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MO PAU
Tinh cip thiét ciia luin an

Cao nguyén da Péng Vin — cao nguyén da hung vi nhit & Viét Nam, ‘mang trong minh nhiing gia tri
moi mit vé: dia chat, dia mao, canh quan - thAm my, van hoa lich sir va nguon tai nguyén thién nhién... La
mot trong nhiing viung da voi déc biét cua ca nudc, nam & do cao 1000 — 1700m so véi mat nude bién, cao
nguyén da Dong Van thyce sy ¢6 stre thu hat dac biét d6i v6i du khach va nhimng nha nghién ctru boi nhiing dau
an tiéu biéu vé lich str phat trién, cac di san dia chat, dia mao c6 tinh chat doc d4o mang tim c& khu vuc va
qudc té. Bén canh do, thién nhién dé ban tdng cho Cao nguyén da Pong Vian nhleu canh quan hung vi, nhirng
danh lam thing canh dic sic, hé sinh thai da dang phong pha va dic hiru, bao gom trong s6 d6 nhiéu nhom
dong thyc vat qui hiém. Pic biét hon, diéu kién tu nhién ¢ vung Cao nguyén da Pong Van lai rat thuan 1oi véi
nghé san xuat mat ong — mot san pham dia phuong ndi tiéng da dugce Cuc sé hitu tri tué cip Gidy ching nhan
dang ki chi dan dia ly.

Mat ong vung cao nguyén da Déng Vin duge loai ong chil yéu hiit mat tir hoa ctia mét loai cdy moc
hoang dai né o tir thang 7 dén thang 12 (d6ng bao thuong hay goi 1a cdy bac ha da) — tén khoa hoc 1a Elsholtzia
winitiana Craib.. Day la loai thuc vat hau nhu chi tim thay trén ving cao nguyén da Pong Vin, tinh Ha Giang.
Chung t61 cho rang, ddy chinh 1 ngudn gdc 1am nén nhing tinh chat quy bau ctia mat ong ving cao nguyén
da Dong Vin, mot san pham khong nhing c6 lgi cho strc khoe ma con ¢ nhiéu dic tinh biét dugc quy. Loai
cdy ngudn mét noi day dap umg dugc cac diéu kién nhét dinh dé tao nén hwong vi ngot mat dju, mau séc tir
vang do dén vang chanh, khong bi d6i mau theo thoi gian dic biét duy nhét chi ¢ & mat ong ving Cao nguyén
da Pong Vin.

Xuit phat tir co sO trén, chiing toi da tién hanh nghién ctru sdu hon vé thanh phﬁn hoa hoc va hoat tinh
sinh hoc cta loai cay nguon mat (cdy bac ha da - Elsholtzia winitiana Craib.), tim hiéu mdi lién hé hoa hoc
gilra mat ong va loai cay nguon mat, danh gia gia tri loai cay ngudn mat va san pham mat ong dac thu cta vung
Cao nguyén da Pdng Vin 1a rat can thiét va c6 ¥ nghia vé mat khoa hoc cling nhu thuce tién. Vi vy, chiing toi
d3 lya chon loai Elsholtzia winitiana Craib. 1am dbi twong nghién ctru cho dé tai: “Nghién ciru héa hoc, hoat
tinh sinh hoc ciia loai Elsholtzia winitiana Craib. va xdy dung chi tiéu hod ly dic trung cho sin phiam “mdt
ong bac ha Ha Giang”.

Muc tiéu ciia ludn an

Nghién ciru hod hoc va hoat tinh sinh hoc ctia loai Elsholtzia winitiana Craib. trén viing cao nguyén da Pong
Van, tinh Ha Giang

Nghién ctru mdi twong quan giira loai cay ngudn mat (Elsholtzia winitiana Craib.) va san pham mat ong bac
ha Ha Giang

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

Noi dung ciia luian an

Phan tich thanh phan hoa hoc va danh gia hoat tinh sinh hoc tinh dau ctia loai Elsholtzia winitiana Craib.
Nghién ctru thanh phan hoa hoc cin chiét ethyl acetate ciia phan hoa bac ha

Nghién ctru thanh phan hoa hoc cin chiét ethyl acetate ciia phan than — 14

Xay dung mot s6 chi tiéu hoa ly déac trung cho mat ong bac ha Ha Giang, xac dinh lién két chi diu hoa hoc
giita mat ong bac ha Ha Giang va cdy ngudén mat chinh Elsholtzia winitiana Craib.

