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LOI CAM DOAN

T61 xin cam doan luan 4n: "Nghién ctru héa hoc, hoat tinh sinh hoc cia
loai Elsholtzia winitiana Craib. va xay dung chi tiéu hoa ly dic trung cho sian
phim “mét ong bac ha Ha Giang™" 1a cong trinh nghién ctru ciia chinh minh duéi
su hudng dan khoa hoc cta tap thé hudng dan. Luén an sir dung thong tin trich dan
tir nhiéu nguén tham khao khac nhau va cac thong tin trich dan dugc ghi 6 ngudn
gbc. Cac két qua nghién ciru cua t6i duge cong bd chung véi cac tac gia khac da
duoc su nhat tri cia df)ng tac gia khi dua vao luan an. Cac sb lidu, két qua dugc
trinh bay trong luan an 13 hoan toan trung thuc va chua timg dugc cong bd trong bat
ky mot cong trinh nao khic ngoai cac cong trinh cong b cia tac gia. Luan an dugc
hoan thanh trong thoi gian to61 lam nghién ctru sinh tai Hoc vién Khoa hoc va Cong

nghé¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Ha Noi, ngay  thang nam 2025

Tac gia luan an

Pham Thi Ngoc Mai
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LOI CAM ON

Luan an nay dugc hoan thanh tai Vién Hoa hoc cac Hop chét thién nhién,
Vién Han Lam Khoa hoc va Cong nghé Viét Nam, co su ho tro kinh phi cua dé
tai nghién ctru khoa hoc va cong nghé cép Bo Gido duc va dao tao, mi sd:
B2019-TNA-06. Trong qua trinh nghién ctu, t61 da nhan dugc su giap do quy
bau cua cac Thay cd, nhitng nha khoa hoc trong va ngoai nuéc ciing nhu céc
ddng nghiép, ban bé va gia dinh.

T6i xin bay to long biét on sau sic, su cam phuc va kinh trong nhit t6i TS. Cam
Thi inh va GS.TS. Tran Pinh Théng 1a nhiing nguoi Thay ¢6 di huéng dan tan tinh,
chu déo va tao moi diéu kién thuan loi gitp do to1 trong thoi gian thuc hién luén an.

To1 xin chan thanh cdm on ban Ianh dao Hoc vién Khoa hoc va Cong nghé
d3 tao moi diéu kién trong thoi gian t6i thyc hién luan 4n.

To1 xin trdn trong cam on Ban l1anh dao cung tap thé can bd Vién hoa hoc cac
Hop chat thién nhién di nhiét tinh gitp d& va tao moi diéu kién cho t6i trong qua
trinh lam thyc nghiém va hoan thanh luan an.

T61 xin tran trong cam on Ban Gidm Hi¢u truong Dai hoc Nong Lam - Pai
hoc Thai Nguyén, Ban Chu nhiém khoa Cong nghé Sinh hoc va Cong ngh¢ Thuc
phém, bo mon Céng nghé Thuc phém da tao diéu kién, chia sé va dong vién trong
sudt thoi gian t61 thyc hién luan an.

Cudi cung, toi xin bay to 10ng biét on chin thanh va siu sic nhat toi gia dinh,
ban be va ngudi than da ludén quan tdm, dong vién, khich 1€ t61 trong subt qua trinh
nghién cuu.

T6i xin tran trong cam on!

Ha Noi, ngay  thang nam 2025

Tac gia luan an

Pham Thi Ngoc Mai
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MO PAU

Cao nguyén d4a Dong Vin — cao nguyén d4 hung vi nhit & Viét Nam, mang
trong minh nhiing gia tri moi mat vé: dia chat, dia mao, canh quan - thAm my, van
héa lich sir va ngudn tai nguyén thién nhién... La mot trong nhiing ving da voi dic
biét cia ca nude, nam & dd cao 1000 — 1700m so véi mit nuée bién, cao nguyén da
Poéng Van thuc su c¢6 stc thu hit ddc biét doi voi du khich va nhitng nha nghién
cuu boi nhitng déu 4n tiéu biéu veé lich st phat trién, cac di san dia chit, dia mao co
tinh chat doc dao mang tam ¢& khu vuc va quéc té. Bén canh do, thién nhién d3 ban
tang cho Cao nguyén da Pong Vin nhiéu canh quan hung vi, nhimg danh lam thang
canh dic sic, hé sinh thai da dang phong phu va dic hiru, bao gdm trong s6 d6
nhiéu nhom dong thuc vét qui hiém. Dac biét hon, diéu kién tu nhién ¢ ving Cao
nguyén da Pong Vin lai rat thuan loi v6i nghé san xuat mat ong — mot san pham dia
phuong noi tiéng da duoc Cuc so hitu tri tué cip Gidy ching nhan dang ki chi dan
dialy.

Mait ong ving cao nguyén da Pong Vin dugc loai ong chu yéu hiut mat tir
hoa ctia mét loai cdy moc hoang dai nd ro tir thang 7 dén thang 12 (ddng bao
thuong hay goi 1a cay bac ha d4) — tén khoa hoc 1a Elsholtzia winitiana Craib.. Day
1a loai thyc vat hau nhu chi tim thdy trén ving cao nguyén da Pong Vin, tinh Ha
Giang. Ching t6i cho rang, dy chinh 14 ngudn gbc 1am nén nhimng tinh chit quy
bau cta mat ong ving cao nguyén da Pong Vin, mot san pham khong nhiing 6 loi
cho strc khoe ma con cé nhiéu dic tinh biét dugc quy. Loai cdy ngudn mat noi day
dap ung duoc cac diéu kién nhat dinh dé tao nén huong vi ngot mat diu, mau sic tir
vang d6 dén vang chanh, khong bi doi mau theo thoi gian dic biét duy nhat chi c6 &
mat ong ving Cao nguyén d4 Pong Vin.

Xuat phat tir co s trén, ching t6i di tién hanh nghién ctru sdu hon vé thanh
phan héa hoc va hoat tinh sinh hoc cua loai cdy ngudn mét (cdy bac ha da -
Elsholtzia winitiana Craib.), tim hiéu méi lién hé hoa hoc giita mat ong va loai cay
ngudn mat, danh gia gia tri lodi cAy nguén mat va san pham mat ong dic thu cia
ving Cao nguyén da Pong Vin 1a rat can thiét va c¢6 y nghia vé mit khoa hoc
cling nhu thuc tién. Vi vay, chung t61 da lya chon loai Elsholtzia winitiana Craib.
lam d6i twong nghién ctru cho dé tai: “Nghién citu héa hoc, hoat tinh sinh hoc
cua loai Elsholtzia winitiana Craib. va xay dung chi tiéu hoa ly dic trung cho

san pham “mat ong bac ha Ha Giang”.



Muc tiéu cta luan an:

Nghién ctru hoa hoc va hoat tinh sinh hoc cua loai Elsholtzia winitiana
Craib. trén ving cao nguyén da Pong Vin, tinh Ha Giang

Nghién ciru mbi twong quan giira loai cay ngudn mat (Elsholtzia winitiana
Craib.) va san phim méit ong bac ha Ha Giang

Xay dung mot sb chi tiéu hoa 1y dic trung cho san phidm “mét ong bac
ha Ha Giang”.

Noi dung ciia luén an:

1. Phan tich thanh phén hoa hoc va danh gid hoat tinh sinh hoc tinh dau cua

loai Elsholtzia winitiana Craib.

2. Nghién ctru thanh phan hoa hoc cin chiét ethyl acetate ctia phan hoa bac ha

3. Nghién ctru thanh phan hoa hoc cin chiét ethyl acetate ctia phan than — 14

4. Xay dung mot sb chi tidu hoa 1y dic trung cho mét ong bac ha Ha Giang,

xac dinh lién két chi dau hoa hoc gitra mat ong bac ha Ha Giang va cay nguén

mat chinh Elsholtzia winitiana Craib.
Co sé khoa hoc va thuec tién ciia dé tai

- Panh gia tinh khoa hoc va thyc tién thanh phén hoa hoc va hoat tinh sinh
hoc ctia cdy ngudn mat (Elsholtzia winitiana Craib.) va san phim mat ong bac ha
Ha Giang c6 gia tri khai thac thuong pham qua cac s liéu phén tich thanh phan héa
hoc va thir nghiém sang loc sinh hoc.

- Tang cuong su hop tac qudc té trong nghién ciru, ting cong bé trén cac tap chi
qudc té ¢6 uy tin.

- Cung cip ngudn nguyén liéu nudi trong, phan tich thanh phan héa hoc, danh
gia hoat tinh sinh hoc, dinh huéng khai thac nguén nguyén liéu nay phuc vu trong
nganh y dugce va my pham.

- Cung cép co sé khoa hoc trong viée truy xudt ngudn gbc mat ong bang chi
dau hoa hoc ap dung v6i san pham mét ong bac ha Ha Giang va xay dung mot sb
chi tiéu hoa 1y déc trung.

Nhirng dong gép méi cia ludn an

La nghién ctru ddu tién khao sat toan dién tinh dau phan than 14 va hoa loai
Elsholtzia winitiana Craib.

Luén 4n da xay dung dugc khung phan tich tich hop (HS-SPME/GC-MS,
Raman, TLC/HPTLC) dé xac thuc ngudn gbc mat ong duwa trén chi ddu hod hoc,

6 kha ning trién khai & cip d6 phong thi nghiém.



Luan an da thiét lap dugc ma tran marker cdy < mat ong, lién két hop chit
dac trung cua thuc vat nguén mat v4i hd so hod hoc cua mét ong (dinh GC-MS,
tin hiéu Raman, ban d6 TLC) va xac dinh ngudng phat hién thic nghiém.

Luan an d3 chuan héa dugc mot sd tiéu chi thAm dinh phuong phap
(LOD/LOQ, d6 lap lai, 6 thu héi) nham bao dam d6 tin cdy, kha ning tai lap va
so sanh.

Budc dau xdy dung SOP sang loc — khang dinh, dong thoi dé xuat bo tiéu chi
phuc vu quan 1y chi dan dia ly/ chimg nhan chat lugng gép phan phong chdng gian

1an ngudn gbc cho san pham mat ong bac ha Ha Giang.



Chuong 1. TONG QUAN
1.1. Bbi canh va y nghia ciia nghién ciru

Trong thap nién gin day, xac thuc ngudn gbc va danh gia chat luong san
pham nong san—thyc pham dya trén ddu an hoa hoc (chemical fingerprints) tré
thanh hudng tiép can chii dao nham bao vé ngudi tiéu dung, ning cao gia tri san
pham dia phuong va hd trg quan 1y chi dan dia ly. V&i mat ong dic san gin véi mot
loai thuc vat nguén mét cu thé, yéu cAu nhan dién chinh xéc “nguff)n thuc vat—dia
1y”” cang trd nén cap thiét trude bdi canh rui ro pha tron, gian 1an thuong mai va suy
giam niém tin thi truong.

Chi Elsholtzia (Lamiaceae) 13 nhéom thuc vat gidu hop chat tht cip
(flavonoid, phenolic, terpenoid va cdu tir bay hoi cta tinh dau), c¢6 tiém ning tao ra
marker hoa hoc dic trung truyén din tir cdy sang mat ong thong qua hoat dong lay
mat ciia ong. Elsholtzia winitiana - d6i tugng trong tdm ciia dé tai - vira ¢ y nghia
hoc thuat (kho tang cac hoat chit hoa hoc tu nhién con chua duoc khai thac déy du),
vira ¢6 y nghia ing dung khi lién quan dén céc san pham mat ong dic san & ving
mién ndi da voi phia Bic.

O goc d6 quan 1y va thi truong, mat ong gan vai loai nguén mat dic hiru 1a
hang muc c6 gia tri gia ting cao, nhung ciing d& bi mao danh ngudn gbc do thiéu
mot khung kiém chimg “nhanh, tin cdy, kha chuyén giao” tai tuyén dja phuong. Cac
cach lam truyén théng (cam quan, chi tiéu hod 1y co ban) chua du dé danh gia khi
ddi dién cac kich ban pha tron tinh vi hodc thay thé nguén mat.

Vé phuong phép, cac k¥ thuat hién dai nhu HS-SPME/GC-MS (h6 so hop
chat bay hoi), phdé Raman (fingerprint quang phd nhanh) va TLC/HPTLC (phan
nhom cau tir khong bay hoi) da ching to hiéu luc trong phén tich chi diu hoa hoc
ctia thue vat va thyc pham. Tuy nhién, khoang trong con ton tai & (i) tich hop lién
thong cac k¥ thuat nay thanh khung phan tich théng nhat, (i) thiét 1ap ma tran
marker ciy <> mat ong c6 thé tai lap, va (iii) chuan hoa tiéu chi thim dinh phuong
phap (LOD/LOQ, d6 lap lai, do thu hoi) dé bao dam so sanh va Gmg dung thuc té.

Nghién ctru nay dugc thiét ké nham 1ap day cac khoang tréng néu trén: (1)
xdy dung khung phan tich tich hop két hop HS-SPME/GC-MS, Raman va
TLC/HPTLC dé xac thuc ngudn gbc mat ong theo ddu 4n hoa hoc; (2) thiét 1ap va

kiém ching ma tran marker lién két ho so hod hoc cia E. winitiana v6i mat ong thu



thap tai ving nghién ctru; va (3) chuan hoa tiéu chi thAm dinh phuong phap, dong
thoi dé xuit SOP c6 kha ning trién khai ¢ tuyén dja phuong.

Y nghia khoa hoc cta nghién ciru 13 (i) cung cAp mot khudén khd phuong
phap luan lién thong da-ky thuat cho bai toan xac thuc ngudn gbc dya trén hoa hoc
tu nhién; (ii) dong gop bod dir liéu tham chiéu (peaks GC-MS chu chét, tin hiéu
Raman, ban d6 TLC) cho thu vién diu vén tay; va (iii) cung cd cau ndi ciy ngudn
mit <> san phdm mat ong & cAp d6 marker, gop phan phat trién linh vuc “hoa sinh—
phan tich trong nhan dién ngudn gdc thuc pham”.

Y nghia thuc tién ¢ khung phan tich va SOP dé xuét c6 thé ap dung cho hoat
dong giam sat chat luong, chong gian 1an ngudn goc, hd trg xay dung/duy tri chi
dan dia 1y, va tao nén tang cho chudi cung ung minh bach cta san pham mat ong
dic san. Vé dai han, két qua gitip nang chuan kiém soét chat luong tai dia phuong,
gia ting gia tri thwong mai va niém tin thi trudng cho san pham.
1.2.So lwgc vé chi Elsholtzia

Chi Kinh giéi (danh phap khoa hoc: Elsholtzia) 1a mt chi thuc vat quan
trong thudc ho Lamiaceae (ho Hoa méi). Hau hét cac loai trong chi nay 1a cay than
thao hang nam hodc lau nim vé&i khoang 42 loai dugc cong nhan trén thé gidi.
Chung dugc phan bd phd bién ¢ cac nude Pong A, Chau Phi, Bic My va Chau Au
va tinh da dang cua loai chu yéu tap trung & Poéng A va Chau Phi, v&i mot sb it
phan bd & chau My va chau Au [1]. Tai Viét Nam c6 khoang 7 loai, vdi tén goi
c6 chira cum tir kinh gigi. O Trung Qudc c6 tdi 33 loai, trong d6 tinh Van Nam
¢6 khu vyuc phan bd phong phu va rong rii cta chi nay, véi 26 loai va 11 giéng
dugc phat hién.

Bang 1.1. Phan loai chi Elsholtzia

Chi Kinh gidi

Phan loai khoa hoc

Gidi (regnum) Plantae

B0 (ordo) Lamiales

Ho (familia) Lamiaceae

Phéan ho (subfamilia) Nepetoideae

Tong (tribus) Elsholtzieae

Chi (genus) Elsholtzia WILLD., 1790
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Cac loai thuoc chi Elsholtzia chu yéu la thuc vat c6 mui thom, trong d6 co
nhiéu loai cho tinh du va 13 ngudn nguyén liéu cung cép tinh dau. Nhiéu loai trong
dan gian dugc st dung lam thudc, tra thao mdc, thuc phém, gia vi, dd uéng, nudc
hoa, my pham, huong liéu va ngudn san xuat mat ong [2]. Trong y hoc din gian, phan
16m cac loai thudc chi Elsholtzia dugc st dung dé tri cam lanh, sdt, rdi loan tiéu hoa,
tiéu chay, giai doc v.v... chung thudng dugce sir dung bang thude sic, xong hoi hodc
an séng.

Chi Elsholtzia tir lau d3 dugc st dung rong rii ¢ Trung Qudc nhu mot loai
thudc dan gian dé cai thién céc triéu chimg nhu cam lanh, s6t va viém phoi. Ngoai
ra, mot s6 loai trong chi nay thuong duoc sir dung lam thudc 1am sang. Vi du,
“Huangshi Cold Tablet” 1a mét loai thudc duoc cap bang sang ché OTC cua Trung
Quéc dé diéu tri cam lanh, viém hong, viém amidan, viém phé quan, ho, v.v. N6
dugc lam tur tam nguyén li¢u thuc vat, trong d6 E. pendulifiora, loai cay dic hitu
cua Van Nam Ia nguyén li€u chinh. Ngoai ra, E. ciliata con dugc goi la “cidy ma
hoang Trung Qudc vao mua hé”, va né 14 loai thudc vua trong mot toa thude co xua
noi tiéng co tén la “Xin-Jia-Xiang-Ru-Yin” dugc dung dé diéu tri hoi chirng lanh
vao mua hé ké tir thoi nha Thanh [3].

Mot sb loai Elsholtzia duge st dung nhu mot phuong thudc cam lanh: E.
ciliata, E. myosurus, E. densa, E. densa var. calycocarpa, E. splendens, E. cyprianii
var.angustifolia, E. blanda, E. communis, E. cypriani, E. penduliflora, E. rugulosa,
E. feddei va E. strobilifera. Hai trong sd cac loai nay thi loai E. ciliata va E.
myosurus, ciing thuong duge sir dung nhu 1a phwong thude cho diéu trj ho.

Mot s loai Elsholtzia duge dung 1am phuong thudc cho chong viém va giam
dau, chang han nhu E. rugulosa, E. penduliflora, E. blanda, E. bodinieri, E.
stauntoni, E. frnomosa var. frnomosa, E. myosurus, E. densa, va E. ciliata.

Céc loai thuc vat thudc chi Elsholtzia duge biét dén v6i nhidu cong dung khac
nhau va c6 gia tri dugc li¢u cao. Nhiéu hop chét phan 13p tr chung duoc xéc dinh 1a
cac thanh phﬁn c6 hoat tinh nhu flavonoid, terpenoid, cac thanh phﬁn dé bay hoi,
v.v., ¢0 hoat tinh sinh hoc quan trong. Cac nghién ctru dugc 1y hién dai da xac nhan
rang thyc vat ciia chi c6 nhiéu tic dung dugc 1y bao gdm khang virus, chéng viém,
khang khuan, chdng oxy hoa, chéng di tmg, chdng khdi u, hoat dong giam dau va
chdng thiéu mau co tim [4, 5]. Ngoai ra, hau hét cc loai déu chua tinh dau dé bay

hoi, da dugc phat trién lam huong li€u thuc phém, tra thao duoc, gia vi, dd uéng va



my phdm [6]. V&i sy bung phat cua virus COVID-19 vao nim 2019, virus lay
nhiém bénh di tré thanh mdi quan tAm toan cau, viéc nghién ciru va phat trién cac
thube khang virus xuét hién. Cac nghién clru vé thuc vat ty nhién da mang lai nguén
cam himg cho viéc phat trién cac loai thudc chdng virus. Do chung it tic dung phu,
nhiéu muc tiéu va it khang thudc, thuc vat tu nhién c6 tiém nang 1én trong viéc phat
trién thudc khang virus. Hon nita nhiéu nghién ctru d3 chi ra rang thuc vat thudc chi
Elsholtzia c¢6 loi ich chéng virus va chdéng viém. Cac nghién ctu trudc diy ciing
nhan thiy loai E. penduliflora c6 tac dung e ché t6t di voi bénh viém phdi ning
do virus gay ra.

Bén canh dung trong diéu tri cam lanh va sot, loai E. rugulosa con dugc ding
nhu mét phuong thude chira ching khoé tiéu, dau bung, viém da day rudt, kiét ly,
chay mau cam, ho ra mau, dau bung sau sinh, vét thwong chay mau, théi rita, v.v.
Ngoai ra E. blanda ciing c6 san cho viém gan, kiét ly, viém voi tring, viém amidan,
dau rang, viém da day rudt cép tinh, viém bé than cép tinh va man tinh. Loai E.
penduliflora thuong dugc dung lam thude chita bénh than, nhiém tring vét thuong,
cum, viém mang nao do dich, viém hong, viém amidan, viém phéi, viém phéi, viém
phé quan, sot rét. Loai E. cypriani var. cypriani dugc st dung nhu 1a mot phuong
thudc cho bénh sdt xuat huyét. Loai E. bodinieri dugc dung lam thudc chita dau dau
va dau co thé, dau hong, dau rang, kho ti€u, kiét ly, dau mét, viém két mac cép tinh,
gdy mé va viém gan. Vé tac dung va cach sir dung cua loai E. heterophylla ciing
duoc dung gan giéng vai loai E. bodinieri.

Loai Elsholtzia splendens cling duoc st dung cho dau dau, dau bung, non
mua, ti€u chay, bénh vé da. Loai E. ciliata var. ciliata dugc su dung nhu mdt
phuong thude cho viém da day rudt cﬁp tinh, dau bung, n6n mua va ti€u chay, say
néng vao mua hé va mua thu, dau dau va sot, hen suyén va d6 mo hoi, dich ta, viém
da, chdy méau cam, chung héi miéng, v..v. Loai E. communis cling dugc dung lam
thudc chita dau dau, kho tiéu. Loai E. strobilifera duoc sir dung nhu mét phuong
thudc dé gay ra mod hoi dé 1am giam hoi ching bén ngoai, va loai E. kachinensis
duoc su dung nhu mot loai rau.

Mot g dung quan trong khéac cua cac loai thuc vat nay l1a kha nang phuc
hdi dat bi 6 nhiém boi kim loai nang. Ngay cang c¢6 nhiéu cong trinh nghién ctu
dang tap trung vao kha ning phuc hoi dat cua cac loai thudc chi Elsholtzia. Mot

trong nhiing nghién ctru do 1a loai E. splendens (E. haichowensis), c6 kha nang tich



lity dong (Cu) bdi chung phan b rong réi trong chat thai khai thac mé dong va dat
bi 6 nhiém déng ¢ Trung Qudc [4].

Tai Viét Nam, c6 khoang 7 loai vo1 tén goi c6 chira cum tur kinh gi6i. Céc loai
thudc chi Kinh gi¢i c6 mét ¢ Viét Nam bao gém cac loai sau:

e Elsholtzia blanda — kinh gi61 rung, chua du, t phuong hao.

e Elsholtzia ciliata — kinh gidi, huong nhu.

e Elsholtzia communis — kinh gidi bong, kinh gidi hoa bong, cat long thao.

eElsholtzia penduliflora — kinh gidi ru, kinh giéi hoa ru, chua du, dai
hoang dugc.

o Elsholtzia pilosa — kinh gidi long, huong nhu 16ng dai.

«Elsholtzia rugulosa — kinh gidi san, kinh giéi nham, kinh giéi gan noi, da
bat tir.

«Elsholtzia winitiana — kinh gi¢i dat, kinh giéi day, kinh giéi 16ng tring,

huong nhu trang.
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Elsholtzia winitiana

(anh tiéu ban tir nguon)

Elsholtzia winitiana Craib | Plants of the World Online | Kew Science

Hinh 1.1. Hinh anh cac loai thugc chi Elsholtzia & Viét Nam

1.3. Thanh phan héa hoc caa chi Elsholtzia

Céc nha nghién ctru dd st dung nhiéu phuong phap khac nhau dé tach chiét,

phan 13p va xéac dinh dac tinh va dinh danh dé nghién ctru thanh phﬁn hoa hoc cua

chi Elsholtzia. Dén nay d c6 khoang 221 hop chat di dugc phan 1ap tir cac loai

thudc chi Elsholtzia va ¢ hon 1008 hop chat dé bay hoi ciia cac loai thudc chi nay.

Thanh phan héa hoc ciia chiing gom cac nhém chat chinh 1a cac flavonoid,

coumarin, lignanoid, triterpenoid, steroid, acid béo va tinh dau. Céc nghién ctru cho

thay flavonoid va cac flavonoid-glycoside 1a thanh phan chinh trong chi Elsholtzia

[3, 4]. Bang dudi day tong két cac hop chat di duoc phan 1ap tir mdi loai thudc chi
Elsholtzia.
Bang 1.2. Cac hop chit dwgc phan lap tir méi loai thudc chi Elsholtzia [4]

TT Loai Cac hop chit
Flavonoid:
E. 5,7-dihydroxyflavone; acacetin; apigenin; apigenin 7-O-
L bodinieri | B-D-glucopyranoside; luteolin; glucoluteolin; tricin, luteolin 7-

O- (6"-feruloyl) -B-D-glucopyranoside;



http://www.wikiwand.com/vi/Elsholtzia_winitiana
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:446706-1
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TT

Loai

Cic hop chit

luteolin 7-O- [6"- (3"'-hydroxy-4"'-methoxy cinnamoyl)]
-B-D- glucopyranoside; quercetin; kaempferol; kaempferol 3-O-
rutinnoside;  rutin;  eriodictyol;  eridodictyol  7-O-B-D-
glucopyranoside;  eriodictyol 7-O-  (6"'-feruloyl) -B-D-
glucopyranoside; eriodictyol 7-O-[6"- (3"'-hydroxy-4"'-methoxy
cinnamoyl)]-B-D-  glucopyranoside;  amentoflavone, (+)-
catechin; epi-gallocatechin

Phenylpropanoids: 5-(3"-methylbutyl)-8-

methoxyfuranocoumarin; 6-hydroxy-5,7-dimethoxycoumarin

Triterpenoid: caffeic acid; rosmarinic acid, hederagenin;

4-allyl-2, 6-dimethoxyphenol 1-O-B-D-glucoside; oleanolic
acid; dodecandral 3-O-B-D-xylopyranoside; hederagenin 3-O--
D-xylopyranoside; bodinierin C; ciwuJianoside C, mazusaponin
I; 2,3,19-trihydroxy urs-12-en-28-oic acid, bodinioside A;
bodinioside B; hypadienic acid; ludongnin 5; sandaracopimar-
15-en-8b, 12B-diol, (+) —hinokioln; 6-hydroxy-(—)-hardwickiic
acid 2'-O-B-D-glucopyranosylbenzyl ester; 6,7-dihydroxy-(—)-
hardwickiic  acid  2'-O-B-D-glucopyranosylbenzyl  ester;
dictamnoside G; 3f,5a,11,12,13-pentahydroxy-eudesm-4(15)-
ene 3-O-B-D-  apiofuranosyl-(1—4)-a-L-rhamnopyranosyl-
(1—-3) -B-D- glucopyranoside; integrifoside A; bodinierin

E. blanda

Flavonoid: 5-hydroxy-7,8-dimethoxyflavone; 5,6-dihydroxy-
7-methoxyflavone-6-O-[a-L-rhanmopyranosyl(1—2)-B-D-
fucopyranosyl]  glycoside; luteolin; luteolin  5-O-B-D-
glucopyranoside; luteolin 3'-0O-B-D-glucopyranoside;
glucoluteolin;  luteolin  7-O-B-D-galactoside; isoatragalin;
sifanghaoine [; sifanghaoine II, sifanghaoine III; 5,2'-
dimethoxy-6,7-methylenedioxy flavanone

Triterpenoid: friedeli
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TT

Loai

Cic hop chit

E. ciliata

Flavonoid: 5-hydroxy-6,7-dimethoxyflavone; 5-hydroxy-
7,8-dimethoxyflavone; negletein; acacetin; acacetin 7-O-B-D-
glucopyranoside;  luteolin;  kumatakenin;  5-hydroxy-6-
methylflavanone  7-O-0-D-galacoside;  5-hydroxy-7,  4'-
dimethoxyflavanonol; (+)-catechin

Triterpenoid: caffeic acid; ursolic acid, corosolic acidstearyl
ferulate, 2,3,19-trihydroxy urs-12-en-28-oic acid

E. cristata

Flavonoid: 5,7-dihydroxy-4'-methoxyflavone-7-O-
rutinoside;  apigenin; apigenin  7-O-B-D-glucopyranoside;

glucoluteolin

E. densa

Flavonoid: 5,7-dihydroxy-4'-methoxyflavone-7-O-
rutinoside; acacetin; kaempferol 3-O-B-D-glucopyranoside;
quercetin  3-O-B-D-glucopyranoside;  3"-ydroxy-4", 5"-
dimethhoxyfuranoflavone; 3",4",5"-trimethoxyfuranoflavone; 5-
hydroxy-3'-methoxyflavanone-7-O-rutinoside; 5-hydroxy-7, 4'-
dimethoxyflavanonol

Phenylpropanoids:  5-(3"-methylbutyl)-8-methoxyfurano-

coumarin; 5- (3"-hydroxy-3-methylbutyl)-8-methoxyfurano-
coumarin; 5- (3", 3"-dimethylally)-8-methoxyfuranocoumarin,9-

O-isopropyl-4-methoxypsoralen

E.
eriostachy

a

Flavonoid: 5,7-dihydroxy-4'-methoxyflavone-7-O-
rutinoside; luteolin 5-O-B-D-glucopyranoside; glucoluteolin;
morin 7-O-B-D-glucopyranoside; hyperoside; isoskuranetin 7-
O-B-D-neohesperidoside

Lignan: 3-hydroxyarctiin; aretigenin

E. ianthina

Flavonoid: kaempferol
Lignan: saussurenoside

Triterpenoid: oleanolic acid

Flavonoid: 4',5-dihydroxy-7-methoxyflavone; 5-hydroxy-
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TT Loai

Cic hop chit

rugulosa

4'.6,7-trimethoxyflavone; acacetin 7-O-B-D-glucopyranoside;
apigenin; apigenin 4'-O-a-D-glucopyranoside; apigenin 7-O-f-
D-glucopyranoside;  apiin; luteolin;  luteolin  3'-O-B-D-
glucuronide; glucoluteolin; 5,6-dihydroxy-3'4',7,8-
tetramethoxyflavone;  luteolin  7-O-  (6"-acetyl) -B-D-
glucopyranoside; luteolin 3'-O-B-D-glucuronide-6"-methylester;
7,4'-dimethoxy kaempferol; quercetin; kaempferol; quercetin 3-
O-B-D-glucopyranoside; quercetin = 3-O-B-D-glucuronide-6"-
methylester; 5,7,3', 4'-tetrahydroxy-8-prenylflavone; 5,7,3'.4'-
tetrahydroxy-5'-C-prenylflavone 7-O-B-D-glucoside

Triterpenoid: caffeic acid; rosmarinic acid, maslinic acid;

oleanolic acid, ursolic acid, corosolic acid; betulinic acid

E.

stauntonii

Flavonoid:

5-hydroxy-6,7-dimethoxyflavone; 5,7-dimethoxyl-4'-
hydroxyflavone; 5,7,3',6'-tetrahydroxy-8,2'-dimethoxyflavone;
5-hydroxy-7,5'-dimethoxy-6,8-dimethyl-3'  4'-methylenedioxy
flavone; quercetin 3-O-B-D-gal (6—1) -a-L-rha; isorhartmetin
3-O-rutinoside; muxiangrine III; 5-hydroxy-7-methoxy-8-
methyl-3', 4'-methylenedioxy-5'- (3-methyl-but-2-enyl)-3',4'-
methylenedioxy flavone; muxiangrine I; muxiangrine II; 5-
hydroxy-7,4'-dimethoxyflavanonol; iso-formononetin 4'-O-B-D-
glucopyranoside

Phenylpropanoids: 5-(3"-methylbutyl)-8-

methoxyfuranocoumarin

E.
10.

splendens

Flavonoid:
5-hydroxy-6,7-dimethoxyflavone; 5,6-dihydroxy-7,8-
dimethoxyflavone, 5-hydroxy-7,8-dimethoxyflavone

1.3.1. Nhém cdc hop chit flavonoid va phenolic

Céc hop chét flavonoid ludn dugc danh gia 1 nhitng chét co tic dung sinh
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hoc tha vi. Tu chi Elsholtzia, c6 hon 90 hop chit thudc nhém flavonoid di duoc

phan 14p va dugc ghi nhin 1a nhém hop chét nhiéu nhét trong tit ca cac chat chuyén

hoa thir cip c6 ngudn gde tir chi nay [3]. Bo khung cha yéu ciia ching 13 flavones,

flavanones, prenyl-flavones, furanoflavones, pyran flavonoids va isoflavones. Ngoai

ra cac nhom thé cua ching chi yéu 13 phenolic hydroxyl, methoxy, butyryloxy,

isopentenyl, subunitdioxy, methyl... Cac flavonoid glycosides trong chi déu 1a

oxygen glycosides. Aglycones ciia chung bao gdm chrysin, apigenin, luteolin,

kaempferol, quercetin, rhamnetin, rhamnan citrin, va cac glycones bao gom D-

glucose, D-galactose, L-rhamnose, D-xylose [7]. Dué¢i day 1a danh sach cac hogp

chat flavonoid d& duogc phan 1ap tir chi Elsholtzia.

Bang 1.3. Cac hop chit flavonoid dwogc phan 1ap tir chi Elsholtzia [3]

Tén chat

Tw cac loai

5-hydroxy-6, 7-dimethoxyflavone

E. splendens, E. stauntonii,

E. blanda, E. ciliata

5, 6-dihydroxy-7, 8-dimethoxyflavone

E. splendens

5-hydroxy-7, 8-dimethoxyflavone

E. splendens,E. blanda

. ciliata

5, 7-dihydroxyflavone

negletein

E
E. bodinieri
E

. ciliata

5, 6-dihydroxy-7-methoxyflavone —6-O- [a-L-

rhanmopyranosyl (1-2) -B-D-fucopyranosyl]| E. blanda
glycoside
4', 5-dihydroxy-7-methoxyflavone E. rugulosa

5-hydroxy-4', 6, 7-trimethoxyflavone

E. rugulosa

acacetin

E. densa, E. bodinieri, E.

ciliata

5, 7-dihydroxy-4'-methoxyflavone-7-O-rutinoside

E. densa, E. cristata, E.

eriostachya

acacetin 7-O-B-D-glucopyranoside

E. ciliata,E. rugulosa
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apigenin

E. bodinieri, E. ciliata

E. rugulosa, E. cristata

apigenin 4'-O-a-D-glucopyranoside

E. rugulosa

apigenin 7-O-B-D-glucopyranoside

E. bodinieri, E. rugulosa,

E. cristata
apiin E. rugulosa

E. bodinieri, E. rugulosa, E.
luteolin

ciliata, E. blanda

luteolin 5-O-B-D-glucopyranoside

E. blanda, E. eriostachya

luteolin 3'-O-B-D-glucopyranoside

E. blanda

luteolin 3'-O-B-D- glucuronide

E. rugulosa

E. bodinieri, E. eriostachya,

glucoluteolin E. rugulosa, E. blanda, E.
cristata
luteolin 7-O-B-D-galactoside E. blanda

5, 7-dimethoxyl-4'-hydroxyflavone

E. stauntonii

5,7, 3", 6'-tetrahydroxy-8, 2'-dimethoxyflavone

E. stauntonii

5, 6-dihydroxy-3', 4', 7, 8-tetramethoxyflavone

E. rugulosa

5-hydroxy-7, 5'-dimethoxy-6, 8-dimethyl-3', 4'-

methylenedioxy flavone

E. stauntonii

tricin

E. bodinieri

luteolin 7-O- (6"-acetyl) -B-D-glucopyranoside

E. rugulosa

luteolin 7-O- (6"-feruloyl) -B-D-glucopyranoside

E. bodinieri

luteolin  7-O- [6"- (3"'-hydroxy-4"'-methoxy

cinnamoyl)] -B-D- glucopyranoside

E. bodinieri

luteolin 3'-O-B-D-glucuronide-6"-methylester

E. rugulosa

kumatakenin

E. ciliata

7, 4'-dimethoxy kaempferol

E. rugulosa
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' E. rugulosa
quercetin
E. bodinieri
E. rugulosa, E. bodinieri,
kaempferol
E. ianthina
morin 7-0O-B-D-glucopyranoside E. eriostachya
kaempferol 3-O-B-D-glucopyranoside E. densa
isoatragalin E. blanda
kaempferol 3-O-rutinnoside E. bodinieri
quercetin 3-O-B-D-glucopyranoside E. densa, E. rugulosa
rutin E. bodinieri
hyperoside E. eriostachya
quercetin 3-0O-B-D-gal (6—1) -a-L-rha E. stauntoniii
isorhartmetin 3-O-rutinoside E. stauntonii
quercetin 3-O-B-D-glucuronide-6"-methylester E. rugulosa
5,7, 3', 4'-tetrahydroxy-8-prenylflavone E. rugulosa
5, 7, 3', 4'-tetrahydroxy-5'-C-prenylflavone 7-O--
E. rugulosa
D-glucoside
muxiangrine III E. stauntonii
5-hydroxy-7-methoxy-8-methyl-3', 4'-
methylenedioxy-5'- (3-methyl-but-2-enyl) -3', 4'- E. stauntonii
methylenedioxy flavone
3"-hydroxy-4", 5"-dimethoxyfuranoflavone E. densa
3", 4" 5"-trimethoxyfuranoflavone E. densa
muxiangrine | E. stauntonii
muxiangrine I E. stauntonii
sifanghaoine I E. blanda
sifanghaoine 11 E. blanda




17

sifanghaoine I1I

E. blanda

eriodictyol

E. bodinieri

5-hydroxy-6-methylflavanone 7-O-a-D-galacoside

E. ciliata

eridodictyol 7-O-B-D-glucopyranoside

E. bodinieri

eriodictyol 7-0- (6"'-feruloyl) -B-D-

glucopyranoside

E. bodinieri

eriodictyol 7-O- [6"- (3"'-hydroxy-4"'-methoxy

cinnamoyl)] -B-D- glucopyranoside

E. bodinieri

isoskuranetin 7-O-B-D-neohesperidoside

E. eriostachya

5-hydroxy-3'-methoxyflavanone-7-O-rutinoside

E. densa

5, 2'-dimethoxy-6, 7-methylenedioxy flavanone

E. blanda

5-hydroxy-7, 4'-dimethoxyflavanonol

E. stauntonii, E. ciliata,E.

densa

1so-formononetin 4'-O-B-D-glucopyranoside

E. stauntonii

amentoflavone

E. bodinieri

(+) —catechin

E. bodinieri, E. ciliata

epi-gallocatechin

E. bodinieri

C6 30 hop chét c6 khung flavon (ky hiéu 1 dén 30), trong d6 cac nhom gin

v6i khung flavon c6 thé 1a cac nhom hydroxy, methoxy hodc cac nhom glycosyl,

cac nhom thé co chira oxy thuong gan vao vi tri C-3, C-5 va C-7 tuy nhién ciing co

thé nhom hydroxy, methoxy hoic glycosyl gan v&i C-6 nhu & cac hop chat 1, 2, 5,

6, 8. Mudi bén hop chét c6 khung flavonol (31 dén 44), trong d6 tai vi tri C-3

thuong 1a cac nhom hydroxy hodc glycosly co thé 1a 1a glucopyranosyl, galactosyl

hodc rhamnopyranosyl. Bén hop chit dang prenyl-flavonoid (45- 48) c6 nhém

prenyl (3-methylbut-2-en-1-yl) gan véi C-8 (45) hodc C-5’. Hai hop chit dang

methoxyfuranoflavone 1a 3"-hydroxy-4", 5"-dimethoxyfuranoflavone (49) va 3", 4",

5"-trimethoxyfuranoflavone (50) cling da dugc phan 1ap tir chi nay.

Cac hop chat c¢6 tir 51 dén 55 déu duoc dic trung 13 hop chat gem-
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dimethylchromeme va mot hydroxyl gin vao C-3' va C-4' ctia vong B. Hop chat 5'-
dihydroxy-7-acetoxyl-6,8,3",3"-tetrametylpyran-(3',4') flavon (53) wva 5,5'-
dihydroxy-7- (a-methy1) butyroxyl-6,8,3",3"-tetramethylpyran-(3', 4') flavone (54)
6 cAu tric tuong tu nhau. Sy phan biét 1a 53 dugc lién két béi mot nhom acetate &
vi tri C-7, trong khi 54 duogc lién két boi mot phan tir butyroxyl (a-methyl). Mot
methylenedioxy dugc thay thé vi tri C-6 va C-7 trong 5,5'-dihydroxy-6,7-
methylenedioxy-8,3",3"-trimethylpyran- (3',4")flavone (55).

Tam flavanon (56- 63) va mét flavanonol (64) duoc tim thiy trong chi nay.
Hop chat 58-62 c¢6 nhom glycosyl gan & ¢ vi tri C-7. Hop chat 59 c¢6 nhom feruloyl
dugce gan vao vi tri glucosyl C-6"; hop chit 60 13 mot dong phan cua 59 véi cac
nhom -OCHj3 va -OH ¢ vi tri C-3"" va C-4"".

Hop chat 69-73 13 cac furanocoumarin, cac hop chit 69- 72 chira mot nhom
prenyl hodc dan xuat prenyl & vi tri C-5 va nhdm methoxy & vi tri C-8.

Chi c6 ba hop chét dang lignanolides duoc tim thay trong chi nay dé la 3-
hydroxyarctiin (75), arctigenin (76) va saussurenoside (77).

Cau trac cua céac hop chat dugc mo ta ¢ hinh sau:

No. Ry R» R3 Ry Rs | 293

1 OH OCH; OCH; H H H

2 OH OH OCH3 OCHs H H

3 OH H OCH3 OCHs H H

4 OH H OH H H H

5 OH OH OCH3 H H H

6 OH O-B-D-fuc (2-1) OCHs3 H H H
a-L-rha

7 OH H OCH3 H H OH

8 OH OCH3 OCH3 H H OCH3

9 OH H OH H H OCH3
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10

11
12
13
14
15

16

17

18

19

20

21
22

OH H O-B-D-glc H H OCH3
(6-1) oa-L-
rha
OH H O-B-D-glc H H OCH3
OH H OH H H OCH3
OH H OH H H O-a-D-gal
OH H O-B-D-glc H H OH
OH H O-B-D-glc H H OCH3
(2-1) p-D-
api
OH H OH H OH OH
O-B-D- H OH H OH OH
glc
OH H OH H O-B- OH
D-glc
OH H OH H O-B- OH
D-
glcA
OH H O-B-D-glc H OH OH
OH H O-B-D-gal H OH OH
OCH; H OCH; H H OH

49 R=OH 50 R=OCH;
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No. R R: R3 R4 Rs
31 OCH; OCH; H H OH
32 OH OCH; H H OCH;
33 OH OH H OH OH
34 OH OH H H OH
35 OH O-B-D-glc OH H OH
36 O-B-D-glc OH H H OH
37 0-a-D-glc OH H H OH
38 O-B-D-glc (6-1) a-L-rha OH H H OH
39 O-B-D-glc OH H OH OH
40 O-B-D-glc (6-1) a-L-rha OH H OH OH
41 O-B-D-gal OH H OH OH
42 O-B-D-gal (6-1) a-L-rha | OH H OH OH
43 O-B-D-glc (6-1) a-L-rha OH H H OH

No. R R: R3 R4 Rs Rs
45 H OH A OH OH H
46 H O-B-D-glc H OH OH A
47 CH; OCH; CH; OH OH A
48 H OCH; CHs O-CH2-O A
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R4 Rs
R3 R
R;
R 56-61

No. | Ri R; Rs
51 | CHs | OCH3 CHs
52 | CHs | OCH3 H
53 | CH; | OOCCH3 CHs
54 | CH; | COCH(CH3)CH2CH3 CH3
55 | O-CH:-O CHs3
No. | Ri R> R3 R4 Rs Rs
56 | OH | H |OH H OH OH
57 | OH | CH;s | O-a-D-glc H H H
58 | OH | H | O-B-D-glc H OH OH
59 | OH H | O-B-D-glc (2-1) a-L-rha H H OCHs
60 | OH H | O-B-D-glc (2-1) a-L-rha H OCHj; H
61 | OCH; O-CH2-O OCHzs H H
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OH
| ~o
x
A 4 o
7 o 7 o 4 7 o o oo
o o "o ©O o0 0 o oo © o o S
~ ~ O\ O\ Y
69 70 71 72 73

78 79 80 81

1.3.2. Nhém cdc hop chiit terpenoid, steroid, phenolic va cdc hop chit khdc

Céc hop chat triterpenoid ciing dugc tim thay trong nhiéu loai thudc chi nay
[3, 4]. Cac hop chat triterpene khung oleanane (82-89) cho thay nhom glycosyl
dugc lién két véi C-28 (—COO-) cua axit 23-hydroxyechinocystic bang lién két

ester nhu trong trudng hop ciia cac hop chit 87- 89. Vi tri C-3 duoc gin v4i mot
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caffeoyl trong hop chat 87 va lién két véi mot arabinosyl trong 88 va 89 twong tng.
Ba triterpen khung ursane bao gdém axit ursolic (90), axit corosolic (91) va axit
2a,3p,19a-trihydroxyurs-12-en-28-oic (92) ciing thiy kha pho bién trong cac loai
thudc chi Elsholtzia. Dac biét khi hai hop chat khung unusal glycopyranosides
18,19-secoursane 13 bodiniosides A (93) va B (94) duoc tim thiy ciing cho ta biét sur
c6 mit cua cdu tric ciia cac dang hop chat ndy c6 trong thanh phan cac hop chat
flavonoid dugc phan lap tir ho Lamiaceae.

Cac hop chat 98-102 1a cac diterpenoid nhu ludongnin 5 (98) 1a mot
diterpenoid tetracyclic kaurane, duoc két ndi voi mot y-lactonic ¢ vi tri C6-C19.
Hop chit sandaracopimar-15-en-8B,12B-diol (99) 1a mot pimarane diterpenoid ba
vong. Mot diterpenoid loai abietane 1a (+)- hinokiol (100) 12 mot diterpenoid c6 cu
tric kha nho co trong thuc vat. Hai hop chét glycopyranoside axit hardwickiic 1a 6-
hydroxy -(-)-axit hardwickiic 2'-O-f-D-glucopyranosylbenzyl este (101) va 6,7-
dihydroxy-(-)- hardwickiic axit 2'-O-B-D-glucopyranosylbenzyl este (102) 1a hai
chat thudc kiéu clerodane diterpenoids.

Ba hop chét sesquiterpene glycopyranoside 1a dictamnoside G (103), 3p, 5a,
11,12,13-pentahydroxy-eudesm-4(15)-ene 3-O-B-D-apiofuranosyl- (1-4) -a -L-
rhamnopyranosyl- (1-3) -B-D-glycopyranoside (104) va integrifoside A (105).

Cho dén nay, trong chi ndy chi méi thdy c6 mot monoterpenoid 13 2,6-
dimethyl-8-hydroxyl-2,6-octadienic axit-8- O -B-D-glucoside (106).

Chi c6 ba hop chat (107 -109) c6 chira nguyén tir nito 1a prunasin (107) va
amygdalin (108) 13 cac glycoside cyanogenic. Ba hop chit dang glycosides maltol
la maltol 3-O-B-D-glucopyranoside (110), maltol 6'-O-B-D-apiofuranosyl-p-D-
glucopyranoside (111) va maltol 6'-O-(5-O-p-coumaroyl)-B-D-apiofuranosyl--D-
glucopyranoside (112). Hop chat 112 lién két véi mot cinnamoyl ciing  duge phan
loai trong nhém C6-C3. Bdn phytosterol (113- 116) va mot dan xuat hydroxyl hoa
cua stilbene, trans -3,4,3',5'-tetrahydroxy-4'-metyl-stilbene 4-O-B-D-xylopyranosyl-
(1—6)-B-D-glucopyranoside (130) ciing da tim thy.

Duéi day 1a cau trac cua cac hop chat:
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No. |[Ri1 |R; R; R4 Rs Re

82 |H OH H OH CH; | CHs

83 |OH |OH H OH CH; | CHs

84 | H OH H OH CH; | CH.OH

8 |H O-B-D-xyl | H OH CHO | CHs

8 |H O-B-D-xyl | H OH CH; | CH.OH

87 |OH |C OH O-B-D-glc (6-1) B-D-glc | CHs | CH.OH
(4-1) a-L-rha

88 |H O-a-L-ara H O-B-D-glc (6-1) B-D-glc | CHs | CH.OH
(4-1) a-L-rha

8 |H O-o-L-ara H O-B-D-glc (6-1) B-D-glc | CHs | CH3

92 R,=R,=OH

OH R,

@]
HO
HMO
OH
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8 99 100 101 R=H 102 R=OH

103 OHOH OHOH 104

HO
N
Q\(@ \Q\/YO ,O
R 0
OHOH

107 R=0-p-D-glc 109 110 R=O0-B-D-glc

(6-1) B-D-gle 111 R=0-p-D-gle
108 R=OH (6-1) a-L-api

JCES:‘&\/; :
HO HO HO

113 114 115 R=OH 116 R= 0-B-D-glc
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1.3.3. Thanh phdn héa hoc ciia tinh dau (cdc hop chit dé bay hoi)

Céc loai trong chi Elsholtzia 1a cac loai thao mdc thom noi chung, vi chung
chtra tinh dau. Cac loai tinh diu da duoc phat trién va img dung lam thudc, gia vi
thuc phém va con la nguff)n géc cua tao thanh mat ong [2]. Nhiéu nha khoa hoc va
dugc 1y ngay cang quan tdm dén cac thanh phan d& bay hoi va cac hoat tinh sinh
hoc cua céc loai thudc chi nay.

Céc bd phan (trur ré) cua cac loai thudc chi Elsholtiza cho mui thom dé chiu
boi chiung chira ham luwong tinh dau kha 16n. Cho téi nim 2022, da c6 1008 thanh
phan d& bay hoi co trong tinh diu cta cac loai thudc chi nay dd dugc nhat biét bang

ky thuat sic ky khi khdi phd (GC-MS) [3]. Trong d6 c6 cac hop chat terpenoid
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chiém uu thé véi 583 terpenoid, 221 hop chit aliphatic, 130 hop chét thom, 33
thanh phin c6 chra lru huynh va nito; cac terpenoid cha yéu thudc nhom
monoterpen, sesquiterpen. Danh muc thanh phan cac hgp chat c6 trong phan
phu luc.

Céac thanh phan thuong thiy c6 mit trong tinh diu cua nhiéu loai 1a: 1,8-
cineole, linalool, limonene, Elsholtzia ketone, o-pinene, PB-pinene, camphene,
sapinene, myrcene, o-terpinene, o-terpineol, y-terpinene, [-caryophyllene,
caryophyllene oxide, humulene, geracrene D, eucalyptol, pathulenol, B-cadinene,
thymol, eugenol, p-cymene, acetophenone; ching c6 mit trong tinh dau ctia 25 loai.
Dic biét hai hop chat o-pinene va B-pinene 1a hai chat c6 ¥ nghia nhat, duoc phat
hién va xac dinh trong 15 loai trong chi [3]. Acetophenone, caryophylen oxit,
carvacrol, benzaldehyde, B-caryophyllene, a-phellandrene va a-terpineol ciling 1a
nhimng chit chinh c6 trong tinh dau. Tuy nhién tiy theo timg loai, méi trudng phat
trién, thoi gian thu hoach, phuong phap chiét xuat va phuong phap phan tich s& anh
huong t6i ham luong va chat luong cua tinh dau. Vi du, hop chit a-pinen trong loai
E. blanda 1én t6i 4,84% khi thu hai ¢ tinh Van Nam (TQ) va giam xubng 1,43% khi
thu hai & tinh T& Xuyén, Trung Quéc [4].

Nghién ctru gan ddy di bao céo rang cac thanh phan dé bay hoi gy tic ché
manh mé¢ chéng lai hé than kinh trung wong va co6 tac dung giam dau hi¢u qua [5],
tac dung khang khuan [4].

1.4. Hoat tinh sinh hgc

Hoat tinh sinh hoc cua cac loai trong chi nay cho thiy phd hoat tinh kha
rong. Vi cac phén can chiét va cac chit sach dugc phan 13p tir cac loai thudc chi
nay di duoc nghién ctu, danh gia cac hoat tinh nhu khang virus, khang khuén,
chdng viém, chéng oxy hoa va bao vé thiéu mau cuc bd co tim,... Cac nha nghién
clru ngay cang quan tim dén cac hoat tinh ctia cac loai trong chi nay.

Bang 1.4. Hoat tinh sinh hoc ciia mét s6 loai thudc chi Elsholtzia

Loai Phin Hoat tinh sinh hoc TLTK
E. argyi H.L'ev - Khang khuan, chong in mon [8]
E. blanda (Benth.) | Toan Ting cudng hé thdng mién dich, [9]; [10];
Benth bo khang khuén, kiét ly, viém than, viém [11]
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gan, viém hong, viém rudt cap tinh

: [12]; [13];
La Tiéu chay, tinh trang ngtra, bong gan (4]
Tinh Sét, dich ta, bénh ngoai da, viém
; - [15], [16]
dau nhiém
Hoa Thiéu méu co tim [17]
HCV, cholesterol cao, kho tiéu, chéng
L [18]; [19];
Toan oxy hoa, ho, nhtrc dau, viém hong, 201: [7]
bd sOt, viém gan, dau rang, tiéu chay, 1] ’ [22’]
E. bodinieri Vaniot dau mat ’
Lava )
Viém thanh quan [23]
than
RéE Khéang khuan [24]
Chat chong oxy hoa, khang khuan,
E. capituligera C. | Toan | viém, sdt, nhtrc dau, tiéu chay, phu [25]; [26];
Y.Wu bo né, bénh ngoai da, bénh duong tiéu [27]; [28]
héa, mudi dét
Toan ) X
. Viém, dau, cam mau [29]
E. ciliata (Thunb.) bo
Hyl. Tinh | Nhiém khuan, dau, an than, co that, | [30]; [31];
dau ciim [32].
E. communis Khang virus, khang khuan, chong
(Collett & Hemsl.) La viém, chéng oxy héa, bao vé co tim [33]
Diels khoi thiéu mau cuc bd
E. cyprianii Trén
(Pavol.) C.Y. Wu | mat Chédng oxy héa, kim khuan [34]
& S.Chow dat
E. densa Benth. La Khang khuén, khang virus [35]
Lava Bong, vét cit, bénh ngoai da, tiéu
. [36]
hat chay, nhiém giun
E. eriocalyx C.Y. | Toan | Khang khuan; Chira lanh cac rdi loan [37]
Wu & S.C. Huang bo vét thuong, da va dom
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Loai b ky sinh trung duong rudt,
E. eriostachya Toan ' [38]; [39]
rong kinh va cac bénh giy bénh trong
(Benth.) Benth bo i
tu cung
La Cbn trung cdn [40]
E. flava Benth. Hoa Bénh ngoai da, ti€u chay, dau bung [40]
Hat Ho, viém phé quan [41]
Hoa Céc van dé vé da, giai doc [27]
E. fruticosa (D. <
Re [16]
Don) Rehder — ——
Hat Thudc giam dau than kinh toa [42]
E. penduliflora Toan | Viém phé quan, cim, ung thu, Gtc ché (18], [43]
W.W.Sm. b6 san sinh NO ’
E. pilosa (Benth.) .. ,
Choi Khang khuan [35]
Benth.
Khang khuan, nhirc dau, sot, dau
foan b 6n mira, tidu chdy, phi né [44]; [45]
ung, non mua, ti€u chay, phu né, ;
E. rugulosa Hemsl bo ne , P
inchacao
La CtGm, ung thu, viém hau hong [5]; [23]
) Chédng oxy hoa
Tinh . .
& Khang khuén, dau nhtrc, thuoc an [4]; [30]
au N
E. splendens Nakai than
ex F. Maek. Toan Chébng oxy héa, viém, trim cam, lo [46]; [47],
bo au, bat 6n (tién kinh nguyét) [48]
Hoa Chédng oxy hoa, bao vé gan [49]
E. strobilifera Toan . L
Lam lanh vét thuong, vét bam tim [42]; [50]
(Benth.) Benth. bd
) Ung thu, ngd doc thuc phém, cho cin,
E. winitiana Craib La ) . [14]; [51]
so1, nhire dau, cam lanh

1.4.1. Hoat tinh khang virus
Bénh cam cum cung vdi su bung phat cua Covid-19 da lam cho cac nha khoa
hoc ngay cang quan tdm vé cach ngin ngira va diéu tri cac bénh do virus. Ngudn

thuc vat tr tu nhién da cho thdy tiém nang cua nguon thuoc di€u tri virus hodc




30

ngudn con khang lai virus. Cin chiét ethyl acetate va cac hop chat apigenin, apiin,
luteolin, galuteolin, luteolin 3'-glucuronyl, methyl ester cua lodi E. rugulosa thé
hién trc ché dang ké chéng lai cac neuraminidases (Nas) ba loai virus cum dién hinh
A/PR/8/34 (HIN1), A/Té Nam/15/90 (H3N2) va B/Giang T6/10/2003. Ching trc
ché cac NAs & ndng d6 trc ché t6i thiéu (ICso) tir 7,81 pg/mL dén 28,49ug/mL. Dic
biét 12 hop chat apigenin va luteolin thé hién hoat tinh manh dbi v6i virus H3Na, véi
gia tri ICsotwong ung la 1,43 va 2,06 pg/mL.Khd nang khéng virus
ctia apigenin cao hon 3 1an so v6i chat ddi chimg duong 13 ribavirin, luteolin c6 kha
nang khang virus tuong tu véi apigenin [4]. Céc loai E. bodinieri va E. blanda chura
nhiéu luteolin va cac dan xuit ctia n6 [8]. Ham luong cua luteolin 1én dén 16,0 mg/g
trong 14 cua loai E. blanda [4].

Quercetin va cic dan xuat cia né da tim thdy ¢ nhicu loai trong chi
Elsholtzia, chung c6 tac dung trc ché ddi voi IAV, vi du nhu @c ché NS3 (proteaza
huyét thanh) trc ché sy dung hop té bao virus, @c ché sy nhan 1én cua virus, ngin
chin hat virus thu thé, tc ché phan ung viém,... Keampferol ciing di duoc chiét
xudt tir nhiéu loai trong chi ndy cho thiy c6 kha ning trc ché virus HON2 va chéng
viém bang cach giam mic do cia TNF-q, IL-1p, IL-6 théng qua con duong NF-kB
va MAPK. Chrysin (phéan lap tir E. bodinieri) ¢ kha ning khang virus bang cach
tang qua trinh phosphorin héa mTOR .

Thuc nghiém invitro, tinh dau tir loai E. densa cho théy kha nang chét trc ché
dang ké cac virus cim A va Orphan cta chiu A, ngoai ra nd c6 thé tri hodn sy xudt
hién triéu chimg tir 72-96 gio sau khi bi nhidém virus. Tinh dau cta loai E. densa cho
thay sy wc ché chdng virus H3N, (mot loai virus cim A) va biéu hién diéu tri hiéu
qua dang ké d6i v6i virus cim & phdi chudt khi chudt khi dung véi lidu tinh dau 13
100 mg/kg thé trong [4].

1.4.2. Hoat tinh khdng khudn

Thuc nghiém cho thdy cac hop chat luteolin, quercetin va ludongnin 5 dugc
phan 1ap tr ré cualodi E.bodinieri[4] c6 hoat tinh c ché cac khuin
Staphylococcus aureus, Bacillus subtilis va Escherichia coli & cac muc d§ khac
nhau. Nong d6 tc ché tdi thiéu (MIC) ciia hop chat ludongnin 5 thé hién khang 3
khuan trén 1an luot 1a 5, 10 va 80pg/mL. Hop chit luteolin thé hién khang khuan
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E.coliva§. aureus v&i gia tri MIC tuong tng 1a 50 va 40pug/mL. Hop chat
quercetin thé hién khang khuan S. aureus va B. subtilis v6i gia tri MIC 1 twong Gmg
60 va 90ug/mL [4].

Cin chiét ethanol cua loai E. blanda va loai E. rugulosa thé hién hoat tinh tc
ché dang ké ddi voi khuan tu cau vang S. aureus véi gia tri MIC tuong tng 1a 1,32
va 1,43 mg/mL [4].

Tinh dau tir mot s6 loai Elsholtzia c6 cho thiy hoat tinh khang khuan rong,
chéng lai mot s vi khuan thuong dan dén nhiém tring duong ho hap & con nguoi,
chang han nhu Staphylococcus aureus, Bacillus typhi, truc khuan Aeruginosus,
Diplococcus intracellu laris |7, 8]. Bén canh do, tinh dau hodc nuéc sic tir mot sb
loai Elsholtzia ciing cho thdy hoat tinh khang khuan chong lai cac vi khuan nhu:
Escherichia coli, Shigella flexneri, Staphylococcus epidermidis, beta streptococcus,
Bacterium paratyphosum B, Bacillus typhi murium, Bacillus dysenteriae, Bacillus
diphtheriae, Bacillus meningitidis purulentae, Bacillus proteus, anthrax Bacillus,
Neisseria intracellularis

Tinh dau cta loai E.splendens duoc ghi nhan chéng lai vi khuan P.acnes va
S. epidermidis (cac vi khuan lién quan dén su hinh thanh mun trimg c4) véi ndng do tic ché toi
thiéu ctia tinh dau chong lai khuan P. acnes 13 0,31 pL/mL [4].

1.4.3 Hoat tinh chong viém

Cin chiét ethanol (75%) cta loai E. splendens (phan cdy trén mat dat, bo ré)
trc ché dang ké tinh trang viém cap tinh (phu tai chudt do kich Gng dau) va viém
duéi da (phu né tai do este phorbol). Cin metanol cua E. densa d3 dugc minh chimg
kha nang diéu chinh giam muirc d6 cua cic cytokine gy viém nhu TNF-o, IL-1B,
IL-6 & chudt bi viém cip va mén tinh. E. splendens (¢ ché dang ké san sinh PGE2
bang cach cyclooxygenase-2 xu 1y cac t& bao RAW 264,7 duoc xir ly
lipopolysaccharide. Do d6, nguoi ta tin rang sy e ché chdng lai cyclooxygenase-2
c6 18 1a mot trong nhiing co ché chéng viém [48].

Céc loai trong chi Elsholtzia thuong chua luteolin (mét flavon chira nhiéu
nhom hydroxyl cé thé thay thé) c6 hoat tinh khang viém. Luteolin c6 thé tc ché su

san sinh NO va tao ra céc cytokine gay viém khac, nhu TNF-q, IL-1B, IL-6, NF-xB
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[26]. Vi vay, cac hop chét flavon hydroxyl va cac din xuit ciia nd 1a mot trong
nhirng 1y do dé giai thich hoat dong chéng viém cho cac loai thudc chi Elsholtzia.
Duéi ddy, mot s6 hop chat da dugc phan 1ap tir chi Elsholtzia da duoc danh

gi4 vé hoat tinh sinh hoc theo co ché chong viém.

.....................................

Amentoflavone . Glycyrrhizin -Amyrin . Diosmetin
Hyperoside ‘Euscaphic acid Ursohc acid Mashmc ac1d 1
Hinokiol - Kaempferol : ;

Hederagenin

Corosolicacd :  / T

Poncirin

-
'----"

|TNF~u IL-6 IL-1B ,
: IL-18 MCP-1 AP-1 1
, INOS COX-2 PEG-z: \,1 7 3

Hinh 1.2. Co ché chéng viém ciia mdt sé hop chit terpenoid va flavonoid di

dwgc phan 1ap tir cac loai thugc chi Elsholtzia

1.4.4. Hoat tinh chong oxy héa

Phéan chiét cta loai E. rugulosa va E. bodineri (phan cdy trén mit dat) biéu
hién hoat tinh chdng oxy hoa va gbp phan lam sang t6 1y do vi sao loai E. rugulosa
c6 tac dung chong 130 hoa [44, 45]. Hoa cua loai E. rugulosa rat giau cac hop chat
flavonoid véi nong d6 1én dén 0,2352 mg/ml. Cac flavonoid co tac dung “bat” gdc
tw do OH - va O >, voi kha nang bao vay géc tw do cta 2 cdn chiét cua 2 loai trén 1a
30,8 va 40,5% [5]. Trong chi Elsholtzia c6 nhiéu loai chira polyphenol véi ham
lwong 16n (cac hop chit polyphenol, dic biét 1a cac flavonoid luén dugce danh gia
cao trong tac dung chong viém va bao vay cac goc tu do) do d6 co tac dung chdng

oxy hoéa tdt [3].


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3536681/#B85
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3536681/#B87
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1.4.5. Bio vé thiéu mdu cuc bj co tim

Can chiét flavon tong tir loai E. blanda (TFEB) ¢ thé cai thién su phuc hdi
chirc ning co tim, va gitr cho tim khoi ton thwong do thiéu mau cuc bo do tac nghén
mach vanh (thuc nghiém trén cho Beagle). Hiéu qua da dat duoc bang cach tc ché
creatin kinase-MB huyét thanh (CK-MB) va malondialdehyde (MDA), ciing v&i su
giam huyét 4p trung binh (MAP), khang mach vanh (CVR)...[34]. Cac TFEB lam
giam kich thudc ving nhdi méu trong nhdi mau co tim (AMI) bang cach ngin chin
gy chét té bao méau co tim théng qua diéu ché Bcl-2, nhung ciing c6 thé lam giam
thiéu mau cyc b co tim [33]. Luteolin 7-O-D-glucopyranoside c6 thé bao vé ton
thuong oxy hoda céc té bao géc co tim ¢ chudt (thyc nghiém trén sgi co tao thanh co
tim) va cac tac dung co 1oi c6 thé lién quan dén dic tinh chdng oxy hoa va giam qua
tai canxi ndi bao [34].
1.4.6. Cac hoat tinh khdc

Ngoai ra cac can chiét va cac hop chat duge phan 1ap tir chi Elsholtzia con
¢6 céac hoat tinh dang cht y khac nhu cac hop chét apigenin va luteolin thé hién tac
dung chdng lai bénh Alzheimer trén mé hinh té bao. Apigenin cé tac dung bao vé
n6i mdé mach méau & nio chudt (CMEC) chéng lai protien amyloid-p peptide 25-35
(AB25-35) (mAt peptide li€n quan co ban td1 bénh Alzheimer). Luteolin c6 tac dung
bao vé than kinh thong qua co ché lam giam bai tiét amyloid-p, diéu hoa sy mat can
bé“mg oxi héa khir va lam giam su chét theo chu trinh [3, 4]. Can chiét tur loai E.
splendens c6 tac dung giam dau gy ra boi acid acetic voi mire liéu 400mg/kg thé
trong [30]. Mot nghién ctru khac chi ra rang dich chiét loai E. splendens 1am giam
triéu chung dau ¢ hoi chung tién kinh nguyét; can chiét cua loai nay lam giam lipid
mau bang cach giam cholesterol lipoprotein muc thip (LDL) [4, 30]. Ngoai ra cin
chiét E. bodinieri con cé tac dung ha lipid méu bang cach lam giam cholesterol tong

(trén chudt) [7, 19]

Két luan: Danh gia vé céac hoat tinh sinh hoc cta céac hop chit da duoc phan
lap cho thiy céc hop chat flavonoid va terpenoid 1a nhimg hop chat quan trong
trong mdi quan hé thé hién hoat tinh va hop chit. Cac flavonoid va mono flavonoid

duogc chiét xuat tir chi nay thé hién hoat tinh khang virus va chong viém 13 rét. Cac
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triterpenoid vong nam cho thay uu diém trong hoat tinh khang virus va mot sb
monoterpenoid thé hién hoat tinh chéng viém.

Hoat tinh sinh hoc chu dao ciia chi nay 1a khang virus, khang khuan va khang
viém nén céc loai trong chi Elsholtzia c6 1gi thé trong viéc diéu tri cac bénh vé viém
nhiém. V& kha ning diét virus, cac loai trong chi ndy c6 nhiéu “dich”, “muc tiéu”
anh huong dén “qua trinh phat trién cia vong doi” cia virut voi pho khang virus
rong. Trong tinh dau thanh phan chi yéu 14 cic monoterpenoid va sesquiterpen. Da
c6 mot s6 thanh phan trong tinh diu dugc ghi nhan ¢6 kha nang khang virus, khang

khuan; tuy nhién can nhitng nghién ctru sau hon dé giup khang dinh cu thé.

1.5. Tong quan vé loai kinh giéi day (Elsholtzia winitiana Craib.)

1.5.1. Gidi thiéu chung

Loai kinh giéi day Elsholtzia winitiana Craib. thuoc ho Hoa moi
(Lamiaceae, cling goi 1a ho Bac ha) 1a cay ban dia ctia Viét Nam, phan bd & cac tinh
Kon Tum, Gia Lai, Lam Déng, Ha Giang, Lao Cai, cling phan b6 & Thai Lan, Lao
va mot s tinh phia nam Trung Qudc giap véi Viét Nam [52, 53, 54].

Loai E. winitiana dugc Craib md ta 1an dau vao nam 1918 trén mau vat do
nha thuc vat hoc Thai Lan Phya Winit Wanandorn thu thap. Nam 1981, GS. Vi
Xuan Phuong cong bd da phat hién va xac dinh mot thir maéi thude loai kinh gidi

day tai Pong Vian (Ha Giang) va dit tén 13 Elsholtzia winitiana var. dongvanensis

Phuong [54, 55]. Tuy nhién dén nay gi6i chuyén mon qubc té van coi tén nay chi 1a

mot tén déng nghia cua Elsholtzia winitiana Craib. [56].

O Viét Nam, loai E. winitiana c6 nhiéu tén thuong goi, gdbm kinh gi6i day,
kinh gioi dat [52], kinh gidi dai, kinh gidi ni, huong nhu xa [53] va kinh giéi 16ng
trang. Dong bao ta & Ha Giang lai goi né 1a “bac ha” hodc “bac ha da”, vi thé mat
ong c6 ngudn gdc tir hoa cua loai E. winitiana moc hoang dai & Ha Giang, dic biét
& vung cao nguyén d4 Pong Vin, c6 tén 1a “Mat ong bac ha”. Trong luan vin nay
chung t6i thong nhit sir dung tén goi “Kinh gi6i day E. winitiana” va giit nguyén

tén thuong pham “Mat ong bac ha Ha Giang”.
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V6 Van Chi (2003) [S52] m6 ta hinh thai, sinh trudng, sinh thai va cong dung
cua loai kinh giéi day E. winitiana cua Viét Nam nhu sau: “Cay thdo moc thanh bui
cao 1-1,7 m, ¢6 16ng min day mau tring, than vudng hay gan tron. L4 moc d6i chéo
chir thap; phién hinh tring — ngon gido, dai 4-9 cm, rong 1,5-3,5 cm, dau nhon, goc
hinh ném, mép xé ring cua, c6 16ng day & ca hai mat; gin bén 6-7 d6i, cudng 14 dai
7-17 mm. Cum hoa dang bong ¢ ngon canh, cac bong dai 4-9 cm, rong 5-6 mm,
moc d6i nhau. La bac hinh ngon gido, dai 2,5-3 mm, c6 16ng. Dai hoa hinh chudng
dai 1-1,5 mm, c6 1ong va diém tuyén & phia ngoai; 5 thuy nhon gan bang nhau;
trang mau trang nga, dai 2-3 mm, ¢6 16ng, 2 moi; mdi trén 2 thiy xé nong, moi dudi
3 thuy voi thuy gitta 16n hon va cé dinh tron; nhi 4, hoi tho; bau nhén, voi nhuy x¢
d6i. Qua hinh bau duc mau ndu.Ciy wa sang va am, thuong gip & suon doi, bii
hoang, ven dudng, & do cao trén 600 m. Ra hoa thang 10-12, c6 qua tir thang 12 dén
thang 3 niam sau. Cay c6 tinh dau, duoc dung chira cam cim,nhtrc dau, cam phong

thap co cimg, khong c6 md hoi, chan tay té bubt.

Hinh 1.3. Loai Kinh giéi day E. winitiana Craib.

Kinh giéi day E. winitiana Craib. moi chi dugc sir dung trong pham vi y hoc
dan gian dé chita cam cim ¢ mot sé nude & khu vue Pong Nam A, gdm Viét Nam,
Théi Lan, va Nam Trung Quéc. Pic biét ddi véi cong d@)ng dan tdc Akha & Thai
Lan va Nam Trung Qudc, ngoai cong dung lam rau an va cay gia vi, kinh gi6i day
E. winitiana Craib. con dugc s dung dé lam diu vét thuong do cho cin, chira ngo

doc thuc phém va lam gidm céc triéu chung cua ung thu [57, 58, 59].
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1.5.2. Tinh hinh nghién ciru vé loai kinh gidi day (Elsholtzia winitiana Craib. )
Khac voi 20 loai cay thude chi Elsholtzia khac (nhu E. blanda, E. ciliata, E.
densa, vv...), ngoai cac nghién ctru ¢ Viét Nam, loai kinh giéi day E. winitiana

Craib. hoan toan chwa duoc thé gi6i quan tim nghién ctru vé& hoa hoc [4].

Sau day la cac cong trinh nghién ctru da dugc thuc hién trén kinh gidi day E.

winitiana Craib. cua Viét Nam ma ching to1 tim dugc:

Nghién ctru dau tién vé thanh phan hoéa hoc cua tinh dau ciy E. winitiana
dugc cong bd nam 1997 boi Nguyén Thi Tam, Casanova va cOng sy voi tiéu dé
bang tiéng Phéap “Elsholtzia sauvage (Elsholtzia winitiana Craib.) une plante a huile
essentielle riche en cinéole” (Elsholtzia winitiana Craib., mot ciy tinh dau gidu
cineole) [60]. Cac thanh phan chinh dugc tim thdy gdm cineole (65,6%), beta-
pinene (5%), para-cymene (4,7%), gamma-terpinene (3,9%), sabinene (2,5%),
alpha-pinene (1,8%), myrcene (1,7%), va alpha-terpinene (%).

Nam 2003, trong cudn “Tai nguyén thuc vat co tinh dau ¢ Viét Nam, Tap II”
L3 Pinh M&i va cong su cho biét vé tinh dau cua kinh giéi day E. winitiana nhu
sau: “Than va 14 chtra tinh dau, ham lugng 0,8-1,3% (so voi khéi lwong twoi). Tinh
diu nhe hon nudc, tur khong mau t61 vang nhat. Pa nhan dang dugc 14 hop chit ¢6
trong tinh dau véi cac hop chat chinh 14 citral a (34,84%), citral b (30,08%) va
limonen (12,54%). Ngoai ra trong tinh dau kinh gi6i day con c6 cac hop chat a, p-
pinen, camphen, a-terpinen, linalool, camphor, terpinen-4-ol, a-terpineol, a-
cubeben, B-caryophyllen, a-humulen va nerolidol... Trong thuc té, ham lugng citral
trong tinh dau bién dong kha 16n (tir 55% dén 75%), ching phu thudc vao thoi ky

thu hoach va chat lwong cua nguyén liéu” [53].

Dominique Lesueura, Ange Bighellia va cong su (2007) [61] da nghién clru
so sanh thanh phén héa hoc ctia 6 mau tinh dau thu nhan tir cac bd phan trén mat dat
cua loai Elsholtzia blanda, E. penduliflora va E. winitiana thu hoach tai 2 tinh Son
La va Lao Cai cua Viét Nam duogc khao sat br?mg GC, két hop véi cac chi $6 luu gilr
(RI), GC/MS va '3C NMR. Linalool 13 thanh phan chinh (75,2 va 56,8%) trong hai
mAu tinh dau E. blanda, trong khi hai miu tinh dau E. penduliflora chiém wu thé boi

1,8-cineole (62,7 va 65,5%). Nguoc lai, hai mau tinh dau cta E. winitiana thé hién
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cac thanh phan khac nhau, rosefuran (56,0%) va dehydroElsholtzia ketone (22,8%)
1a thanh phan chinh cia mot miu, trong khi miu tht hai chu yéu 1a Elsholtzia

ketone (87,5%).

Hoang Dinh Hoa va Nguyén Vin Loi (2017) [62] dd nghién ctru thanh phan
hoa hoc loai Elsholtzia winitiana Craib. thu & Bic Quang (Ha Giang). Két qua phan
tich GC-MS da xac dinh duge 41 céu tu, trong do c6 19 hydrocacbon va 22 cAu tur
1a dan xuat cua hydrocacbon chiém tong 97,83% tong thanh phan. Cac thanh phan
chinh cta tinh dau bao gém citral (11,25%), nerylacetate (7,02%), octanol (4,65%),
linalool (4,61%).

Tat ca cac cong trinh nghién ctru néu trén déu c6 doi tugng nghién ciru la

tinh dau, cac thanh phén héa hoc khac con chua duoc dé cap toi.
1.6. Tong quan vé mit ong
1.6.1. Gi6i thiéu vé mit ong

Theo ndi dung trong chi thi ciia chau Au 2001/110/EC lién quan t&i mat ong
[63Error! Reference source not found.], né dugc dinh nghia nhu mot loai chét ngot
tu nhién duoc san xuat boi loai ong (Apis mellifera) tir phan hoa cua cac loai thuc
vat hodc tir sy tiét ra cua cac bd phan séng cua thuc vat, nhitng phdn ma ong c6 thé
thu nhan va chuyén d6i bang viéc két hop véi cac chat cu thé cua ching, ngung
dong, tach nudc, luu trit trong cac to ong dé tiép tuc hoan thién va dat dén do bio
hoa cua mat ong. Pinh nghia ciia mat ong, theo nhu Codex Alimentarius, bao gém

ca mat ong duoc san xuat boi nhitng loai ong mat khac [64].

Nhitng con ong 1am ra mat tir phan hoa ma ching thu thap tir cac loai hoa
khac nhau (mat phén hoac mat tir dich) hodc tur su bai tiét cta cac loai con trung hut
phén (Hemi - ptera) trén cac phén séng ctia thuc vat hodc tir su tiét ra cia cac bd
phan thuc vat. Mau sac, mui huong va do co dic ctia mat ong déu phu thudc vao
viéc ong sir dung nhiing loai hoa nao. Ong thuong chi di tim phéan trong ving ban
kinh 3 km quanh t6, mic du chung c6 thé di xa hon rat nhiéu (Ién téi 14 km) va
khoang cach kiém an trong vong 5 km 1a diéu thuong xay ra [65]. Vi vay, cac tinh
chit ciia mat ong duogc lién két chat ché véi cac loai thuc vat va khu vue dia 1y ma
ong hoat dong kiém n, noi ma chung bat dau 1am t6 bai vi cac tinh chit cua dit dai

va khi hau ciing quyét dinh va anh huéng toi cac loai hoa sinh mat.
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Nghé nuéi va thu thap mat ong da co tir it nht 4500 nam trude. Trong cac thoi
dai trudce day, mat ong tirng 1a mot chét tao ngot phé bién va cling 1a loai thudc duge
ua chudng [66, 67]. Ngay nay, mat ong khong c6 cac tinh chit duoc cho 1a quy tir
thoi cb xua. Tuy vay, mat ong dugc cong nhan nhu mat loai thuc phém giau nang
lwong véi nhidu thanh phan dinh dudng, c6 kha ning phuc hdi va phong tranh bénh
[68, 69]. M4t ong con dugc phat hién ra rang chung chira cac hoat chét véi kha ning
chdng oxi hoa manh mé, bao gom acid phenolic va cac flavonoid (timg duoc goi 1a
vitamin P), cdc enzyme (glucose oxidase va catalase), acid ascorbic (vitamin C),
protein va carotenoid (chat chong oxi hoa) [70, 71]. Hon nira, mét ong con e ché
su phat trién ctia cac vi sinh vat va nAm méc [72, 72, 73]. Hiéu ung khang viém va
khang dot bién gen ciing 1a cac loi ich sinh 1y khac lién quan t&i mat ong [74, 75].
Céac wu diém khac ctua mot ong cling dugc ap dung boi mot s6 loai thudc dic biét
lién quan dén cac loai thudc thay thé va bo sung. Ngoai ra, mat ong ciing 1a mot
nguyén lidu trong rat nhiéu san pham (céac loai banh nuéng, banh keo, mit, cac loai
mut phét, ngil cbe an sang, d6 udng, san pham tir sita, ...), thuong dugc st dung
thay thé duong hoac chit bao quan tu nhién cho céc thuc phém dugc san xuit [76].
Gan day, mot ing dung khac cia mat ong tu nhién, do la uc ché sy an mon di va
dang dugc nghién ctru [77, 78].

Nganh cong nghiép nudi ong ¢ nhitng anh huong kinh té nhéat dinh théng qua
cac tac dong truc tiép (gia tri ciia san xuét), gian tiép (thu phan cho thuc vat...). Thi
truong mat ong hién nay bao gom t6i 150 nudc, va gia tri clia viéc san xuat mat ong
duoc woc tinh 1én téi hang ti Euro. Vao 2010, nudc san xuat mat ong dan dau, Trung
Qudc, di san xuat téi 398000 tin mat, hai nudc san xuat dimg thir 2 va 3, Thé Nhi Ky
va My, cling di tao ra duoc twong tng 81115 va 79788 tan [79]. Nhing nudc san
Xuét tuong dbi 16n khac bao gém Ukraina, Argentina, Mexico, Nga va Brazil. Tai
Chau Au, Phap, Tdy Ban Nha, Hy Lap va Italia 1a nhimg nudc san xudt mét ong
chinh. Tuy nhién, Lién Minh Chau Au van dang phu thudc vao vi¢c nhap khau mat
ong nham d4p ung duoc nhu cau tiéu dung, béi 1& nhu cau st dung mat ong tinh trén
mot dau nguoi mdi nam duge cho 1a 16n nhat thé gidi dac biét tai cac nudc Trung Au.
Tai Ao, Dirc va Thuy Si, nhu cau tiéu dung hang ndm ctia mét dau nguoi da vuot qua
1 kg mat [76].

Su toan cau hoa cua céc thi truong thuc ph?lm v6i1 cach don gidn trong vi¢c van
chuyén hang héa xuyén qudc gia va luc dia c6 nghia 1 nhitng nguoi tiéu dung dang

ngay cang quan tam nhi€u hon vé xuat xir cia thyc pham ma ho str dung. C6 mot moi
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quan hé chit ch& giita ngudn gbc cuia mat ong va chat luong. Ngudi tiéu ding dang
ngdy cang tré nén chi ¥ téi ngudn goc dia 1y, boi vi d6 1a mot nhan td thiét yéu lién
quan dén tinh that gia.

Cong viéc kiém soat chat lugng mat ong c6 2 muc dich chu yéu: Nhim xac
dinh tinh xac thuc trong san xuét mat ong (hoac dé phat hién ra sy lam gia hoac ltra
dao tiém tang), va nham quyét dinh tinh x4c thuc theo nhu nhitng miéu ta [80].
Theo phuong dién san xuét, chit luong ctia mét ong c6 thé dugc biéu thi boi nhitng
chi sb vat 1y va hoa hoc cu thé. Ham luong duong (fructose, glucose va saccarose),
d6 am va cac acid amin cling co thé biéu thi tinh xac thuc va do an toan cia san
pham mat ong. Viéc kiém soat ham luong hydroxymethylfurfural (HMF) va hoat
dong ciia enzyme chi ra tinh ty nhién ctia mat ong va dong thoi chi ra rang mat chua
bi anh hudng bdi cac bién phap xur 1y nhi¢t trong bdo quan va luu trir [76]. HMF la
mot hop chét thu duge tir qua trinh phan hily cua fructose, qua trinh ndy duoc hinh
thanh mot cach cham dai va tu nhién trong khi bao quan nhung lai bi ddy nhanh hon
rat nhiéu khi c6 tic dung nhiét. Cac enzyme bi pha hiy boi nhiét (trén 35°C) hodc
viéc bao quan tai noi c¢6 nhi¢t do qua cao. Vi vay, mat d0 enzyme thép c¢6 thé cho
thay rang mat ong da bi 1am nong. Tuy nhién, ciing phai xem xét va cha y dén viéc
nhiéu loai mat ong c6 mat do enzyme théip mot cach ty nhién. Cac loai enzyme
trong mat ong co thé dugc ké dén 1a diastase (amylase), invertase va glucose
oxidase [70]. Hoat dong cta enzyme diastase thuong dugc sir dung nhu mot tiéu
chuan bd sung cua thang do chi tiéu chat lugng va d6 twoi moi. Mot gidi han chat
lugng khac 1a ham luong am, tha phu thudc vao mirc do cia qua trinh tao ra mat
ong. Ham luong nudc ciing 1a mot nhan té chinh cta chét lugng mat ong. San pham
c6 ham lugng nudc cao lam cho mat ong dé bi anh huong téi sy 1én men, tao ra mot
san pham véi mirc do cao cua cac men chét, ethanol, butanediol va glycerol [80],
tao ra vi khong ngon cho san pham mat ong. Nhiing tiéu chudn khac lién quan dén
chét lugng mat ong cd thé ké dén 1a d6 chua (d9 acid), tinh dan dién, kha ning oxy
hoa khu.