Co sé khoa hgc va thuc tién ciia dé tai

- Panh gia tinh khoa hoc va thyc tién thanh phé‘ln héa hoc va hoat tinh sinh hoc cia cay nguén mat (Elsholtzia
winitiana Craib.) va san pham mat ong bac ha Ha Giang c6 gié tri khai thac thwong phdm qua cac s liéu phan
tich thanh phan hoa hoc va thir nghiém sang loc sinh hoc.

- Tang cuodng sy hop tac qudc té trong nghién ctru, tang cong bd trén cac tap chi qudc té co uy tin.

- Cung cip ngudn nguyén li€u nudi trdng, phan tich thanh phin hoa hoc, danh gia hoat tinh sinh hoc, dinh
hudng khai thac ngu6n nguyén liéu nay phuc vu trong nganh y duoc va my pham

- Cung cap co s6 khoa hoc trong viéc truy xuat ngudn gc mat ong bang chi diu hoa hoc ap dung voi san pham
mat ong bac ha Ha Giang va xay dung mdt sé chi tiéu hoa 1y dic trung.

Nhirng dong gép mdi ctia ludn an

La nghién ciru dau tién khao sat toan dién tinh dau phan than 14 va hoa loi Elsholtzia winitiana Craib.

Luén 4n da xay dung dugc khung phén tich tich hop (HS-SPME/GC-MS, Raman, TLC/HPTLC) dé xac thuc
ngudn gbc mat ong dua trén chi dau hoa hoc, c6 kha ning trién khai & cap d6 phong thi nghiém.

Lu4n 4n da thiét lap dugc ma trédn marker cdy <> mat ong, lién két hop chat dic trung cua thyc vat nguén mat
v6i hd so hod hoc ciia mat ong (dinh GC-MS, tin hiéu Raman, ban dd TLC) va xac dinh ngudng phat hién thuc
nghiém.

Luén 4n da chuan hoa duge mét s6 tiéu chi tham dinh phuong phap (LOD/LOQ, d¢ lap lai, d¢ thu hdi) nham



bao dam do tin cdy, kha nang tai lap va so sanh.

Budc dau xay dung SOP sang loc — khang dinh, dong thoi dé xuat bo tiéu chi phuc vu quan 1y chi dan dia 1y/
ching nhan chat luong gop phan phong chdng gian 1an ngudn gdc cho san pham mat ong bac ha Ha Giang.
Céu tric ciia luin 4n

Luan 4n gdm 140 trang danh may véi 4 so @6, 33 bang, 15 hinh. Phan b cu thé nhu sau: M dau 03 trang,
téng quan 41 trang, d6i tuong va phuong phap nghién ciru 20 trang, két qua va thao luan 64 trang, két luan va
kién nghi 03 trang, danh muyc céc cong trinh da cong b 01 trang, tai lidéu tham khao 08 trang

NOI DUNG CHINH CUA LUAN AN
CHUONG 1. TONG QUAN
Bao gém sau phan: Phan 1. Bdi canh va y nghia ctia nghién ctru; Phan 2. So luoc vé chi Elsholtzia; Phan 3.
Thanh phan hoa hoc cta chi Elsholtzia; Phan 4. Hoat tinh sinh hoc; Phan 5. Tong quan vé loai Kinh giéi day
(Elsholtzia winitiana Craib.); Phan 6. Tong quan vé mat ong.
CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ciru

Loai Elsholtzia winitiana Craib. tén thuong goi 1a Bac ha d4 (Kinh gi6i day) thu tai huyén Ddng Vin, tinh
Ha Giang vao thang 11 nam 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 Hoa hoc cac Hop chét
thién nhién — Vién Han lam Khoa hoc va Cong nghé¢ Viét Nam.

Tat ca cac mau mat ong thuong dugc thu thap tir cic nha san xuét chinh gbc tai mot sé dia phuong trong
nudc. Trong do, 9 mau mat ong bac ha dugc thu thap tai cac diém thu mat & huyén Déng Vian, Méo Vac, Quan
Ba thudc ving Cao nguyén da Pong Vin, tinh Ha Giang vao cac thoi diém khac nhau trong nim 2022.

2.2. Phwong phap nghién ciru.
2.2.1. Phwong phdp xi¢ Iy va chiét miu

Céc mau thye vat sau khi thu hai duoc thai nho, phoi trong bong mat, sdy kho & nhiét do 500C dén khdi
lwong khong d6i, sau d6 dem nghién nho. Mau duoc ngam chiét 3 1an trong dung méi methanol ¢ két hop
siéu am va gia nhiét ¢ nhiét do 500C, mdi 1an chiét cach nhau 2 ngay. Dich téng thu duge dem cét loai dung
moi dudi 4p suat giam, nhiét d6 nho hon 500C thu duoc cao tong methanol. Tiép d6, cao methanol duoc chiét
phan bd 1an lugt voi cac dung moi ¢6 d6 phén cyc tang dan n-hexane, ethyl acetate, butanol va nudc. Loai bd
dung moi dudi ap suét thip thu duoc cin n- hexane, can ethyl acetate, can butanol va can nude tuong ng.
2.2.2. Phwong phdp phén lap cdc hop chit tic mau cdy

Viéc phan tich va phén tach cac thanh phan tir dich chiét ciia cdy duoc thuc hién biang cac phuong phap
sic ky khac nhau nhu sic ky 16p mong (TLC), sic ky cot thuong (CC) véi pha tinh 14 silica gel (Merck), séc
ky cot pha dao véi pha tinh 1a YMC RP 18 (Merck), diaion, sic ky ray phan tir véi pha tinh 1a sephadex LH-
20 (Merck) va sic ky long HPLC diéu ché.
2.2.3. Phwong phdp xdc dinh céu tricc héa hoc

Str dung cac phuwong phép pho hién dai dong thoi két hop phan tich, tra ctru tai liéu tham khao dé xac
dinh cau triic hoa hoc ciia cac hop chat phan 1ap duge. Cac thiét bi va phurong phap str dung gom:

- Piém noéng chay (Mp): Piém néng chay dugc do trén may Kofer-microhotstage ciia Vién Hoa hoc cac
Hop chét thién nhién - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Pho khéi lwong (MS): Pho khéi ion hoa bui electron (ESI-MS) duoc do trén may AGILENT 1100 LC-
MSD ion Trap spectrometer. Phd khdi luong phan giai cao HR-ESI-MS dugc do trén may GILENT 6550
iFunnel Q - TOF LC/MS system

- Pho cong huong tir hat nhan (NMR): Phé NMR duge do trén may Bruckker avance 500 MHz (chat
nodi chuén 1a TMS). Cac k¥ thuét phd cong huong tir hat nhan duoc sir dung bao gdm: Phd cong hudng tir hat
nhan mot chidu: 'H-NMR, “C-NMR va DEPT. Phé cong hudng tir hat nhan hai chiéu: HSQC, HMBC, COSY,
NOESY, ROESY. Dung moéi dugc st dung bao gém: DMSO-ds,CD3;0D, CDCls. Viéc lya chon dung moi do
phu thudc vao ban chat cia timg mau, theo nguyén tic dung moi phai hoa tan hoan toan miu do.
2.2.4. Phwong phdp chiét tich va phan tich thanh phan hod hoc trong tinh diu
2.2.4.1. Phuong phdp chung cat 16i cuén hoi nuoc dung bo cat tinh dau vi lu"ong
2.2.4.2. Phurong phdp chung cat tinh dau bang 16i cuén hoi nudre cé sw hé tro ciia vi song
2.2.4.3. Phuong phdp phan tich thanh phan héa hoc tinh dau

Phan tich thanh phﬁn hoa hoc céc loai tinh diu duoc thuc hién trén thiét b sic ky khi GC Agilent Technologies
HP7890A ndi ghép véi detector khdi pho (MS) Agilent Technologies HP5975C va detector ion hoa ngon lira (FID).
Thiét bj ctia Vién Hoa hoc cac Hop chét thién nhién, VAST.
Diéu kién sdc ky khi noi ghép detector khéi phd (GC-MSD): Cot mao quan HP5-MS (60 m x 0,25 mm x 0,25
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um), khi mang: He. Inlet: 250°C, chia dong 100:1, inject volume: 1ul, chuong trinh nhiét d¢ (60°C — 240°C, tang 4°C
/ phitt), nang lwong ion hoa 70Ev, quét manh tir 35-450 m/z.

Diéu kién sac ki khi noi ghép detector ion hod ngon lira (GC-FID): Ct 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: 1ul, chuong trinh nhiét d6 (60°C — 240°C,
tang 4°C / phut), khi make up Ny, khi d6t O, va Ha. i ) . )

Chi 50 khod thot gian hru (Retention index — RI): Pugc st dung d€ quy doi thoi gian luu gitr thanh hang s6
khéng phu thudc vao cac diéu kién sac ky. Méau hon hop chuén C7-C30 dugc phén tich trong diéu kién sac ky khi noi
ghép khoi ph6 (GC-MSD), di€u kién phén tich giong nhu mau tinh dau. Chi s6 RI cua mot chat 1a thoi gian luu duge
noi suy tir cac aqkan lién ké thuc hién trén‘phén mém Massfinder 4.0.