Nhirng thanh phan gii han ctia san phdm tu nhién duoc dinh nghia theo tiéu
chuan quéc té boi Uy ban Codex Alimentarius [64], nhung tai nhiéu nuéc, nhiéu
luat va nguyén tdc han ché ma viéc cong bd duoc du tinh tai cac nuée nay phai xem
xét [63, 82, 82, 83]. Tinh xé4c thuc va chat lugng cia mat ong phai dugc dam bao
bdi cac tiéu chuan hop phéap, déng thoi phuc vu va bao vé ngudi tiéu ding. Mat ong

phai chira it nhat c6 thé cac chat hitu co va vo co la trong thanh phan. Pong thoi
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phai hoan toan cdm viéc thém vao cac nguyén liéu thyc pham, bao gdm ca phu gia.
Hon nita, Lién minh Chau Au ciing yéu cau rang mat ong khong chira du lugng cac
chét hoa hoc, khang sinh va cac chét thai khac. Luét cu thé bao vé nhiing nguoi tiéu
dung khoi su phoi nhiém d6i véi cac chat thai c6 hai tiém tang ctia thude chin nudi,
thudc bao vé thuc vat va cac chat 1am 6 nhiém moi trudng trong thirc dn ¢6 ngudn
géc tor dong vat. Cac chat thai c6 kha nang hién dién trong mat ong la do vi¢c sur
dung cac chat dé xu 1y cac bénh cua ong mat, trong qué trinh san xuat méat ong,
hodc tir 6 nhiém méi trudng.

C6 mot s6 gidi han ctia Chau Au vé du luong toi da (MRLs) cho céc chat hoat
dong co tinh dugc 1y trong mat ong [84]. Cac loai thuéc khang khuan khong duoc
phép dung dé xtr Iy voi ong mat, do khong c¢é gidi han nao lién quan dugc xac minh
cho mét ong. C6 nhitng tiéu chuan nghiém ngit nhat boi cac nude khong thude
Chau Au nhu MJ, Canada, Trung Quéc,. .. cho phép str dung mot s6 thubc bao vé
thuc vat hodc thude chin nudi hoa hoc cho viée diéu tri cac cin bénh nhiém khuan
ctia ong [85]. Piéu nay tiém an nguy co gia ting nhitg van dé& cia mat ong nhap
khau. Tuy nhién, Lién minh Chau Au da thanh lap cac cap do gii han khac lién
quan dén sir dung thudc hoéa hoc trong mat ong [86]. Nhiing diéu luat va gidi han
nay giy kho khan trong viéc kinh doanh hang hoa ciia cac nha xuat khau tiém nang,
nhung dong tao co hoi va thi trudng cho cac san pham hang hoa chét luong cao.
Doi ngii kiém soat thuc pham chéat lugng caa Chau Au théng qua phép do ludng dé
dam bao viéc v€ sinh va an toan thuc phém, dam bao cac diéu 1& vé nhin mac,
nhitng nguyén tac vé strc khoe thuc vat va chim soc dong vat, kiém soat cac chét
thai hoa hoc va cac phu gia thuc phém. Tém lai, chat lugng hang hoa can duoc
miéu td mot cach hiru ich nhu mdt tdp hop cac déc tinh, bao gém an toan thuc phém
(cac mam bénh, du luong khang sinh), gia tri dinh dudng, cac quy trinh xtr 1y (chdm
soc dong vat, tac dong cua moi truong) va cac loai thudc tinh khac. Tinh xéac thuc
clia cac didc tinh dam bao chat luong va gia tri kinh té, cling nhu rat nhiéu cac tinh
chat khac ciia mat ong. Cac nhan hiéu trén mat c6 thé dugc bd sung boi cac thong
tin lién quan dén nguon gdoc thuc vat, ngudn gdc dia 1y hodc cac tiéu chuan cy thé
khac. Cung vé6i d6, nguon gbc tai qudc gia noi ma mat duogce thu hoach ciing phai
duogc chi thi trén nhan hi¢u [87]. Tinh that gia cua nguén géc thuc vat cua mat ong
can dam bao khong chi chat lugng ma con 1a gia tri kinh té va cac tinh chat khéc.
Xéc dinh ngudn géc mot cach chinh xac 1a didu cuc ky quan trong. Cac nha san

xuat va nguoi tiéu dung dac bi¢t quan tdm dén nhan hi€u chinh xac, ngudn goc, kha
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nang tim kiém va sy thiéu cua cac chit tap pha (tinh tht gia theo nhu viéc gan nhin
va miéu ta). Mic du c6 nhiéu phuong phap hiru hiéu va manh mé dé ching minh
cac tap chét trong mat ong [88], lién quan dén ngudn gdc thyc vat va chat lugng mat
ong, tuy nhién cic phuong phap phan tich nhanh chéng, dang tin cay va tiét kiém,
dong thoi c6 thé ap dung cho viée xac thuc mét ong can phai dugc phat trién.

1.6.2. Tinh hinh nghién ciru mit ong Bac Ha ving Cao nguyén di Péng Vin
tinh Ha Giang

Viét Nam 1a quéc gia co truyén théng nudi ong, ké tir thé ky 17, trong d6 ¢6 5
lodi ong mat ban dia. Trong nhitng nim 1930, mot s6 loai ong di duoc ngudi Phap
dua sang nudi thu nghiém nhung khong thanh cong. Trong thip nién nhitng nam
1960, ong mat dugc nhap khau tir Hong Kong da thich nghi véi diéu kién khi hau &
mién Nam Viét Nam. Sau do, ong mat dugc nhap khau tir Chau Au gém Nga,
Bulgaria, Cuba, Ao, Ptc, Italia, New Zealand dé dép mg nhu cau phat trién nghé
nudi ong. Ngay nay mat ong duoc san xuat tir 1,1 triéu dan ong c6 ngudn gdc tir
Chau Au, 400 ngan dan ong c6 ngudn gdc Chau A. Hién tai mat ong cua Viét Nam
dugc khai thac duéi hai hinh thire 14 khai thac tir cac t6 ong thién nhién va nudi ong
mat. Khai thac mat ong & moi truong thién nhién (hay con goi la san mat ong) la
hinh thtrc pho bién ¢ nhiéu quéc gia trong khu vuc Pong Nam A. Trong suét nhiing
nam tir thé ky 19 dén dau thé ky 20, mat ong ty nhién duogc 1ay cha yéu tir cac to
ong khong 16 trong rimg ngap man tai cac tinh phia Nam Viét Nam. Hién nay hinh
thire khai thac nay van con ton tai nhung it hon so véi thoi gian trude do cac quy
dinh vé cai thién, bao vé rung va bao v¢ dan ong. Mdc du nang suét thép O muc 2-
4kg/t6/nam nhung dugc tiéu thu rat tt & thi truong noi dia [89].

Phén 16n mat ong cua Viét Nam 1a mat ong da hoa (ong hat mat tir nhiéu loai
hoa khac nhau). Ngoai ra, con c6 nhiéu loai mat ong don hoa khac nhu mat ong ca
phé, nhan, tdo, vai, bac ha, cao su, hat diéu [90]... Tuy nhién, nhitng san phém nay
chi o sb lugng nhé. Mau sdc cla mat ong phu thudc vao nguén géc va do tudi cla
san pham. Nhin chung, mau sic ciia mat ong Viét Nam dao dong tir mau h6 phach
nhat dén mau hd phach thuong, nhung phd bién nhét 13 mat ong c6 mau hod phach
nhat. Thong thudng mat ong cao su va keo (1a cac loai mat dugc 1ay tir loai ong hat

mat hoa ctia cdy cao su va cady keo) c6 mau sac ddm hon so voi cadc sdn pham mat
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ong hoa théng thuong. Mau sic cia mat ong keo dao dong tir mau ho phach nhat
cho dén mau hd phach ddm. Mat ong keo cta cac tinh phia Bic Viét Nam thudng c6
mau hd phach nhat. Mau sdc cua mat ong keo thuong dam hon cac loai mat ong
khac. Céc loai mat ong don hoa (ong chi hut mat tir mdt loai hoa duy nhét), dac biét
la mat ong bac ha va mat ong nhan dugc cac chuyén gia danh giéd la nhirng loai mat
ong tot nhat nhd vao mui huwong ctia chung. Mat ong bac ha c6 ngudn gbc tir Ha
Giang (phia Bic Viét Nam). Ngoai mét ong bac ha, khong c6 s6 liéu cu thé nao noi
vé tinh vat 1y va hoa hoc cua cac loai mat ong don hoa cua Viét Nam, ngay ca ddi
v6i san pham mat ong nhan [90].

Chin nudi ong hién nay dang 13 dbi twong dugc uwu tién trong tai co céu
nganh chan nudéi. Theo s6 liéu bao cao ctia Cuc Chan nudi, udce tinh hién nay nudc
ta co6 khoang gan 1,2 triéu dan ong gdm céac giong ong Y va ong ndi, trong dé sb
dan ong ndi chiém 16,6%, ong ngoai chiém 83,3%, tap trung chii yéu & mién nui
phia Bic (khoang 343 nghin dan) va Tdy Nguyén (khoang 357 ngan dan) [91].
Téng san lugng mat ong nam 2016 dat 47 nghin tan. Theo so liéu théng ke, Viét
Nam hién dang dung thir 6 thé gidi va thir 2 chau A vé xuat khau mat ong véi 90%
san lurong mat ong hang nim cta Viét Nam duoc xuat khau. Trong d6 xuat khau
sang thi truong Hoa Ky 90-95%. Viét Nam 1a quéc gia co san lugng mat ong xuat
khau 16n nhat sang thi truong Hoa Ky. Con lai 5-10% xuat khau sang thi trudng
Chéu Au.

Tai Ha Giang, nghé nudi ong ndi ldy mat cha yéu tap trung & 4 huyén ving
cao nui da (Quan Ba, Yén Minh, Déng Vian va Méo Vac) voi trén 25 nghin dan,
téng san lugng 4,5 tan mat/nam. T nam 2013, khi thuong hi€u mat ong bac ha
duoc Cuc Sé hiru tri tué cép chtirng nhan chi dan dia Iy “M¢eo Vac”, san lugng va gia
tri duoc nang 1én ro rét, gia mat ong ting lén gap doi (500.000 dong/lit). Ngay
24/10/2016 Chu tich UBND tinh da ky quyét dinh vé viéc ban hanh Quy ché Quéan
Iy va st dung Chi dan dia Iy “Méo Vac” cho san phém mat ong bac ha tinh Ha
Giang. Chi din dia Iy (CDPL) 1a mot mot cach tiép can nghién ciru - phat trién dé
bao ton va nang cao gia tri kinh té ctia hang nong san c6 chat luong dic thu do cac
diéu kién tu nhién va con ngudi ciia khu vuc dia Iy d6 quyét dinh. Chét luong dic

thu ctia sdn pham chi dugc duy tri néu san xuat trong vung dia 1y do, n€u san xuat &
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noi khac sé& bi thay d6i (hodc do yéu té ty nhién, hodc do k¥ thuét san xuat). San
pham duoc bao ho s& duge doc quyén st dung tén dia danh, tai san céng, lam cong
cu tiép can bat ¢t thi truong nao, chéng lai sy canh tranh khong lanh manh, bao vé
quyén loi chinh dang cua ngudi san xuit. Ngudi tiéu dung dugc chi din san pham
c6 ngudn gdc xudt xir, cd tiéu chudn chit lwong rd rang, bao dam an toan thuc
pham... CDDL 1a cach tiép cn moi trong viéc bao ton da dang sinh hoc, cac kién
thirc ban dia va ung pho véi bién d6i khi hau. Mit khac, CDDL con 1a cong cu gitip
x6a d6i giam ngheo, phat trién kinh té - xa hoi ctia nhitng viing kho khan, dua vao
loi thé tiéu sinh thai theo hudng thi truong. Mat ong bac ha 1a san pham co gia tri
kinh té cao, gop phan da dang hoa sinh ké ciia dong bao cic dan toc thiéu s cia
Cao nguyén da Pong Vian. Hién nay di c6 8 hop tac xa va doanh nghiép dugc cap
quyén st dung chi dan dia Iy va tem dién tir thong minh truy xuat nguon gbc. San
phém mat ong bac ha da khéng dinh duoc vi thé viing chic dbi vai nguoi tieu dung,
nghé nudi ong da tré thanh dinh hudng san xuit hang hoa ciia ving giup xo6a doi
giam ngheo va lam giau cho nguoi dan [92].

Trudc nhitng van nan nhu hang gia, hang nhai, san pham chira chat cdm, doc
hai gdy anh huong tiéu cuc dén strc khoe ngudi tiéu dung... van dé truy xuit ngudn
gbc (TXNG) dang thuc su trd nén cap bach va nhan duoc sy quan tAm cua toan x4
hoi. Xu huéng cong khai, minh bach vé thong tin san pham di va dang dugc cic
nuéc ap dung thong qua cac hinh thirc Truy xuét ngudn goc (TXNG). Pay duoc
xem nhu 12 mot trong nhitng cong cu quan trong nham bao vé nguoi tiéu ding. Viéc
TXNG san pham s& giup nguoi tiéu dung hiéu rd va tim kiém duogc toan bo cac dir
lidu ctia san pham tlr qué trinh san xuat cho dén khi cung @ng ra thi truong. Hién tai
day chua phai 13 quy dinh bit budc, nhung trude yéu cau vé sy minh bach, cong
khai thong tin, nhat 1a d6i v6i mat hang thyc pham thi nhu cu truy xuat s& ngiy
cang 16n, va tré thanh yéu cau tat yéu trong xa hoi...

Tinh dén thoi diém hién tai da c6 nhiéu nghién ctru vé viée Xay dung chi dan
dia Iy Méo Vac cho san phim mat ong bac ha cia tinh Ha Giang. Dai dién 1a két
qua nghién ctru trong 3 ndm (2009-2011) cua Trung tdm Nghién ciru va Phat trién
Hé thong Néng nghiép, Vién Ciy Luong thuc va Ciy Thuc pham. Cac ndi dung

nghién ctru chinh tip trung vao viéc xay dung co so khoa hoc va thuc tién phuc vu
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cho viéc dang ky chi dan dia 1y “Meo Vac” cho san phém mat ong bac ha, cu thé:
Nghién ctru danh tiéng cta san pham, Xay dung tiéu chuin chit luong dic thu cua
san pham, Nghién ciru cac yéu té con nguoi tao nén chit luong dic thu cua san
pham, X4c dinh dic tinh sinh vat hoc cta gidng ong va cdy ngudn mat bac ha, Xy
dung ban d6 khu vuc dia Iy mang chi din dia Iy “Meéo Vac”. Tuy nhién cic nghién
ctru nay chi co tinh chat dinh tinh, dua trén cac yéu td vé co s& khoa hoc va thuc
tién 4p dung cho viéc xay dung chi dan dia 1y san phim mat ong bac ha Ving Cao
nguyén da Pong Vin Ha Giang. Chinh vi viy né con nhiéu han ché, dé tai: “Nghién
cuu hoa hoc, hoat tinh sinh hoc cua loai Elsholtzia winitiana Craib. va xay dung chi
tiéu hoa 1y dic trung cho san phim “mat ong bac ha Ha Giang” s& tap trung vao
nghién ctru cac yéu t6 mang tinh chat dinh luong nham chi ra nguén gdc cua san

pham mat ong Bac Ha - Pong Vin - Ha Giang.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Loai Elsholtzia winitiana Craib. tén thuong goi 1a Bac ha da (Kinh gisi day)
thu tai huyén Pong Van, tinh Hi Giang vao thang 11 nim 2019 va dugc TS.
Nguyén Qudc Binh (Bao tang thién nhién Viét Nam - Vién Han 1am Khoa hoc va
Cong nghé Viét Nam) xac dinh tén khoa hoc, ti€u ban luu tai Vién Hod hoc cac Hop

chét thién nhién — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

Hinh 2.1. Anh ciia mau Elsholtzia winitiana Craib. nghién ciru
Tat ca cac mau mat ong thuong duoc thu thap tir cic nha san xuét chinh gbc
tai mot sb dia phuong trong nudc. Trong do, 9 mau mat ong bac ha dugc thu thap
tai cac diém thu mat & huyén Déng Vin, Méo Vac, Quan Ba thudc vung Cao

nguyén d4 Pong Vin, tinh Ha Giang vao cac thdi diém khac nhau trong ndm 2022.

-

Hinh 2.2. Anh ciia miu mit ong bac ha Ha Giang nghién ciru
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2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap xir Iy va chiét miu

Cac mau thyc vat sau khi thu hai déu duoc xir 1y theo phuong phap chung
nhu sau:

Céac mau thuc vat sau khi thu hai dwoc thai nho, phoi trong bong mat, sy kho
& nhiét d6 50°C dén khdi lugng khong ddi, sau d6 dem nghién nho. Mau duge ngdm
chiét 3 lan trong dung moéi methanol c6 két hop si€u 4m va gia nhiét & nhi¢t do
50°C, mdi lan chiét cach nhau 2 ngay. Dich tong thu duoc dem cat loai dung moi
dudi 4p suét giam, nhiét dd nhoé hon 50°C thu dugc cao tong methanol. Tiép do, cao
methanol duoc chiét phan b 1an luot v6i cac dung méi cd d6 phan cuc ting dan n-
hexane, ethyl acetate, butanol va nuéc. Loai bo dung méi dudi ap suat thap thu
duoc can n-hexane, can ethyl acetate, can butanol va can nudc tuong ing.

2.2.2. Phwong phap phén lap cac hop chat

Viéc phan tich va phan tach cac thanh phan tir dich chiét cua cay dugc thuc
hién bang cac phuong phap sic ky khac nhau nhu sic ky 16p moéng (TLC), sic ky
cot thuong (CC) voi pha tinh 14 silica gel (Merck), sic ky cot pha dao véi pha tinh
1a YMC RP 18 (Merck), diaion, sic ky rdy phan tir v6i pha tinh 1a sephadex LH-20
(Merck) va sac ky long HPLC diéu ché.

Sdc ky 16p mong (TLC): dung dé khao sat thanh phan duoc thuc hién trén ban
moéng trang san DC-Alufolien 60 F254 (0,25 mm; Merck) va RP-18 F254S (0,25
mm; Merck). Phat hién chit biang dén tir ngoai ¢ hai budc séng 254nm va 365nm
hoic dung thude thir 1a dung dich vanilin - H2SO4 10% trong ethanol.

Sdc ky 16p mong diéu ché (PTLC): thuc hién trén ban mong chira san silica
gel 60G F254, kich co 20 x 20 cm (0,25 mm; Merck). Dung mdi trién khai 1a hdn
hop mot s dung moi théng dung nhu n-hexane, chloroform, ethyl axetat, axeton,
methanol, nudc, acid fomic,... Phat hién chat bang dén tir ngoai ¢ hai budc song 254
nm va 365nm hodc dung thubc thir 13 dung dich vanillin HoSOs 10%, ho néng dé
phat hién vét cht, ghép lai ban mong nhu cii dé xac dinh vung chét, sau dé cao 16p

silica gel co chat, giai hdp phu va tinh ché lai bang cach két tinh trong dung moi
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thich hop.

Sdc ky ¢ét (CC): Sac ky cot thudng véi pha tinh 1a silica gel 60, ¢& hat 0,040
- 0,063 mm (230 - 400 mesh) ciia Merck, dung méi rira giai chii yéu 13 loai phan
tich, cong nghiép. Sic ky cot ray phan tir v6i pha tinh 1a sephadex LH-20. Séc ky
cOt pha dao str dung loai YMC RP-18 c6 c& hat 1a 30-50 um (Fujisilica Chemical
Ltd.); Diaion HP-20 (Misubishi Chem.Ind.Co., Ltd.). Cac vét chat duoc phat hién
bang dén tr ngoai & hai budc séng 254nm va 365nm va sir dung thude thir 1a HaSO4
10% trong ethanol hoac Dragendorfl.

Sdc ki long diéu ché HPLC: sit dung hé may Agilent 1290, vé6i diéu kién sic
ki: cot I’sphere (ODS H-80, 250 x 20 mm), toc d6 dong 3.0 ml/phut, detector UV-
Vis/DAD véi cac h¢ dung modi khac nhau.

2.2.3. Phwong phap xac dinh ciu triic héa hoc

Phuong phap chung dé xac dinh cdu triic hoa hoc cac hop chat 1a su két hop
xac dinh gitta cac thong sb vat 1y, cac dir liéu phé thu duoc két hop tai li¢u tham
khao. Cac thiét bi va phuwong phap str dung bao gom:

Phé khoi lwong (MS): Pho khdi (phun mu dién tir) ESI-MS duoc do trén may
Agilent 1200 TRAP. Ph6 khdi lwong phén giai cao HR-ESI-MS do trén may FT-ICR-
Mass spectrophotometer tai Vién Hoa hoc - Vién Han lam Khoa hoc va Cong nghé
Viét Nam.

Phé cng hwong tir hat nhdn (NMR): do trén may Bruckker avance 500 MHz
Chat chuin ndi 1a TMS (Tetramethyl Silan) tai Vién Hoa hoc - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

Céc k¥ thuat pho cong hudng tir hat nhan dugce st dung bao gom:

- Ph6 cong hudng tir hat nhan mot chiéu: 'H-NMR, '3C-NMR va DEPT

- Pho cong hudng tir hat nhan hai chiéu: HSQC, HMBC, COSY va NOESY.

- Dung méi duoc st dung bao gébm cac dung moéi DMSO-ds, CD;OD va
CDCls. Lya chon dung moi do phu thude vao ban chét cua tirg mau, theo nguyén
tic dung moi phai hoa tan hoan toan mau do.

Piém nong chdy (mp): do trén may Kofler micro-hotstage ctia Vién Hoa hoc

cac Hop chét thién nhién - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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Do quay cuc ([a]'p): do trén may JASCO DIP-1000 KUY cua Vién Hoa hoc
cac Hop chét thién nhién - Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

2.2.4. Phuwong phap chiét tich va phan tich thanh phin hoa hoc trong tinh diu
2.2.4.1. Phwong phdp chung cit 16i cudn hoi nwéc diing b cit tinh dau vi lwong

Lay 200g than 14 hodc hoa ctia mau nghién ctru di dugc cit nhé cho vao binh
cau c6 dung tich 2 lit. Nudc cat duoc thém vio sao cho tong lwong nude va nguyén
liu khong vuot qua 85% dung tich binh cau.

Sau khi cho nguyén liéu vao binh, lp binh cau véi bd chung cit tinh dau, van
chat cac nuat khoa, khdp ndi, mé nude lam lanh vao hé théng sinh han va tién hanh
chung cat. Khi hdn hop trong binh cau sbi diéu chinh giam téc do gia nhiét dé giir
ap suat on dinh sao cho hdn hop nudc ngung tu (gém tinh dau va nudc ngung tu)
chay ra déu va lién tuc. Chil y lugng nudc con lai trong binh chung cét, cho thém
nuéc cat néu thay can. Chung cét trong 3-4 gid cho dén khi hét tinh dau thi két thuc.
Luu luong nuéc 1am lanh dua vao thiét bi ngung tu dugc khong ché dé hon hop
nude ngung chdy ra cé nhiét do khong qua 40°C. Vi néu cao hon, luong tinh dau
bay hoi va hoa tan trong nudc ngung tu 16n 1am tiéu hao tinh dau.
2.2.4.2. Phurong phdp chumg cdt tinh déu bang 16i cuon hoi medc cb sw hé tro ciia vi séng

Mau duoc rira sach, cit thanh nhing manh véi kich thude phu hop. Lay 200
g mau (than 14 hodc hoa) sau khi di xtr 1y dugc can bang can dién tir. Chuyén toan
bd luong mau trén vao binh cau dung tich 2 lit. Sau d6 thém vao binh ciu mot
luong nude thich hop. Thoi gian tach chiét khoang 60 phut, cong sudt 10 vi song
450W. Lép bd chung cit, bat nude sinh han, cdm 10 vi song.

Chua y dam bao dong nudc trong sinh han ludn duoc cap lién tuc.

Qua trinh chung cat dugc dién ra cho dén khi lugng tinh dau trong nguyén
liéu khong ra thém duogc nita thi tién hanh chiét tinh dau thé ra nhd bo phan chiét.

Trong qué trinh chung cit, hdn hop tinh ddu va nuéc duoc ngung tu trong
6ng chia vach. Nuéc va tinh dau cé ti trong khac nhau nén s& phan 16p trong 6ng
(nu6e nang hon s& & phia dudi con tinh ddu nhe hon s& ndm trén).

Sau d6, cho tinh dau thé vao lo thiy tinh t6i mau va tién hanh lam khan bang
Na»SO4 khoang 1 gid r6i dung pipet hut tinh dau cho vao lo dung tinh dau, ddy nut

kin va bdo quan trong ti lanh & nhiét 4o 4°C trude khi dem phan tich.
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Hinh 2.3. H¢ thong chung cét tinh dau  Hinh 2.4. H¢ thong chung tinh dau
vi lwgng 6 sir hd tro ciia vi séng
2.2.4.3. Phwong phdp phin tich thanh phan héa hoc tinh dau

Phan tich thanh phan hoé hoc cac loai tinh dau duoc thyc hién trén thiét bi sac ky
khi GC Agilent Technologies HP7890A ndi ghép véi detector khdi phd (MS) Agilent
Technologies HP5975C va detector ion hod ngon Itra (FID). Thiét bi cua Vién Hoé hoc
cac Hop chét thién nhién, VAST.

Piéu kién sdc ky khi néi ghép detector khoi phé (GC-MSD): Cot mao quan HP5-
MS (60 m x 0,25 mm x 0,25 pm), khi mang: He. Inlet: 250°C, chia dong 100:1, inject
volume: 1pl, chuong trinh nhi¢t do (60°C — 240°C, tang 4°C / phut), nang luong ion hoa
70Ev, quét manh tir 35-450 m/z.

Piéu kién sdc ki khi néi ghép detector ion hod ngon lira (GC-FID): Cot mao quan
HP5-MS (60 m x 0,25 mm x 0,25 um), khi mang: He. Inlet: 250°C, chia dong 100:1,
inject volume: 1pul, chuong trinh nhi¢t d6 (60°C — 240°C, tang 4°C / phut), khi make up
Na, khi dot O va Ho.

Chi s6 khod thoi gian luu (Retention index — RI): Pugc st dung dé quy doi thoi
gian luu giit thanh hang s6 khong phu thudc vao cac diéu kién sic ky. Mau hdn hop
chudn C7-C30 duoc phan tich trong diéu kién sac ky khi ndi ghép khdi phd (GC-MSD),
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diéu kién phan tich giéng nhu mau tinh dau. Chi s6 RI ctia mot chat 14 thoi gian luu duoc
ndi suy tir cac ankan lién ké thyc hién trén phﬁn mém Massfinder 4.0.

Céch tién hanh phan tich: Tinh dau dugc pha lodng 3% trong MeOH, sau d6 bom
vao bd phén inlet, tai day tinh dau duoc hoa hoi va duoc dua vao cit sic ky. Qua trinh
hép phu va giai hip xay ra trén cot sic ky, cac chat dugc giai hp ra dya vao nhiét do bay
hoi, chét c6 nhiét do bay hoi thip giai hap ra trudc, chat c6 nhiét d6 bay hoi cao giai hip
ra sau. Khi cac chit ra khoi cot sic ky tiép tuc duge dwa dén detector khdi phd (MS) hodc
detector 1on hod ngon ltra (FID).

Nhdn dién thanh phan cdc chdt trong tinh dau: So sanh khéi phd ctia cac chat thu
duoc bang sic ky ndi ghép detector khdi phd (GC-MSD) véi thu vién phé HPCH1607,
WOI9NO8, NIST chemistry WebBook va két hop véi chi s6 khod thoi gian luu (Retention
index — RI).

Dinh lvong cac chat trong tinh dau: Dya vao dién tich pic cua cac chét thu duoc
bang sac ky khi ndi ghép detector ion hod ngon Itra (GC-FID). Ham lugng (%) ctia mot
chét trong tinh dau 1a phan tram dién tich pic cta chat d6 so véi tong dién tich cac chat
bay hoi.

2.2.5. Phuong phap danh gia hoat tinh sinh hoc
2.2.5.1. Phwong phdp ddinh gid hoat tinh gy déc té bao theo phwong phip MTT
+» Nguyén liéu

Dong té bao:

Hep-G2 (Hepatocellular carcinoma - TB ung thu gan)

A549 (Human lung adenocarcinoma epithelial cells - TB ung thu phoi)

PC-3 (Human Prostate Adenocarnoma — TB ung thu tuyén tién liét)

MGi trieong nudi cdy té bao: Té bao duge nudi cdy & 37°C, CO2 5% trong
moi truong phu hop: DMEM (Dulbecco’s Modified Eagle Medium), EMEM
(Eagle’s Minimum Essential Medium, Sigma-Aldrich, USA) hodc RPMI 1640
(ThermoFisher, Waltham, CHLB Dirc) c6 bd sung L-glutamine 2mM, khang sinh
(Penicillin + Streptomycin sulfate) va huyét thanh bé 5-10%

MTT(3-(4,5-dimethylthiazole-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4- sulfo-
phenyl)-2H-tetrazolium).
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<% Phwong phap tién hanh
St dung phuong phap so mau MTT (3-(4,5-dimethylthiazole-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) dé danh gia anh hudng
ctia cac chit 1én su sdng sot cia cac té bao ung thu bao gdm HepG2, PC3 va A549
néu trén. Dich té bao sau d6 dwgc nhé 1én phién vi lwong 96 giéng (1.5 x 105 té
bao/giéng), u véi cac mau thir ¢ dai ndng d6 tir 100—6,25ug/ml d6i véi miu cao
chiét hodc 50—1pg/ml (uM) d6i v6i chat tinh sach, mdi néng d6 lap lai 3 lan.
Ellipticine hodc Paclitaxel (Taxol) trong DMSO dugc dung lam chit chuan
duong tinh (+). San pham chuyén héa dang tinh thé formazan dugc hoa tan
trong dimethyl sulfoxide (DMSO, Sigma-Aldrich) va do mat d0 quang & A =
540/720 nm trén thiét b
Infinite F50 (Tecan, Médnnedorf, Thuy Sy).
Kha nang trc ché sy ting sinh té bao ung thu ¢ nong do nhét dinh cua chat
thir tinh theo % so voi ddi chtng duoc tinh theo cong thic.
2.2.5.2. Phwong phdp ddinh gid hoat tinh khéng vi sinh vit kiém dinh
Hoat tinh khang vi sinh vat kiém dinh duogc tién hanh dé danh gia hoat tinh
khang sinh cta cac mau chiét dugc thuc hién trén phién vi lugng 96 giéng (96-well
microtiter plate) theo phuong phdp hién dai cia McKane & Kandel (1996). Cac thir
nghi¢ém dugc thuc hién tai Vién Hoa hoc céac hop chét thién nhién, Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam.
% Cac chiing vi sinh vat kiém dinh
+Vikhuan Gr (-): Escherichia coli (ATCC 25922)
Pseudomonas aeruginosa (ATCC 25923)
+Vi khuan Gr (+): Bacillus subtillis (ATCC 11774)
Staphylococcus aureus subsp. aureus (ATCC 11632)
+Nam soi:  Aspergillus niger (439)
Fusarium oxysporum (M42)
+Nam men:  Candida albicans (ATCC 7754)
Saccharomyces cerevisiae (SH 20)
¢ Chirng dwong tinh:

+ Streptomycin cho vi khuan Gr (+)
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+ Tetracyclin cho vi khuan Gr (-)

+ Nystatin hodc Amphotericin B cho ndm soi va nim men.

Khang sinh pha trong DMSO 100% véi ndng do thich hop.

+ Chirng am tinh:

Vi sinh vét kiém dinh khéng tron khang sinh va cht thir.

+ MBbi truong duy tri va bao ton gidng: Saboraud Dextrose Broth (SDB-
Sigma) cho ndm men va ndm méc. Trypcase Soya Broth (TSB-Sigma) cho vi
khuan.

+ MBbi trudng thi nghiém: Eugon Broth (Difco, M¥) cho vi khuan, Mycophil
(Difco, M¥) cho nam.

% Tién hanh thi nghi¢m

+ Cac chung kiém dinh duoc hoat héa va pha loang theo tiéu chuan
McFarland 0,5 r6i tién hanh thi nghiém.

+ Cac phién thi nghiém trong ti 4m 37°C/24 gid cho vi khuan va 30°C/48 gid
dbi v6i ndm soi va nAm men.

% Tinh két qua

+ Nong dé ke ché toi thiéu (MIC-Minimum Inhibitory Concentration)
ciia mau:

Cac mau dugc pha lodng theo cac thang ndng d6 thap dan, dé tinh ndng do tc
ché t6i thiéu (MIC) 1a ndng d6 ma & d6 vi sinh vat bi trc ché gan nhu hoan toan.
2.2.5.3. Pdnh gid kha nang chéng oxy héa biang phwong phdp thu gom géc tw do
DPPH

Nguyén tac: 1,1-diphenyl-2-picrylhydrazyl (DPPH) la chét tao ra goc tu do
dugc dung dé sang loc tac dung chdng oxy hoa cua cac chit nghién cru. DPPH c6
mau tim dam, hép thu cuc dai & budc séng 517 nm. Khi cho céc chét thir nghié¢m
vao hén hop nay, néu chét c6 kha ning lam trung hoa hoidc bao vay cac gdc
ty do s& lam giam cuong d6 hap phu anh sang cua cac goc ty do DPPH.
Hoat tinh chéng oxy hoéa thé hién qua viéc lam giam mau cua DPPH, duogc
xac dinh bang cach do quang phd & budc séong A= 517 nm (mau cua dung
dich phan Gng s& chuyén dan tir tim sang vang nhat.

Thuc nghiém:
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- Chuan bi thudc thir va mau thi:

Dung dich DPPH: Pha dung dich DPPH 0,1 mM trong methanol bing cach
hoa tan 3,943 mg DPPH v61 methanol dinh mtc 1én 10 ml dugc DPPH néng do
1mM, sau d6 pha lodng 10 lan s& duoc dung dich DPPH 0,1 Mm. Pha xong ding
ngay va dung trong chai thuy tinh mau

Mau tha: Pha tinh dau bang methanol ¢ néng d6 100ppm, 200ppm,
500ppm, 1000ppm. Chon axit ascorbic lam ddi ching duong. Tién hanh quy

trinh thir nghiém:

. Dung dich thr | Dung dich MeOH | Dung dich DPPH
Mau thw
(ml) (ml) (ml)
Mau trang 0 4 0
Mau d6i chimg am 0 3,5 0,5
Mau thr 0,5 3 0,5

Hon hop sau khi pha dé trong t6i, & nhiét d6 phong 30 phut. Sau d6 dem do
quang ¢ budc séng 517 nm.

Hoat tinh chdng oxy hoa SC (%) dugc tinh theo cong thuc:

SC (%) = (OD. — ODy) / ODc¢ *100

Trong do:

SC (%): phan tram trc ché gbc tw do DPPH

OD.: Mat d¢ quang ctua dung dich DPPH va MeOH

OD:. Mt d6 quang cta dung dich DPPH va mau thu

Gi4 tri hoat dong SC% >50% vé6i ndng d6 200ppm dbi v6i mau tinh dau tinh
chét thi duoc coi 14 ¢6 biéu hién hoat tinh.

ICso:

- Pinh nghia: ICso 1a mot gid tri dung dé danh gia kha ning e ché manh
hozc yéu ctia mau khao sat. ICsp duoc dinh nghia 1a nong do (mg/ml) ctia mau c6
thé e ché 50% gbc tu do, té bao hodc enzyme. Mau c6 hoat tinh cang cao thi gia
tri ICso s& cang thap.

* Cach xac dinh ICso:
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Tir ndng d6 mau va SC (%) bang phan mém Excel, 1ap phuong trinh hdi quy

c6 dang y = ax + b thé hién mdi trong quan giira SC (%) (y) va ndng do (x)

Tur @6 suy ra gia tri ICso.

Gia trj ICso cang thap twong Gmg véi SC cang cao va nguoc lai.

2.2.6. Phwong phap phan tich thanh phin mit ong

2.2.6.1. Phdn tich mét s6 chi tiéu héa ly ddnh gid chit liwong mdt ong bac ha Ha Giang

(Tiéu chuén Dugc dién 1)

Cac chi tiéu dinh luwgng

Cac chi tiéu dinh tinh

Chi s6 acid (mili duong lugng/kg)

Tap chat

buong khu ty do (%)

Tinh b0t va dextrin

Ham lugng thity phan (%)

Saccarin

Ham luong tro sulfat(%)

Duong trdo nhan tao

Ham luong HMF (ppm)

Sulfat

Clohydrit

Vét ri sat

2.2.6.2. Phuong phdp phén tich phé Raman dé xdic dinh tinh chdt dic thix ciia mat
ong bac ha Ha Giang.

Céc két qua phan tich phd Raman di dugc thu ¢ nhiét do phong bang céach sir
dung Spectrometer Raman JASCO NRS-3300 voi mot bo cam bién CCD va anh
sang kich thich tai budc song 785 nm tir laser diode. Dé ghi lai cic phd trong
khoang tir 300—1500 cm™, thiét bi sir dung ng kinh Olympus UMPLFL 20X, khe
h6 0.1 x 6 mm, ludi phan tan 600 I/mm, va sé séng tdm tai 1150 cm™'. Mdi phd
duoc thu thip vé6i thoi gian chiéu sang 1a 100 gidy va tdi thiéu ba lan quét, dit
liéu sau d6 dugc phan tich bang phan mém OriginPro 2017. Quy trinh tién xur 1y
ap dung cho tat ca cac phd Raman, bao gém viéc chuan hoa dit liéu bang OriginPro

2017.
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2.3. THUC NGHIEM

2.3.1. Phan 13p cac hop chit tir phan hoa cia cAy bac ha da (Elsholtzia
winitiana Craib.)

2.3.1.1. Dich chiét tiv hoa ciia cdy bac ha dd (Elsholtzia winitiana Craib.)

Mau hoa cua cdy bac ha da duge lam sach, phoi khé c6 khéi luong 1,0 kg
chiét v6i sy hd tro boi song sidu am véi metanol (10L x 3 x 2h) ¢ 60°C, cat thu hoi
dung méi duéi 4p suit giam thu dugce cao mau niu (254g). Dich chiét metanol duoc
chiét 1an luot v6i hexan, etyl acetate, va butanol, thu dugc céc cao hexan (11g), etyl
axetat (161g), butanol (33g), va phan tan trong nudc (40g).

Viéc thu nhan cac dich chiét tir hoa cua cay bac ha da (Elsholtzia winitiana

Craib.) nhu trong so d6 2.1:

Maiu hoa cdy bac ha (1,0kg) Chi thich:
H: Hexane
E: Ethylacetate
Chiét MeOH (3 x 10L) W: Nude
Cin MeOH (254g)
Lop H B6 sung 1L W, chiét H (3 x 3L)

Cin n-hexane Chiét E (3 x 21)

EWH (11g)

Cin ethyl acetate Cén nuwoc
EWC (161g) EWW (40g)
So' d6 2.1. So' d6 thu nhén dich chiét tir phan hoa ciia ciy bac ha da (Elsholtzia
winitiana Craib.)

2.3.1.2. Phén ldp cdc hop chit tiv hoa ciia cdy bac ha dd (Elsholtzia winitiana
Craib.)

Can chiét ethyl acetat ciia cdy bac ha da (Elsholtzia winitiana Craib.)

Cao ethyl acetat dugc tién hanh sac ky cot silica gel (8x80 cm) véi dung moi
rira giai cloroform:metanol (CHCl3:MeOH) (50:1, 30:1, 10:1, 5:1) thu dugc 10 phan
doan chinh. Phan doan 2 duoc sic ky cot trén silica gel (3x80 cm) v6i hé dung moi
rira giai CHCl3:MeOH (20:1) thu dwogc chat 4 va 6. Phan doan 3 (2,9¢g) duoc phan
tach bang sic ki cot silicagel (5x80cm) voi hé dung moi rira giai CHCl;:MeOH
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(15:1) va sau d6 1am sach bang Sephadex LH-20 thu duoc chat 9, 10.
Qua trinh phan lap chi tiét duogc trinh bay trong so d6 2.2

EWC
161g) |50:1 - 1:1

H/E30:1 l H/E30:1 H/E20:1 H/E20:1 H/E1:1 l
\ 4 v
EWC2 EWC2 EWC3 EWC3 EEC10
0,9¢ 1,2g 2,9g 2,9¢ 0,7g
H/E 5:1 l H/E 5:1 H/E 5:1 l

| EWC2.3 |
v \ 4
M4 M6 M9 M10
19,0mg 8,5mg 15,7mg 11,2mg

So @6 2.2. So' dd phan l4p cin ethyl acetate ciia phian hoa ciy bac ha da

(Elsholtzia winitiana Craib.)
< Hop chit 2 (Apigenin)
Chét bot mau vang; ESI-MS m/z: 271 [M+H]"; '"H-NMR (500 MHz, DMSO-

ds) & (ppm): 6,78 (1H, s, H-3), 6,20 (1H, d, J = 2,0 Hz, H-6), 6,49 (1H, d, J = 2,00
Hz, H-8), 7,93 (2H, d, J = 8,0 Hz, H-2’, H-6"), 6,93 (2H, d, ] = 8,0 Hz, H-3’, H-5"),
12,96 (1H, s, 5-OH), 10,83 (1H, s, 7-OH), 10,35 (1H, s, 4’-OH); 3*C-NMR (125
MHz, DMSO-ds) & (ppm): 102,8 (C-3), 181,7 (C-4), 161,4 (C-5), 98,8 (C-6), 163,7
(C-7), 93,9(C-8), 157,3(C-9), 103,7(C-10), 121,2(C-1°), 128,4(C-2",6"), 115,9(C-
3°,5%), 161,1(C-4").