Cdch tien hanh phan tich: Tinh dau duoc pha loang 3% trong MeOH, sau do bom vao bo phan inlet, tai day
tinh dau duoc hod hoi va dugce dua vao cot sic ky. Qua trinh hap phu va giai hép xay ra trén cot sic ky, cac chét duoc
giai hap ra dua vao nhiét do bay hoi, chat co nhiét d bay hoi thap giai hap ra trudc, chat c6 nhiét do bay hoi cao giai
hap ra sau. Khi cac chat ra khoi cot sac ky tiép tuc dugc dua dén detector khdi phd (MS) hodc detector ion hoa ngon
Ita (FID).

Nhan dién thanh phan cdc chat trong tinh dau: So sanh khoi pho cuia cac chat thu dugc bang séc ky ndi ghép
detector khoi ph6 (GC-MSD) voi thu vién pho HPCH1607, WO9NOS, NIST chemistry WebBook va két hop voi chi
s0 khod thoi gian luu (Retention index — RI).

Pinh lwong cdc chdt trong tinh dau: Dua vao dién tich pic cua cac chét thu dugc bang sic ky khi nbi ghep
detector ion hoa ngon lira (GC-FID). Ham luong (%) ciia mot chét trong tinh dau 14 phan trim dién tich pic cta chat
d6 so véi tong dién tich cac chét bay hoi.

2.2.5. Phwong phadp danh gia hoat tinh sinh hoc
2.2.5.1. Phuong phdp dénh gid hoat tinh gdy ddc té bao theo phwong phap MTT
Nguyén liéu

Dong té bdao: 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).

Méi trieong nuéi cdy té bao: Té bao duge nudi cay & 37°C, CO, 5% trong méi truong phit hop: DMEM
(Dulbecco’s Modified Eagle Medium), EMEM (Eagle’s Minimum Essential Medium, Sigma-Aldrich, USA)
hodc RPMI 1640 (ThermoFisher, Waltham, CHLB Dirc) c¢6 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).

Phuong phip tién hanh

Str 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 cua cac chét 1én sy sng sot cua cac té bao ung thu bao
gém HepG2, PC3 va A549 néu trén. Dich té bao sau d6 duogc nhé 1én phién vi lugng 96 giéng (1.5 x 105 té
bao/giéng), 1 véi cac mau thir & dai ndng do tir 100—6,25ug/ml ddi voi miu cao chiét hodc 50— 1pg/ml (uM)
d6i v6i chat tinh sach, m&i nong do lap lai 3 lan. Ellipticine hodc Paclitaxel (Taxol) trong DMSO dugc dung
lam chat chuan dwong tinh (+). San phdm chuyén héa dang tinh thé formazan dugc hoa tan trong dimethyl
sulfoxide (DMSO, Sigma-Aldrich) va do mat d6 quang & A = 540/720 nm trén thiét bi Infinite F50 (Tecan,
Minnedorf, Thuy Sy).

Kha ning (rc ché sy ting sinh té bao ung thu & nong d6 nhat dinh cta chét thir tinh theo % so véi ddi
ching dugc tinh theo cong thuec.
2.2.5.2. Phuong phdp dénh gid hoat tinh khéng vi sinh vit kiém dinh

Hoat tinh khang vi sinh vat kiém dinh duoc tién hanh dé danh gia hoat tinh khang sinh cua cac mau
chiét dugc thyc hién trén phién vi luong 96 giéng (96-well microtiter plate) theo phwong phap hién dai cua
McKane & Kandel (1996). Cac thir nghiém dugc thuc hién tai Vién Hoa hoc cac hop chét thién nhién, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2.6. Phuong phdp phén tich thanh phan mét ong
2.2.6.1. Phan tich mét s6 chi tiéu héa Iy dinh gid chat lwong mdt ong bac ha Ha Giang (Tiéu chudn Duoc dién IV)
Cac chi tiéu dinh lwong Cac chi tiéu dinh tinh

Chi s6 acid (mili dwong lwong/kg) Tap chat




Puong khir tu do (%) Tinh bdt va dextrin
Ham luong thily phan (%) Saccarin
Ham luong tro sulfat(%) Duong trao nhan tao
Ham lugng HMF (ppm) Sulfat

Clohydrit

Vét ri sat

2.2.6.2. Phuong phdp phan tich phé Raman dé xdc dinh tinh chdt ddc thi ciia mdt ong bac ha Ha Giang.

Céc két qua phan tich phd Raman da duoc thu & nhiét d6 phong bang cach sir dung Spectrometer
Raman JASCO NRS-3300 v6i mot bd cam bién CCD va anh sang kich thich tai budc song 785 nm tur laser
diode. D¢ ghi lai cac pho trong khoang tir 3001500 cm™', thiét bi sir dung 6ng kinh Olympus UMPLFL 20X,
khe hé 0.1 x 6 mm, luéi phan tdn 600 I/mm, va sb song tam tai 1150 cm ™. Mai phé duoc thu thap voi thoi
gian chiéu sang 1a 100 gidy va tbi thiéu ba 1an quét, dit liéu sau d6 dugc phan tich bang phdn mém OriginPro
2017. Quy trinh tién xir Iy 4p dung cho tit ca cac phé Raman, bao gdm viéc chudn hoa dir liéu bang OriginPro
2017.
2.3. Thwe nghiém
Phan thuc nghiém dugc thuc hién nhu trong phuwong phap dd néu ¢ ndi dung trudc.
2.3.1. Phan 13p cac hop chét tir phin hoa ciia cdy bac ha da (Elsholtzia winitiana Craib.)
2.3.1.1. Dich chiet tir hoa ciia cdy bac ha da (Elsholtzia winitiana Craib.)

[ MAiu hoa ciy bac ha (1,0kg) ] Chii thich:
H: Hexane
l E: Ethylacetate
Chiét MeOH (3 x 10L) W: Nude

[ Ciin MeOH (254g)

| Lop H B6 sung 1L W, chiét H (3 x 3L)
Cin n-hexane Chiet E (3 x 21)
EWH (11g) l l
Cin ethyl acetate Can nuéc
EWC (161g) EWW (40g)

So d6 2.1. So' @6 thu nhan dich chiét tir phdn hoa ciia cAy bac ha da (Elsholtzia

winitiana Craib.)



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

EWC
(161g) [50:1 —1:1

H/E30:1 l H/E30:1 H/E20:1 H/E20:1 H/EL:1 l
A 4 v
EWC2 EWC2 EWC3 EWC3 EEC10
0,9g 1,2g 2,9¢ 2,9g 0,7¢g

HJ/E 5:1

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

So dd 2.2. So' dd phan lap cin ethyl acetate ciia phan hoa ciy bac ha da

(Elsholtzia winitiana Craib.)

2.3.2. Phan 13p cc hop chét tir phan trén mgt dat cdy bac ha da (Elsholtzia winitiana Craib.)
2.3.2.1. Dich chiet tir phan trén mdt dat cdy bac ha da (Elsholtzia winitiana Craib.)

x x . . o Chu thich:
[ Mau phan trén mat dat (9,0 kg) ] T Hovnrm

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

A 4

[ Ciin MeOH (950g) ]

B6 sung 1L W, chiét H (3 x 3L)

hiét E (3 x 2L
| Lopm Chiét E (3 x )l
Can n-hexane
EWH (20g)
Can Ethyl acetate Ciin nuée
EWE (345¢) EWW (126g)

So dd 2.3. So' @6 thu nhén dich chiét phan trén mit dat ciy bac ha da

(Elsholtzia winitiana Craib.)



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

Chau thich:
EWE H: Hexane
(345¢) E: Ethylacetate
W: Nudc
H/E 100:1 — 1:1
H/E 50:1 | H/E40:1 | H/E 30:1 H/E 40:1 H/E 30:1
EWES EWE2 EWES
EWE1 EWE2
139 32¢ 1,1g 43g 29g
H/E 25:1 H/E 40:1 H/E 10:1 H/E 20:1
EWEL1 | EWE22 || EWEsS H/E 25:1 H/E 10:1
RP-18 (A'W) Két tinh Kt tinh EWE2.1 EWE2.2 EWES.2 EWES.3
RP-18 RP-18
(M19) (zl\éllhﬁg) (a1 M (M/W)
12mg 15mg
(M13) (M18) (M14) (M17)
35mg 10mg 7mg 700mg

So d6 2.4. So' d0 phén 14p cao ethyl acetate phin trén mit dit cAy bac ha da
(Elsholtzia winitiana Craib.)