< Hop chit 4 (Quercetin): Chit rin mau vang, d.n.c. 314-315°C; ESI-MS
m/z 303 [M+H]*, 'H-NMR (DMSO0-d6, 500 MHz) & (ppm): 12.48 (1H, s, OH-5),
10.76 (1H, s, OH-7), 9.56 (1H, s, OH-3), 9.33 (1H, s, OH-3"), 9.33 (1H, s, OH-4"),
7.66 (1H, d, J = 2.0 Hz, H-2"), 7.53 (1H, dd, J =2.0, 8.0 Hz, H-6"), 6.87 (1H, d, J =
8.5 Hz, H-5"), 6.17 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-8). 13C-
NMR (DMSO-d6, 125 MHz) & (ppm): 176.0 (C-4), 164.1 (C-7), 160.9 (C-5), 156.3
(C-9), 147.9 (C-2), 147.0 (C-4"), 145.2 (C-3"), 135.9 (C-3), 122.1 (C-1"), 120.2 (C-
6", 115.8 (C-5"), 115.2 (C-2"), 103.2 (C-10), 98.4 (C-6), 93.5 (C-8).
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% Hop chit 6 (Rutin): Chat rdn mau vang, d.n.c. 190°C; ESI-MS m/z 611 [M
+H]*; '"H-NMR (DMSO-d6, 500 MHz) ¢ (ppm): 7.59 (1H, dd, J = 9.0, 2.1 Hz, H-
6’), 7.54 (1H, d, J = 2.1 Hz, H-2"), 6.85 (1H, d, J = 9.0 Hz, H-5"), 6.40 (1H, d, J =
2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.32 (1H, d, J = 7.2 Hz, H-1""), 4.39
(1H, d, J= 1.6 Hz, H-1""") 3.83-3.35 (10H, m, H-2"’-6ab’’ va 2°’’-5*""), 0.99 (3H,
d, J = 6.2). BC-NMR (DMSO-d6, 125 MHz) & (ppm): 178.2 (C-4), 164.3 (C-7),
161.5 (C-5), 157.1 (C-9), 156.7(C-2), 148.7 (C-4’), 145.6 (C-3°), 134.1 (C-3), 121.9
(C-1°), 122.0 (C-6"), 116.5(C-5"), 116.1(C-2), 104.2 (C-10), 101.4 (C-1"), 101.0
(C-1"""), 98.9 (C-6), 93.9 (C-8), 76.7 (C-3°), 76.7 (C-5""), 74.9 (C-2""), 72.7 (C-
4),71.4 (C-4>), 71.2 (C-3"""), 70.8 (C-2°""), 68.5 (C-5""), 67.3 (C-6""), 18.0 (C-
6").

< Hop chat 9 ((+)-catechin): Chat rin mau tring, ESI-MS (m/z): 291
[M+H]", 'TH-NMR (CD30D, 500 MHz) &: 6.79 (1 H, d, J=2.0 Hz, H-2"), 6.72 (1 H,
d, /=8.4 Hz, H-5"), 6.67 (1 H, dd, J=8.4, 2.0 Hz, H-6"), 5.89 (1 H, d, J/=2.4 Hz, H-8),
5.82 (1 H, d, J=2.4 Hz, H-6), 4.53 (1 H, d, J=7.2 Hz, H-2), 3.94 (1 H, ddd, J=8.0,
7.2,5.6 Hz, H-3), 2.80 (1 H, dd, J=16.4, 5.6 Hz, H-4a), 2.46 (1H, ddd, J=16.4, 8.0,
2.0 Hz, H-4b). BC-NMR (CD30D, 125 MHz) & (ppm): 157.6 (C-7), 157.1 (C-5),
156.7 (C-8a), 145.7 (C-4’), 145.6 (C-3°), 132.3 (C-1"), 120.1 (C-6""), 115.7 (C-
5%), 115.3 (C-27), 100.7 (C-4a), 96.2 (C-6), 95.5 (C-8), 82.8 (C-2), 68.4 (C-3),
28.8 (C-4).

< Hop chat 10 (Hesperidin): Chat rin mau trang ; '"H- NMR (DMSO-d6, 500
MHz) 6 (ppm): 12.01 (1H, s, 5-OH), 9.12 (1H, s, 3’-OH), 6.91 (3H, m, H-2',5',6"),
6.14 (1H, d, J=2.1 Hz, H-8), 6.12 (1H, d, J/=2.1 Hz, H-6), 5.50 (1H, dd, J=12.1, 3.3
Hz, H-2), 4.97 (1H, d, J=7.3 Hz, H-1"), 4.53 (1H, s, H-1""), 3.77 (3H, s, 4'-OCH3),
3.25 (1H, m, H-3b), 2.78 (1H, dd, J=17.1, 3.3 Hz, H-3a), 1.08 (3H, d, J=6.2 Hz, H-
6""); 3C-NMR (DMSO-d6, 125 MHz) & (ppm): 197.3 (C-4), 165.4 (C-7), 163.4 (C-
5), 162.8 (C-9), 148.2 (C-4"), 146.7 (C-3"), 131.4 (C-1"),118.2 (C-6"), 114.5 (C-2"),
112.3 (C-5"), 103.6 (C-10), 100.9 (C-1""), 99.65 (C-1"), 96.62 (C-6), 95.79 (C-8),
78.12 (C-2), 75.74 (C-3"),75.30 (C-5"), 72.98 (C-2"), 71.83 (C-4""), 70.25 (C-4"),
69.95 (C-2""), 69.32 (C-3""), 68.11 (C-5""), 65.69 (C-6"), 55.91 (OCH3), 42.02 (C-
3), 18.11 (C-6"").

< Hop chit 12 (Betulinic acid): Chit bot mau tring, d.n.c: 280-2820C;
IR[ImaxKBrcm-1: 3410 (OH), 3055, 2361, 1756; EI-MS: m/z 456 [M]+; 1H-NMR
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(500 MHz, CDCI13) [ (ppm): 4,75 (1H, d, J = 2,0 Hz, H -29a); 4,62 (1H, d, J = 2,0
Hz, H-29b); 3,22 (1H, m, H-3); 1,97 (3H, s, H-30); 1,26 (3H, s, H-23); 1,09 (3H, s,
H-27); 1,06 (3H, s, H-25); 1,01 (3H, s, H-26); 0,83 (3H, s, H-24). 13C-NMR (125
MHz, CDCI3) [J (ppm): 180,3 (C-28); 150,3 (C-20); 109,7 (C-29); 78,8 (C-3); 56,3
(C-17); 55,3 (C-5); 50,5 (C-9); 49.3 (C-19); 46,7 (C-18); 42,4 (C-14); 40,7 (C-8);
38,7 (C-1); 38,4 (C-4); 38,4(C-13); 37,2 (C-10); 37,0 (C-22); 34,2 (C-7); 32,1 (C-
16); 30,5 (C-15); 29,7 (C-21); 27,9 (C-23); 27,4 (C-2); 25,5 (C-12); 20,8 (C-11);
19,4 (C-30); 18,3 (C-6); 16,1 (C-26); 16,0 (C-25); 15,3 (C-24); 14,7 (C-27).

2.3.2. Phin 1ap cac hop chit tir phan trén mat dat cay bac ha da (Elsholtzia
winitiana Craib.)

2.3.2.1. Dich chiét tir phan trén mat dit cdy bac ha da (Elsholtzia winitiana
Craib.)

Phan trén miat dat cay bac ha da (Elsholtzia winitiana Craib.) (9,0 kg) duoc
tién hanh ngam chiét siéu 4m véi methanol (3x20L), sau d6 tién hanh c6 quay chan
khong thu duge 950g cao chiét. Cao chiét dugc phan bo trong nudc, sau d6 chiét 1an
luot voi cac dung moi hexane, ethyl acetate, butanol thu dugc cac cao tuong ung
hexane (EWH, 20g), ethyl acetate (EWE, 345g) va dich chiét nudc (EWW, 126g).
Viéc thu nhan cac dich chiét tir phﬁn trén mat dat cady bac ha da (Elsholtzia
winitiana Craib.) duoc tom tét trong so d6 2.3.

H: Hexane

) E: Ethylacetate
Chiét MeOH (3 x 20L) | W: Nudc

MAu phén trén mit dat (9,0 kg)

Cin MeOH (950g)

B6 sung 1L W, chiét H (3 x 3L)

Lép H Chiét E (3 x 2L)

Can n-hexane

EWH (20g)
Can Ethyl acetate Can nuéc

EWE (345g) EWW (126g)

So d0 2.3. So' @6 thu nhin dich chiét phan trén mit dat cAy bac ha da

(Elsholtzia winitiana Craib.)
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2.3.2.2. Phén ldp cdc hop chit tiv phin trén mat dit cdy bac ha dd (Elsholtzia
winitiana Craib.)

Can chiét ethyl acetate

Cao EWE (345g) tién hanh sdc ky cot voi hé dung moéi rira giai hexan/ethyl
acetate (gradient ndng do tir 100/1 — 0/1, v/v) thu dugc bay phan doan (EWEL-7).
Phan doan EWE! (13g) tiép tuc trién khai sic ky cot voi hé dung moi hexan/ethyl
acetate (25:1, 15:1; 10:1, v:v) thu dugc 6 phan doan nhé (EWE1.1-EWEI.6). Phan
doan EWEL.1 duoc phan tach trén cot nhoi silica gel pha thudng véi hé dung moi
hexan/ethyl acetate (1/1) thu dugc 3 phan doan (EW1.1.1-EW1.1.3). EW1.1.2 duoc
phan tach trén c6t RP-18 véi hé dung moi acetone/nude thu duge hop chét 19 -
MI19 (12mg).

Phan doan EWE2 (43g) tiép tuc trién khai sic ky cot voi hé dung moi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu dugc 6 phan doan nhoé (EWE2.1-
EWE2.6). Hop chit 13 — M2 (35mg) thu dugc tir phan doan EWE2.1 (0.3g) bang
sic ky cot RP-18 hé dung moi methanol/water (9:1, v:v). Phan doan EWE2.2 (2g)
trién khai sic ky cot v6i hé dung méi hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu
dugc 3 phan doan nhé (EWE 2.2.1-EWE2.2.3). Phian doan EWE 2.2.1 tién hanh sic
ky Sephadex LH-20 véi hé dung moi methanol/water (1/1, v/v) thu duoc hop chat
18 — M18 (10 mg). Phan doan EWE2.2.2 (0.2g) tién hanh sic ky Sephadex LH-20
v6i hé dung moi methanol/water (1/1, v/v) thu dugc hop chit 16 — M16 (22mg).

Phan doan EWES (29g) tiép tuc trién khai sic ky cot voi hé dung moi
cloroform/methanol (20:1,10:1, v:v) thu dugc 5 phan doan nhé (EWE 5.1-5.5).
Phan doan EWES5.2 (1.2g) tiép tuc tién hanh stic ky cot RP-18 v6i hé dung moi rira
giai methanol/water (3/1, v/v) thu duoc hop chit 14 — M14 (7mg). Phan doan
EWES.3 (3.2g) tiép tuc tién hanh sic ky cot RP-18 voi hé dung moi rira giai
methanol/water (3/1, v/v) thu dugc hop chat 17 — M17 (700 mg). Phéan doan
EWES.5 tiép tuc sic ky cot silicagel v6i hé dung méi cloroform/methanol (7:1, v:v)
thu dugc hop chat 15 — M15 (15mg). Phan doan EWES.5 tiép tuc sdc ky cot
silicagel v6i hé dung mdi cloroform/methanol (7:1, v :v ) thu duoc hop chét 20 —
M20 (25 mg).

Qua trinh phan 14p chi tiét dugc trinh bay trong so d6 2.4
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% Hop chét Lupeol (EWE15)

Phin doan EWC1 (13g) tiép tuc trién khai sic ky cot voi hé dung méi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu dugc 6 phan doan nho (EWC 1.1-
EWC1.6). Phian doan EWCI1.1 dugc phéan tach trén cot nhdi silica gel pha thudng
vl hé dung moi hexan/ethyl acetate (1/1) thu dugc 3 phan doan (EWI1.1.1-
EW1.1.3). EW1.1.2 dugc phan tach trén cot RP-18 v&1 hé dung mdi acetone/nude
thu dugc hop chat 19 (12mg).

Tinh thé mau tring, d.n.c 215-216°C; MS m/z [M+H-18]": 409. '"H-NMR
(500 MHz, CDCI3) 6 (ppm): 4,69 (1H, d, J=2, H-29); 4,56 (1H, s, H-29); 3,19 (1H,
dd, J=5,0, 11 Hz, H-3); 2,38 (1H, m, H-18); 1,92 (1H, m, H-21); 1,9 (1H, m, H-15);
1,89 (1H, m, H-2); 1,68 (1H, m, H-1); 1,68 (3H, s, H-30); 1,66 (1H, m, H-13); 1,61
(1H, m, H-2); 1,61 (1H, m, H-15); 1,51 (2H, m, H-6); 1,51 (2H, m, H-7); 1,51 (1H,
m, H-16); 1,40 (1H, m, H-16); 1,40 (1H, m, H-22); 1,36 (1H, s, H-19); 1,33 (1H, m,
H-21); 1,30 (1H, m, H-11); 1,26 (1H, s, H-9); 1,21 (1H, m, H-22); 1,21 (1H, m, H-
11); 1,07 (1H, m, H-12); 1,03 (3H, s, H-26), 0,97 (3H, s, H-23), 0,95 (3H, s, H-27),
0,90 (1H, m, H-1), 0,83 (3H, s, H-25); 0,79 (3H, s, H-28); 0,76 (3H, s, H-24); 0,68
(1H, d, J=9,5 Hz, H-5). 3C-NMR (125 MHz, CDCl3) & (ppm): 151 (C-20); 109,3
(C-29); 79,0 (C-3); 55,4 (C-5); 50,5 (C-9); 48,4 (C-19); 48,0 (C-18); 43,0 (C-17);
42,9 (C-14); 40,9 (C-8); 40,0 (C-22); 38,9 (C-4); 38,8 (C-1); 38,1 (C-13); 37,2 (C-
10); 35,6 (C-16); 34,3 (C-7); 29,9 (C-21); 28,0 (C-23); 27,5 (C-2); 27,5 (C-15); 25,2
(C-12); 21,0 (C-11); 19,3 (C-30); 18,4 (C-6); 18,0 (C-28); 16,1 (C-25); 16,0 (C-26);
15,4 (C-24); 14,6 (C-27).
< Hop chit oroxylin A (EWW6)

Phan doan EWC2 (43g) tiép tuc trién khai sic ky cot véi hé dung moi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu dugc 6 phan doan nhé (EWC 2.1-
EWC2.6). Hop chat 13 (35mg) thu dugc tir phan doan EWC2.1 (0.3g) bang sic ky
cot RP18 hé dung moi methanol/water (9:1, v:v).

Chét rin mau vang, d.n.c: 195-196°C. Phé ESI-MS m/z: 285 [M+H]". Phd
"H-NMR 500 MHz (DMSO-ds) (8 ppm): 13,48 (1H, s, 5-OH); 8,76 (1H, s, 7-OH);
8,09 (2H, dd, J =1,0; 8,0 Hz, H-2’, H-6); 7,61 (3H, m, H-3°, H-4’, H-5"); 6,97 (1H,
s, H-8); 6,94 (1H, s, H-3) va 3,93 (3H, 5, OCH3). Phé *C-NMR (125 MHz, DMSO-
ds) (0 ppm): 182,3 (C-4), 163,1 (C-7), 154,6 (C-5), 149,8 (C-9), 146,1 (C-2), 132,0
(C-3), 130,8 (C-1°), 130,1 (C-4’), 129,1 (C-3°, 5’), 126,3 (C-3°,6’), 105,3 (C-10),
104,7 (C-6), 91,3 (C-8), 56,3 (C-11).
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% Hop chat Uvavol (EWE48)

Phian doan EWC2 (43g) tiép tuc trién khai sic ky cot v6i hé dung méi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu duoc 6 phan doan nho (EWC2.1-
EWC2.6). Phan doan EWC2.2 (2g) trién khai sic ky cot véi hé dung moi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu dugc 3 phan doan nho (EWC 2.2.1-
EWC2.2.3). Phian doan EWC 2.2.1 tién hanh sic ky Sephadex LH-20 v6i hé dung
moi methanol/water (1/1, v/v) thu dugc hop chit 18 (10 mg).

Chét bot mau trang, d.n.c: 230-233°C; ESI-MS: m/z 725 442 (M+.10); 'H-
NMR (500 MHz, CD30D) 6 (ppm): 5,14 (1H, ¢, J=3,0 Hz, H - 12); 3,54 (1H, d, J
= 11,0 Hz, H-28a); 3,23 (1H, dd, J = 11,0, 5,0 Hz, H-3); 3,19 (1H, d, J = 11,0 Hz,
H-28b); 1,10 (3H, s, H-27); 0,99 (3H, s, H-24); 0,98 (3H, s, H-26); 0,94 (3H, s, H-
25); 0,93 (3H, d, J = 5,2 Hz, H-30); 0,80 (3H, d, J = 5,5 Hz, H-29), 0,79 (3H, s, H-
23). BC-NMR (125 MHz, CDCI3) & (ppm): 138,7 (C-13), 125,1 (C-12), 79,0 (C-3),
69,7 (C-28); 55,3 (C-5); 54,0 (C-18); 47,7 (C-9); 42,1 (C-14); 40,0 (C-8); 39,5 (C-
20); 39,4 (C-19); 38,8 (C-1); 38,0 (C-4); 36,9 (C-10); 36,9 (C-17); 32,8 (C-7); 30,8
(C-21); 30,6 (C-15); 30,5 (C-22); 28,1 (C-23); 27,3 (C-2); 23,4 (C-11); 23,3 C-27);
22,6 (C-16); 21,3 (C-30); 18,3 (C-6); 17,3 (C-29); 16,8 (C-26); 15,7 (C-25); 15,6
(C-24).
< Hop chit tricin (EWE27)

Phian doan EWC2 (43g) tiép tuc trién khai sic ky cot voi hé dung moi
hexan/ethyl acetate (25:1, 15:1; 10:1, v:v) thu dugc 6 phan doan nho (EWC 2.1-
EWC2.6). Phan doan EWC2.2 (0.2g) tién hanh sic ky Sephadex LH-20 v6i hé dung
moi methanol/water (1/1, v/v) thu dugc hop chat 16. Chat bot mau vang nhat, d.n.c.
296-298°C; '"H-NMR (DMSO-ds, 500 MHz) (8§ ppm): 13,00 (1H, s, 5-OH), 10,80
(1H, s, 4’-OH), 9,31 (1H, s, 7-OH), 7,32 (2H, s, H-2’ va H-6), 6,97 (1H, s, H-3),
6,55 (1H, d, J = 2,0 Hz, H-8), 6,20 (1H, d, J = 2,0 Hz, H-6), 3,88 (6H, s, 3’-OCH3
va 5°-OCHj3);3C-NMR (DMSO-ds, 125 MHz) (8 ppm): 181,8 (C-4), 164,1 (C-
7),163,6 (C-2), 161,4 (C-9), 157,3 (C-5), 148,2 (C-3' va C-5"), 139,9 (C-4"), 120,4
(C-1"), 104,4 (C-2' va -6"), 103,7 (C-10), 103,6 (C-3), 98,8 (C-6), 94,2 (C-8), 56,4
(2C, 3°-OCHj; va 5°-OCHas).

% Hop chit negletein (EWE3)

Phian doan EWC5 (29g) tiép tuc trién khai sic ky cot v6i hé dung méi
cloroform/methanol (20:1,10:1, v:v) thu dugc 5 phan doan nho (EWC 5.1-5.5).
Phan doan EWC5.2 (1.2g) tiép tuc tién hanh sirc ky cot RP-18 voi hé dung méi ria
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giai methanol/water (3/1, v/v) thu dugc hep chét 14 (7mg). Chit rin mau vang,
d.n.c 235-237°C. ESI-MS m/z: 285 [M+H]’, 'H-NMR (500 MHz, DMSO-ds) (8
ppm): 12,49 (s, OH-5), 8,76 (s, OH-6), 8,09 (dd, J=8,0, 1,6Hz, H-2’ va H-6"), 6,99
(s, H-3), 6,97 (s, H-8), 7,62 (m, H-3", H-4" va H-5") va 3,93 (3H, s, OCH3-7). *C-
NMR (125 MHz, DMSO-ds) (8 ppm): 182,3 (C-4), 163,1 (C-2), 154,6 (C-7), 149,8
(C-9), 146,1 (C-5), 131,9 (C-4’), 130,8 (C-6), 130,1(C-1"), 129,1 (C-3°,5’), 126,3
(C-2°,6"), 105,3 (C-10), 104,6 (C-3), 91,3 (C-8), 56,3 (C-11).

< Hop chat Acid ursolic (EWB3.2)

Phan doan EWC5 (29g) tiép tuc trién khai sic ky cot v6i hé dung moi
cloroform/methanol (20:1,10:1, v:v) thu dugc 5 phan doan nhé (EWC 5.1-5.5).
Phan doan EWC5.3 (3.2g) tiép tuc tién hanh sic ky cot RP-18 v4i hé dung moi rira
giai methanol/water (3/1, v/v) thu dugc hop chat 17 (700 mg).

Chat bot mau trang; d.n.c. 285-288 °C; EI-MS m/z 456 [M]"; Pho 'H-NMR
(CDCl3 & CD3sOD) (6 ppm): 3,21 (1H, dd, J=5,5, 10,5 Hz, H-3); 5,24 (1H, br s, H-
12); 2,20 (1H, d, J=11 Hz, H-18); 1,09 (3H, s, H-23); 0,78 (3H, s, H-24); 0,98 (3H,
s, H-25); 0,85 (3H, s, H-26); 0,93 (2x3H, s, H-27, H-30); 0,81 (3H, s, H-29); Pho
BC-NMR (CDCl; & CDs;OD) (8 ppm): 180,7 (C-28); 138,1 (C-13); 125,5 (C-12);
78,9 (C-3); 55,2 (C-5); 52,7 (C-18); 47,7 (C-17); 47,5 (C-9); 42,0 (C-14); 39,4 (C-
8); 39,0 (C-19); 38,8 (C-20); 38,7 (C-4); 38,6 (C-1); 36,7 (C-22); 36,9 (C-10); 33,0
(C-7); 30,6 (C-21); 28,0 (C-23); 27,9 (C-15); 26,9 (C-2); 24,1 (C-16); 23,5 (C-27);
23,2 (C-11); 21,1 (C-30); 18,3 (C-6); 16,9 (C-26); 16,8 (C-29); 15,5 (C-24); 15,4
(C-25)
< Hop chat apigenin (EWE4)

Phan doan EWC5 (29g) tiép tuc trién khai sic ky cot v6i hé dung méi
cloroform/methanol (20:1,10:1, v:v) thu dugc 5 phan doan nhé (EWC 5.1-5.5).Phan
doan EWCS5.5 tiép tuc sic ky cot silicagel voi h¢ dung mdi cloroform/methanol
(7:1, viv) thu dugc hop chét 15 (15mg). Chat bot mau vang; ESI-MS m/z: 271
[M+H]"; 'TH-NMR (500 MHz, DMSO-ds) & (ppm): 6,78 (1H, s, H-3), 6,20 (1H, d, J
= 2,0 Hz, H-6), 6,49 (1H, d, J = 2,00 Hz, H-8), 7,93 (2H, d, J = 8,0 Hz, H-2’, H-6"),
6,93 (2H, d, J = 8,0 Hz, H-3’, H-5"), 12,96 (1H, s, 5-OH), 10,83 (1H, s, 7-OH),
10,35 (1H, s, 4’-OH); '3C-NMR (125 MHz, DMSO-ds) & (ppm): 102,8 (C-3), 181,7
(C-4), 161,4 (C-5), 98,8 (C-6), 163,7 (C-7), 93,9(C-8), 157,3(C-9), 103,7(C-10),
121,2(C-1°), 128,4(C-2",6"), 115,9(C-3,5), 161,1(C-4").

< Hop chit acid betulinic (EWES87)
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Phian doan EWC5 (29g) tiép tuc trién khai sic ky cot voi hé dung moi
cloroform/methanol (20:1,10:1, v:v) thu dugc 5 phan doan nho (EWC 5.1-5.5).
Phan doan EWC5.5 tiép tuc sic ky cot silicagel v6i hé dung moi
cloroform/methanol (7:1, v :v ) thu dugc hop chét 20 (25 mg).

Chat bot mau tring, d.n.c: 280-282°C; IRvma P'em™: 3410 (OH), 3055,
2361, 1756; EI-MS: m/z 456 [M]*; "H-NMR (500 MHz, CDCls) & (ppm): 4,75 (1H,
d, J=2,0 Hz, H -29a); 4,62 (1H, d, J = 2,0 Hz, H-29b); 3,22 (1H, m, H-3); 1,97
(3H, s, H-30); 1,26 (3H, s, H-23); 1,09 (3H, s, H-27); 1,06 (3H, s, H-25); 1,01 (3H,
s, H-26); 0,83 (3H, s, H-24). 3C-NMR (125 MHz, CDCl3) § (ppm): 180,3 (C-28);
150,3 (C-20); 109,7 (C-29); 78,8 (C-3); 56,3 (C-17); 55,3 (C-5); 50,5 (C-9); 49.3
(C-19); 46,7 (C-18); 42,4 (C-14); 40,7 (C-8); 38,7 (C-1); 38,4 (C-4); 38,4(C-13);
37,2 (C-10); 37,0 (C-22); 34,2 (C-7); 32,1 (C-16); 30,5 (C-15); 29,7 (C-21); 27,9
(C-23); 27,4 (C-2); 25,5 (C-12); 20,8 (C-11); 19,4 (C-30); 18,3 (C-6); 16,1 (C-26);
16,0 (C-25); 15,3 (C-24); 14,7 (C-27).

EWE H: Hexane
(345g) E: Ethylacetate

W: Nudc
H/E 100:1 — 1:1
lH/E 50:1 | H/E40:1 | H/E 30:1 H/E 40:1 H/E 30:1
\ 4 \4 A\ 4 \4
EWEL EWE2 EWES EWE2 EWES
135 3,2¢ 1,1g 43g 29¢g
H/E 25:1 H/E 40:1 | H/E 10:1 H/E 20:1
\ 4
[ EWELI I EWE2.2 ] [ EWES.S ] l H/E 25:1 l HE 10:1
RP-18 (A/W) Két tinh Két tinh l EWE2.1 ][ EWE2.2 ] [ EWES.2 ][ EWES3 ]
\ 4 y -
A RP-18
(M19) M16) || (v15), VR (M/W)
12me 22mg (M20) v A4 \ 4

15m y
- [ (M13) ] [ (M18) ] [ (M14) J [ (M17)
35mg 10mg 7mg 700mg

So d0 2.4. So' @d phin 14p cao ethyl acetate phin trén mét dat cAy bac ha da

(Elsholtzia winitiana Craib.)



64

2.3.3. Nghién ciru thanh phan, ham hrong va hoat tinh sinh hoc ciia tinh dau
loai Elsholtzia winitiana Craib.
2.3.3.1. Nghién civu thanh phéan va ham lwong ciia tinh dau

Tién hanh dinh luong va nhan dang cac ciu tir trong tinh dau theo phuong
phap trinh bay 2.2.4. Két qua duoc thé hién trong muc 4.1.
2.3.3.2. Phan lap tinh ddu bang phwong phdp sic ky cot

Nhim thu nhan cdu tir nhiéu nhét trong tinh dau loai Elsholtzia winitiana
Craib. 1a Rosefuran epoxide, chung toi tién hanh sic ky cot mau tinh dau than-14
dugc chung cat bang phuong phap thudng quy.

Pua 1,1¢g tinh dau (than-14) 1én cot Silica gel pha thudng c6 ¢& hat 13 0,040 -
0,063 mm (240-430 mesh), hé dung moi hexan-ethyl acetate : 9-1 (v/v) thu nhan
duoc mot chat sach dang 16ng, hop chat duoc ky hiéu 1a TDI. Céu tric cia TD1
duogc lam sang to6 boi hang sé vat 1y va pho 1D, 2D.
2.3.3.3. Thir hoat tinh sinh hoc ciia tinh diu

Mau tinh dau thu dugc thir nghiém hoat tinh chéng oxy hoa, hoat tinh khang
VSVKD, gay doc t& bao trén 5 dong té bao MCF7, HepG2, Hela, HGC-27, A549
theo mo ta trong muc 2.2.5.

2.3.4. Nghién ciru quang phd Raman dé xac dinh tinh chat dic thu ciia mat ong
bac ha Ha Giang

TAt ca cac mau mat ong bac ha dugc thu thap tai Ha Giang vao cac thoi diém
khac nhau trong nam 2022 dé dam bao su da dang va phan anh day du vé diéu kién
moi trudng va thoi tiét trong qua trinh nghién ciru, cling nhu dam bao tinh da dang
va do biéu dién day du trong tip miu nghién ciru khi thyc hién cac phan tich phd
Raman theo phuong phép mo6 ta & muc 2.2.6.2.

Mau mat ong dugc pha lodng bang nudc véi ty 16 50% bang cach hoa tan 1 g
mat ong trong 1 mL nudc cat hai 1an. Cac mau di duoc khudy déu bang may khudy
Vortex trong 1 phat dé dam bao tinh dong nhit cua dung dich, va sau d6 dugc do
ph6 Raman ngay lap tirc. Cac thi nghiém duoc thyc hién it nhit ba lan, & cac
khoang thoi gian khéac nhau, trén cac dung dich chuin bi méi ciia mat ong, ¢ it nhét

ba diém cho mdi mau, nham dam bao do chinh xac cia phuong phap.
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CHUONG 3. KET QUA VA THAO LUAN

Mau dugc thu hai vao thang 11 nim 2019 tai Pong Vin - Ha Giang. Mau dugc
giam dinh bai TS Nguyén Qudc Binh - Vién Sinh thai va Tai nguyén sinh vat - Vién
Han lam Khoa hoc va Cong nghé Viét Nam. Mau thuc vat dugc xac dinh tén khoa

hoc cua loai 1a Elsholtzia winitiana Craib.

Mau sau thu hai duoc loai bo tap chat va chia lam hai phan, mot phan dugc
chung cit tinh dau va phan con lai dugc phoi kho trong bong ram dung dé diéu ché

cac phan can chiét.

3.1. Két qua thu nhén tinh diu, phan tich thanh phin ho4 hoc va danh gia hoat tinh

sinh hoc tinh dau cia loai Elsholtzia winitiana Craib.

Mau cay tuoi dugc phan tach riéng phan hoa va phan than-canh-14 (goi tat 1a
phan than-14). V&i 200g mau phan hoa hodc 200g mau phan than - 14 duoc thu nhan
tinh diu bang phuong phap chung cat 16i cudn hoi nudc bang bo cat Clevenger voi
binh cau thuy tinh 2 lit (day 1a phuong phap chung cat tinh dau co ban - truyén
thdng, ky hiéu cho phuong phap 1a ppTT).

Ciing v6i mdi luong mau nhu trén - v6i muc tiéu danh gia hiéu qua va chat
luong cta qué trinh thu nhén tinh dau loai Elsholtzia winitiana Craib. - thir nghiém
ap dung phuong phap chung cit c6 kém sy hd trg cua vi song (sau dy goi tat 1a
phuong phap vi séng, ky hiéu phuong phéap 1a ppVS). Chi tiét vé cac phuong phap
nay dugc mo ta tai Chuong 3, myc 3.1. Hi¢u suét thu nhan tinh diu caa mdi 1an

dugc tinh bang phan trim khéi luong tinh dau trén khdi lugng mau tuoi.
3.1.1. Két qua thu nhén tinh dau va mét s chi s6 hoa Iy ciia cac tinh diu

Ca 4 mau tinh dau thu duoc bang hai phuong phap déu nhe hon nuéc, c6 mau
vang nhat va c¢6 mui thom dic trung cua loai (gan gidng mui cua tinh dau hoa
hong). Tinh dau thu duogc tir phan hoa c6 mau nhat hon tinh dau thu dugc tir
phéan than 14. Hiéu suat tinh dau va céc chi s6 hoa 1y, gdm ti trong (d?%), chi sb
khuc xa (n?°p), va goc quay cuc riéng (02°p) clia cac mau tinh dau duoc trinh

bay trén Bang 3.1.
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Biang 3.1. Hi¢u suat thu nhin tinh diu va mdt s6 chi s6 héa Iy ciia tinh diu thu

nhan tir mau hoa va mau than-la caa loai Elsholtzia winitiana Craib. bang

ppTT va ppVS
. Tinh dau Hoa Tinh dau Than-l4
STT Keét qua thue nghiém

ppTT ppVS ppTT ppVS
1 | Hiéu suét tinh dau (%, kU/kl) | 1.150 | 0910 | 0.770 0.610

2 Ti trong (d%) 0.882 0.879 0.875 0.877

3 Chi sb khuc xa (n®p) 1.450 1.451 1.480 1.455

4 Goc quay cuc riéng (a2p) 85°45" | 85°42" | 85°48 85°44

Tir Bang 3.1 cho thay chiét xuit tinh diu bang phuong phap chung cat 16i cuén
hoi nuéc cho hiéu suét thu nhan tinh dau cao hon chiét xuét tinh dau bang hoi nuéc
c6 hd tro vi song. Cu thé 1a dbi v6i mau hoa, ppTT cho hiéu xuét 1a 1.15% con
ppVS 12 0.91%; con ddi vi mau than-1a, ppTT cho hiéu xuat 14 0.77% va 0.61% Su
giam vé hiéu sudt c6 thé 1a dudi tac dung cia vi song (800 W), nudc trong té bao
mau bi ndng 1én, 4p suit bén trong gia ting nhanh chéng 1am cho cac tuyén tinh dau
bi v& ra va tinh dau dwoc giai phong ra ngoai rat nhanh va o at gy thit thoat vé

hiéu suat.

Cac mau tinh dau dugc lam khan bang Na>SOs va phan tich thanh phan, ham

luong cac cau tir bang phuong phap sic ky khi két hop pho khdi (GC-MS).

CAu trac cta cac chit duge nhan biét nho so sanh phé khdi lugng EI-MS va chi
s6 thoi gian luu (RI) cua ching véi cac thu vién phd hién c6. Ham luong cua céac
chét trong tinh dau dugc xac dinh bang phuong phap sic ky khi c6 detector ion hoa
ngon ltra (phuong phap GC-FID).

3.1.2. Két qua nhén biét cac thanh phan hoa hoc trong cac miu tinh diu

Két qua phan tich tinh diu tir mau hoa va miu than-14 duoc thu nhan bang
phuong phap chung cét 16i nuéc (ppTT) va phuong phép chung cat c6 kém sy hd
trg ctia vi song (ppVS) duoc ghi nhan ¢ Bang 3.2 va Bang 3.3 (Sic ky d6 co trong
phu luc két qua phan tich 04 mau tinh dau). Bang 3.2 cho biét thanh phan céu tir cua
mdi miu tinh dau, chi sb thoi gian luu (RI), cong thirc phan tir (CTPT), khéi lugng
phan tir (KLPT) va cac peak dic trung trén ph6 khoi lugng EI-MS ciia chung.
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Bang 3.2. Céc cau tir dwgc tim thiy trong tinh diu hoa va tinh diu than-l4 ciia

loai kinh gi6i day E. winitiana Craib. thu dwgc bing ppTT va bing ppVS

TT Tén ciu tir RI CTPT | KLPT Pho khdi lwgng
1 | Benzaldehyde 967 C7HeO 106
2 | Sabinene 979 CioHis 136
3 | f-Pinene 985 CioHis 136
4 | Limonene 1034 CioHis 136
5 | 1,8-Cineole 1038 | CioH130 154
6 | Acetophenone 1074 | CsHsO 120
CioHisO | 150 | 150 (100%, M™), 135 (80),
- Rosefuran 1100 ( 91 (3 O)) (80)
8 | Linalool 1103 | CioHisO | 154
Unknown 1 (95, 166, CioHi402 | 166 (166 (10%, M"), 95 (100), 82
9 |RI1161) 1161 (10)
Unknown 2 (95, 166, CioHi402 | 166 (166 (20%, M"), 95 (100), 71
10 |RI1175) 1175 (25)
T
. Rosefuran epoxide . CioH1402 | 166 | 166 (15%, i\;[oz),)l 51(5), 95
12 | a-Terpineol 1200 | CioHis0 | 154
13 | 8,9-Dehydrothymol 1206 | CioH120 | 148
Unknown 3 (96, 168, CioHi1602| 168 | 168 (10%, M+), 96 (100),
14 |RI1213) 1214 81 (30)
Unknown 4 (95, 166, CioH1402 | 166 |166 (2%, M+), 95 (100), 81
15 |RI1222) 1222 (15)
16 | Piperitone 1265 | CioHi6O | 152
DehydroEisholtzia CioH2O2 | 164 164 (60%, M+),136 (75),
17 | ketone 1310 121(100)
Unknown 5 (95, 184, CioHi1603 | 184 | 184 (10%, M+), 95 (100),
18 | RI1336) 1336 82 (30)
19 | a-Copaene 1389 CisHa4 204
20 | p-Bourbonene 1400 | CisHza 204
21 | (E)-p-Caryophyllene | 1437 Ci5Ho4 204
22 | (Z)-p-Caryophyllene | 1437 Ci5Ho4 204
23 | a-Humulene 1471 CisHaa 204
24 | y-Muurolene 1490 | CisHoa 204
25 | Germacrene D 1498 CisHo4 204
26 | p-Selinene 1504 | CisHoa 204
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TT Tén ciu tir RI CTPT | KLPT Pho khdi lwgng
27 | Bicyclogermacrene 1513 | CisHaa 204
28 | y-Cadinene 1530 CisHa4 204
29 | o-Cadinene 1536 CisHa4 204
30 | Scapanol 1594 | CisHasO | 222
31 | Caryophyllene oxide | 1605 | CisH24O | 220
Humulene epoxide CisH240O | 220
32 |11 1631
33 | a-Cadinol 1674 | CisHO | 222

Két qua phan tich di ghi nhan duoc 33 ciu tir, trong d6 da nhan biét dugc cu

tric cua 28 hop chat nho so sanh pho khdi lugng EI-MS va chi s6 thoi gian luu (RI)

cua ching (voi cac thu vién pho hién c6), nam hop chat con lai (unknown 1 dén

unknown 5) chua nhan biét dugc bang phuong phép so sanh phd thu vién va chi s6

RI

trén may. Cong thirc cau tao cia cac hop chat néu trén dugc trinh bay ¢ Hinh 3.1

dudi day.

2 6 Q Bt %Y

999 9 4588
G0 £ P

*(9, 10, 14, 15, va 18 la cdu triic dw dodn cho cdc chat Unknown 1-5).

Hinh 3.1. Cong thirc ciu tao ciia cic hop chat dwgc nhin biét c6 trong tinh

diu ciia hoa va than-la caa loai kinh giéi day E. winitiana Craib.
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Trong sb cac hop chit di dugc nhéan biét, cac hop chit thudc nhém furanoid
monoterpene la Rosefuran (7), Rosefuran epoxide (11) va DehydroElsholtzia ketone
(17) 1a cac thanh phan chinh va dic trung cho cic miu tinh dau nay; trong d6
Rosefuran epoxide (11) 1a chat c6 ham luong cao nhat trong moi mau tinh dau
(44,86% — 69,56%).

So sanh pho khéi lugng cua cac hop chat chua biét (unknown 1 - unknown 5)
v6i phd cia cac furanoid monoterpene tim thiy trong cac mau tinh dau, nhat 13 so
v6i pho ctia Rosefuran epoxide (11), nhan thdy chung c6 sy twong dong khé o rét &
cac peak dic trung (peak phén tir va peak co s6) cling nhu & so dd phan manh. Trén
co sO d6 di tién hanh phan tich pho khéi luong cua chiing va dua ra cac cau trac dy
doan cta unknown 1 — unknown 5 dua trén cac tai liéu tham khao vé phé khdi
luong EI-MS cua céac hop cht c6 chira nhan furan [93, 94, 95, 96, 97, 98, 99] cling
nhu cac qui tac phan manh cta pho khéi lugng EI-MS [95]; vi vay, dé xuat mot so
d6 phan manh cho Rosefuran epoxide (11) nhu ¢ Hinh 3.2

Rosefuran epoxide (11, R1 1181): C,oH1,0,, KLPT 166

ccC alpha (C5-CS) — co (28) — H (2)
msz 166 (M") ——————  » mSZ95 —  » mfz67 ————— p mSz6ES

— CHy (15) —co (28) — CzH. (28) — Hz (2]
mySz 166 (M) _— > mSz151 ———————— > M7 107 ————————— > ST ————— = Mz TT

— CHsCO (43) — CoH, (28)
Mz 166 (M) —_— Mz 123 —————————— M7 95

— Hz (2)
msz43 ———————» mz4al

Hinh 3.2. So' @6 phian manh ciia Rosefuran epoxide.
(Vi tri ciia carbon theo cdch dinh sé cho khung monoterpene acyclic)

Céc peak dic trung trén phd khdi lugng ciia Rosefuran epoxide 1a cac peak &
m/z 166 (Peak phan tur, khd manh), & m/z 95 (peak co sé) va & m/z 151 (M-CH3). Co
ché phan manh dic trung ciia Rosefuran epoxide 1a sy chia cat alpha gitta C5 va C6
tao ra manh m/z 95, su chia cat alpha gitra C4 va C5 tao ra manh m/z 82. Cac co ché
phan manh dic trung khac 13 su mat di cac gbc CHs (15) va C=0 (28).
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Pho khéi lwong cta chat unknown 1 gan nhu tring lip véi phd khéi lugng cua
Rosefuran epoxide. Cau trac du doan va so do phan manh cta chit unknown 1
dugc trinh bay trén Hinh 3.3, trong d6 cdu trac ctia unknown 1 chi khac cau trac
cua Rosefuran epoxide ¢ vi tri cia nhom epoxide (gitra C7 va C9 thay vi gitrta C6 va
C7). Ciing nhu Rosefuran epoxide, phd khéi lwong ctia unknown 1 dic trung boi

cac peak & m/z 166, m/z 95 va m/z §2.