2.3.3. Nghién ciru thanh phin, ham lweng va hoat tinh sinh hoc ciia tinh diu loai Elsholtzia winitiana
Craib.
2.3.3.1. Nghién ciru thanh phin va ham lwong ciia tinh diu

Tién hanh dinh luong va nhan dang cac cdu tir trong tinh dau theo phuong phap trinh bay 2.2.4. Két
qué dugc thé hién trong muc 4.1.
2.3.3.2. Phan lgp tinh diu bang phwong phdp sdc ky ct
Nham thu nhén cau tur nhleu nhat trong tinh dau loai Elsholtzia winitiana Craib. la Rosefuran epoxide, ching
t6i tién hanh sdc ky cot mau tinh dau than-1a dugc chung cét bang phuong phap thuong quy.
Pua 1,1g tinh dau (than-14) Ién cot Silica gel pha thuong c6 cd hat 1a 0,040 - 0,063 mm (240-430 mesh), hé
dung méi hexan-ethyl acetate : 9-1 (v/v) thu nhan dwoc mot chat sach dang long, hop chat duoc ky hiéu la
TDI. Céu trac ciia TD1 duoc 1am sang té boi hang sb vat Iy va phé 1D, 2D.
2.3.3.3. Thir hoat tinh sinh hoc ciia tinh dau

Mau tinh dau thu duge thir nghiém hoat tinh chéng oxy ho4, hoat tinh khang VSVKD, gay doc té bao
trén 5 dong té bao MCF7, HepG2, Hela, HGC-27, A549 theo mo ta trong muc 2.2.5.

CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua thu nhén tinh dau, phén tich thanh phin hos hoc va danh gia hoat tinh sinh hoc tinh dau ciia loai
Elsholtzia winitiana Craib.
3.1.1. Két qua thu nhan tinh diu va mét s6 chi s6 héa 1y ciia cac tinh dau

Ca 4 mau tinh dau thu dugc bang hai phuong phap déu nhe hon nuéce, ¢6 mau vang nhat va c6 mui thom
dic trung cua loai (gin giéng mui cua tinh dau hoa hdng). Tinh dau thu duoc tir phan hoa c6 mau nhat hon
tinh dau thu duoc tir phan than 14. Hiéu suét tinh dau va cdc chi sb hoa 1y, gém ti trong (d2°), chi sb
khtc xa (n °p), va goc quay cuc riéng (o2 D) ciia cac mau tinh dau duoc trinh bay trén Bang 3.1.

Bing 3.1. Higu sudt thu nhén tinh ddu va mjt sé chi sé héa ly ciia tinh ddu thu nhin tie méu hoa va mau thin-ld
ciia loai Elsholtzia winitiana Craib. bing ppTT va ppVS



£ . - Tinh dau Hoa Tinh dau Than-la

STT Két qua thye nghiém ppTT ppVS ppTT ppVS
1 Hiéu suat tinh dau (%, kl/kl) 1.150 0.910 0.770 0.610

2 Ti trong (d*) 0.882 0.879 0.875 0.877

3 Chi s6 khiic xa (n*p) 1.450 1.451 1.480 1.455

4 Goc quay cuc riéng (a*p) 85°45 85°42° 85°48 85°44

3.1.2. Két qua nhén biét cic thanh phan hoa hoc trong cic mau tinh dau

Két qua phan tich tinh dau tur mﬁu hoa va miu than-14 dugc thu nhan bang phuong phap chung cat 16i
nude (ppTT) va phuong phap chung cét co kém sy hd trg cua vi song (ppVS) duoc ghi nhén ¢ Bang 3.2 va
Bang 3.3 (Sac ky do c6 trong phu luc két qua phan tich 04 mau tinh dau). Bang 3.2 cho biét thanh phan céu tir
ctia m&i mau tinh dau, chi s6 thoi gian Iuu (RI), cong thirc phan tir (CTPT), khéi lugng phan tir (KLPT) va céc

peak déc trung trén phé khéi luong EI-MS cua ching. .
Bang 3.2. Cac cau tir dugc tim thay trong tinh dau hoa va tinh dau than-la cia loai kinh gi¢i day
E. winitiana Craib. thu dugc bang ppTT va bang ppVS