/

o

CC alpha (C5-C6) —co (28)
m/z 166 (M*) ——————» mfz95 —» m/767

n — CH;, (15)
+
—
M-CO my/z 166 {M*) m/z 151
. | M—CH,

ST I LJ|!| I ‘ | Il

—co (28)
m/z 166 (M*) ————» m/z 138

Unknown 1 (Rl 1161): CoH1,0,, KLPT 166

Hinh 3.3. So' @6 phian manh ciia hop chit unknown 1

Pho khdi lugng ciia chat unknown 2 (Hinh 3.4) c6 peak phan tir ciing & m/z
166, twong ing vé1 cong thire phan tor Ci10H1402. Peak co s¢ & m/z 95 va cac peak &
m/z 71, va m/z 43 1a san pham cta su chia cat alpha giita C5 - C6 va giita C6 - C7,

€01y su c6 mat cia mot nhom C=0 & vi tri C6.

Unknown 2 (Rl 1175): C4oH140,, KLPT 166

/ \+
(o]
m/z 95
o
@]
404
CC alpha (C5-C6) —CO (28)
m/z 166 (M*) —————p» m/z95 ———» m/z65
M CC alpha (C5-C6) —H:(2)
128 mfz 166 (M*) ———————» m/z71
CC alpha (CB-C7)
. m/z 166 (M*) ——» m/z 43
by |\| I

Hinh 3.4. So' @6 phian manh ciia hop chit unknown 2
Khac véi Rosefuran epoxide, phd khdi lugng cta chit unknown 3 (Hinh 3.5)

c6 peak phan tir & m/z 168, tuong tng voi cong thue phan tir C10H1602. Peak M-



71

H>0 6 m/z 150 ching minh sy ¢6 mat cua mdt nhém chirc OH. Manh & m/z 96 hinh

thanh do chuyén vi McLafferty goi y su c6 mit ciia mot nguyén tir hydro & vi tri

C7. Cung véi d6, cac manh & m/z 95 va m/z 73 hinh thanh do chia cét alpha & vi tri

gitra C5 va C6 goi y su c6 mat cua nhom OH ¢ vi tri C6.

1004

&t

8

55

L

73

&
i l||. A

wknown (98, 168, RI1213)

I—H,0-CHs
M-H,0

135 150
il

M*

168

OH

a0

20 180

200

Unknown 3 (RI 1213): CyoH;50,, KLPT 168

mfz 168 (M myz 168 (M

— CH, (15)

—H,0 (18
&. mfz150 ——» m/z 135

myz 168 (M*)

CC alpha (C5-C6)
mfz 168 (M) —————» m/z95 m/z73
—Co(28)

—H,0 [18)
mfz95 ——» m/z67

mfz 73 m/z 55

CV McLafferty

m/z 168 (M) ——————» m/z96

CC alpha (C4-C5)
_

myz 168 (M) m/z 81

Hinh 3.5. So' @6 phan manh ciia hop chat unknown 3

Phd khéi luong ctia unknown 4 c6 hinh dang rat twong dong véi phd cia

unknown 3. Chung khéc biét ¢ su chuyén dich ctia mét sd peak dic trung xuéng hai

don vi khoi luong, goi ¥ sy c6 mat cia thém mdt néi dbi trong cau truc cua

unknown 3. Phan tich so d6 phan manh cta phd khéi din t6i dé& xuét ciu trac cho
unknown 4 & Hinh 3.6.
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2+
B

an|

8
iy
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Unknown 4 (Rl 1222): C;oH,40,, KLPT 166

—_—
(o]
m/z 95
+/
myz 166 (M7) 0]
z 81
- H,0 (18) ~CH; (15)
mfz 166 (M*) 2 » MZldE ——» mfz133
CC alpha {C5-C6)
m/z 166 (M*) —————————» m/z95,m/z71
— H,0 (18)
mfz7l —————» m/z53
CC alpha (C4-C5)
m/z166 (M) — .  m/z8l

Hinh 3.6. So' @6 phin manh ciia hop chit unknown 4

Peak phén tir cia chit unknown 5 xuit hién & m/z 184, twong ng véi cong

thire phan tir 1a Ci1oH1603. Duya trén so dd phian manh, dé& xuit cu trac cho chat
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unknown 5 nhu biéu dién trén Hinh 3.7 v&i hai nhém OH & vi tri C6 va C7. Sau khi
mat mot phan tir H,O tir nhém OH & vi tri C7 kém theo chuyén vi enol-ketone, peak
phan tir tao thanh manh m/z 166 c6 ciu tric tring v&i ion phan tir cua chit
unknown 2. Manh m/z 166 nay cho cac peak dic trung nhu trén phd cta chat

unknown 2.

my/z 184 (M™)
m/z 166
m/z 184 (M*)

m/z 184 (M*)

CC alpha (C6-C7)
_——

— H.0 (18)

— CHs (15)
m/z 166 ———————» myz 151

m/z 95, m/z 71, m/z 43
CC alpha (€5-C6)
- =

m/z 95

m/z 126, m/z 59

CcC alpha (Ce-C7)
_—»

Unknown 5 (Rl 1334): C,oH,605, KLPT 184

Hinh 3.7. So' @6 phan manh ciia hop chat unknown 5

Nhu vay, cac chat chua biét unknown 1 dén unknown 5 déu duoc dy doan 1a
cac furanoid monoterpene véi khung co ban cia Rosefuran epoxide (2-alkyl-3-
methyl-furan). Cac chit unknown 1 dén unknown 4 1a céc hop chét ty nhién, dugc
tao thanh nho qua trinh sinh tong hop cta ban than cay bac ha da E. winitiana.
Riéng chit unknown 5 chi co6 mit trong cac tinh dau thu dugc bang phuong phap
chung cat ¢ su trg giup cia vi song, diéu d6 goi y c6 mot sy chuyén hoa thir cap da
xay ra trong qué trinh chung cat ¢6 hd tro vi song.

= oPP = - CHO ) )
N o — - Lo}
| oH o
Citral A Unknown 3

L ‘A ‘ R
HO —_— o  —— o A
| = & OH

Citral B Rosefuran epoxide

Geranyl
diphosphate

Unknown 2

Rosefuran

)
* Wi song
/EJ ! o Jlr'(:] X
r (o]

Dehydroelsholtzia
ketone

Unknowin 4

l Vi sdng

oo
(o]
oreH

Unknown 5

Unknown 1

Hinh 3.8. Gia thiét vé su hinh thanh va méi twong quan ciia cc furanoid

monoterpene tim thay trong tinh diu ciia cAy bac ha da (E. winitiana Craib.)
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Dua trén cac du doan tir cac tai liéu tham khao [100, 101, 102, 103] vé qua
trinh sinh tong hop ciia cac hop chat furanoid monoterpene, gia thiét so do vé su
hinh thanh va méi twong quan cua cac furanoid monoterpene trong tinh dau ciia ciy
bac ha da Elsholtzia winitiana Craib. nhu so dd & Hinh 3.8

3.1.3. Két qua phén tich thanh phan hoa hoc cac miu tinh dau

Thanh phan va ham luong twong ddi (tinh theo % FID) ctia cac ciu tir trong
tinh dau hoa va tinh dau than-1a Elsholtzia winitiana Craib. thu bang phuong phap
truyén thong (ppTT) va vi song hd trg (ppVS) duoc trinh bay tai Bang 3.3. O ca hai
bd phan, monoterpenes chira oxy la nhom chiém wu thé, trong d6 furanoid
monoterpenes déong goép phan 16n dién tich dinh. Hai cdu tir troi 1a Rosefuran
epoxide va Rosefuran.

Bang 3.3. Két qua phan tich GC-MS vé ham lrong cac céu tir ¢é trong tinh

diu ciia hoa va than-la cia loai E. winitiana Craib. thu dwgc bang ppTT va

bang ppVS

T Tén chu tir Tinh diu Hoa | ™ dé;; Than-
! ppTT | ppVS | ppTT | ppVS
1. | Benzaldehyde 0.97 - 2.10 -

2. | Sabinene 0.11 - 0.16 -

3. | f-Pinene 0.20 - 0.24 -

4. | Limonene 0.70 - 0.52 -

5. | Cineole 1,8 0.36 - 0.24 -

6. | Acetophenone 0.36 - 0.40 -

7. | Rosefuran 12.47 4.28 1.77 1.22
8. | Linalool 0.39 0.20 0.40 0.28
9. unknown 1 (95, 166, RI 1161) | 1.10 - - -
10. unknown 2 (95, 166, RI 1175) | 3.50 243 1.75 1.71
11. | Rosefuran epoxide 63.17 | 56.13 | 69.56 | 44.86
12. | o-Terpineol <a-> 0.15 0.16 0.22 0.14
13. | 8,9-dehydrothymol 0.17 - - -
14. unknown 3 (96, 168, RI 1213) | 4.61 5.28 4.60 4.29
15. Unknown 4 (95, 184, RI 1222) | 2.06 1.19 - -
16. | Piperitone 0.18 0.23 0.17 0.18
17. | DehydroElsholtzia ketone 0.26 - 0.21 0.24
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T Tén chu tir Tinh diu Hoa | " dé;; Than-
! ppTT | ppVS | ppTT | ppVS
18. Unknown 5 (95, 184, RI 1336) - 18.06 - 26.65
19. | a-Copaene - - 0.17 0.37
20. | p-Bourbonene - - 0.12 0.16
21. | p-Caryophyllene <E-> 6.74 - 11.12 -
22. | Caryophyllene <Z> - 6.99 - 10.80
23. | a-Humulene 0.80 0.85 1.29 1.34
24. | y-Muurolene - - - 0.31
25. | Germacrene D 1.19 1.49 1.74 2.56
26. | f-Selinene - - - 0.19
27. | Bicyclogermacrene 0.19 0.19 0.28 0.69
28. | y-Cadinene - - - 0.16
29. | 0-Cadinene - - 0.10 0.47
30. | Scapanol - - - 0.20
31. | Caryophyllene oxide 0.31 0.59 1.43 1.21
32. | Humulene Epoxide 11 - - 0.13 -
33. | a-Cadinol - - - 0.15
Téng sé 99.99 | 98.07 | 98.72 | 98.60
Téng hop theo nhom ciu ti
Monoterpene hydrocarbon 1.01 - 0.92 -
Monoterpene chira oxi | 88.42 | 87.96 | 7892 | 79.57
Furanoid monoterpene | 87.17 | 87.37 | 77.89 | 7897
Sesquiterpene hydrocarbon 8.92 952 | 1482 | 17.05
Sesquiterpene chira oxi 0.31 0.59 1.56 1.56
Hop chdt c6 nhéin benzene don gidn 1.33 - 2.5 -

Céc ciu tir trong tinh dau chiém t6i 99.99%, 98.07%, 98.72% va 98.60%

tong soO cac peak xuat hién trén sdac ky do, so li¢u trén tuong tng vdi céc tinh dau

ctia mau phan hoa chung cat 16i cudn hoi nuée, tinh dau ctia mau phan hoa chung

cat ho tro bang vi séng, tinh dau ctia mau phan than-14 chung cat 16i cudn hoi nudc

va tinh dau ctia mau phan than-14 chung cat hd trg bang vi séng.

Céc két qua thu dugc cho thay, nhém chat chi yéu cua ca tinh dau hoa va

tinh dau than-1a cta loai E. winitiana thu dugc & Ha Giang 13 nhom cac hop chét
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monoterpene chira oxi chiém 88.42% (ppTT) va 78.92% (ppVS), trong d6 céc thanh
phan chinh 13 cic furanoid monoterpene (87.17% va 77.89%) goém Rosefuran
epoxide (11, 63.17% va 69.56%), Rosefuran (7, 12.47% va 1.77%),
DehydroElsholtzia ketone (17, 0.26% va 0.21%) va cac hop chit unknown 1 (9,
1.1% va 0%), unknown 2 (10, 3.5% va 1.75%), unknown 3 (14, 4.61% va 4.60%,
unknown 4 (15, 2.06% va 0%).

Dbi voi phuong phép chung cit truyén théng, so ham lugng gitra tinh dau
hoa va tinh dau than-la théy cd vugt troi veé téng ham lugng céac furanoid
monoterpene (87,17% va 77,89%), ham luong Rosefuran (12,47% va 1,77%);
nhung ham lugng Rosefuran epoxide & tinh dau hoa lai thdp hon & tinh dau than-14
(63,17% va 69,56%).

Trong mau khao sat trudc ddy vao nam 2015, da phan tich thanh phan cua tinh
dau phan hoa va tinh dau phan than-1a dugc thu tir loai Elsholtzia winitiana Craib.
moc & huyén Pong Vian (Ha Giang). Két qua thu duoc vé cau tir va ham luong cac
cau tir kha phu hop véi két qua trinh bay & phan trén, dic biét 1a vé ham lugng
Rosefuran va Rosefuran epoxide ciing nhur vé su khéac biét vé ham luong cia chung
giita tinh dau hoa va than-14 (Bang 3.4). Piéu nay goi ¥ vé su 6n dinh cta qua trinh
tich lity, hinh thanh tinh dau trong cac bd phan cua loai Elsholtzia winitiana Craib.
moc & huyén Pong Vin - Ha Giang.

Bang 3.4. Ham lwong Rosefuran va Rosefuran epoxide c6 trong mau tinh dau

hoa va tinh dau than-l4 thu hai nim 2015 va 2019
Mau Thu hai 2019 Thu hai 2015

Rosefuran | Rosefuran epoxide | Rosefuran | Rosefuran epoxide

Hoa 12.47 63.17 15.49 67.34

Than-la 1.77 69.56 3.50 76.31

* Két qua phan tich GC-MS ciia tinh dau mau thu hdi 2015 xem tai phu luc
Loai Elsholtzia winitiana Craib. c6 phan bd kha han hep, chil yéu dugc tim
thiy va sir dung trong dan gian & Thai Lan, Viét Nam va mot s6 tinh phia nam
Trung Qudc gidp gidi voi nude ta. Dén nay, mai c6 bon cong trinh nghién ctru sau
vé thanh phﬁn héa hoc cua tinh dau tur loai ndy va dugc thyc hién trén mau cay thu
hai tir cac viing mién khac nhau cta Viét Nam, diém dit biét 1a khong tim thay céac

cong bo khoa hoc tuong tu trén cdy nay ¢ cac quoc gia khac.

Nghién ctru dau tién (1997) vé thanh phan hoa hoc cua tinh dau ciy E.
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Winitiana boi Nguyén Thi Tam, Casanova va cong su véi tiéu dé bang tiéng Phap
“Elsholtzia sauvage (Elsholtzia winitiana Craib.) une plante a huile essentielle riche
en cinéole” (Elsholtzia winitiana Craib., mot cy tinh dau gidu cineole) [60]. Cac
thanh phan chinh dugc tim thdy gdm cineole (65.6%), S-pinene (5%), p-cymene
(4.7%), y-terpinene (3.9%), sabinene (2.5%), a-pinene (1.8%), myrcene (1.7%) va a
-terpinene (%).

Nam 2007, Lesueur, Nguyén Thi Tam va cOng sy cong bd két qua nghién
ctru vé tinh du cua 2 mau gém toan bo phﬁn trén mat dat cua loai E. winitiana,
mot mau thu hai vao thang 11-2002 tai Moc Chau (Son La) va mot mau thu hai vao
thang 8-2004 tai Sa Pa (Lao Cai) [61]. Co 3 chét thuoc nhom furanoid monoterpene
dugc tim thdy gém Rosefuran, Elsholtzia ketone va DehydroElsholtzia ketone.
Gidng két qua ma chung t6i thu dugc nhu néu & phan trén, ching 1a nhom chét ¢
ham luong 4p dao trong ca hai mau (téng cac furanoid monoterpene ciia mau Moc
Chau 13 91.4% va cua mau Sa Pa 13 79.9%). Diéu khac biét 1a mau & Moc Chau c6
thanh phan furanoid monoterpene chinh 14 Elsholtzia ketone (87.5%), con mau Sa
Pa c6 thanh phan furanoid monoterpene chinh la Rosefuran (56%). Rosefuran

khong duoc tim thy trong mau & Moc Chau.

Niam 2017, Hoang Dinh Hoa va Nguyén Vin Loi cong bd két qua nghién ctu
tinh dau thu dugc tir loai E. winitiana thu & huyén Bac Quang tinh Ha Giang [62].
Chung cat 100 g nguyén liéu twoi, da thu dwgce 0.9 ml tinh dau c6 ti trong ¢ 20°C 1a
0.875, chi sb khuc xa 1a 1.452 va goc quay cuc 1a 85°40”. Két qua phéan tich GC-MS
cho thdy nhém cac monoterpene hydrocarbon chiém 35.24%, nhém cac
sesquiterpene hydrocarbon chiém 8.84%, con lai 1a cac hop chat chira oxi chiém
53.75% luong tinh dau. Cac thanh phan chta oxi chinh cua tinh dau I3 citral
(11.25%), neryl acetate (7.02%), octanol (4.65%) va linalool (4.61%).

Céc dir liéu néu trén cho thay loai E. winitiana thu dugce & cac vi tri dia 1y
khac nhau ctia Viét Nam cho cac mau tinh dau véi dic trung vé thanh phan hoa hoc
kha 13 khac nhau, goi ¥ vé viéc co thé ton tai cac dang hoa hoc (chemotype) khac
nhau ctia cung mot loai. Co thé tam chia ching thanh 2 nhém, mdt nhom cé cac
thanh phan chinh 13 cac furanoid monoterpene va nhém con lai c6 cac thanh phan
chinh 1a cac monoterpene khong phai furanoid monoterpene. Noi trong mdi nhoém
cling con co thé phan biét ra cac quan thé cé su tich lily cao vé mot thanh phan cu
thé. Theo cach nay, loai E. winitiana chung t6i thu duoc ¢ huyén Pong Vin tinh Ha
Giang ciing nhu cac mau do Lesueur va cs. thu duoc & Moc Chau va Sa Pa sé thudc

vao nhom furanoid monoterpene, lan lugt véi sy tich liy cao ctia Rosefuran
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epoxide, Elsholtzia ketone va Rosefuran. Cac mau do Nguyén Thi TAm va cs. (chua
r& ngudn gdc) ciing nhur miu do Hoang Pinh Hoa va cs. (thu dugc ¢ Bac Quang) s&
thugc vao nhoém co cac thanh phan chinh 14 cac monoterpene khong phai furanoid

monoterpene voi su tich Iy cao cta cineole cling nhu cua citral.

Rosefuran va Rosefuran epoxide 1a nhitng cdu tr duoc tim thiy & cac loai
hoa hong. Rosefuran duoc biét dén 13 thanh phan tao nén huong thom dic trung cia
tinh dau hoa hong. N6 c6 ngudng mii & mic 200 ppb va chi chiém 0.16% trong
tinh dau hoa hong Bungari nhung c6 ¥ nghia quyét dinh cho chat luong cua san
pham cao cap ndy. Rosefuran con duoc xac dinh 1a pheromone sinh duc cai cta loai
bo ve. Rosefuran epoxide 1a din xuit chuyén hoa cta Rosefuran. Hién nay
Rosefuran epoxide con chua dugce nghién ctru nhiéu. Chinh vi vy, viéc phat hién
Rosefuran va dan xuét epoxide ctia nd véi ham lugng cao trong tinh dau than-1a va
hoa ctia loai E. winitiana moc hoang dai tai ving cao nguyén da Pong Vin tao ra
tiém nang trong viéc phat trién chon loc gidng tot cho phat trién nguén nguyén lidu

cho nganh huong li¢u.

Két qua trén Bang 3.1 cho thiy phuong phap chung cét 16i cudn hoi nuée co
vi song ho tro co thé gia nhiét nhanh, tiét kiém duoc thoi gian nhung hiéu sudt trich
ly kém hon so v&i phuong phap chung cat 16i cudén hoi nuéc thong thudng. Cu thé,
hiéu suit trich ly bang phuong phap vi song d6i voi mau tinh dau hoa 1a 0,91%,
mau tinh dau than-14 13 0.61%, déu thap hon hiéu suét trich ly bang phuong phap
truyén thong (d6i véi mau tinh dau hoa 1a 1.15%, méu tinh dau than 1a 13 0.77%).
Diéu nay c6 thé duoc 1y giai rang, dudi tac dung cua vi song, nudc trong té& bao
nong 1én, ap suit bén trong gia ting nhanh chéng 1am cho céc tuyén tinh dau bi v&
ra, két qua 1am ting nhanh qua trinh tinh dau dugc giai phong ra ngoai va khong kip
ngung ty, hodc da phan hiy cac hop chat d6 [104]. Tuy nhién c6 thé 1a hiéu qua cua
qua trinh 1am lanh khong dép mg dugc su bung nd cac chat boc hoi nay, dan dén
mot lugng tinh dau nhét dinh bi that thoat ra bén ngoai thiét bi. Sy vang mat cua cac
chat d& bay hoi (cac chat 1 — 6 trén Bang 3.2) trong thanh phan cua céc tinh dau vi
song 1a goi v cho gia thiét nay.

Céc két qua trén Bang 3.2 con cho thdy, trong trudng hop thu nhén tinh dau
cua loai E. winitiana, viéc ap dung vi séng dé thiic day qua trinh chung cat khong
nhimng 1am cho hiéu suét thu hoi tinh dau giam di ma con giy ra nhiing bién ddi 1d
rét vé thanh phﬁn hoéa hoc cua tinh dau, dic biét voi sy xuét hién cua hop chit
unknown 5 (18) von khong dugc tim thay trong thanh phan cua tinh dau thu duoc
bang phuong phap chung cat thong thuong. C6 sy anh hudng 16 rang tdi ham lugng
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cac cdu tir trong tinh ddu boi phuong phap chiét xuit. Cu thé dbi v6i mau hoa,
phuong phap vi séng da 1am giam ham luong ctia Rosefuran tir 12.47% xudng con
4.28% va lam giam ham luong cua Rosefuran epoxide tir 63.17% xudng con
56.13%; thay vao d6, trong thanh phan tinh dau lai xuét hién hop chit unknown 5
v6i ham luong 18.06%. Doi véi mau than-14, phuong phap vi song da lam giam
ham luwong ctiia Rosefuran tir 1.77% xudng con 1.22% va lam giam ham luong cia
Rosefuran epoxide tir 69.56% xudng con 44.86%; thay vao d6, trong thanh phan
tinh dau lai xuat hién hop chit unknown 5 voi ham lugng 26.65%. Trong ca hai
truong hop, sy gidam ham lugng cua Rosefuran va Rosefuran epoxide tuong
duong véi su ting ham luong cua chit unknown 5 dua téi goi ¥ cho gia thiét
rﬁng duéi diéu kién vi song va va nhiét do cao thi Rosefuran va dac biét 1a
Rosefuran epoxide da cong hop voi nuéc dé chuyén hoa thanh chat unknown 5
(Xem so d6 trén Hinh 3.12).

Sy xuat hién cua (Z)-f-Caryophyllene thay vi (E)-S-Caryophyllene trong
cac mau vi song ciing goi y cho phan ung déng phan hoa cua (E)- f-
Caryophyllene dudi diéu kién vi song va nhiét d6. Tuy nhién gia thiét nay con
can dugc kiém chirng thém.

Nhitng nghién civu trén cho thdy moi phwong phdp thu nhén tinh dau cho ta
két qua khd khdc biét biét thii vi.
3.1.4. Két qua phan lap tinh diu bang phwong phap sic ky cot

Nham thu nhan cdu tir nhiéu nhat trong tinh dau loai E. winitiana 1a hop chat
Rosefuran epoxide bang phuong phap don gian nhat, tién hanh sic ky co6t mau tinh
dau than-1a dugc chung cat bang phuong phap thudng quy. M6 ta qué trinh phan
1ap tai Chuong 3, myc 3.3.2. Cau tric cia TD1 dugc lam sang té boi hang s6 vat 1y
va pho 1D-, 2D-NMR.

< Hop chit 1 (Rosefuran epoxide, TD1)
Dang l6ng khong mau, [a] 25—3.8° (CDCls, ¢ 0,021)

Phd 1H-NMR (CDCI3, 500 MHz) cho thay hai proton olefinic tai 8H 7.25
(1H,d,J=1.5Hz) vadH 6.18 (1H, d, J = 1.5 Hz), dic trung cho vong furan.

Ngoai ra, tin hi¢u tai 6H 2.96 (1H, d, J = 1.5 Hz), 2.91 (1H, d, J = 5.5 Hz), va
2.70 (1H, dd, J = 6.0 Hz) cho thay twong quan tir nhoém methylene lién két voi hé
vong.

Ba nhom methyl thé hién tai 8H 1.96 (3H, s), 1.38 (3H, s), va 1.32 (3H, s).

Ph6 13C-NMR (CDCI3, 125 MHz), DEPT va HSQC ghi nhan 10 tin hiéu
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carbon dic trung ciu tric terpenoid, bao gom:

- 0C 62.3 (C-3) va 58.6 (C-2): hai carbon cua vong oxirane (epoxide).

-0C 146.9, 115.3, 112.9, 140.6: cac carbon cua vong furan.

- 8C 26.4 (C-4): methylene lién két vong.

-0C 24.7, 18.8, 9.8: ba carbon methyl ¢ cac vi tri khac nhau.

Tuong quan HMBC tai 6H 1.23/6C 58.5, 6H 1.38/0C 58.5 ppm xéc dinh
nhoém dimethyloxirane thé tai C-2.

Tuong quan 6H 2.91, 2.71/6C 146.8 va 115.2 (furan), 5C 62.2 va 58.5
(epoxide) xac nhan két ndi qua nhom —CH2— gitra furan va epoxide.

Tin hiéu NOESY b0 sung hd trg 1am rd cau trac khong gian.

Bang 3.5. S0 liéu phd 1H, 13C-NMR ciia Rosefuran Epoxide

Vitri | 6C (ppm) |oC* (ppm) | 0H (ppm,J | 6H* (ppm,J Ghi chu
Hz) Hz)
2 58.6 58.49 - - Epoxide
3 62.3 62.18 2.96 (1H, m) |2.93 (1H, m) Epoxide
4 26.4 26.29 291 (d,5.5), |2.91 (m),2.66 |CH2
2.70 (dd, 4.0, | (m)
14.5)
2' 146.9 146.80 - - Furan C
3 115.3 115.21 - - Furan C
4' 112.9 112.80 6.18 (d, 1.5) |6.15(d, 1.4) Furan H
5! 140.6 140.57 7.25(d,1.5) |7.22(d, 1.4) Furan H
2- 24.7 24.60 1.32 (s) 1.32 (s) Me
CH3
2- 18.8 18.73 1.38 (s) 1.38 (s) Me
CH3
3'- 9.8 9.71 1.96 (s) 1.96 (s) Me (furan)
CH3

“Po trong CDCI3, b500MHz, <125 MHz, 300MHz, 75 MHz
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Tt cac dir liéu pho va so sanh véi tai lieu (Rosefuran epoxide, TLTK), cau truc

TDI1 dugc xac dinh la Rosefuran epoxide.

Rosefuran epoxide

3.1.5. Két qua danh gia hoat tinh sinh hoc ciia tinh diu

3.1.5.1. Két qua ddanh gid hoat tinh chéng oxy héa ciia cdc tinh diu

Pénh gia hoat tinh chdng oxy hoa (04 miu tinh dau) thong qua phan tng bao

vay gbc tu do DPPH duogc phan tich theo phwong phap mé ta ¢ muc 2.2.5.3. Hoat

tinh chdng oxy hoa duoc danh gia thong qua gia tri hip thu 4anh sang cua dich thi

nghiém so v&i dbi ching khi doc trén méy Elisa & budc séng 515nm. Két qua trinh

bay & bang 3.6
Bang 3.6. Két qua d4anh gia HTCO trén hé¢ DPPH ciia cic miu tinh dau

S reAl X NP ne (29 da? Kha nang trung hoa | SCso
Ky hi¢u mau cua mau thw gbc tr do (SC, %) |(ug/mL)
s /0
(ug/ml) ° i
Chtng (+)
T [axit ascorbic SmM] 44 90,21+ 0,25 11,3
Chtng (-)
[DPPH/EtOH+ - 0,0 £ 0,0 -
DMSO]
1 | TD Théan-la (ppTT) 200 20,77+ 0,6 -
2 | TD Than-la (ppVS) 200 5,56 £0,7 -
3 | TD Hoa (ppTT) 200 11,64 +0,5 -
4 | TD Hoa (ppVS) 200 9,60 + 0,8 -

Cac mau thir khong biéu hién hoat tinh chéng oxy hoéa trén h¢ DPPH vdi

noéng do thi nghiém 1a 200ug/ml. Tuy nhién két qua danh gia ciing cho thiy ring

tinh dau dugc chung cat bang ppTT c6 kha nang trung hoa goc tu do cao hon tinh

dau dugc chung cat bang ppVS (so cting nguyén liéu mau thu tinh dau).
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3.1.5.2. Két qua ddanh gid hoat tinh khdng vi sinh vt kiém dinh cia tinh dau

than-la

Danh gia hoat tinh khang vi sinh vat kiém dinh (02 mau tinh déu) duoc thuc
hién trén cac phién vi luong 96 giéng (96-well microtiter plate) theo phuong phap
cua Vander Bergher and Vlietlinck (1991), va Mc Kane L., and Kandel (1996)
[1LAE]. Tién hanh thi nghiém nhu mé ta & phan thuc nghiém Muc 3.3. Két qua duoc
trinh bay trén bang 3.7.

Bang 3.7. Két qua danh gia hoat tinh khang vi sinh vat kiém dinh cia tinh dau

than-la loai E. winitiana

Nong do trc ché toi thiéu (MIC: pg/ml)
Tinh | Vi khuin Gr(-) | Vikhuin Gr(+) NAm moc NAm men
dau F.oxy-
than-1a | 7 ;i P.aeru- | B.subti | S.aureu | A.nige s. orl S.cerevi | C.albica
' ginosa llis s r P . siae ns
ppTT >200 | >200 >200 >200 >200 200 >200 200
ppVS 50 >200 50 100 >200 | >200 100 >200
DOl 60 | 98 94 | 178 | 62 | 30 | 8.1 23
ching

Két qua thr nghiém cho thay tinh dau phan than-1a chung cit theo ppTT
khong thé hién hoat tinh khang vi sinh vat kiém dinh d6i vi 8 chung vi sinh vat thir
nghiém, con tinh dau phan than-14 thé hién khang 4 vi sinh vat kiém dinh voi mitc
yéu hodc rat yéu.

3.1.5.3. Két qua ddanh gid hoat tinh khdng té bao ciia tinh ddu than-ld

Tinh dau thu dugc bang phuong phap chung cat 16i cubén c6 hd tro vi song
dugc danh gia vé hoat tinh chdng ting sinh trén hai dong té bao ung thu (PC3 va
A549), ciing nhu hoat tinh chdng vi khuan trén tdm ching nidm, ndm men va vi
khuan. Sy @c ché vira phai dd duoc quan sat thiy doi voi ca hai dong té bao dugc
thir nghiém, vé6i gid tri ICso 1a 23,9 ng/mL (d6i v6i PC3) va 56,2 pg/ mL (dbi véi
A549) (gia tri twong tng dbi voi paclitaxel 3,5 va 3,7 ng/mL).

3.2. Két qua nghién ciru thanh phin héa hoc cac cin chiét ethyl acetate ciia
phan hoa

3.2.1. Xac dinh céu tric cic hop chit dwoc phan lap tir ciin chiét ethyl acetate
% Hop chit 2 (apigenin, EWE4)
Hop chat EWE4 dang chit bot mau vang nau. Piém néng chay: 347-348°C
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Phé khdi lwgng ESI-MS ghi nhan ion [M+H]+ tai m/z 271, phu hop vé6i cong
thirc phan tir C15H1005 va khéi luong phén tir 270 Da.

Ph6 1H-NMR (DMSO-d6, 600 MHz) cho thiy céc tin hiéu proton dic trung
nhu sau:

- 0H 6.78 (1H, s, H-3): proton trén khung chromone.

-0H 6.20 (1H, d, J =2.0 Hz, H-6), 6.49 (1H, d, J = 2.5 Hz, H-8): cdp proton
vong A cé tuong tac meta.

-0H 7.93 (2H, d, J =9.0 Hz, H-2', H-6"), 6.93 (2H, d, ] = 9.0 Hz, H-3’, H-5"):
kiéu thé d6i xtmg ortho trén vong B.

- 0H 12.96 (1H, s, 5-OH), 10.83 (1H, s, 7-OH), 10.34 (1H, s, 4-OH): nhém
hydroxyl phenolic.

Pho 13C-NMR (150 MHz, DMSO-d6) ghi nhan 15 tin hiéu carbon, bao gom:

-0C 164.1 (C-2), 102.8 (C-3), 181.7 (C-4), 157.3 (C-5), 98.8 (C-6), 163.7 (C-
7), 93.9 (C-8), 161.4 (C-9), 103.7 (C-10).

-0C 121.2 (C-1"), 128.4 (C-2', C-6'), 115.9 (C-3', C-5"), 161.1 (C-4").

Dir liéu phé HSQC, HMBC va DEPT xac nhan cac moi lién két proton—
carbon va cu triic vong flavone chuén.

Bang 3.8. S0 liéu pho ciia hop chit EWE4 (Apigenin)

Vi tri oC (ppm) | 6C* (ppm) | 6H (ppm,J | 0H* (ppm, | Ghichu
Hz) JHz)

2 164.1 164.1 - - C

3 102.8 102.3 6.78 (s) 6.78 (s) CH

4 181.7 181.8 - - C=0

5 157.3 157.3 - - C-OH

6 98.8 98.8 6.20 (d, 6.19 (d, CH
2.0) 2.0)

7 163.7 163.7 - - C-OH

8 93.9 93.9 6.49 (d, 6.48 (d, CH
2.5) 2.0)

9 161.4 161.4 - - C
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10 103.7 103.7 - - C
1 121.2 121.1 - - C
2’ 128.4 128.4 7.93 (d, 7.92 (d, CH
9.0) 8.8)
3 115.9 115.9 6.93 (d, 6.92 (d, CH
9.0) 8.8)
4' 161.1 161.1 - - C-OH
5’ 115.9 115.9 6.93 (d, 6.92 (d, CH
9.0) 8.8)
6’ 128.4 128.4 7.93 (d, 7.92 (d, CH
9.0) 8.8)
5-OH - - 12.96 (s) - OH phenol
7-OH - - 10.83 (s) - OH phenol
4'-OH - - 10.34 (s) - OH phenol

Tong hop cac dit lidu trén, hop chat dugc xac dinh 1a 4°,5,7-trihydroxy-
flavone hay con duogc goi 1a apigenin.
Apigenin la chdt chong oxy héa manh
(hon ca acid ascorbic) giup bao vé ADN
khong bi hw hai do sy oxy hoa. [4d02]
Apigenin co tac dung ngan can sy phong
thich histamine va sw tao thanh H>O: va
la chat khdang viém. Hop chdt nay ciing

da dwoc phan ldp tw cdac loai E.
bodinieri, E. ciliata, E. rugulosa, E. Apigenin
cristata. (Gerritsen, 1995).

% Hop chit 3 (Apigenin 7-0O-f-D-glucopyranoside, EG12.1)

Hop chat EG12.1 dang chit bot mau vang nhat. Diém néng chay: 237-
238°C.
Trén pho 1H-NMR, EG12.1 thé hién bay proton thom tai 8H 6.50 (1H, d, J =

2.0 Hz, H-6), 6.82 (1H, s, H-8), 6.65 (1H, s, H-3), 7.89 (2H, d, J = 8.5 Hz, H-2’, H-
6’) va 6.95 (2H, d, J = 9.0 Hz, H-3’, H-5"), dac trung cho ph?m aglycon cua flavon

vo1 cac nhom thé ¢ vi tri 5,7 va 4°. Proton anomeric cua phan duong xuat hién tai
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8H 5.09 (1H, d, J = 7.8 Hz, H-1"), cling véi cac proton khac tir H-2” dén H-6" nam
trong vung oH 3.43-3.96 ppm.

Trén phd 13C-NMR (DEPT), xuét hién céc tin hiéu carbon phu hop véi cdu
truc cua flavon (8 carbon khong gén véi H, 7 carbon bic ba) va phan dudng glucose
gdm 6 carbon. Tin hiéu tai 3C 101.65 ppm twong tng C-17, cling cac carbon C-2”
dén C-6” nam trong khoang 8C 62.49 — 78.40 ppm.

Phé HSQC cho thay mbi twong quan giita cac proton va carbon twong (g
trong phan dudng, ndi bat 1a cap H-17 (6H 5.09) — C-1” (8C 101.65).

Pho HMBC tuy khong ghi nhan tuong tac truc tiép giita H-1” va C-7, nhung
xuat hién twong tic yéu giita H-8 (8H 6.82 ppm) va C-1" (8C 101.65 ppm), xac
nhan phan duong gan véi aglycon tai vi tri C-7 thong qua lién két O-glycoside.

Thity phan EG12.1 bang HCI 10%, so sanh voi chuan cho thy duong 1a D-

glucose, voi ciu hinh B-D-glucopyranosyl duoc xac dinh nho hing s6 J caa proton

anomeric.
Bang 3.9. S6 liéu pho ciia hop chit EG12.1
oC*
C oC (ppm) oH (ppm, J Hz) oH* (ppm) Ghi chu
(ppm)
C-2
2 166.77 — 163.4 - _
aromatic

3 104.15 6.65 (1H, s) 100.3 -
4 184.07 — 182.5 - C=0
4a |- — 105.8 —
5 162.91 — 164.7 -

6.50 (1H, d, 6.43 (d,
6 101.20 99.63

J=2.0) J=2.2)
7 164.80 — 161.9 -

6.811 (d,
8 96.10 6.82 (1H, s) 94.65
J=2.2)

8a | — — 156.94 -
I 123.09 — 120.81 —
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7.89 (2H, d, 7.939 (d,
2'.6" | 129.63 128.55
J=8.5) J=8.9)
6.95 (2H, d, 6.924 (d,
3'5" | 117.05 116.02
J=9.0) J=8.6)
4’ 162.87 — 161.6 —
5.09 (1H, d, 5.030 (d, H anomeric,
1" 101.65 99.9
J=17.38) J=7.6) B-glucose
3.228 (ddd,
2" 74.75 3.50 (1H, m) 73.5
est.)
3" 77.87 3.52 (1H, m) 77.6 3.272 (m)
4" 71.30 3.43 (1H, m) 69.9 3.131 (m)
5" 78.40 3.57 (1H, m) 76.9 3.528 (m)
3.75 (1H, dd); Ha, Hb of
6" 62.49 63.5 —
3.96 (1H, dd) CH:

“Po trong DMSO, *500MHz, 125MHz; “ Do trong MeOD, 600MHz, /150MHz
Tir cac dir liéu phd va doi chiéu tai liéu tham khao, hop chat EG12.1 dugc
xac dinh 1a Apigenin 7-O-B-D-glucopyranoside.

OH
HO 0O
HO
OH

Apigenin 7-O-f-D-glucopyranoside

% Hop chit 4 (Quercetin, EWF8)

Hop chat EWF8 dang chit rin mau vang. Piém nong chay: 314-315°C.

Quercetin  (EWF8) 1a flavonoid phé bién co6 chu tric 3,5,7,3°,4°-
pentahydroxyflavone, ton tai dudi dang chat rin mau vang, diém noéng chay 314—
315°C.

Pho khdi lugng ESI-MS cho thay ion [M+H]+ tai m/z 303, tuong Gng voi
cong thure phan tr C15H1007.

Phé 1H-NMR (CD30D, 500 MHz) ghi nhan cac tin hi¢u dac trung cho hé

flavonoid:
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- Hai proton ¢ 6H 6.21 (1H, s) va 6H 6.41 (1H, s) thudc vong A (H-6 va H-
8), cho thay sy thé hydroxyl tai vi tri 5 va 7.
- Ba tin hi¢u ¢ 6H 7.75 (1H, s), 7.66 (1H, d, J=2.0 Hz), va 6.91 (1H, d, J=8.5
Hz) lan luot ung voi H-2°, H-6’, H-5’, go1 y su thé trén vong B & vitri3’,4°, 5.
Ph6 13C-NMR (CD30D, 125 MHz) thé hién 15 tin hiéu carbon, nam trong
khoang 8C 94.4 — 177.4 ppm, twong tng v&i cau tric flavone c¢6 nhan C6-C3-C6.
Tin hiéu carbon dic trung gdm: 5C 177.4 (C-4, carbon carbonyl), 5C 146.3
va 148.8 (C-2, C-4’ — carbon lién két voi nhom OH), 8C 94.4 va 99.3 (C-8 va
C-6 — tuong g vai1 proton H-8 va H-6), 6C 116.0 — 121.7 (vong B).
Bang 3.10. S6 liéu pho ciia EWFS$

Vi tri oC (ppm) | oC* (ppm) | oH (ppm,J | 6H* (ppm, | Ghi chu
Hz) J Hz)
2 146.3 147.5 C
quaternary
3 137.2 136.4 C
quaternary
4 177.4 176.5 C=0
162.5 161.4 C-OH
6 99.3 98.9 6.21 (s) 6.18 (d, H-6
J=2.0)
7 165.6 164.5 C-OH
8 94.4 94.0 6.41 (s) 6.40 (d, H-8
J=2.0)
9 158.3 156.8 C
quaternary
10 104.5 103.7 C
quaternary
I’ 124.2 122.6 C
quaternary
2’ 116.0 115.8 7.75 (s) 7.67 (d, H-2’
J=2.2)
3 146.2 145.7 C-OH
4 148.8 148.4 C-OH
5 116.3 116.3 6.91 (d, 6.89 (d, H-5°
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J=8.5) J=8.3)
6 121.7 120.7 7.66 (d, 7.53(dd, |H-6’
1=2.0) J=8.6,2.2)

“Po trong MeOD, *500MHz, €125 MHz, 150MHz, /600 MHz
Céc tuong quan tu phé DEPT, HSQC, HMBC va dir li¢u so sanh tur tai liéu
(Adeyemi et al., 2010) kh'fmg dinh ciu trac cia EWFS 1a Quercetin.

Quercetin co hoat tinh sinh hoc rat
phong phii nhw chéng oxy hod [4d06],
e ché  hoat dong cua monoamin
oxydaza (ICsp 10,8 £ 0,03) [4d07], wec
ché sy chuyén dang lympho bao [4d08],
e ché su hoat dong cua cac enzym
iNOS, COX-2 va protein C hoat hoad
[4d09]. Quercetin la mot trong cac
flavonoid c6 nhiéu tiém néng iing dung

OH 0]
Quercetin (EWES)

< Hop chit 5 (Kaempferol, HG4.1)
Hop chit HG4.1 dang bot mau vang twoi. Diém néng chay: 276-278°C.

Trén pho khéi lwong ESI-MS ghi nhan peak ion gia phan tir [M+H]+ tai m/z
287 va [M—H]— tai m/z 285, phu hop vé1 cong thire phan tr C15SH1006, trng voi
khéi luong phan tir 286 Da.

Trén phd 1H-NMR (CD30D, 500 MHz), HG4.1 thé hién tin hiéu dic trung
cho h¢ flavonoid khong glycoside:

- Hai tin hiéu tai oH 6.19 (1H, d, J = 2.0 Hz, H-6) va 6.39 (1H, d, J = 2.0 Hz,
H-8) thudc vong A, mang nhom hydroxyl tai vi tri 5 va 7.

- Ba tin hi¢u ¢ vong B gém oH 7.38 (1H, dd, J = 2.0, 9.0 Hz, H-2',6") va 6H
6.90 (1H, d, J = 8.5 Hz, H-3',5"), phan anh su thé dbi xtng tai vi trf 4".

Trén ph6 13C-NMR va DEPT (150 MHz), xuét hién 15 nguyén tir carbon,

gom nhiéu carbon bac bon khong mang proton, dic trung ctia hé flavon.

Trén phé HSQC xac dinh duogc cac twong tmg giita proton va carbon: H-6
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(5H 6.19) <> C-6 (5C 99.2), H-8 (8H 6.39) <> C-8 (5C 94.4), H-3"/5' (§H 6.90) <>

C-116.2, H-2'/6' (6H 7.38) «<» C-130.6.

Phé HMBC xéc dinh duoc tuong tac tu H-6 va H-8 dén cac carbon C-5, C-7,

C-9 va C-10, va tir cac proton vong B dén C-1' va C-4'.
Bang 3.11. S6 liéu phé ~1H, ~13C-NMR ciia Kaempferol (HG4.1)

Vi oH (ppm, J % % e
tri Hz) oC (ppm) | oC* (ppm) | oH* (ppm) Ghi chu
carbon
2 — 147.0 146.2 — aglycon vi
tri 2
3 — 135.8 135.1 —
4 — 176.0 175.1 — nhom C=0
hydroxyl
5 — 160.9 160.0 — héa & Co5
_ proton
6 2661)9 (d.J 103.2 102.7 6.21 a-meta voi
] 5-OH
hydroxyl
7 — 164.1 163.3 — hoa & C.7
_ proton
8 2663)9 (d.J 93.7 93.2 6.44 a-meta voi
' 7-OH
9 — 156.4 155.6 —
10 — 98.4 97.9 —
|- 121.8 121.2 - carbon noi
' ' vong B
~ proton
2! 88’6(;9 (d,J= 129.6 129.0 8.37 ortho vé&i
' 4'-OH
, 6.92(d,J =
3 8.6) 115.6 115.0 6.92
hydroxyl
4 - 159.3 158.5 — hoa ¢ vi tri
4’
, 6.92(d,J =
5 8.6) 115.6 115.0 6.92
g | SOWI= 06 129.0 7.96 proton doi
8.6) xung voi 2

Téng hop céac dit lidu pho va so sanh véi tai liéu tham khao, HG4.1 duoc xéac

dinh 1a kaempferol (3,5,7,4'-tetrahydroxyflavone).
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Kaempferol ¢é hoat tinh chong oxy
hod [4d06] irc ché sw chuyén dang
Iympho bdo [4d08], irc ché sy hoat ddng
cua cac enzym iNOS. COX-2 [4d09], wc

ché sw hinh thanh PGE; (ICsp: oy
1944 1uM) va NO (ICsop = 5.2 £3.1 uM) Kaempferol
[4d11].

< Hop chit 6 (Rutin, EWF88)

Hop chat EWF88 dang chét rin mau vang. Diém nong chay: 190°C.

Pho khoi lugng ESI-MS cho tin hi¢u ion [M+H]+ tai m/z 611, phu hop véi
cong thirc phan tir C27H30016, twong tng véi flavonol glycoside — cu thé 1a
quercetin 3-O-rutinoside.

Trén pho 1H-NMR (CD30D), xuat hién céc tin hiéu dic trung ctia hé khung
flavonoid:

- Vong A: 6H 6.24 (1H, d, J =2.0 Hz, H-6), 6.42 (1H, d, J =2.0 Hz, H-8),
dac trung cho hé 5,7-dihydroxyflavon.

- Vong B: 6H 7.69 (1H, d, J = 2.5 Hz, H-2’), 6.89 (1H, d, J = 8.0 Hz, H-5"),
7.65 (1H, dd, J = 2.0, 8.0 Hz, H-6"), phit hop v&i mau phan bd 3°,4’-dihydroxy trén
vong B.

- Vung duong:

+ H-1” (Glc): 8H 5.13 (1H, d, ] = 8.0 Hz)

+ H-1" (Rha): 6H 4.54 (1H, d, J = 1.0 Hz)

+ H-6" (CH3-Rhamnose): 6H 1.14 (3H, d, ] = 6.5 Hz)

+ Céc proton dudng khac nam trong ving 8H 3.25 — 3.81 (multiplet)

Trén ph6 13C-NMR (CD30D), ¢6 tong cong 27 tin hiéu carbon gom:

- 15 carbon cua khung flavonoid (aglycon quercetin)

- 6 carbon cua glucose va 6 carbon cia rhamnose

- Cacbon anomeric: C-1” (6C 104.7), C-1’ (6C 102.4); CH3 rhamnose (C-
6, 6C 17.9)

Trén pho HSQC va HMBC c6 tuong tac twong tng:

-H-1" - C-1", H-1"” & C-1"", H-6" < C-6"", H-6, H-8 <> C-6, C-8...

- HMBC xac nhén mbi lién két gitra H-1” va C-3 cua aglycon, H-1"" va C-6”
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Vi tri | 6C (ppm) oC* (ppm) | oH (ppm,J | oH* (ppm,J | Ghichu
Hz) Hz)
6 100.0 99.8 6.24 (d,2.0) |6.19(d,2.2) |VongA
8 94.9 94.8 6.42(d,2.0) |637(d,2.2) |VongA
2’ 117.7 115.9 7.69 (d,2.5) |7.66(d,2.0) |VongB
5 116.1 117.6 6.89(d,8.0) |6.86(d,84) |VongB
6’ 123.6 122.9 7.65(dd, 2.0, | 7.62 (dd, 8.4, | Vong B
8.0) 2.0)
17 104.7 104.7 5.13(d,8.0) |5.08(d,7.6) | Glucose
anomeric
r> 102.4 102.2 4.54(d, 1.0) [4.52(d,1.2) | Rhamnose
anomeric
6 17.9 17.9 1.14(d,6.5) |1.12(d,6.0) |CH3-
Rhamnose

Téng hop céc dir liéu pho trén, hop chat duoc xac dinh 14 rutin (quercetin 3-O-
rutinoside).

Rutin

% Hop chit 7 (Protocatechuic acid, HG17)

Hop chat HG17 dang tinh thé hinh kim khong mau. P.n.c: 201-202°C.

Pho khoi lugng ESI-MS ghi nhan ion gid phan tir [M+H]+ tai m/z 155, tuong
g véi cong thirc phan tir C7TH604 va khdi lugng phan tir 154 Da.

Trén phé 1H-NMR (Acetone-d6, 600 MHz), hop chét thé hién ba proton
thom véi cac tin hiéu:

-0H 7.52 (1H, d, J = 1.8 Hz, H-2)

-0H 7.74 (1H, dd, J = 8.5, 1.8 Hz, H-6)
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-0H 6.88 (1H, d, J = 8.5 Hz, H-5)

— phan anh mau vong thom thé 1,3.4 véi hai nhom hydroxyl tai C-3 va C-4.

Ph6 13C-NMR (150 MHz, Acetone-d6) ghi nhan 7 tin hiéu carbon bao gdm:

- Ba carbon khong mang proton: 6C 145.5 (C-3), 150.7 (C-4), 123.5 (C-1)

- Ba carbon mang proton: 6C 117.4 (C-2), 115.6 (C-5), 122.9 (C-6)

- Mot carbon carbonyl cua nhom —COOH tai 6C 167.9 (C-7).

Phd DEPT xac dinh ¢6 3 carbon CH (C-2, C-5, C-6), 3 carbon bac bon va 1
carbon carbonyl.

Tin hiéu twong quan HSQC va HMBC khang dinh:

-H-2 & C-2, H-5 <> C-5, H-6 < C-6 (HSQC)

-H-6 & C-4, C-7; H-5 «& C-3, C-1; H-2 & C-1, C-3 (HMBC)

Bang 3.13. So liéu phd 1H, 13C-NMR ciia HG17 (Protocatechuic acid)

Vi | 6C (ppm) |6C* (ppm) | 6H (ppm, J oH* (ppm, J | Ghi chu

tri Hz) Hz)

1 |1235 123.2 - - Carbon ndi
COOH

2 117.4 117.6 7.52 (d, 1.8) 7.50 (d, 1.8) | CH-H-2

3 145.5 145.8 - - C-OH

4 150.7 150.3 - - C-OH

5 115.6 115.9 6.88 (d, 8.5) 6.87 (d, 8.4) | CH-H-5

6 122.9 122.6 7.74 (dd, 8.5, | 7.72(dd, 8.4, | CH—-H-6

1.8) 2.0)

7 167.9 168.1 - - COOH

(carbonyl)

Toéng hop dit litu phd trén, hop chat HG17 dugc xic dinh la 3.4-

dihydroxybenzoic acid (protocatechuic acid).
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COOH Protocatechuic acid ¢é tic dung chong
viém, chong oxy hoa, chong tang dwong
huyét, khang khudan, chong ung th,
chong ldo héa, chéng athro-genic,

OH chong khoi u, chong hen suyén, chong

o loét, chong co thdt va than kinh.[4d14]

Protocatechuic acid
< Hop chit 8 (5,7,3°,5’- tetrahydroxyflavanone, HG33)
Hop chat HG33 dang chat ran mau trang. Piém nong chay: 264-266°C.

Ph6 1H-NMR (MeOD, 600 MHz) cho thay tam proton thom déc trung cho
cau trac flavonoid:

- Cac tin hi¢u ¢ 6H 6.93 (1H, d, J = 0.6 Hz), 6.80 (1H, d, J = 1.2 Hz), 6.81
(1H, d, J = 0.6 Hz) tmg v&1 cac proton H-2°, H-4’, H-6" trén vong B.

- Tin hiéu 6H 5.30 (1H, dd, J = 3.0, 12.6 Hz) tng v6i H-2;

-8H 5.90 (1H, d, J = 2.0 Hz) va 5.92 (1H, d, J = 2.0 Hz) lan luot twong tng
vo1 H-6 va H-8 trén vong A.

- Hai tin hiéu tai 6H 2.73 (dd, J = 3.0, 16.8 Hz) va 3.08 (dd, J = 12.6, 17.4
Hz) (mg vé6i hai proton methylene & C-3 cho thiy khung flavanone dic trung.

Pho 13C-NMR (MeOD, 150 MHz) va DEPT xac dinh dugc tong cong 15 tin
hiéu carbon:

- Mét carbon carbonyl tai 6C 197.7 (C-4),

- Mot carbon mang nhom hydroxyl 6C 80.5 (C-2),

- Mét carbon methylene 6C 44.1 (C-3),

- Céc tin hiéu khac nam trong khoang 5C 96—168 ppm cho thay su hién dién

cua nhi€u carbon bac bon va carbon vong thom.

Phé HSQC va HMBC hd tro gan vi tri tin hiéu proton va carbon chinh xac

hon.
Bang 3.14. S6 liéu phé cia HG33
Vitri | 6C (ppm) | oH (ppm, J Hz) Loai carbon | Ghi chu
2 80.5 530(dd,J=3.0,12.6) |CH Mang nhom OH

3 44.1 3.08 (dd, J=17.4,12.6), | CH2
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2.73 (dd, J =3.0, 16.8)
4 197.7 - CcC=0 Carbonyl
5 168.3 - Cq Mang OH
6 97.0 590 (d, J=2.0) CH
7 165.4 - Cq Mang OH
8 96.1 592 (d,J=2.0) CH
9 164.8 - Cq
10 103.3 - Cq
I 131.8 - Cq
2 114.7 6.93 (d,J=10.6) CH
3 146.9 - Cq Mang OH
4 116.2 6.81(d,J=10.6) CH
s’ 146.5 - Cq Mang OH
6’ 119.2 6.80(d,J=1.2) CH

“Po trong MeOD, b150MHz, <600 MHz, ¢ Po trong DMSO, T125MHz, 500 MHz.

Tong hop cac dit liéu phd, hang sé J, diém noéng chay va ddi chiéu véi tai
liu tham khao [4d15], hop chit HG33 duwoc x4c dinh 1a 57,3,5-
tetrahydroxyflavanone..

OH
5,7,3°,5’- tetrahydroxyflavanone

% Hop chit 9 ((+)-Catechin, EWFE262)

Hop chit EWFE262 1a chat rin mau trang. [a]** p = +18 (c 0,01,
CH3COCH3).

5,7,3°,5 ~tetrahydroxyflavanone thé
hién hoat tinh chong oxy héa véi
khd ndng ke ché enzym tyrosinase
voi ICso 0.423 mM va hoat tinh gay
déc té bao NCI-HI187 (small cell
lung cancer) voi ICso 29.97 ug/ml
[4d15]

Phd khéi lwong ESI-MS cho tin hiéu cta peak ion [M+H]" tai m/z 291 tuong

ung véi cong thure phan tir C15H140.
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Trén phd 'H-NMR cho tin hiéu 1 mot flavonoid thé hién béi cac proton
aromatic cua vong B & ou 6.89 (1H, s), 6.67 (2H, d, J = 8.0 Hz), 6.65 (1H, dd, J =
8.0 Hz) tng v6i proton H-2°, H-6°, H-5’; tin hiéu ¢ 6u 5.89 (1H, d, J = 2.0 Hz),
5.72 ppm (1H, d, J = 2.0 Hz) mg voi proton H-6, H-8 & vong A va bdn proton ¢ &
4.73 (1H, s), 4.01 (1H, d, J=3.5 Hz), 2.69 (1H, dd, J = 16.5, 4.0 Hz) va 2.47 ppm
(1H, dd, J = 17.0, 3.0 Hz) goi y tdi cau tric cta hop chat khung flavan-3-ol.

Phd *C-NMR va DEPT cho tin hiéu ctia 15 nguyén tir carbon, trong d6 c6
bay cabon bic bdn (khong kién két v6i hydro), bay carbon methin va mot carbon
methylen. S6 liéu pho cia EWFE262 c¢6 trong bang 3.15.

Tuong tac giita cac proton va carbon cua hop chit EWEFE262 di duogc ghi
nhan boi pho 2 chiéu HMBC va HSQC.

Bang 3.15. S6 liéu pho 1H, 13C-NMR ciia hop chit EWFE262

Vitri | 0C (ppm) oH (ppm, J Hz) Loai carbon | Ghi chu
2 78.1 4.73 (s) CH
3 94.9 4.03 (d,J=2.5) CH
4 28.2 2.69 (dd, J =16.5, CH2

4.0),2.47 (dd, J =

17.0, 3.0)
5 156.5 - Cq Mang OH
6 95.2 5.89(d, J=2.0) CH
7 156.2 - Cq Mang OH
8 94.4 5.72 (d, J=2.0) CH
9 155.8 - Cq
10 98.6 - Cq
I 130.7 - Cq
2’ 114.9 6.89 (s) CH
3 144.4 - Cq Mang OH
4’ 144.5 - Cq Mang OH
5 114.8 6.67 (d, ] =8.0) CH
6’ 118.0 6.67 (d, J=8.0) CH
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Tir hang s6 vat 1y, dit 1iéu pho va so sanh véi tai liéu tham khao [4d18] giup
khang dinh cau trac ctia hop chat EWFE262 1a (+)-Catechin.

OH

(+)-Catechin (EWFE262)

% Hop chit 10 (Hesperidin, EWFB113.119)

EWFB113.119 c6 dang chat rin mau tring. Diém ndng chay: 260-262°C.

Pho khoi Iugng ESI-MS ghi nhéan ion [M+H]+ tai m/z ~611, phu hop voi
cong thurc phan tr trén.

Trén phé 1H-NMR (DMSO-d6, 600 MHz), céc tin hi¢u dac trung dugc ghi
nhan nhu sau:

- Vong C (flavanone): 6H 5.49 (1H, dd, J = 12.0, 3.0 Hz, H-2), 3.13 (1H, m,
H-3),2.78 (2H, dd, ] = 17.0, 3.0 Hz, H-3’).

- Vong A: 6H 6.12 (1H, brs, H-6), 6.14 (1H, d, J = 2.0 Hz, H-8).

- Vong B: 8H 6.96 (1H, m, H-2'), 6.93 (1H, m, H-5'), 6.89 (1H, m, H-6").

- Nhém OH: 6H 12.01 (1H, s, 5-OH), 9.08 (1H, s, 3’-OH).

- Nhom methoxy: 6H 3.77 (3H, s, 4'-OCH3).

- Puong glucose (Glc) va rhamnose (Rha): 6H 4.97 (1H, d, J = 7.0 Hz, H-1"),
4.52 (1H, brs, H-1"), cac proton con lai ciia dudng nam trong khoang 3.15-3.65
ppm.

- CH3 cua Rhamnose: 6H 1.08 (3H, d, J = 6.0 Hz, H-6").

Ph6 13C-NMR (150 MHz, DMSO-d6) ghi nhan 28 tin hiéu carbon:

- Céac carbon thudc khung flavanone: C-2 (78.3 ppm), C-3 (42.0 ppm), C-4
(197.0 ppm), cac carbon vong A, B trong khoang 95—-165 ppm.

- Carbon duong: C-1" (99.4 ppm), C-1" (100.6 ppm) va cac carbon duong
khéc trong khoang 66—76 ppm.

- Nhom methoxy: 0C 55.7 ppm.
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Phé HSQC, HMBC, COSY va DEPT xac nhan mbi lién két gilta phan
aglycon va duong, khing dinh duong disaccharide (rutinoside) gin & vi tri C-7
thong qua C-1" (Glc) va C-1" (Rha).

Bang 3.16. So liéu phd 1H, 13C-NMR ciia Hesperidin

Vitri | oC (ppm) |oC* (ppm) | 6H (ppm,J | oH* (ppm,J Ghi chu
Hz) Hz)
2 78.3 78.6 549 (dd,J= |5.50(dd,J= CH
12.0, 3.0) 11.0, 5.0)
3 42.0 42.2 3.13 (m); 3.11; 2.78 (dd) | CH2
2.78 (dd)
4 197.0 197.2 - - C=0
5 163.0 163.2 - - C-OH
6 96.4 96.5 6.12 (brs) 6.13 (d, 2.0) CH
7 165.1 165.5 - - C-O-sugar
8 95.5 95.7 6.14 (d,2.0) | 6.14(d, 2.0) CH
9 162.5 162.7 - - C
10 103.3 103.5 - - C
2’ 114.1 114.3 6.96 (m) 6.97 (d, 2.0) CH
3’ 146.4 146.6 - - C-OH
4' 147.9 148.1 - - C-OCH3
5! 112.0 112.2 6.93 (m) 6.88 (d, 8.0) CH
6 118.0 118.1 6.89 (m) 6.83 (dd, 8.0, CH
2.0)
4'- 55.7 55.8 3.77 (s) 3.78 (s) OCH3
OCH3
1" 99.4 99.6 497(d,7.0) [4.97(d,7.2) Glc - H-1
1" 100.6 100.8 4.52 (brs) 4.54 (brs) Rha - H-1
6" 17.8 18.1 1.08 (d, 6.0) | 1.09 (d, 6.0) CH3 -
Rhamnose
3'-OH | - - 9.08 (s) - OH
5-OH |- - 12.01 (s) 12.01 (brs) OH

Téng hop cac dit lidu phd, hop chat duge xac dinh 1a Hesperidin.
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OH
OH
o (0]
OCH,4
CH; OH o O
OH
HOHO 0

OH O
Hesperidin (EWF113.119)

Hop chat hesperidin dwoc nhiéu nghién ciru cho thay hop chdt ndy cé hoat tinh
chong oxy hoa, chong viém, wc ché su tang sinh va xdm lan cua té bao ung thu,
ngan ngua suy giam nhdn thue [17]

s Hop chat 11 (Oleanic acid, DBH1)

Hop chat DBH1 dang chat rin mau trang. Diém néng chay: 310°C

Phé HR-MS cho dinh tai m/z 491.3297 twong (mg v&i cong thirc phan tir
C30H4803 (M+H)+.

Phdé 1H-NMR (MeOD, 500 MHz) ghi nhan cac tin hiéu dic trung:

-0H 3.17 (1H, dd, J = 4.5, 11.5 Hz): proton tai vi tri C-3 gén nhom OH.

-0H 5.25 (1H, t, J = 3.5 Hz): proton olefinic tai vi tri C-12.

- Cac nhém methyl thé hién tin hiéu singlet trong khoang 0.80—1.14 ppm.

Pho 13C-NMR (MeOD, 125 MHz) va DEPT xac dinh c6 30 carbon bao gom:

- 0C 181.60 (C-28): carbon carbonyl cua acid carboxylic.

- 0C 79.72 (C-3): carbon mang nhom OH.

-0C 126.91 va 139.64: hai carbon olefin tai C-12 va C-13.

- Ngoai ra la 7 methyl, 10 methylene, 5 methine va 8 carbon béac bon.

Phd HSQC cho twong quan giita H-3 (8H 3.17)/C-3 (8C 79.72) va H-12 (6H
5.25)/C-12 (6C 126.91), ho trg cau trac urs-12-en-33-ol.

Bang 3.17. So liéu pho 1H, 13C-NMR ctia DBH1 (Oleanolic acid)

Vitri | 6C (ppm) |o6C* (ppm) | 6H (ppm, J oH* (ppm, J | Ghi chu
Hz) Hz)

1 38.11 38.7 1.69 (m) 1.70 (m)

2 27.45 27.4 1.57 (m) 1.53 (m)

3 79.72 79.0 3.17 (dd, 4.5, |3.20(dd, 4.5, | CH-OH
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11.5) 11.5)
4 39.84 38.9
5 56.76 55.3 0.77 (d, J=9.0) | 0.76 (d,
1=9.0)

6 19.49 18.3 1.57, 1.40 (m) | 1.52, 1.41 (m)
7 31.78 343 1.57, 1.40 (m) | 1.52, 1.41 (m)
8 40.80 40.7
9 47.41 50.5 1.22 (m)
10 [39.84 472
11 [22.86 20.8 1.95 (ddd, 1.95,1.92

18.5, 11.0, 3.0) | (dd)
12 | 12691 25.5 5.25(t,J=3.5) | 1.73,1.06 CH=CH

(dd)

13 | 139.64 38.4 222(ddd) | c=C
14 | 42.87 424
15 |27.91 29.7 2.05 (dd), 1.69 | 1.56, 1.21 (m)

(dt)
16 |2437 32.1 1.95, 1.10 (m) | 2.29, 1.42 (m)
17 |43.26 56.3
18 |40.80 493 1.64 (dd)
19 [4522 46.9 1.62 (t), 1.11 | 3.02 (m)

(m)
20 2922 150.4
21 [ 3435 30.5 1.69, 0.96 (m) | 1.99, 1.41 (d)
22 [32.57 37.0 1.57, 1.40 (m) | 1.51, 1.97 (m)
23 [28.78 27.9 0.99 (s) 0.9 (s) CH3
24 [16.37 15.3 0.80 (s) 0.77 (s) CH3
25 | 16.02 16.1 1.00 (s) 1.00 (s) CH3
26 | 17.64 16.0 0.91 (s) 0.94 (s) CH3
27 2533 14.7 1.14 (s) 1.00 (s) CH3
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28 181.60 179.8 COOH

29 24.10 109.7 0.87 (s) 4.75, 4.62 CH3
(brs)

30 21.56 19.4 0.98 (s) 1.70 (s) CH3

“Po trong MeOD, *500MHz, €125 MHz, ¢ Do trong CDCI;

So sanh  véi phd cia EWES7 (Betulinic acid) va tai liéu

DOI:10.1039/C6AY02565J, hop chat DBHI duoc xac dinh 1a Oleanolic acid
Oleanolic acid co hiéu qua trong viéc
bdo vé chong lai ton thirong gan do héa chdt
o dong vat thi nghiém; co ché bao vé gan co
thé lién quan dén viéc irc ché hoat héa doc toé
va tang cuong hé thong mién dich cia co thé.
N6 ciing dwoc cong nhdn c6 ddc tinh chong
viem va ha mo mau o dong vat thi nghiém.

Hop chat nay dwoc ghi nhdn tiong déi khong
déc hai va da dwoc sir dung trong my pham

Oleanolic acid

va cdc san pham y té. Nhiéu hop chdt la dan
xudt ciia Oleanic acid ciing dwoc nghién ciru
lam thuéc [4d20]

< Hop chat 12 (EWES7, Betulinic acid)
Hop chat EWES7 dang chét bot mau vang. Diém ndng chay: 280-282°C.

Pho khéi lugng (EI-MS) cta hop chat EWES7 c6 pic ion m/z 456 [M]*, ing véi
cong thirc C30Hag0s.

Ph6 'H-NMR (CDCls), Céc tin hiéu dic trung:

- 6H 3.20 (1H, dd, J = 11.5, 5.0 Hz, H-3) — proton gén carbon mang nhém —
OH bac hai.

_5H ~3.01-3.02 (1H, m, H-19).

_8H 0.95-0.99 (3H, s, H-23), 0.74-0.76 (3H, s, H-24), 0.80-0.83 (3H, s, H-25),
0.92-0.94 (3H, s, H-26), 0.96-0.99 (3H, s, H-27).

- 8H 4.62-4.75 (2H, br s & d, J = 2.0 Hz, H-29) va 1.69-1.70 (3H, s, H-30) —

bd tin hi€u isopropenyl.
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Phd *C-NMR (CDCls) va DEPT, céc tin hiéu tiéu biéu: 8C 79.0 (C-3), 180.3
(C-28), 150.3 (C-20), 109.7 (C-29), 19.4 (C-30); dai methyl C-23—-C-27 & 8C 14.7—
16.1. DEPT phan biét CHs (C-23-27, C-30), CH: (C-19, C-29), CH (C-3...) va C
béc bén (C-20, C-28...).

Pho HSQC, tvong quan: H-3 < C-3; H-29 < C-29; H-30 « C-30.

Ph6 HMBC: H-3 — C-2, C-4, C-5; H-29 — C-20, C-30; H-30 — C-29, C-20;
cac Me (H-23/24/25) — carbon bac bén ving vong 4-5.
Bang 3.18. So liéu phd 'H, *C-NMR ciia HC20 (Betulinic acid)

Vitri |8C (ppm) | 8C* (ppm) il}zl) (ppm, J f{}ZI; PP | i chid
3 79.0 3.20 (dd, 11.5, CH-OH
5.0)

19 3.01-3.02 (m)

23 | 147-16.1 0.95-0.99 (s, CH;
3H)

24 | 147-16.1 0.74-0.76 (s, CH;
3H)

25 | 147-16.1 0.80-0.83 (s, CH;
3H)

26 | 14.7-16.1 0.92-0.94 (s, CH;
3H)

27 | 147-16.1 0.96-0.99 (s, CH;
3H)

28 | 1803 COOH

29 1097 4.75, 4.70 (br s —CH,
& d, 1=2.0)

30 | 194 1.69-1.70 (s, CHy-C=
3H)

20 | 1503 C=
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Céc dir liéu 'H, *C, DEPT, HSQC va HMBC trong CDCIs phu hop voi
Betulinic acid (lup-20(29)-en-3B-0l-28-oic). Bo tin hi¢u isopropenyl (C-29/C-30),
carbonyl acid (C-28) va C-3 mang —OH dugc xac nhan.

Betulinic acid c¢6 nhiéu hoat tinh
sinh hoc khdc nhau nhu: e ché té bdo
HIV, khang khudn, khang viéem, chéng
sot rét, chong oxi héa.[4d22]. Hop chdt
nay cing dwoc phan lap tw loai E.

rugulosa.

Betulinic acid

3.3. Két qua nghién ctru thanh phin, ciu tric cac hop chit dwoc phan lap tir cin
chiét ethyl acetate ciia phan than - 14
< Hop chit 13 (Oroxylin A, EWW6)
Hop chit EWW6 dang chét rin mau vang, nhiét ¢ nong chay 195-196°C.
Pho khdi lugng (ESI-MS) cho pic [M+H]" ¢6 m/z 285, g v&i cong thic phan
tor C16H120:s.
Pho 1H-NMR (DMSO-d6, 600 MHz) cho thay:

-0H 6.47 (1H, d, J = 2.0 Hz, H-6), 6.95 (1H, d, J = 2.0 Hz, H-8): cap proton
0 vong A c6 tuong tac meta.

-0H 7.93 (2H, d, J = 8.8 Hz, H-2', H-6"), 6.93 (2H, d, J = 8.8 Hz, H-3', H-5"):
tin hiéu d6i xtmg ortho ¢ vong B.

- 0H 6.79 (1H, s, H-3): proton trén khung chromone.

- 0H 3.88 (3H, s): tin hi¢u nhém methoxy tai vi tri C-6.

- 0H 1291 (1H, s, 5-OH), 9.71 (1H, s, 7-OH): proton nhém hydroxyl
phenolic.

Pho 13C-NMR (150 MHz, DMSO-d6) ghi nhan 16 tin hiéu carbon, bao gom:

-6C 163.2 (C-2), 103.7 (C-3), 181.1 (C-4), 156.3 (C-5), 98.9 (C-6), 163.9 (C-
7), 93.5 (C-8), 157.7 (C-9), 102.9 (C-10).

- Vong B: 8C 123.3 (C-1"), 128.7 (C-2', C-6"), 115.6 (C-3', C-5'), 161.3 (C-4").

- Nhém OCH3: 8C 56.1.

Ph6 DEPT, HSQC, HMBC xac nhan cac twong quan proton-carbon, khang

dinh c4u tric flavone c6 2 nhom hydroxyl va 1 nhém methoxy.
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Bang 3.19. S6 liéu pho cia EWW6

Vitri | oC (ppm) |oC* (ppm) | 6H (ppm,J | oH* (ppm,J Ghi chu
Hz) Hz)

2 163.2 163.2 - - C

3 103.7 103.7 6.79 (s) 6.79 (s) CH

4 181.1 181.1 - - C=0

5 156.3 156.3 - - C-OH

6 98.9 98.9 6.47 (d,2.0) | 6.47(d, 2.0) CH

6- 56.1 56.1 3.88 (s) 3.88 (s) OCH3

OCH3

7 163.9 163.9 - - C-OH

8 93.5 93.5 6.95(d,2.0) |6.95(d,2.0) CH

9 157.7 157.7 - - C

10 102.9 102.9 - - C

1 123.3 123.3 - - C

2! 128.7 128.7 7.93 (d,8.8) |7.93(d, 8.8) CH

3’ 115.6 115.6 6.93 (d, 8.8) |6.93(d, 8.8) CH

4' 161.3 161.3 - - C-OH

5! 115.6 115.6 6.93 (d, 8.8) |6.93(d, 8.8) CH

6’ 128.7 128.7 7.93 (d,8.8) |7.93(d, 8.8) CH

5-OH |- - 12.91 (s) - OH phenol

7-OH | - - 9.71 (s) - OH phenol

“Po trong DMSO, *500MHz, <125 MHz, ¢ Do trong CDCl;3

Téng hop céc dit liéu phd, hop chét duoc xac dinh 13 Oroxylin A.

Oroxylin A thé hién hoat tinh chong
viém, giip diéu chinh cdc dwong truyén
tin hiéu quan trong nhuw NF-kB, MAPK,
ERK1/2, Wnt/B-catenin,
PTEN/PI3K/Akt va cac phan tw tin hiéu
nhw TNF-o0, TGF-, MMP, VEGF,
interleukin, Bcl-2, caspase, HIF-1a,
protein EMT, Nrf-2. No dong vai tro
then chot trong co ché phdn tir ciia
phong ngira va diéu tri cdc bénh man

OH o
Oroxylin A (EWW6)
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tinh. [4d24]

< Hop chat 14 (Negletein, EWE3)

Hop chat EWE3 c6 dang chit rin mau vang. Piém néng chay: 235-237°C.

Pho khéi lugng ESI-MS cho pic ion gia phan tir [M+H]" 285 twong tng véi
cong thue phan tir C16H120s.

Ph6 1TH-NMR (DMSO-d6, 600 MHz) ghi nhan céc tin hi¢u dédc trung:

-0H 6.12 (1H, d, J = 2.0 Hz, H-6), 6.35 (1H, d, J = 2.0 Hz, H-8): cap proton
0 vong A co6 tuong tac meta.

- 0H 6.89 (1H, s, H-3): proton trén nhan chromone.

- 0H 6.96 (1H, s, H-6"), 6.64 (1H, s, H-3"), 6.85 (1H, s, H-5"): ba proton trén
vong B goi ¥ kiéu thé 3',5.6".

- C4c tin hiéu OH: 6H 9.80 (s, 5-OH), 9.12 (s, 7-OH), 8.60 (s, 4'-OH).

Ph6 13C-NMR (150 MHz, DMSO-d6) cho thiy 15 tin hiéu carbon twong ting
v6i cau trac flavone:

- 0C 178.2 (C-4): carbonyl cua nhan chromone.

- 0C 93.5 (C-6), 98.3 (C-8): vong A.

- 8C 100.5 (C-3), 146.7 (C-5), 160.2 (C-7), 164.9 (C-9): cac carbon lién két
OH hoac O-cther.

-0C 110.2 (C-6'), 105.7 (C-3"), 107.9 (C-5"), 151.6 (C-4"): vong B.

Pho HSQC, HMBC va DEPT xéc nhan cac twong quan H-C twong tng va
gitp gan két chinh x4c cdc nhom chirc.

Bang 3.20. S6 liéu pho 1H, 13C-NMR ciia Negletein

Vitri | 6C (ppm) | o6C* (ppm) | oH (ppm,J | 6H* (ppm,J | Ghichu
Hz) Hz)

2 163.5 163.5 - - C

3 100.5 100.7 6.89 (s) 6.90 (s) CH

4 178.2 178.3 - - C=0

5 146.7 146.8 - - C-OH

6 93.5 93.7 6.12(d,2.0) |6.14(d,2.0) |CH

7 160.2 160.3 - - C-OH
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8 98.3 98.4 6.35(d,2.0) [6.37(d,2.1) |CH
9 164.9 165.0 - - C
10 |1053 105.4 - - C
I 123.5 123.7 - - C
2 145.2 145.2 - - C
3 105.7 105.8 6.64 (s) 6.65 (s) CH
4 151.6 151.7 - - C-OH
5 107.9 108.0 6.85 (s) 6.86 (s) CH
6 110.2 110.3 6.96 (s) 6.97 (s) CH
5-OH | - - 9.80 (s) - OH
7-OH | - - 9.12 (s) - OH
4o - - 8.60 (s) - OH
OH

— Tong hop cac dir liéu phd, hop chat dugc xac dinh 1a Negletein — mot

flavone c6 nhoém hydroxyl tai vi tri 5, 6, 7 va 3/, 4'.
Negletein co hoat tinh da dang

nhuw chéng oxy héa, chong viém va bdo H4CO

vé té bdao than kinh. O nong dé thdp

Negletein c6 tic dung diéu hoa sy song HO
st ciia cdc té bao PCI12 khi bi thiéu OH o)
huyét thanh [4d26] (dong té bao PCI2 Negletein (EWE3)

la dong té bao phé bién nhdt dé nghién
ciru vé than kinh hoc)
< Hop chit 15 (Apigenin)
Chét bot mau vang nau.

Pho ctia hop chit EWE4 ¢ phd khéi luong ESI-MS m/z: 271 [M+H]" tuong
ung voi cong thire phan tir 1a CisHoOs.

Trén phd "H-NMR xuat hién bay proton aromatic c¢6 cau triic dac trung cho
hop chét flavonoid cung ba proton ¢ ving trudng thap & du 10.34, 10.83, 12.90
ppm goi ¥ ciu tric phan tir ¢6 3 nhém hydroxy. Phd *C-NMR va DEPT cua hop

chit EWE4 cho théy tin hiéu dic trung cua hop chét flavonoid véi su c6 mit cua 15
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carbon, trong d6 tim carbon bac bdn (khong lién két véi hydro) va bay carbon cia
nhém methin S liéu phd cua EWE4 trung khép véi sd liéu phd cua hop ciu tric
4°,5,7- trihydroxy-flavone (Apigenin)

Hing sb vat 1y, sb liéu pho va tai liéu tham khao khing dinh EWE4 ¢6 ciu truc 1a

Apigenin trung khép véi dit liéu Hop chit 2.

Apigenin

% Hop chat 16 (Tricin, EWE27)
Hop chat EWE27 14 chat bot mau vang. B. n. ¢: 296-298°C.
Pho khoi luong ESI-MS ghi nhan ion [M+H]+ tai m/z 331, twong tng véi
cong thic phan tir C17H1407 va khéi lugng phén tir 330 Da.
Pho 'H-NMR (DMSO0-d6, 600 MHz) cho thay cac tin hiéu dic trung nhu sau:
- 8H 6.97 (1H, s, H-3): proton duy nhét trén khung chromone.
-0H 6.20 (1H, d, J =2.0 Hz, H-6), 6.55 (1H, d, J = 2.0 Hz, H-8): cdp proton
vong A c6 tuong tac meta.
- 8H 7.32 (2H, s, H-2', H-6'): hai proton d6i xtmg & vong B (kiéu thé 3',5'-
dimethoxy).
- 0H 3.88 (6H, s): hai nhém methoxy & vi tri 3'- va 5'-OCH3.
- 0H 12.95 (1H, s), 10.80 (1H, s), 9.31 (1H, s): ba proton ciia nhém hydroxyl
phenolic tai vi tri 5, 7 va 4'.
Ph6 13C-NMR (150 MHz, DMSO-d6) ghi nhén 17 tin hiéu carbon, gom:
-0C 103.6 (C-3), 181.8 (C-4), 161.4 (C-5), 98.8 (C-6), 163.6 (C-7), 94.2 (C-
8), 157.3 (C-9), 103.7 (C-10).
- Vong B: 6C 120.4 (C-1"), 104.4 (C-2'/C-6"), 148.2 (C-3'/C-5"), 139.9 (C-4").
- Nhém methoxy: 8C 56.4 (3'-OCH3, 5'-OCH3).
Ph6 HSQC, HMBC, DEPT xac nhan diy du cac twong quan proton — carbon,

chtng minh ciu trac flavone c6 ba nhém hydroxyl va hai nhém methoxy.
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Vitri | oC (ppm) |oC* (ppm) | oH (ppm,J | oH* (ppm,J | Ghi chu
Hz) Hz)

2 164.1 164.1 - - C

3 103.6 104.3 6.97 (s) 6.98 (s) CH

4 181.8 181.8 - - C=0

5 161.4 161.4 - - C-OH

6 98.8 98.8 6.20 (d, 2.0) |6.21(d,2.0)0 |CH

7 163.6 163.6 - - C-OH

8 94.2 94.1 6.55(d,2.0) |6.56(d,2.0) |CH

9 157.3 157.3 - - C

10 103.7 103.5 - - C

1 120.4 120.3 - - C

2! 104.4 103.7 7.32 (s) 7.33 (s) CH

3 148.2 148.4 - - C-OCH3

4’ 139.9 139.8 - - C-OH

5’ 148.2 148.4 - - C-OCH3

6’ 104.4 103.7 7.32 (s) 7.33 (s) CH

3'- 56.4 56.3 3.88 (s) 3.89 (s) OCH3

OCH3

5'- 56.4 56.3 3.88 (s) 3.89 (s) OCH3

OCH3

5-OH |- - 12.95 (s) 12.96 (s) OH phenol

4'-OH | - - 9.31 (s) 9.32 (s) OH phenol

7-OH | - - 10.80 (s) 10.80 (s) OH phenol

Tong hop cac dir liéu trén, hop chat duge xac dinh 1a. 5,7-dihydroxy-2-(4-

hydroxy-3,5-dimethoxyphenyl)-4H-chromen-4-one hay con dugc goi 1a tricin.
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Tricin c¢6 tdc dung chéng viém tot.
Tac dung bao vé cua tricin chéng lai
roi logn chitc ndng néi mé lién quan
dén tinh trang viém do
lipopolysaccharide gdy ra bang cdch
tkc ché sie kich hoat cdc chat trung gian
gay viem nhu TNF-o, IFN-y, MCP 1
bang cdch diéu chinh cdc dwong truyén Tricin (EWE27)
tin hiéu NF-kB va MAPK. [4d28]

% Hop chit 17 (Ursolic acid, EWB3.2)
Chét bot mau trang. Diém nong chay: 285-288°C.
Pho ESI-MS ctia EWB3.2 cho peak ion phan tir m/z 457 [M+H]" tng voi cong

thirc phan tir cia hop chat 1a C3oHasOs.
Pho 1H-NMR (CD30D, 500 MHz) thé hién:

-8H 3.18 (1H, dd, J = 11.0, 4.5 Hz): proton tai vi tri C-3, lién két v&i nhom

hydroxyl.