TT Tén cau tir RI CTPT | KLPT Pho khoi lwong
1 Benzaldehyde 967 C;HeO 106
2 Sabinene 979 CioHis 136
3 S-Pinene 985 CioHis 136
4 Limonene 1034 CioHis 136
5 1,8-Cineole 1038 CioHi50 154
6 Acetophenone 1074 CsHO 120
CioH140 150 150 (100%, M™), 135 (80), 91
7 Rosefuran 1100 ( 3 ())) (80)
8 Linalool 1103 CioHi30 154
Unknown 1 (95, 166, RI CioH1402 166 166 (10%, M"), 95 (100), 82
9 1161) 1161 (10)
Unknown 2 (95, 166, RI C1oH1402 166 166 (20%, M"), 95 (100), 71
10 1175) 1175 (25)
+
i Rosefuran epoxide st Ci10H1402 166 166 (15%, ?;[0%)’)151 (5), 95
12 a-Terpineol 1200 CioHi50 154
13 8,9-Dehydrothymol 1206 CioH120 148
Unknown 3 (96, 168, RI Ci0H1602 168 168 (10%, M+), 96 (100), 81
14 1213) 1214 (30)
Unknown 4 (95, 166, RI CioH1402 166 166 (2%, M+), 95 (100), 81 (15)
15 1222) 1222
16 Piperitone 1265 CioH160 152
Dehydroelsholtzia CioH120; 164 164 (60%, M+),136 (75),
17 ketone 1310 121(100)
Unknown 5 (95, 184, RI Ci0H1603 184 184 (10%, M+), 95 (100), 82
18 1336) 1336 (30)
19 o-Copaene 1389 CisHa 204
20 S-Bourbonene 1400 CisHa4 204
21 (E)-p-Caryophyllene 1437 CisHa4 204
22 (Z2)-p-Caryophyllene 1437 CisHa4 204
23 o-Humulene 1471 CisHos 204
24 y-Muurolene 1490 CisHa4 204
25 Germacrene D 1498 CisHos 204
26 fS-Selinene 1504 CisHog 204
27 Bicyclogermacrene 1513 CisHog 204
28 v-Cadinene 1530 CisHa 204
29 0-Cadinene 1536 CisHa4 204
30 Scapanol 1594 CisH260 222
31 Caryophyllene oxide 1605 Ci5H240 220




TT Tén cau tir RI CTPT | KLPT Pho khoi lwong
32 Humulene epoxide 11 1631 CisH20 220
33 a-Cadinol 1674 | CisHaO 222

Két qua phan tich da ghi nhan dugc 33 cau tir, trong d6 da nhan biét duoc cu trac cia 28 hop chat nho
so sanh pho khdi lwong EI-MS va chi s6 thoi gian luu (RI) cta ching (véi cac thu vién phd hién c6), ndim hop
chat con lai (unknown 1 &én unknown 5) chua nhan biét dugc bang phuong phép so sanh phd thu vién va chi
s6 RI trén may. Cong thirc ciu tao ciia cac hop chit néu trén dugce trinh bay ¢ Hinh 3.1 dudi day.

OH
0 /O\ |
CHO
Y Gl s (O Y
1 2 3 4 5 7 8
7\ /) 7\ 7\ /A
0 0 0 9] 0]
OH 0
0 0 0 OH OH OH

9 10 11 12 13 14 15 16
7\ /o =
0
8] 0
L
OH
OH
17 18 19 20 21 22

*(9, 10, 14, 15, va 18 la cdu triic dy dodn cho cdc chat Unknown 1-5).
Hinh 3.1. Cong thirc cAu tao ciia cac hop chit dwoc nhin biét ¢6 trong tinh diu clia hoa va than-14 ciia loai kinh
gidi day E. winitiana Craib.

Trong s cac hop chit da dugc nhan biét, cac hop chat thudc nhom furanoid monoterpene 1a Rosefuran
(7), Rosefuran epoxide (11) va DehydroElsholtzia ketone (17) 1a cac thanh phan chinh va dic trung cho céc
mau tinh du nay; trong d6 Rosefuran epoxide (11) la chit c6 ham luong cao nhat trong moi méu tinh dau
(44,86% — 69,56%).