-0H 5.24 (1H, t, J = 3.5 Hz): proton olefinic tai C-12.

-0H 2.20 (1H, d, J = 11.5 Hz): tin hiéu methine tai C-18.

-0H 0.78 — 1.12 (21H, s): céc tin hi¢u methyl ddc trung cho khung triterpen.

Pho 13C-NMR (CD30D, 125 MHz) ghi nhan 30 tin hiéu carbon phu hop véi
cAu tric ursan:

- 0C 78.6 (C-3), 125.7 (C-12), 138.4 (C-13), 180.5 (C-28) la cac carbon dac
trung lién két vi OH, ndi d6i, va nhém COOH.

Pho DEPT xéc nhén cac nhém CH3, CH2 va CH.

Tu phé HSQC va HMBC, xac dinh dugc cac tuong quan truc tiép va dai han

gitra proton va carbon.
Bang 3.22. S6 liéu pho ciia EWB3.2

Vi tri oC (ppm) | o6C* (ppm) | 6H (ppm,J | oH* (ppm,J | Ghi chi
Hz) Hz)
1 38.7 399
2 26.7 28.6
78.6 78.6 3.18 (dd, 3.49 (dd, CH-OH
J=11.0,4.5) |J=10.0,6.0)
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4 38.9 39.5

5 55.6 56.3

6 18.3 19.3

7 332 34.1

8 39.6 40.0

9 48.0 485

10 37.0 37.9

11 23.1 24.1

12 125.7 126.1 524 (t, 5.52 (brs) CH=CH
J=3.5)

13 138.4 139.8 Cc=C

14 42.1 43.0

15 27.7 29.2

16 242 25.4

17 483 48.5

18 53.1 54.0 2.20 (d, 2.68 (d, CH
J=11.5) J=11.0)

19 39.2 40.4

20 39.2 39.9

21 30.6 31.5

22 36.9 37.8

23 28.1 293 1.12 (s) 1.27 (s) CH3

24 15.3 17.1 0.78 (s) 0.91 (s) CH3

25 15.0 16.2 0.97 (s) 1.08 (s) CH3

26 16.7 18.0 0.96 (s) 1.05 (s) CH3

27 233 24.4 0.98 (s) 1.25 (s) CH3

28 180.5 180.4 COOH

29 16.6 17.9 0.89 (d, 1.03 (d, CH3
J=6.5) J=6.0)

30 20.6 21.9 0.85 (s) 0.98 (d, CH3

J=6.0)

“Po trong MeOD, *500MHz, €125 MHz, ¢ Do trong CDCl3

Tir hing sb vat 1y, s6 liéu phod va so sanh véi tai liéu tham khao [4d29] di khang

dinh cdu trac cia EWB3.2 1a 34-3-hydroxy-urs-12-ene-28-oic acid hay con c6 tén

goi la Ursolic acid.
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Ursolic acid la chat ton tai khd 30

phé bién trong thuc vit va dwoc phdt

hién ¢6 nhiéu hoat tinh sinh hoc ly thu
nhu khing viém, khdang virus, chong
oxi héa, ngan ngira khoi u va chita
bénh thap khép. Hop chat nay ciing
dwogc phan lgp tw loai E. rugulosa, E. 4
ciliata.

Ursolic acid (EWB3.2)
«»Hop chat 18 (Uvaol, EWE48)
Chat bot mau trang. Pi€m nong chay: 174-175°C.
Pho khdi lugng (ESI-MS) cta chit EWEA48 cho peak ion m/z 443 [M+H]*, ing

vai1 cong thirc C3oHs00:.
Pho 1H-NMR (CDCI3, 500 MHz) cho thay tin hiéu dic trung nhu sau:

-0H 3.23 (1H, dd, J=11.0, 5.0 Hz) tng v&1 proton cia nhém OH & vi tri C-3.

-8H 5.14 (1H, t, J = 3.0 Hz) 1a proton vinylic ctia ndi d6i C12=C13.

-0H 0.79 — 1.14 (18H, s/d): céac tin hi¢u methyl dac trung cho h¢ triterpen.

- 0H 3.54 (1H, d, J=11.0 Hz) va 3.53 (1H, d, J=10.0 Hz): tin hi¢u cia nhém
methylene mang OH & C-28.

Pho 13C-NMR (CDCI3, 125 MHz) ghi nhan 30 tin hiéu carbon phu hop voi
cAu trac ursan, trong d6 co:

- 0C 79.0 (C-3) va 69.9 (C-28): carbon bac ba va bac hai mang nhém
hydroxyl.

- 8C 125.0 (C-12), 138.7 (C-13): hai carbon sp2 dic trung cho ndi doi.

Céc dir liéu tir phd DEPT, HSQC va HMBC xéc nhan cic twong quan proton —

carbon va ciu tric cua Uvaol..
Bang 3.23. S6 liéu phé 1H, 13C-NMR cua Uvaol

Vitri | 6C (ppm) |oC* (ppm) | oH (ppm, J oH* (ppm, J Ghi chu
Hz) Hz)

3 79.0 79.0 3.23 (dd, 3.16 (ddt, CH-OH
J=11.0,5.0) |J=11.0, 6.0,
5.0)
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12 [125.0 125.2 5.14 (t,J=3.0) |5.14(t,J=7.5, | CH=CH
4.0)

23 [28.1 28.1 1.00 (s) 0.99 (s) CH3

24 [157 15.6 0.79 (s) 0.79 (s) CH3

25 | 156 15.5 0.98 (s) 0.98 (s) CH3

26 | 16.8 16.7 0.80 (d, J=5.5) | 0.84 (s) CH3

27 [233 233 1.10 (s) 1.14 (s) CH3

28 699 69.9 3.54 (d, 3.19 (d, CH20H
J=11.0),3.53 | J=11.0), 3.56
(d, J=10.0) (d, J=10.0)

29 [173 17.3 0.95 (s) 1.02 (s) CH3

30 [213 213 0.93 (s) 0.94 (s) CH3

Ttr hang s6 vat 1y, dit liéu pho va tai liéu tham khao [4d30] khang dinh hop
chat EWE48 c6 céu tric 1a 34, 28-dihydroxy-urs-12-ene hay con duoc goi 14 uvaol

30

Uvaol ¢é kha ndng ikc ché sin
sinh NO, giam sdn xudt ra cac
cytokine gdy viéem (TNF-a, IL-6,
IL-1B) va cdc chat trung gian gay
viém. [ 4d31].

Uvaol (EWEA48)

< Hop chit 19 (Lupeol, EWE15)
Dang tinh mau trang. BDiém nong chay: 215-216°C.
Ph6 1H-NMR (CDCI3, 500 MHz) cho thay céc tin hi¢u ddc trung nhu sau:
-0H 3.19 (1H, dd, J=11.0, 4.5 Hz): proton tai vi tri C-3 (lién két v6i nhom
hydroxyl).
-0H 4.69 (1H, d, J=2.0 Hz), 4.56 (1H, s): hai proton olefinic thugc nhom
methylene (-CH2=) tai C-29.
- 0H 0.68 — 1.92 (khoang 40H): cac proton methylene, methine va nhém
methyl ddc trung ctia by khung triterpen.
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-0H 0.76 — 1.03 (18H, s): tin hi¢u cua sau nhém methyl.

Phd 13C-NMR (CDCI3, 125 MHz) ghi nh4n 30 tin hiéu carbon, trong d6 ndi
bat:

- 8C 79.0 (C-3): carbon gin v6i nhom OH.

- 8C 109.3 (C-29), 151.0 (C-20): hai carbon olefinic ctia nbi d6i ndi phan ti.

- 0C 14.5 — 48.4: cac carbon mach nhanh aliphatic ddc trung.

Phd DEPT cho thiy sy hién dién cua cic carbon CH3, CH2 va CH, trong khi phd
HSQC va HMBC hb tro xé4c dinh cc twong quan proton-carbon.
Bang 3.24. S6 liéu pho ciia EWE15

Vitri | 6C (ppm) |oC* (ppm) | oH (ppm,J | 6H* (ppm,J Ghi chu
Hz) Hz)

1 38.8 38.7 1.68 (m) 0.90 (m)

2 27.5 27.4 1.89 (m) 1.61 (m)

3 79.0 78.8 3.19 (dd, 3.25(q,J=9.6) | CH-OH
J=11.0, 4.5)

4 38.9 383

5 554 55.2 0.68 (d,
J=9.5)

6 18.4 18.3 1.51 (m)

7 34.3 342 1.52 (m)

8 40.9 40.9

9 50.5 50.3 1.26 (s)

10 37.2 37.1

11 21.0 20.9 1.30 (m) 1.21 (m)

12 25.2 25.1 1.68 (m) 1.07 (m)

13 38.1 38.0 1.66 (m)

14 42.9 42.8

15 27.5 274 1.90 (m) 1.61 (m)

16 35.6 35.5 1.51 (m) 1.40 (m)

17 43.0 42.9
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18 [48.0 48.2 2.38 (m)
19 |484 47.9 1.36 (s)
20 | 151.0 150.6 C=C
21 [299 29.8 1.92 (m) 1.33 (m)
22 [40.0 39.9 1.40 (m) 1.21 (m)
23 [28.0 28.0 0.97 (s) 0.98 (s) CH3
24 154 15.4 0.76 (s) 0.75 (s) CH3
25 | 16.1 16.1 0.83 (s) 0.83 (s) CH3
26 | 16.0 15.9 1.03 (s) 1.03 (s) CH3
27 | 146 14.5 0.95 (s) 0.95 (s) CH3
28 | 18.0 18.0 0.79 (s) 0.78 (s) CH3
29 [109.3 109.2 4.69 (d, 462 (2H,d, |CH2=
J1=2.0), 4.56 | J=6.0)
(s)
30 [193 19.3 1.68 (s) 1.70 (s) CH3

“Po trong MeOD, b500MHz, <125 MHz, ¢ Do trong CDCl;3
Tir hang s6 vat 1y, dir liéu phd va so sanh voi tai liéu tham khao [4d32] hop chat
EWEI1S5 duogc xac dinh 1a 3f-hydroxylup-20(29)-en hay con dugc goi la lupeol.

Lupeol c6 tic dung chéng da viém véi
nhiéu co ché nhu NF-kB, cFLIP, Fas,
Kras,  phosphatidylinositol-3-kinase.
Pdng chii ¥ la lupeol & lieu diéu tri
khéng gdy déc tinh dén cdc té bao mé
binh thuong va la déi twong tiém ndng
trong viéc diéu tri ung thw [4d33]

Lupeol (EWEL1S)

< Hop chit 20 (Bentulinic acid, EWE87)

Chét bot mau vang. Diém nong chay: 280-282°C.

Phd khéi lwong (EI-MS) ctia hop chat EWES7 c6 pic ion m/z 456 [M]* tng voi
cong thirc C30Hag0s.
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Pho 'H-NMR goi y dén cdu trac cta hop chat triterpenoid kha giéng EWE15
boi cho thay tin hiéu ciia 6 nhom methyl & du 0.77, 0.83, 0.94, 0.98, 0.99 va 1.70
ppm. Tin hi¢u dic trung ctia mot proton ¢ du 3.20 ppm (1H, dd, J = 5.0, 11.5 Hz)
cho thdy proton nay lién két voi C-3 (carbon bac bon) c6 nhom hydroxy & vi tri
beta. mot proton & ou 3.01 ppm (1H. m). hai proton ¢ ou 4.62 (1H. brs) va 4.75
(1H. brs) ciing gitp khang dinh cau tric khung kiéu lupan cua phan ti.

Ph6 cong hudng tir hat nhan *C-NMR va DEPT cho thay tin hi¢u 30 carbon
bao gdm sau nhom methy, mudi mot nhém methilen, sdu nhoém methin va bay
carbon bac 4 (khéng lién két véi hydro). Piém khac biét voi EWE15 1a trén
EWES87 c6 tin hiéu ciia mot quaternary carbon dich chuyén vé phia trudng thap ¢
¢ 180.5 ppm (C-28) gitp khang dinh sy ¢6 mat mot nhom carboxylic carbon trong
phan tir. S6 liéu pho cia EWES?7 trung khép véi sb liéu pho caa HG40 & trén

Tir hang s vat 1y, s6 liéu pho va so sanh véi tai liéu tham khao [4d34], hop
chat EWES87 duogc xéac dinh 1 Betulinic acid , hoan toan tring khép véi Hop chat
20

Betulinic Acid EWES87
<% Hop chit 21 (f-sitosterol)

Hop chat dang tinh thé hinh kim mau tring, c6 Diém nong chay: 140-141°C,
[a]p?2+3,5° (¢ = 0,1, CHCl3). Pho EI-MS cho pic ion phan tir & m/z 414. Két hop
v6i phd NMR du doan chat c¢6 cong thirc phan tir 1a CaoHsoO.

Phd 1H-NMR (CDCI3, 500 MHz) thé hién dic trung cta khung sterol:

- Hai tin hi¢u singlet ing véi hai nhom methyl goc: H3-18 (6H 1.01) va H3-
19 (6H 0.68).

- Bén tin hi¢u doublet ing vdi cac nhom methyl H3-21, H3-26, H3-27, va
H3-29 trong vung 6H 0.81-0.93 ppm.
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- Tin hiéu oH 3.51 (1H, m) tuong Ung v&i1 H-3 trén carbon mang nhom
hydroxyl.

- Tin hiéu 8H 5.32 (1H, dd, J = 2.0, 5.0 Hz) gan cho H-6, thuc hé nbi doi
C5=Ce.

Phd 13C-NMR (CDCI3, 125 MHz) ghi nhan:

- 0C 71.8 ppm (C-3): carbon mang nhoém hydroxyl.

- 8C 121.7 ppm (C-6) va 140.8 ppm (C-5): hai carbon niam trong ndi déi.

- Céc tin hi€u khac tir 6C 11-50 ppm dai di¢n cho khung sterol chtra 29 carbon

(methyl, methylene, methine va bac bon).

Bang 3.25. S6 liéu pho 1H, 13C-NMR ciia p—Sitosterol

Vitri | o0C (ppm) |oC* (ppm) | oH (ppm,J | oH* (ppm,J | Ghichu
Hz) Hz)

3 71.8 71.9 3.51 (m) 3.49 (m) CH-OH

5 140.8 140.7 C=C

6 121.7 121.6 532(dd,J= |530(dd,J= | CH=CH
2.0,5.0) 2.0,5.0)

18- 11.8 11.9 1.01 (s) 1.01 (s) CH3 goc

CH3

19- 19.3 19.2 0.68 (s) 0.68 (s) CH3 goc

CH3

21- 18.8 18.7 0.93 (d, 0.92 (d, CH3

CH3 J=6.5) J=6.5)

26- 19.2 19.3 0.82 (d, 0.82 (d, CH3

CH3 J=6.5) J=6.5)

27- 19.6 19.5 0.83 (d, 0.83 (d, CH3

CH3 J=6.5) J=6.5)

29- 11.6 11.5 0.81 (d, 0.81 (d, CH3

CH3 J=6.5) J=6.5)
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Két hop dir liéu phd NMR, MS,
tinh chét vat 1y va so sanh véi tai liéu
tham khao (Mabry va cs.., 1970;
Agrawal, 1989) va chit chuin, hop
chit 21 duoc xac dinh 1a [—sitosterol.

[f—sitosterol

Cdc hop chat phan Idp tir hoa va than-1a lodi E. winitiana chit yéu la cac hop
chat flavonoid, phenolic va triterpenoid. Chung kha twong quan voi cac lop chat
chinh thuoc chi Elsholtzia.

3.4. Lién két chi ddu ho4 hoc giira mat ong Bac Ha Ha Giang va cAy ngudn mat
chinh Elsholtzia winitiana Craib.

Mait ong bac ha Ha Giang (sau dy goi tit 1a Mat ong BHHG) 14 san phim mat
ong noi tiéng ¢ Ha Giang, dugc danh gia cao vé chat lugng béi mat dugc thu hoach
vao mua hoa cua loai Kinh gidi day Elsholtzia winitiana Craib. (tén dia phuong la
“bac ha”) moc hoang khiap noi ¢ ving cao nguyén da. Véi muc tiéu bude dau
xac dinh chét luong va phat hién chi dau hoa hoc dic trung cho dac san Mat
ong BHHG chung t6i di tién hanh thu thap 09 miu mat ong BHHG tir cac nha
nudi ong trén ving cao nguyén da Pong Vian (ki hiéu tir M1 dén M9), cac mau
duogc sur dung dé thyuc hién 3 noi dung nghién ctru sau:

1. Panh gia chat luong va thanh phan ctia mat ong BHHG

a. Xac dinh mot sd chi tiéu chat luong chinh cua mat ong bac ha theo cac
tiéu chuén hién hanh.

b. Phan tich thanh phan cac hop chat d& bay hoi bang phuong phap GC-MS

c. Phat hién sy c6 mit cua mot sd hop chit thuoc nhém flavonoid va acid
phenolic bang phuong phap sic ky ban mong.

d. Phat hién sy c6 mat cia mot sb hop chat thuéc nhom flavonoid bﬁng
phuong phap phé Raman.
2. Pbi sanh va xac dinh lién két chi dau héa hoc giita thanh phan bay hoi cia ciy
ngudn mat va mat ong BHHG
3. DPoi sanh va xac dinh lién két chi ddu hoa hoc giita thanh phan khong bay hoi ciia

ciy ngudn mat va mat ong BHHG
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Két qua dugc dung dé xay dung h¢ chi dAu hod hoc da 16p nham phuc vu xac
thue ngudn gdc va truy xudt chi dan dja 1y dbi voi mat ong BHHG.
3.4.1. Ddnh gid chit lwong va thanh phén ciia mit ong BHHG
3.4.1.1. Két qua xdc dinh mét sé chi tiéu chit lwong chinh ciia Mt ong bac ha
Ha Giang theo cdc tiéu chudn hién hanh.

Két qua xac dinh mét sb chi tiéu chét luong chinh ctia Mat ong BHHG theo
céc tiéu chuan hién hanh duoc trinh bﬁy trén Bang 3.26 , trong d6 cac cOt Min,
Max, va Avg 1a cac gia tri nho nhét, 16n nhat va trung binh do duoc, con TCVN la
tiéu chudn Viét Nam va TCXK 1a tiéu chuan xuat khau cho san pham mat ong cia
Viét nam [1-4].

Két qua trén Bang 3.26 cho thdy Mat ong BHHG nguyén thay c6 chat
luong vuot trdi vé hai chi tiéu quan trong 1a ham lwong duong khir (fructose va
glucose tong s rat cao) va ham luong HMF (hydroxymethylfufural rat thap). Tuy
nhién chi tiéu vé thay phan c6 phan cao hon mutc qui dinh. P axit (meq/kg, mili
duong lugng axit trén 1 kg) tuy chua vuot ngudng cua tiéu chuan Viét Nam va quc
té (Codex Alimentarius), nhung ciing can cht y dé cai thién.

Bang 3.26. Két qua xac dinh mdt s6 chi tiéu chat lwong chinh ciia Mit ong bac

ha Ha Giang theo cic tiéu chuin hién hanh.

TT Tén chi tiéu Ponvi | Min | Max | Avg | TCVN | TCXK
1 | Ham lugng nudc % 21,0 | 23,0 | 21,8 <20 <20
Fructose va
2 , , % 70,5 | 75,2 | 73,4 > 60 > 65
glucose tong so
3 | b axit meq/kg | 37,6 | 48,7 | 40,9 <50
4 | HMF ppm 45 | 16,2 | 93 <40 <20

3.4.1.2. Két qud phan tich thanh phén cdc hop chit dé bay hoi c6 trong Mt ong
bac ha Ha Giang

Thanh phan bay hoi trong cac mau mat ong Bac Ha (M1-M9) duoc xac dinh
bﬁng GC-MS trén pha bay hoi cho théy su hién dién 6n dinh cua nhiéu nhém hop
chét d& bay hoi. Bang tong hop cac hop chit chinh bao gém hydrocarbon (octane,
n-undecane, n-tetracosane, a-pinene), alcohol (1-penten-3-ol, 4-hexen-3-ol,

nonanol, isoborneol, thymol/carvacrol), aldehyd (n-nonanal, n-decanal,
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benzeneacetaldehyde), keton (2-heptanone, damascenone, benzophenone), ester
(butyl butyrate, hexyl butyrate, methyl salicylate, methyl dihydrojasmonate), va
acid béo bay hoi chudi ngan dén trung binh (propanoic acid, butyric acid, pentanoic
acid, nonanoic acid, benzoic acid, benzeneacetic acid, 2-butenedioic acid,
hexanedioic acid).

Trong s6 d6, a-pinene xuét hién v6i ham lugng twong ddi dang ké trong tat
ca cac mau (khoang 2,03—6,08% véi gia tri trung binh xap xi 4,02%). Pay 1a mot
monoterpene thudng gip trong tinh dau cia nhiéu loai thuc vat thom, bao gdm cé E.
winitiana. Su hién dién 6n dinh cua a-pinene trong mat ong Bac Ha cung cd mbi
lién hé giita ngudn thuc vat gidu terpenoid va hd so hwong dic trung ctia mét ong.

Nhom aldehyd va benzenoid thom (vi du benzeneacetaldehyde) cung cac hop
chét ester thom nhu methyl salicylate dong vai trd quan trong trong mui 'hoa-ngot' —
'mit ong dic san'. Nhom acid béo bay hoi chudi ngan (butyric acid, pentanoic
acid...) tao nén cam quan béo-am va hoi chua nhe dic trung ciia mat ong ving nii
da voi. Nhitng hop chét ndy vira phan 4nh hoat dong chuyén hod cta ong, vira phan
anh ngudn hoa c6 mui 3.

Tuy nhién, trong diéu kién phan tich chiét dung méi thong thuong ap dung
cho loat mau M1-M9, ghi nhan tin hiéu ctia Rosefuran va Rosefuran epoxide & murc
thap. Piéu ndy c6 thé phan anh han ché phuong phap: cac furanoid monoterpene
nay rat dé bay hoi va khong bén trong mdi truong nuéc — acid nhe ctiia mat ong;
d6ng thoi muc ton du cia chiing trong mat ong thanh pham c6 thé naim & ngudng
thip cho phuong phap chiét dung méi. Dé truy diu truc tiép nhém nay, can ap dung
headspace HS-SPME/GC-MS ngay trén mau mat ong twoi hodc miu bao quan t6i
thiéu, thay vi chi dwa vao chiét dung méi toan phan.

Dua trén dir liéu vé su suy giam Rosefuran/Rosefuran epoxide khi xur ly vi
song va su xuat hién cau tir Unknown-5, c6 co so du bao rang trong mat ong di on
dinh thuong pham, ddu vét con sot lai khong nhat thiét 1a Rosefuran epoxide
nguyén dang, ma c6 thé 1a san pham chuyén hod twong tu Unknown-5 (m/z 95/184;
RI xdp xi 1330-1340). Vi vdy, bo chi ddu hod hoc can tinh ca cac din xuit chuyén
hoa ctia furanoid monoterpene nhu chi dau gian tiép cho ngudn hoa E. winitiana.

Bang 3.27. Thanh phan héa hoc cac hop chit bay hoi trong mit ong Bac ha
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Ha Giang xac dinh baing GC-MS

TT Hop chat Nhém chat Min Max Avg
(1) ) 3) 4) (5) (6)
1 Octane Hydrocarbon 0,43 1,21 0,84
2 n-Undecane Hydrocarbon 0,26 0,46 0,36
3 n-Tetracosane Hydrocarbon 0,32 0,73 0,41
4 Alpha-pinene Hydrocarbon 2,03 6,08 4,02
5 1-Penten-3-ol Alcohol 0,38 0,5 0,43
6 4-Hexen-3-ol Alcohol 3,01 6,33 4,47
7 Nonanol Alcohol 1,45 10,45 5,87
8 Isoborneol Alcohol 0,12 0,22 0,15
9 Thymol/carvacrol Alcohol 0,27 0,3 0,37
10 n-Nonanal Aldehyd 1,69 10,91 6,19
11 n-Decanal Aldehyd 0,81 1,96 1,36
12 Benzeneacetaldehyde Aldehyd 0,26 0,84 0,42
13 2-Heptanone Keton 0,22 0,92 0,46
14 Damascenone Keton 2,19 4,04 3,37
15 Benzophenone Keton 0,33 0,61 0,43
16 Butyl butyrate Ester 1,41 2,65 2,05
17 Hexyl butyrate Ester 0,04 2,85 1,38
18 Methyl salicylate Ester 1,36 1,46 1,41
19 Methyl dihydrojasmonate | Ester 0,64 1,16 0,88
20 Propanoic acid Acid 0,58 2,31 1,8
21 Butyric acid Acid 8,19 12,2 6,83
22 Pentanoic acid Acid 5,06 7,28 6,34
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TT Hop chat Nhém chat Min Max Avg
23 Nonanoic acid Acid 0,47 10,26 4,89
24 Benzoic acid Acid 0,48 1,33 0,91
25 Benzeneacetic acid Acid 0,6 0,78 0,72
26 2-Butenedioic acid Acid 0,27 0,39 0,36
27 Hexanedioic acid Acid 0,25 0,43 0,33
28 Rosefuran epoxide Furanoid <0,05 0,80 0,30
monoterpene
29 Rosefuran Furanoid <0,01 0,20 0,08
monoterpene
30 Unknown 5 (dan XUAt Furanoid <0,10 1,50 0,60
Rosefuran epoxide) monoterpene
chuyén hod

3.4.1.3. Két qud Phdt hién sw cé mdt ciia mét sé hop chit thugc nhém flavonoid
va acid phenolic bang phwong phdp séc ky bin méng.
Khao sat dinh tinh vé thanh phan mot s6 hop chat c6 trong mat ong Bac ha

Ha Giang theo phuong phap phan tich sic ky ban méong TLC. Sau cin chiét ethyl
acetat (EM1-EM6) clia sdu mau mat ong thu nhan & Ha Giang (M1-M6) dugc chay
sic ky 16p mong cung v6i chat chuan da phan 1ap duoc hodc c6 sén, hé dung moi
sau: n-Hexan:Ethyl acetate:Acid formic = 6:3:01 (v/v/v). Két qua dinh tinh c6 trong
bang 3.28

Bing 3.28. Két qua phan tich dinh tinh mgt s6 chat thugc nhém Flavonoids va

acid phenolic pho bién trong miu mit ong bac ha Ha Giang biang TLC

Chit chuandinh | M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8 | M9

tinh
Acid Gallic - - + + - - + + +
Acid Ferulic + - + + - - + - -

Acid Coumaric - - - - + - + + -
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Quercetin + + + + + + + + +
Acid Caffeic - + + - - + + - +
Catechin + + + + + + + + +
Luteolin + - + - + + + + T
Acid Phenylacetic + + + + + + + + +
Kaempferol + + + - - + + + +

Ky hiéu (-) Khéng thé hién, (+) Thé hién

Tir bang két qua trén c6 thé nhan thiy trong cac miu mat ong Bac ha Ha
Giang khéao sat co su xuét hién ctia mot sé chat thudc nhom Flavonoids va acid
phenolic, trong d6 c6 mot s6 chat duoc tach chiét va phan 1ap tir phan hoa cia cay
ngudn mat (Quercetin, Catechin,...), ddy ciing 13 cin ctr dé dénh gia mdi lién hé
giita loai cdy ngudn mat va mat ong bac ha Ha Giang. Nhom hop chat nay c6 ¥
nghia rat 16n & goc d6 chimg ctr phap 1y — khoa hoc: néu mat ong that co chtra ddu
vét cac flavonoid/triterpenoid tring khép véi bd hop chit ciia hoa E. winitiana, thi
d6 13 bang chirg manh ring ong d thu mat/phan tir loai cdy ndy, chir khong phai tir
ngudn hoa khac. Nguoc lai, cac mau pha siro dudng hodc maét ong gia thuong
khong tai tao duoc hd so polyphenol-phytochemical dic thu nay.
3.4.1.4. Két qua Phdt hién sw c6 mdt ciia mét so6 hop chit thuéc nhém flavonoid
bang phwong phdp phé Raman.

Phd Raman ctia mét ong Bac Ha cho phép ghi nhin nhanh 'ddu vén tay tong
thé' cia mau ma khong can tach chiét. Cac ving Raman quan trong quan sat dugc
bao gdm: (i) ving 1.000-1.200 cm™ dic trung cho dao dong C-C va C-O-C cua
duong khtr (glucose, fructose) — ddy 1a nén carbohydrate tu nhién ciia mat ong; (ii)
ving khoang 1.440—1.460 cm™ phan 4anh dao dong bién dang —CH2/~CHs ctia cac
aldehyd/keton mach thrfmg va acid béo bay hoi chudi ngén, phu hop véi su hién di¢n
clia nonanal, 2-heptanone, butyric acid, pentanoic acid... di thiy trong GC-MS;
(iii) ving khoang 1.600—1.620 cm™ lién quan dén dao dong C=C cua khung thom
benzenoid, tuong thich véi sy hién di€n cia benzeneacetaldehyde, benzophenone,

methyl salicylate — cac hop chit quyét dinh mui hoa-ngot dic trung; va (iv) ving
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khoang 1.650-1.665 cm™, gin voi dao dong C=C khong bdo hoa va khung
isopropenyl/terpenoid, duoc xem 1a ctra s6 nhdn tin hiéu téng thé cua nhom

furanoid monoterpene c6 ngudn goc tu E. winitiana.

Mint honey

Raman Intensity

400 600 800 1000 1200 1400 1600
Wavenumber (em™)
Hinh 3.9. Phé Raman ciia mit ong Bac ha Ha Giang

Y nghia ctia pho Raman 13 kha ning sang loc nhanh: mdt miu mat ong
thuong mai néu thiéu rd rét tin hiéu ¢ vung thom (~1.600 cm™) va ving terpenoid
(~1.650 cm™), trong khi van thé hién nén duong ¢ ving 1.000—-1.200 cm™, thi c6
thé nghi ngo 13 san phdm bi pha lodng/pha tron (vi du siro dudng) thay vi mat ong
Bac Ha thét giau hop chit bay hoi ¢6 ngudn gde thuc vat duogc licu.
3.4.2. Péi sdanh va xdc dinh lién két chi ddu héa hoc giiva thanh phéin bay hoi ciia
cdy nguén mdt va mét ong BHHG

Thanh phéan bay hoi cua cdy ngudn mat (Elsholtzia winitiana) thé hién mot
ho so hoa hoc rat dic trung, trong d6 nhom furanoid monoterpene chiém wu thé ap
dao. Rosefuran epoxide dat toi 63,17% trong tinh dau hoa va 69,56% trong tinh dau
than-14 (ppTT), trong khi Rosefuran chiém 12,47% trong tinh dau hoa nhung chi
con & mic 1,77% trong than-1a. Khi chuyén sang phuong phap chung cit c6 vi song

hd tro (ppVS), ham lwong Rosefuran va Rosefuran epoxide déu giam manh va xuét
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hién hop chat Unknown-5 (m/z 95/184; RI ~1336) véi ham luong cao (dén 18,06%
& tinh dau hoa va 26,65% ¢ tinh dau than-14). Piéu nay ching t6 cac furanoid
monoterpene chi chét ciia cdy c6 thé bi chuyén hoa thanh san pham thir cap trong
diéu kién c6 nuée va nhiét.

B6 thanh phan bay hoi cua mat ong Bac Ha Ha Giang (BHHG) thu dwoc
bang GC-MS trén pha bay hoi ctia cac mau M1-M9 cho thiy cac nhoém hop chét
chinh gdm: hydrocarbon (octane, n-undecane, a-pinene...), alcohol (1-penten-3-ol,
4-hexen-3-ol, nonanol...), aldehyd (n-nonanal, n-decanal, benzeneacetaldehyde),
keton (2-heptanone, damascenone, benzophenone), ester thom (butyl butyrate,
hexyl butyrate, methyl salicylate, methyl dihydrojasmonate) va acid béo bay hoi
chudi ngan — trung binh (butyric acid, pentanoic acid, nonanoic acid, benzoic acid,
benzeneacetic acid...). Trong s6 do, a-pinene hién dién 6n dinh v6i ham luong
tuong ddi cao (khoang 2,03-6,08%, trung binh xap xi 4,02%), phan anh dong gop
terpene tir ngudn thuc vat thom. Methyl salicylate, benzeneacetaldehyde va cac
aldehyd thom khac quyét dinh mui “hoa—mat” dic trung cua mét ong ving cao
nguyén da.

Viéc ddi sanh cho thay ba diém lién két hoa hoc truc tiép giira cdy ngudén mat
va mat ong BHHG:

(i) Lién két terpene / monoterpene: Cic monoterpene nhu a-pinene,
limonene, 1,8-cineole va (E)-B-caryophyllene xuat hién trong tinh dau cua E.
winitiana, ddng thoi a-pinene dugc phat hién lap lai trong tat ca cac miu mat ong &
muc phan trim déng ké. Nhu vay, a-pinene déng vai trd “chi diu nén terpenoid”
phan anh sy chuyén dich hop chat bay hoi tir nguyén liéu hoa sang mat ong.

(ii) Lién két benzenoid thom: Tinh dau hoa/than-14 chta cac ciu tir thom
vong benzen nhu benzaldehyde va acetophenone. Trong mat ong BHHG, xuat hién
benzeneacetaldehyde, benzophenone va methyl salicylate — cac hop chat thom co
nhan benzenoid, tao mui “hoa-ngot”. Diéu nay chi ra réng tin hi€u cam quan “mui
hoa dugc lidu” cua E. winitiana van dugc in 1én pha bay hoi ctia mat ong duédi dang
loat aldehyd/keton thom va ester thom. Pay 1a chi ddu cam quan-ving, vi nhom
benzenoid thom nay 1a phan 16n tao nén mui dic trung cuia mat ong BHHG.

(iii) Lién keét furanoid monoterpene dic hi€éu nguon méat: Rosefuran
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epoxide va Rosefuran 12 nhimg hop chét chiém wu thé vuot trdi trong tinh dau hoa
cua E. winitiana, v6i ti 16 Rosefuran epoxide : Rosefuran khoang 5:1 & phan hoa.
Pay 1a chi diu hoa hoc rat riéng ctia cdy nguén mat & Pong Van. Tuy chua ghi nhin
rd hai hop chét ndy bing quy trinh chiét dung méi ap dung trén mat ong thuong
pham, diéu nay hop 1y vé mit k¥ thuét: (1) ching cuc ky dé bay hoi va kém bén
trong moi trrong nudc—acid nhe cua mat ong; (2) chiing c6 thé bi chuyén hoa in situ
trong qua trinh ong ché bién mét va trong qua trinh bao quan sau thu hoach. Bang
chtng trong thi nghiém ppVS cho thiy Rosefuran epoxide suy giam song song voi
su hinh thanh Unknown-5. Tir d6 suy ra rang dang con ton luu trong mat ong
thuong pham c6 thé khong phai chinh Rosefuran epoxide, ma 1a san pham chuyén
hoa kiéu Unknown-5.
Noi cach khac: véi pha bay hoi, bo chi dau lién két cdy — mat ong bao gom

(a) a-pinene va cac monoterpene/terpenoid nén, (b) cum benzenoid thom
(benzeneacetaldehyde, methyl salicylate...), va (c) ddu furanoid monoterpene dic
trung — c6 thé ton tai dudi dang san pham chuyén héa (kiéu Unknown-5) thay vi
epoxide nguyén thity. Ba cum chi ddu nay 13 co s& khang dinh ngudn gdc sinh hoc
ctia mat ong BHHG tir E. winitiana, va 13 nén cho thiét 14p chuan d6i sinh GC-MS
headspace phuc vu xac thuc 16 mat ong thuong mai.
3.4.3. Doi sanh va xdc dinh lién két chi ddu héa hoc gia thanh phan khéng bay
hoi ciia cdy nguon mat va mit ong BHHG

Cin chiét hoa cua Elsholtzia winitiana cho thdy mot tap hop hop chat thi cap
khong bay hoi c6 gia tri nhan dang rit cao, bao gém céac flavonoid aglycone
(Apigenin, Quercetin, Kaempferol), flavonoid glycoside (Apigenin 7-O-B-D-
glucopyranoside, Rutin, Hesperidin), polyphenol/flavan-3-ol [(+)-Catechin], acid
phenolic (Protocatechuic acid) va cac triterpenoid ty nhién (Oleanolic acid,
Betulinic acid). Day 1a cac cau tir phan ldp va mo ta cau trac bang pho NMR, nghia
la ching thuc sy hién dién trong nguyén li¢u hoa — tirc chinh 1a vat chit ma ong tiép
xuc tryc tiép khi thu mat/phan.

Nhitng hop chit nay khong bay hoi, nén khéng xuit hién trong phan tich GC—
MS pha bay hoi ciia mat ong. Thay vao d6, nhom nay ton tai trong pha polyphenol

cia mét ong that va chi 16 ra khi chiét polyphenol/phenolic fraction rdi phan tich
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bang LC-MS hoic HPLC-DAD. Pay 1a diém khac biét quan trong: 16p hop chét
nay khoéng mé ta mui, ma mé ta “chi ddu sinh hoc sau” cua ngudn thuc vit.

Su lién két hoa hoc gifra can chiét hoa va mat ong BHHG nam & chd:

e Cac flavonoid aglycone (Apigenin, Quercetin, Kaempferol) va glycoside
(Rutin, Hesperidin) 1a cac marker thuc vat dic trung; ching thuong duoc coi la chi
thi ngudn thuc vat — phan hoa trong nhiéu nghién ctru vé truy xuat ngudn goc mat
ong don hoa no6i chung.

e (+)-Catechin va Protocatechuic acid phan anh nén polyphenol chéng oxy
hoa ndi tai cua loai thuc vat nguén mat.

e Oleanolic acid va Betulinic acid 1a triterpenoid ty nhién c6 y nghia duogc
liéu; sy hién dién cua ching trong can chiét hoa cho théiy cay nguén mat khong chi
cung cip duong (nectar) ma con cung cap cac phan tir hoat tinh sinh hoc c6 thé
dugc dong van chuyén vao mat ong dudi dang vét. Pay 1a dau hiéu manh mang tinh
“dinh danh sinh hoc”, vi c4c triterpen nay khong dé co mit trong siro pha dudng
hay mat ong gid cong nghi¢p.

Khi ddi chiéu v6i mat ong BHHG, 16p hop chit khong bay hoi ndy chinh 13
bang chimg ¢ mirc phan tir rang ong thuc su twong tac voi E. winitiana, chit khong
chi “dung gan”. Néu céc flavonoid/triterpenoid dic trung ciia hoa E. winitiana dugc
phat hién trong phan doan polyphenol/mudi kho ciia mau mat ong, diéu d6 gan nhu
khang dinh ngudn gdc sinh hoc va dia 1y:

e Khong chi mui huong cia cdy in vao mat ong, ma ca bd chuyén héa thir cap
dac thu (flavonoid + triterpenoid) cling in vao.

e Diy 1a 16p chi dau rat khé lam gia bang cach pha tron siro dudng hoic pha
huong liéu tong hop, vi mudn gia dugc thi phai bd sung dung cic hop chat
polyphenol/triterpenoid tuong Gmg vi cdy ngudn mat — diéu nay vira dit, vira dé bi
16 khi dbi chiéu dinh tinh va dinh luong.

Chinh vi vayajm 16p khong bay hoi (flavonoid, polyphenol, triterpenoid) 1a
“bang chimg phap 1y dé bao vé chi dan dia Iy mat ong Bac Ha Ha Giang. Lép nay
trd 101 cau hoi: “Ong da thuc sy hut tor ding loai cay ban dia d6 hay chua?” trong
khi 16p bay hoi chii yéu tra 1o cau hoi: “Mui va profile cdm quan ctia mat ong nay

c6 ding kiéu mat ong Bac Ha that hay khong?”. Hai 16p bd sung nhau.
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3.5. Buéc dau xay dung chi ddu héa hoc da 16p va bang chi tiéu hoa 1y dic
trung cho cho sin phim “mait ong bac ha Ha Giang”
3.5.1. Buéc dau xay dung chi ddu hoa hoc da 16p cho Mat ong BHHG

Két qua phan tich tai Muc 4.4 dugc dung dé xay dung hé chi dau hoa hoc da
16p nham phuc vu xac thuc ngudn gdc va truy xuat chi dan dia Iy d6i véi mat ong
BHHG.

Hé chi ddu d& xuit bao gém ba 16p bd trg nhau, twong tmg véi ba cau hoi
khac nhau ma co quan quan 1y, nha khoa hoc va thi trudng déu quan tam:

Lép 1. Chi diu bay hoi (GC—MS/headspace). “Mit ong nay c6 ding mui
— ho so hop chit dé bay hoi clia mit ong Bac Ha Ha Giang that hay khong?”
L&p nay dua trén cac hop chat dé bay hoi thu dugc bang GC-MS, gom:
e Nhom furanoid monoterpene dac trung cho Elsholtzia winitiana, véi
Rosefuran epoxide, Rosefuran va san pham chuyén hoa kiéu Unknown-5
(m/z 95/184; RI ~1336). Nhom nay 1a chi ddu ngudn hoa, vi né phan anh
tryc tiép chi diu hoa hoc riéng ciia cdy ngudén mat.
« Cac monoterpene va sesquiterpene nén, dic biét o-pinene (ton tai 6n dinh &
tat ca mau mat ong khao sat véi ham luong twong dbi dang ké), limonene,
1,8-cineole, (E)-B-caryophyllene. Pay 1a chi ddu “hwong thom thuc vat” —
ching minh mat ong duoc hinh thanh trong diéu kién ong tiép cin ngudn
thuc vat thom chir khong phai siro dudng.
e Nhom benzenoid thom (benzeneacetaldehyde, benzophenone, methyl
salicylate...) 1a chi ddu cam quan ving: chiing giai thich mui “hoa-ngot /
duoc li¢u / mat ong cao nguyén d4” dac trung cua mat ong BHHG, va c6 gia
tri phan biét cam quan-thi trudng gitra mat ong that va mat ong pha huong.
=> Lép 1 tra 10i bai toan nhan dién nhanh hd so huong — thr ma nguoi tiéu
dung va co quan quan 1y thuong quan sat dau tién khi kiém tra mot 16 hang thuong
mai.

Lép 2. Chi dau khong bay hoi (LC-MS/HPLC). “Ong c6 thue sy hut tir
ding ciy ban dia hay khong?”

L6p ndy dua trén nhom hop chat polyphenol, flavonoid va triterpenoid phan

lap tor hoa E. winitiana: Apigenin, Quercetin, Kaempferol, Rutin, (+)-Catechin,
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Hesperidin, Protocatechuic acid, cung cac triterpenoid nhu Oleanolic acid va
Betulinic acid.

o Day la chi d4u sinh hoc sau, vi cic chat nay khong phai hwong liéu va khong
thé sinh ra chi bang cach c6 dic siro duong.

o Néu tim lai duoc céc hop chét nay (hoac cap dau dinh tinh/dinh luong dac
trung ctia ching) trong phan doan polyphenol cia mat ong BHHG bang LC—
MS/HPLC, thi d6 1a bang ching truc tiép rang dan ong da thu mét/phan tir E.
winitiana.

e L6p 2 c6 gi tri phap 1y. N6 dung dé chirng minh ngudn gdc sinh hoc — diéu
kién cot 161 dé bao vé chi dan dia 1y va chdng gian 1an thuong mai.
=> L&p 2 cho phép khang dinh mbi quan hé “ong «> loai cay dic hiru ving

Pong Van” bang chi ddu phén tir khé lam gia.

Lép 3. Dau véan tay (fingerprint) Raman. “Miu dang cim trén tay cé
dang tin dé mang di giam dinh siu hay dia dang nghi ngay tir dau?”
Phd Raman truc tiép trén mau mat ong cho thdy dong thoi:

« Nén carbohydrate tu nhién (viing ~1000—1200 cm™), giup phan biét mat ong
that v6i cac ché pham siro cong nghiép bat thuong.

« Dau vét aldehyd/keton aliphatic va acid béo bay hoi (ving ~1440—-1460
cm™), twong thich véi cac acid chudi ngan va keton quan sat bang GC—MS.

« Dau nhian thom benzenoid (ving ~1600 cm™), an khdp voi
benzeneacetaldehyde, benzophenone, methyl salicylate — cac thanh phan mui
“hoa-ngot” dién hinh.

o Vung dao dong C=C khong bao hoa/isopropenyl (khoang 1650-1665 cm™),
goi v su hién dién cta cac terpenoid/furanoid monoterpene ngudn gbc E.
winitiana.

Raman cho phép sang loc nhanh tai hién truong, trude khi dau tu phan tich
sau. Néu mau thuong mai khong mang fingerprint Raman dtng kiéu mat ong Bac
Ha (thiéu ving thom ~1600 cm™, thiéu vung terpenoid ~1650 cm™, chi con lai nén
duong), miu d6 bi xép vao nhém nghi ngd va khong nén gin nhin “Bac Ha Ha
Giang” trudc khi kiém chimg lai bang GC-MS/LC-MS.

=> Ldp 3 1a 16p canh bao sém, cuc ky hitu dung trong quan 1y thuc té: kiém
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tra nhanh 16 hang thu mua, kiém soat gian 1an trén thi truong, va bao vé danh tiéng
chi dan dia ly.
Téng hop ba 16p chi diu

« Lép bay hoi (GC-MS headspace): m6 ta hd so mui va cac ciu tir d& bay hoi,
bao gdm diu dic hiéu ngudn hoa (furanoid monoterpene kiéu Rosefuran
epoxide va san pham chuyén hoda Unknown-5).

« Lop khong bay hoi (LC-MS/HPLC): mb ta bo chuyén hoa thir cap dic thu
(flavonoid, polyphenol, triterpenoid) tr E. winitiana, déng vai trdo bang
chting sinh hoc — phap 1y ctia nguén gdc.

« Lop Raman: fingerprint tong thé dé sang loc nhanh va phat hién bét
thuong/pha tron.

Ba 16p nay gan thiang chudi: cdy nguén mdat — ong — mdt ong thanh pham,
va cung cap mot quy trinh kiém chtng theo hai budc:

1. Sang loc nhanh bang Raman + d6i chiéu ho so bay hoi dic trung (GC-MS
headspace).

2. Khang dinh ngudn gbe sinh hoc bang truy vét
polyphenol/flavonoid/triterpenoid dac thu (LC-MS/HPLC).

Pay 1a khung k¥ thuat dé xay dung SOP kiém dinh, ching nhén, va bao vé
chi dan dia Iy “mat ong Bac Ha Ha Giang”.

3.5.2. Xdy dung chi tiéu hoa ly dic trung cho san pham “méit ong bac ha Ha
Giang”

Sau khi phan tich mau mat ong tién hanh d6i chiéu theo tiéu chuan Duoc
dién Viét Nam IV (DDVN), TCVN 5267-1:2008; CODEX STAN 12:1981, mot
s6 murc chi tiéu co ban dic trung cho chat lugng mat ong bac ha Ha Giang:

Bang 3.29. Bang mirc chi tiéu co ban diic trung cho chit lwgng mét ong bac ha

Ha Giang
STT Tén chi tiéu Don vi Murc dap ung
1 Tap chét Dinh tinh Am tinh
2 | Tinh bot va dextrin Dinh tinh Am tinh
3 Saccarin Dinh tinh Am tinh
4 | Puong trio nhan tao Dinh tinh Am tinh
5 Sunfat Dinh tinh Am tinh
6 Clorit Dinh tinh Am tinh
7 Vét ri st Dinh tinh Am tinh
8 | Chisb acid (mili duong 35 - 40
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STT Tén chi tiéu Don vi Murc dap ung
luong/kg)
9 Puong khir (%) >170
10 | Ti trong - >1,38
11 | Thuy phan (%) <20
12 | Tro sunfat (%) 0,10-0,12
13 | HMF (ppm) <40
14 | Tong sb vi sinh vat (CFU/mL) <1000
15 | Cam quan mau sic - Trong, Vé{lg xanh dén
vang
16 | Cam quan mui vi - Mu1,th0'1;n, vingot
mat, dac trung
Thanh phan hoa hoc cua cac hop chit bay
hoi: Nhom furanoid monoterpene dac
trung va dan ‘Xuét; monoterpene va
sesquiterpene nén, dac biét o-pinene, C s
17 limccl)nenle?? 1,8-cineole, p(E)-B- & C6 mat
caryophyllene; Nhom benzenoid thom
(benzeneacetaldehyde, benzophenone,
methyl salicylate...)
Co tin hi¢u cac peak
ddc trung tai vung 590
1 | Mot s6 hop chat thudc nhém Flavonoids Phd Raman cm’, 1170 cm™ va 1500

va acid phenolic (Quercetin, Catechin...)

cm’!, ving thom ~1600
cm™', vung terpenoid
~1650 cm™

Cac mau mat ong dugc phan tich néu dap tng duoc cac chi tiéu trén thi c6 thé
két luan dat chét luong cua cac miu mat ong bac ha Ha Giang.
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KET LUAN VA KIEN NGHI
KET LUAN

Tur két qua “Nghién clru hoa hoc, hoat tinh sinh hoc cua loai Elsholtzia
winitiana Craib. va xy dyng chi tiéu hoa 1y dic trung cho san phim “mat ong bac
ha Ha Giang”, ching t61 thu dugc mot s6 két luan sau:

1. Luan an da nghién ctru mot cach h¢ théng loai Elsholtzia winitiana Craib.
(cdy bac ha d4) thu hai tai Cao nguyén da Dong Vian, Ha Giang: thu nhan tinh dau
tir hoa va phan than-1a bang hai phuong phap (chung cét 16i cudn hoi nuéc thong
thudng va chung cat ¢ hd tro vi song), phan tich dinh tinh va dinh luong thanh
phan bang GC-MS, phan 1ap bang sic ky cot, va danh gia hoat tinh sinh hoc. Két
qua cho thay tinh dau c6 ham luong cao cac furanoid monoterpene nhu rosefuran,
rosefuran epoxide va cac dan xuat lién quan; dong thoi thé hién mot sd hoat tinh
sinh hoc dang chu y (chéng oxy hoa, khang vi sinh vat kiém dinh). Nhimng dir liéu
nay gop phan mo ta dic tinh hod hoc — sinh hoc ¢t 15i ctia loai cdy ngudn mat dic
hiru ving Pong Van.

2. Tir cac can chiét giau phan cuc (ethyl acetate) ctia hoa va than-14 cay bac
ha da, luan an da phan lap va xac dinh céu trac nhiéu hop chat thude cac nhom
flavonoid, polyphenol va triterpenoid bang cac k¥ thuat phd hién dai (IH-NMR,
13C-NMR, DEPT, HSQC, HMBC, MS). B6 hop chat thu dugc bao gdm céc
flavonoid (quercetin, kaempferol, apigenin, rutin, (+)-catechin), cac acid phenolic
(protocatechuic acid), céac triterpenoid pentacyclic va oleanane/lupane (axit
oleanolic, axit ursolic, betulinic acid, lupeol, uvaol, v.v.). Bo hop chét nay dai dién
cho “d4u phan ti” bén vimng, c6 kha ning truyén dau tir thuc vt ngudn mat sang
san pham mat ong qua qua trinh ong thu mat/phan.

3. Luan an da khao sat mat ong bac ha Ha Giang nguyén ban (thu tai Dong
Van). Vé chat lugng co ban, mat ong dap tng va/hodc vuot trdi so voi mot sb tiéu
chi trong tiéu chuan Viét Nam va qudc té (vi du: chi tiéu duong khir va HMF thudn
loi), nhung ciing boc 10 diém can kiém soat 1a ham lugng nudc con cao & mat )
mau thuc dia. O 16p hop chit d& bay hoi (headspace GC—-MS), mat ong bac ha ghi
nhan tap hop aldehyd, keton, este mui thom, acid mach ngan, monoterpen/terpenoid
va hydrocarbon dic trung cam quan, phan anh hd so huong vi riéng ciia san phim
ving Cao nguyén da Pong Van. Pay 1a 16p chi ddu cam quan — dinh danh nhanh
cho 16 hang.
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4. Luan 4n d3 ching minh duoc méi lién két hoa hoc truc tiép giita cay ngudn
mAt va mat ong bac ha Ha Giang thong qua hai ting chi d4u:

« (i) tAng bay hoi: nhém furanoid monoterpene dic trung cua E. winitiana (vi
du rosefuran, rosefuran epoxide va cac chuyén héa lién quan) cing cic thanh
phan thom aldehyd/este/acid béo ngén;

« (ii) tAing khong bay hoi: su hién dién (& muc phat hién dinh tinh) cua
flavonoid va polyphenol déc trung nhu quercetin, catechin, rutin... trong mat
ong, trung khép vai cac hop chat da phan 1ap tir hoa/than-l4 cua E. winitiana.
Phan tich TLC/HPTLC va phé Raman cho phép nhan dién cac tin hi¢u dac
trung ciia cac cdu tir thudc nhom flavonoid (vi du dinh Raman ving ~590
cm™, 1170 cm™ gan véi quercetin; ving ~1500 cm™' gin v6i dao dong vong
thom cuia catechin) ngay trong mau mat ong bac ha.

Sy tring khép ndy 13 bang ching khoa hoc ring ho so hoa hoc cia ciy bac ha
da duoc truyén vao san pham mat ong Bac Ha Ha Giang & ca pha d& bay hoi va pha
khong bay hoi.

5. Trén co s¢ d0, luan an da xay dung khung “chi dau hod hoc da 16p” phuc vu
xac thuc ngudn gbe va truy xuat chi din dia Iy cho mat ong bac ha Ha Giang, gom:

L6p chi dau bay hoi (HS-SPME/GC-MS headspace) mo ta ho so huong va bo
hop chét d& bay hoi dic trung ving.

Lép chi diu khong bay hoi (TLC/HPTLC, LC dinh tinh) dua trén b
flavonoid/polyphenol/triterpenoid dac trung cua E. winitiana.

L&p “van tay quang phd” (fingerprint) Raman cho phép sang loc nhanh, khong
phéa mau, hd tro kiém tra thyc dia.

Ba 16p nay tao thanh quy trinh hai budc: (i) sang loc nhanh nhan dang 16 hang
va (ii) khang dinh ngudn gbc sinh hoc bang marker dic trung cta cdy ngudn mat.

Tu d6, luan 4n budc dau dé xuit mot sb chi tiéu hoa ly dac trung cho san
pham “mat ong bac ha Ha Giang”, coi nhu co sé khoa hoc ban dau dé phuc vu quan
Iy chat lvong, chirng nhan chi dan dia 1y va chéng gian 14n thuong mai.

* Téng thé, luan an khong chi mo ta thanh ph?m hoa hoc va hoat tinh sinh hoc
ctia loai cay ngudn mat dic hitu ving Cao nguyén da Pong Vin, ma con thiét ké
duge mot khung kiém chirng ngudn gde dua trén chi dau hoa hoc da 16p cho mat
ong bac ha Ha Giang — mot budc tién can thiét dé bao vé gia tri kinh té va tinh doc

dao dia ly cia sdn pham nay.
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KIEN NGHI
1. Tiép tuc mé rong tp mau theo khong gian (nhiéu diém iy mat khac nhau
trong ving Dong Vin — Méo Vac — Quan Ba) va theo thoi gian/nién vu dé danh gia
d6 6n dinh theo mua va theo nam ctia bd chi ddu hoé hoc, dic biét 1a nhom furanoid
monoterpene (rosefuran, rosefuran epoxide va din xudt chuyén hod) va bo

flavonoid—polyphenol truyén tir ciy bac ha d4 sang mat ong.

2. Chuan hoa va hoan thién cic quy trinh phan tich nhanh c6 thé chuyén giao
cho tuyén dia phuong/quan 1y chit luong: (i) HS-SPME/GC-MS headspace dé doc
ho so hop chat bay hoi phuc vy nhan dién cam quan—ngudn gbc 16 hang; (ii)
TLC/HPTLC va pho Raman dé phat hién nhanh cac flavonoid/phenolic dic trung
trong mat ong. Viéc chuan ho4 bao g6m tham dinh LOD/LOQ, d6 lap lai va do thu

ho6i nham dam bao gia tri phap 1y, phuc vu thanh tra va ching nhéan chi dan dia ly.

3. Tiép tuc nghién ctru co ché chuyén ho4 tir hop chét tht cap trong cdy bac ha
da sang mat ong, bao gdm bién ddi cua rosefuran — rosefuran epoxide — céc san
pham chuyén héa khac trong diéu kién sinh hoc (ong thu mat, 1én men ty nhién) va
trong qué trinh xu 1y/bao quan sau thu hoach. Lam 1d co ché nay s& cing cd tinh
dac hi¢u ctia marker va gitp phan biét mat ong bac ha that vdi san phém pha tron
hay “4 mui”.

4. Tich hop bo chi ddu hoa hoc da 16p (bay hoi — khong bay hoi — Raman) vao
b tiéu chi quan 1y chat lwong va truy xuat ngudn gbc cho san pham “mat ong bac
ha Ha Giang”, tién t6i hoan thién bo chi tidu hoa 1y dic trung mang tinh khuyén
nghi quan ly va dung 1am cén ctr phap 1y khi ding ky, duy tri va bao vé chi dan dia

Iy & cap tinh va quéc gia.



132

CAC CONG TRINH PA CONG BO LIEN QUAN PEN LUAN AN
BAI BAO QUOC TE:

1. Pham Thi Ngoc Mai, Nguyen Thi Hong Van, Chu Quang Truyen, Tran Dinh
Thang, Tran Quoc Toan, Pham Quoc Long, Cam Thi Inh, Dao Tan Phat, Tran
Thien Hien, Tran Thi Kim Ngan (2020); “Compositional Comparison of
Essential Oils Extracted from Flowers and Aerial Parts of Elsholtzia winitiana
var. dongvanensis Phuong Harvested in Ha Giang Province, Vietnam”; Asian
Journal of Chemistry; Vol. 32; No. 10(2020); 2438-2442.

2. Le Xuan Duy, Pham Thi Ngoc Mai, Cam Thi Inh, Do Huu Nghi, Nguyen Thi
Hong Van, Tran Dinh Thang, Lai Phuong Phuong Thao, Do Trung Sy, Nguyen
Thanh Duong, Pham Quoc Long, Dao Tan Phat, Pham Tri Nhut, Tran Quoc
Toan (2021); “Optimization of The Essential Oils Extraction Process from
Dong Van Marjoram (E. winitiana var. dongvanensis Phuong.) by Using
Microwave Assisted Hydrodistillation and Its Bioactivities against Some
Cancer Cell Lines and Bacteria”; Natural Product Communications; Volume
16(10): 1-8.

BAI BAO TRONG NUOC:

3. Pham Thi Ngoc Mai, Nguyén Tan Thanh, Cam Thi Inh, Tran Pinh Thang
(2020); “Céc hop chat triterpenoid tir phan trén miat dat cay Bac Ha Pong Vin
(Elsholtzia winitiana var. dongvanensis Phuong) & ving Cao nguyén da Pong
Vin, tinh Ha Giang; Tuyén tdp Héi thdao nghién ciru va phat trién cdc sdn
pham tw nhién lan thir 7 (RDNP 2020); Thanh phé H6 Chi Minh, 5-6 thang 12,
2020; tr. 69-74.

4. Pham Thi Ngoc Mai, Nguyén Vin Binh, Luong Hung Tién, Dinh Thi Kim Hoa, Luu
Hong Son, Cam Thi Inh (2021); “Céc hop chét Flavonoid tir phan trén mat dat cay
Bac Ha Pong Vin (Elsholtzia winitiana var. dongvanensis Phuong)”; Tap chi phdn
tich Hoa, Ly va Sinh hoc, tap 26, s6 1/2021, tr. 108-111.

5. Pham Thi Ngoc Mai, Nguyén Vin Binh, Luong Hung Tién, Dinh Thi Kim Hoa,
Luu Hong Son, Cam Thi Inh (2021); “Nhitng hop chat Flavonoid tir hoa cay
Bac Ha Dong Vian (Elsholtzia winitiana var. dongvanensis Phuong) & Viét
Nam”; Tap chi phan tich Hoa, Ly va Sinh hoc, tap 26, s6 3A/2021, tr. 54-57.

GIAI PHAPHU'U iCH:

“PHUONG PHAP TRUY XUAT NGUON GOC MAT ONG SU DUNG CHI DAU
HOA HOC” - Puoc chép nhan don hop 1€ thang 12/2022.



133

TAI LIEU THAM KHAO

1. Chauhan, A., Venkatesha, K.T., Padalia, R.C., Singh, V.R., Verma, R.S.,
Chanotiya, C.S., 2019. Essential oil composition of leaves and
inflorescences of Elsholtzia densa Benth. from western Himalaya. J.
Essent. Oil Res. 31, 217-222

2. Nguyén Tién Ban (chu bién) (2003), Danh muc cdc lodi thiee vdt Viét Nam, Nha
xuat ban Nong nghiép, Ha Noi

3. Shuqi Chen, Jixin Chen, Yifan Xu, Xinhua Wang, Jing Li (2022), Elsholtzia: A genus
with antibacterial, antiviral, and anti-inflammatory advantages, Journal of
Ethnopharmacology 297 (2022) 115549

4. Zhiqin Guo, Zizhen Liu, Xiaohong Wang, Weirui Liu, Rui Jiang, Ruiyang Cheng and
Gaimei She (2012), Elsholtzia: phytochemistry and biological activities, Chemistry
Central Journal, 6:147

5. Liu AL, Lee SMY, Wang YT, Du GH (2007), Elsholtzia: review traditional uses,
chemistry and pharmacology, J. Chin. Pharm. Sci., 16:73-78,

6. Amit Chauhan et al. (2019), Essential oil composition of leaves and
inflorescences of Elsholtzia densa Benth. from western Himalaya, Journal of
Essential Oil Research, Volume 31, Issue 3

7. Zhong, J. (2013), Studies on the Chemical Constituents and Bioactivities of Two
Medicinal Plants, Kunming University of Science and Technology

8. Peng, H., Yang, X. (2005), Volatile constituents in the flowers of Elsholtzia argyl and
their variation: a possible utilization of plant resources after phytoremediation, J.
Zhejiang Univ. Sci. B 6, 91.

9. Eckhard Wollenweber, James N. Roitman (2007), New reports on surface flavonoids
from Chamaebatiaria (Rosaceae), Dodonaea (Sapindaceae), Elsholtzia (Lamiaceae),
and  Silphium  (Asteraceae), = Natural = Product = Communications 2
1934578X0700200407.

10. Virendra Singh Rana et al (2012), Elsholtzia blanda Benth: New Citral-rich

3

Chemotypes from India, Journal of Herbs, Spices & Medicinal Plants, Volume 18,
Issue 2, 132-139.


http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
http://refhub.elsevier.com/S0378-8741(22)00588-8/sref19
https://www.tandfonline.com/journals/tjeo20
https://www.tandfonline.com/journals/tjeo20

134

11.Zhu, H.G., Chen, C.Y., Gang, L.H. (2013), The effect of total flavone extract of

Elsholtzia blanda on nonspecific Immunity and humoral Immunity in normal mice,

Strait. Pharm. J. 25, 24-25.

12. Uprety, Y., Poudel, R.C., Gurung, J., Chettri, N., Chaudhary, R.P., (2016), Traditional

13.

14.

15.

16.

17.

18.

19.

20.

21.

use and management of NTFPs in Kangchenjunga Landscape: implications for
conservation and livelihoods. J. Ethnobiol. Ethnomed. 12, 1-59.

Sim, L.Y., Abd Rani, N.Z., Husain, K., (2019), Lamiaceae: an insight on their anti-
allergic potential and its mechanisms of action. Front. Pharmacol. 10, 677.

Inta, A., Shengji, P., Balslev, H., Wangpakapattanawong, P., Trisonthi, C., (2008). A
comparative study on medicinal plants used in Akha’s traditional medicine in China
and Thailand, cultural coherence or ecological divergence? J. Ethnopharmacol. 116,
508-517

Rana, V.S., Devi, L.R., Verdeguer, M., Blazquez, M.A., (2012). Elsholtzia blanda
Benth: new citral-rich chemotypes from India. J. Herbs, Spices, Med. Plants 18, 132—
139

Uprety, Y., Poudel, R.C., Gurung, J., Chettri, N., Chaudhary, R.P., (2016). Traditional
use and management of NTFPs in Kangchenjunga Landscape: implications for
conservation and livelihoods. J. Ethnobiol. Ethnomed. 12, 1-59.

Ling, H., Lou, Y., (2005). Total flavones from Elsholtzia blanda reduce infarct size
during acute myocardial ischemia by inhibiting myocardial apoptosis in rats. J.
Ethnopharmacol. 101, 169-175.

Lee, S., Xiao, C., Pei, S., (2008). Ethnobotanical survey of medicinal plants at periodic
markets of Honghe Prefecture in Yunnan Province, SW China. J. Ethnopharmacol.
117,362-377

Zhong, J., Feng, Y., Li, H., Xia, X., Li, R., 2016. A new flavonoid glycoside from
Elsholtzia bodinieri. Nat. Prod. Res. 30, 2278-2284.

Sheng, L., Linyun, M., Mingfeng, W., Wei, J., Ganpeng, L., 2017. Comparative
analysis of chemical composition of three Elsholtzia volatile oils. Nat. Prod. 13, 113—
130

Wu, Y., Tang, Z., 2009. EXperimental study of pharmacodynamics of Elsholtzia
bodinieri vaniot. Res Pract Chin Med 51-53.



135

22. Zhang, J., Liu, W,, Yan, H.P,, L1, Y., Xue, C., 2007. Study on antioXidant activity of
Elsholtzia bodineri Vaniot and determination of microelementst. Food Sci. Technol.
32,206-207 210

23. Sun, J., Xiong, Y., Li, Y., Yang, Q., Chen, Y., Jiang, M., Li, Y., Li, H., Bi, Z., Huang,
X., 2020. Medicinal diet plants of the Yi in mile, yunnan, China. J. Ethnobiol.
Ethnomed. 48

24. Hu, H., Wang, X., Liu, J., Cao, H., Jian, Y., 2006. The antibacterial components in the
roots of Elsholtzia bodinieri Vaniot. J. Sichuan Univ. Nat. Sci. 913-917

25. Pudziuvelyte, L., Liaudanskas, M., Jekabsone, A., Sadauskiene, 1., Bernatoniene, J.,
2020. Elsholtzia ciliata (thunb.) hyl. extracts from different plant parts: phenolic
composition, antioXidant, and anti-inflammatory activities. Molecules 25, 1153

26. Kim, H., Yoo, J., Lee, H., Kwon, T.K., Shin, T., Kim, S., 2011. Elsholtzia ciliata
inhibits mast cell-mediated allergic inflammation: role of calcium, p38 mitogen-
activated protein kinase and nuclear factor-k B. EXp. Biol. Med. 236, 1070-1077

27. Sheng, L., Linyun, M., Mingfeng, W., Wei, J., Ganpeng, L., 2017. Comparative
analysis of chemical composition of three Elsholtzia volatile oils. Nat. Prod. 13, 113—
130.

28. Xiang, L., 2018. Studies on the Chemical Constituents of Two Elsholtzia Plants.
Kunming University of Science and Technology

29. Huang, Z., Cui, Z., 1991. Study on pharmacology of active components of Elsholtzia
ciliata. J. Gansu Coll. Tradit. Chin. Med. 18-20

30. Wu, T., Zhou, Y., Zhou, S., Wang, X., 1992. A comparative study on the
pharmacological effects of volatile oils from four Elsholtiza. J. Chin. Med. Mater.
36-38

31. Liu, Y., 1986. EXperimental researches of Elsholtzia ciliata: a review. Chin. J. Hosp.
Pharm. 23-24

32. Cui, G., Dai, L., 1993. Observation on the effect of perfumed bud oil suspension spray
on preventing influenza. Chin J School Doctor 8788

33. Barua, C.C., Patowary, P., Purkayastha, A., Haloi, P., Bordoloi, M.J., 2017. Role of
Elsholtzia communis in counteracting stress by modulating expression of hspal4, C/
EBP homologous protein, nuclear factor (erythroid-derived 2)-like-2 factor, Caspase-
3, and brain-derived neurotrophic factor in rat hippocampus. Indian J. Pharmacol. 49,

182



34

35

36

37

38

39

40

41

42

43

44

45

46

136

. Gao, J., 2016. Study on Chemical Constituents and Biological Activities of Elsholtzia
Cyprianii in Guizhou Province. Guizhou University

. Carovi’c-StanKo, K., PeteK, M., Grdi“sa, M., Pintar, J., Bedekovi'c, D., Satovic, Z.,
2016. Medicinal plants of the family Lamiaceae as functional foods—a review. Czech
J. Food Sci. 34, 377-390

. Chauhan, A., Venkatesha, K.T., Padalia, R.C., Singh, V.R., Verma, R.S., Chanotiya,
C.S., 2019. Essential oil composition of leaves and inflorescences of Elsholtzia
densa Benth. from western Himalaya. J. Essent. Oil Res. 31, 217-222

. Wangchuk, P., Namgay, K., Gayleg, K., Dorji, Y., 2016. Medicinal plants of Dagala
region in Bhutan: their diversity, distribution, uses and economic potential. J.
Ethnobiol. Ethnomed. 12, 1-19

. Devi, U., Seth, M.K., Sharma, P., Rana, J.C., 2013. Study on ethnomedicinal plants of
kibber wildlife sanctuary: a cold desert in trans Himalaya, India. J. Med. Plants Res.
7, 3400-3419

. Kumar, V., 2020. The medicinal importance of few important plant species of lahaul
and spiti (cold desert). Situated in the Western Himalayas 7, 375-377

. Joshi, R.K., Satyal, P., Setzer, W.N., 2016. Himalayan aromatic medicinal plants: a
review of their ethnopharmacology, volatile phytochemistry, and biological activities.
Medicines 3, 6

.Sun, J., Xiong, Y., L1, Y., Yang, Q., Chen, Y., Jiang, M., L1, Y., Li, H., Bi, Z., Huang, X.,
2020. Medicinal diet plants of the Yi in mile, yunnan, China. J. Ethnobiol. Ethnomed.
48

. Dun, D., 2013. Diversity of “Flora and Fauna of Uttarakhand”. ENVIS-Centre, India

. Zhang, L., 2019a. Studies on the chemical constituents and bioactivities of two
Elsholtzia plants. Kunming University of Science and Technology

. Hu, R., Lin, C., Xu, W,, Liu, Y., Long, C., 2020. Ethnobotanical study on medicinal
plants used by Mulam people in Guangxi, China. J. Ethnobiol. Ethnomed. 16, 1-50

. Wollenweber, E., Roitman, J.N., 2007. New reports on surface flavonoids from
chamaebatiaria (rosaceae), dodonaea (sapindaceae), Elsholtzia (lamiaceae), and
silphium (asteraceae). Nat. Prod. Commun. 2, 1934578X0700200407

. Lee, J.S., Kim, G.H., Lee, H.G., 2013. Optimization of extraction conditions for
Elsholtzia splendens and its antioXidant activity. J. Food Biochem. 37, 669-676



137

47. Chung, M., Kim, G., 2010. Effects of Elsholtzia splendens and Cirsium japonicum on
premenstrual syndrome. Nutr. Res. Pract. 4, 290-294

48.Kim, D.W., Son, K.H., Chang, H.W., Bae, K., Kang, S.S., Kim, H.P., 2003. Anti-
inflammatory activity of Elsholtzia splendens. Arch Pharm. Res. (Seoul) 26, 232-236

49. Choi, E., Kim, G., 2008. In vivo antioXidative characteristics of extracts from the
aromatic herb Elsholtzia splendens. Food Sci. Biotechnol. 17, 1128-1130

50. Bhat, J.A., Kumar, M., Bussmann, R.W., 2013. Ecological status and traditional
knowledge of medicinal plants in kedarnath wildlife sanctuary of garhwal Himalaya,
India. J. Ethnobiol. Ethnomed. 9, 1-18

51. Sauerborn, J., 2012. Agrobiodiversity and its Use in Naban River Watershed National
Nature Reserve: Implications for Bio-Cultural Diversity Conservation. Abdolbaset
Ghorbani Dahane, Germany

52.V0 Van Chi (2003), Tu dién thuc vat thong dung Tap I, NXB Khoa hoc va Ky thuat,
Ha Noi.

53.La Pinh M&i (2002), Tai nguyén thyc vat co tinh dau ¢ Viét Nam, NXB Nong Nghiép,
Ha Noi

54. Vi Xuan Phuong (2000), Thuc vat chi Viét Nam, 2. Ho Bac ha — Lamiaceae Lindl.

55. Vi Xuan Phuong (1981), Tap chi Sinh hoc 3(3)

56. https://www.worldfloraonline.org/search?query=FEIsholtzia+winitiana+var.+dongvanens
1s. Truy céap 3-2024.

57.Kulaphisit, M., Pangnuchar, R., Saenjum, C., Wipasa, J., & Lithanatudom, P. (2023).
From the ethnomedicinal plants in northern Indochina to the development of novel
anti-cancer therapeutic agents. Medicinal Chemistry Research, 32(8), 1605-1632.

58.Inta A, Shengji P, Balslev H, Wangpakapattanawong P, Trisonthi C. A comparative
study on medicinal plants used in Akha’s traditional medicine in China and Thailand,
cultural coherence or ecological divergence? J Ethnopharmacol. 2008; 116:508—17.

59.Paudel S, Rana RM, Paudel S, Giri PM, Chaudhary D. Review on medicinal plants
used for treatment of dog bite. World J Pharm Pharm Sci. 2018; 7:498-510.

60. Tam NT, An HL, Casanova J. (1997) Elsholtzia sauvage (Elsholtzia winitiana Craib.)
une plante a huile essentielle riche en cinéole. Revue Phamaceutique, 40-41.

61. Lesueur, D., Bighelli, A., Tam, N. T., Than, N. V., Dung, P. T. K., & Casanova, J.
(2007). Combined analysis by GC (RI), GC/MS and 13C NMR spectroscopy of



138

Elsholtzia blanda, E. penduliflora and E. winitiana essential oils. Natural Product
Communications, 2(8), 857-861.

62. Hoang Pinh Hoa-Nguyén Vin Loi (2017), Xéac dinh cac cau tir hoa hoc va hoat tinh
sinh hoc cua tinh day cay kinh gi6i day Ha Giang (Elsholtzia winitiana Craib), Tap
chi Khoa Hoc va Cong nghé, Pai hoc Bach khoa Ha Noi, Pai hoc Cong nghi¢p Ha
Noi, tr. 127-131.

63. EU Council. Council Directive 2001/110/EC of 20 December 2001 relating to honey.
Off J 2002;L10:47

64. Codex Alimentarious. Draft revised standard for honey. Alinorm 2001;01/25:19

65. Ratnieks FLW. How far do honey bees forage? Bee Improv 2000;6:10

66. Cilliers L, Retief FP. Bees, honey and health in Antiquity. Akrotrion 2008;53:7

67.Crane E. The world history of beekeeping and honey hunting. London: Duckworth;
1999

68. Bogdanov S, Jurendic T, Sieber R, Gallmann P. Honey for nutrition and health: a
review. J Am Coll Nutr 2008;27:677

69. Lee DS, Sinno S, Khachemoune A. Honey and wound healing. An overview. Am J Clin
Dermatol 2011;12:181

70.Bogdanov S, Jurendic T, Sieber R, Gallmann P. Honey for nutrition and health: a
review. J Am Coll Nutr 2008;27:677

71. Ulusoy E, Kolayli S, Sarikaya AO. Antioxidant and antimicrobial activity of different
floral origin honeys from Turkiye. J Food Biochem 2010;34:321

72.Estevinho ML, Afonso SE, Feas X. Antifungal effect of lavender honey against
Candida albicans, Candida krusei and Cryptococcus neoformans. J Food Sci Technol
Mys 2011;48:640

73.Feas X, Estevinho ML. A survey of the in vitro antifungal activity of heather (Erica
Sp.) organic honey. J] Med Food 2011;14:1284

74.Bardy J, Slevin NJ, Mais KL, Molassiotis A. A systematic review of honey uses and its
potential value within oncology care. J Clin Nurs 2008;17:2604

75. Samarghandian S, Afshari JT, Davoodi S. Honey induces apoptosis in renal cell
carcinoma. Pharmacogn Mag 2011;7:46

76. Bradbear N. Bees and their role in forest livelihoods. Rome, Italy: FAO; 2009

77.Dar MA. A review: plant extracts and oils as corrosion inhibitors in aggressive media.

Ind Lubr Tribol 2011;63:227



139

78. Wei Al, Jiang HY, Zhang X, Zhao GQ. The experimental research on using honey to
inhibit corrosion. Adv Mater Res 2011;233-235:689-92

79. FAO, FAOSTAT, FAO Statistical. www.fao.org [accessed September 2012].

80.Bogdanov S, Martin P. Honey authenticity: a review. Mitt Lebensmitt Hyg
2002;93:232.

81. Florida State. Rule 5 K-4.027 Standard of identity—honey. Notice 7351550; 2009. p. 1

82.U.K. The honey (England) Regulation 2003, U.K. Statutory Instruments; 2003. p. 1

83. USDA. United States Standards for grades of extracted Honey. Fed Regist 1985;50: FR
15861, 1

84. EU Commission. Regulation (EU) 37/2010 of 22 December 2009 on pharmacologically
active substances and their classification regarding maximum residue limits in
foodstuffs of animal origin. Off J 2010;L.15:1.

85. EU Commission. Imports of animals and food of animal origin from non-EU countries:
provisions of guarantees (brochure), EAA; 2012

86. EU Parliament, EU Council. Regulation (EC) 396/2005 of 23 February 2005 on
maximum residue levels of pesticides in or on food and feed of plant and animal
origin and amending Council Directive 91/414/EEC. Off J 2005;L70:1

87.EU Parliament, EU Council. Directive 2000/13/EC of 20 March 2000 on the
approximation of the laws of the Member States relating to the labelling, presentation
and advertising of foodstuffs. Oft J 2010;L109:19

88.Bogdanov S, Lulmann C, Martin P, Von der Ohe W, Russmann H, Vorwohl G, et al.
Honey quality, methods of analysis and international regulatory standards: review of
the work of the International Honey Commission. Mitt Lebensmitt Hyg 1999;90:108

89.Pinh Quyét Tam, “Nganh ong Viét Nam trong nhitng nim qua va hudng phét trién”,
Tuyén tap bao cao Hoi nghi ong toan qudc lan thir nhat,, Ha Noi.

90.Ngd Pic Théng (2002) K¥ thuat nudi ong ndi dia, Nxb Nong nghiép

91. Tuyét Hoa (2004), San xuit va xuat khdu mat ong & Pak Lik, doi diéu can ban, Cong
ty mat ong Pak Lik

92.Bui Kim Pdng, Hoang Hiru Noi, Lé Truong Giang (2012), Co sé khoa hoc cia viée
xdy dung chi din dia ly cho mat ong bac ha méo vac - Ha Giang. Tap chi
NN&PTNT, s6 12/2012

93.Ismaya W. T., Rozeboom H. J., Weijn A., Mes J. J., Fusetti F., Wichers H. J. and
Dijkstra B. W. - Crystal Structure of Agaricus bisporus Mushroom Tyrosinase:



140

Identity of the Tetramer Subunits and Interaction with Tropolone, Biochemistry 50
(24) (2011) 5477-5486.

94.30.Zhang Y., Zheng N., Hao P., Cao Y. and Zhong Y. - A molecular docking model of
SARS-CoV S1 protein in complex with its receptor, human ACE2, Comput. Biol.
Chem. 29 (3) (2005) 254-257.

95.31.Morris G. M., Huey R., Lindstrom W., Sanner M. F., Belew R. K., Goodsell D. S.
and Olson A. J. - AutoDock4 and AutoDockTools4: Automated docking with
selective receptor flexibility, J. Comput. Chem. 30 (16) (2009) 2785-2791.

96.Lal A., Mishra A. K. and Sahu K. K. - Novel coronavirus (2019-nCoV): Update on 3rd
Coronavirus Outbreak of 21st Century, QJM: An International Journal of Medicine
(2020).

97. https://chemicalize.com/welcome Chemicalize.

98. The PyMOL Molecular Graphics System, Version 2.4.0, Schrodinger, LLC.

99. Laskowski R. A. and Swindells M. B. - LigPlot+: Multiple Ligand—Protein Interaction
Diagrams for Drug Discovery, J. Chem. Inf. Model. 51 (10) (2011) 2778-2786.

100. Maestro S. R.-. - Schrédinger Release 2019-4: Maestro, Schrodinger, LLC, New
York, NY, 2019, (2019).

101. Dassault Systemes BIOVIA, Discovery Studio Visualizer, v20.1.0.19295, San Diego:
Dassault Systemes, (2020).

102. Cheng F., Li W., Zhou Y., Shen J., Wu Z., Liu G., Lee P. W. and Tang Y. admetSAR:
A Comprehensive Source and Free Tool for Assessment of Chemical ADMET
Properties, J. Chem. Inf. Model. 52 (11) (2012) 3099-3105.

103. Association of Analytical Communities (AOAC) official methods of analysis method
998.12: C-4 plant sugars in honey, internal standard stable carbon isotope ratio
method. AOAC Int. Gaithersburg MD (USA). 1999, Chap. 44, 27-30

104. Tibtak Ume A. Simsek, M. Bilsel, A. C. Goren, 2012. 13C/ 12C pattern of honey
from Turkey and determination of adulteration in commercially available honey
samples using EA-IRMS. Food Chemistry, Volume 130, Issue 4, Pages 1115-1121

105. Rogers, K.M., Somerton, K., Rogers, P., & Cox, J. (2010) Rapid Commun. Mass
Spectrom. 24, 2370-2374



141

PHU LUC

Phu luc 1. Tinh dau loai Elsholtzia winitiana Craib
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Phu lyc 1.2. Sdc ky d6 tinh dau thén 1d lodi Elsholtzia winitiana Craib chung cdt 1
cuon hoi nuede thu hdi nam 2019
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Phuy luc 2.1. Phé 'H-NMR cia TD1
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Phy Iyc 1.2. Phé 3C-NMR ciia chit Apigenin

Phu luc 2. Cac phd ciia apigenin 7-O-B-D-glucopyranoside (EW2)
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Phu luc 2.2. Ph6 3C-NMR ciia EW?2
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Phu luc 3.1. Phé 'H-NMR ciia EW3
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Phu luc 4. Cac pho ciia kaempferol (EW4)
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Phu luc 6. Cac phé ciia protocatechuic acid (EW6)
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Phu luc 7. Céc pho cia 5,7,3°,5’- tetrahydroxyflavanone (EW7)
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Phu luc 10. Céc phd ciia Oleanic acid (EW10)
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Phu luc 11. Céc pho ciia betulinic acid (EW11)
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Phu luc 13. Cac pho ciia negletein (EW13)
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Phu luc 14. Céc pho cia tricin (EW15)
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Phu luc 15. Céc phd ciia chit ursolic acid (EW16)
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EWB3.2-MeOD-HSQC
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Phu luc 16. Céc phé ciia uvaol (EW17)
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Phu luc 18. Cac pho ciia betulinic acid
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