So sanh pho khdi lugng clia cac hop chat chwa biét (unknown 1 - unknown 5) véi pho cia cac furanoid
monoterpene tim thdy trong cac mau tinh dau, nhét 1 so voi phd cta Rosefuran epoxide (11), nhan thiy ching
c6 su tuong dong kha o rét ¢ cac peak dac trung (peak phén tir va peak co s0) ciing nhu ¢ so d6 phan manh.
Trén co s¢ d6 da tién hanh phan tich phd khbi luong cua ching va dua ra cac cau trac dy doan cua unknown
1 —unknown 5 duya trén cac tai liéu tham khao vé phd khéi lugng EI-MS ctia cac hop chét c6 chira nhan furan
[93, 94, 95, 96, 97, 98, 99] ciing nhu c4c qui tic phin méanh cta phd khéi lwong EI-MS [95]; vi vay, d& xuit
mot so d6 phan manh cho Rosefuran epoxide (11) nhu & Hinh 3.2



Rit= =f ur an ecoxide

1004 =
7N
. [=]
o o —
=0 \
1 +
n o
=20 - M—CH. 488 mi'z 95
a5 =2 135 151
B VTV A TN Y | M R I |
i I h
a1 e ror /
1 it = e \
151
1 O
mJfz 166 (M™) m/z 82
- a5

Rosefuran epoxide (11, Rl 1181): C;,H1,0,5, KLPT 166

CC alpha (C5-C6) — Cco (28) — Hz (2)

m/Sz 166 (M*) ————— @ mfzS5 —— » mfz67 —————® mSz65

— CH3 (15} — CcO (28) — CoHa (28) — Hz (2)

m/z 166 (M) % mr151 ————————— % Mz 107 —————————— % Mz FS ————————— > Mz 7T

— CH;CO (43) — C.H, (28)
myz 166 (M*) ———— @ msz123 — = m/zS5S

Mz a3 —Hz(2)

mysz a4l

Hinh 3.2. So' dd phén manh cia Rosefuran epoxide.
(Vi tri ciia carbon theo cdch danh so cho khung monoterpene acyclic)

n 88, RI1181
/ \ 82
/ \ d’-_ 41

. e} 7 0

N o 95 miz 95
ec o) / \

O +
m/z 166 (M*)
. mfz 82
CC alpha (C5-C6) - co(28)
m/z 166 (M*) —————» m/z295 ——» m/z67
B M — CH, (15)
B 168 myz 166 (M¥) —» m/z 151
c —Co (28)
oo Ml . m/z 166 (W) > m/z 138

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

Hinh 3.3. So' d6 phan minh ciia hop chit unknown 1
Unknown 2 (R 1175): C30H,40,, KLPT 166

- s —_—
/ N
(o]
o m/z 95
9]
7 o
my/z 166 (M7)
4o
. cC alpha (C5-C6) - Co (28)
P m/z 166 (M*) » m/z95 » m/z 65
- M cc alpha (C5-C6) —H:(2)
-] ies m/z 166 (M*) —————» m/z71
CC alpha (C6-C7)
. m/z 166 (M*) ———————» m/z43

Hinh 3.4. So' dd phan manh ciia hop chit unknown 2
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wknown (96, 168, R11213)
100
-
0
9 OH
myz 168 (M) m/z 168 (M*
“ CHy (15)
_ - 3
a myz 168 (M*) Lﬂls]. myz150 ——————» m/z 135
CC alpha (C5-C6)
24 m/z 168 (M*) —————» m/z95, m/z73
- M*
55 - I—H,0-CH; . —co(zs) — 1,0 (18]
Lo M-H,0 m/z85 ————— m/z67 m/z73 m/z 55
+ L ally l||.. i '\. o i i OV Mclafferty
E 0 %0 200 2 168 (M) 6
Unknown 3 (RI 1213): CygH150,, KLPT 168 o AP
Hinh 3.5. So' do phan manh ctaa hgp chat unknown 3
#inow n (55, 168, R 1222)
1004 P—
=0 \ (o]
G m/z 95
0|
OH /
+
m/z 166 (M) o
40| miz 81
B —CH, (15)
m/z 166 (M*) L{l&']’ m/z 148 ;b m/z 133
20 M—H,0-CH,
CC alpha {C5-C6)
. 81 M-H.0 m/z 166 (M) ———————p m/795, m/z71
[ - H;0 (18)
ballld . = = mfz71 /53
T 30 T 120 180 200 /2 166 (M%) CC alpha {C4-C5) e 81
Unknown 4 (Rl 1222): C,,H,,0,, KLPT 166

Hinh 3.6. So' d0 phan manh ciia hop chit unknown 4

OH
OoH

: ’ an o

Ll ‘n- e

Unknown 5 (Rl 1334): C;qH1505, KLPT 184

m/z 184

m/z 184 (M*) m

<C alpha (C6-C7,
m/z16s SC0IPh2 (€6C7)
m/z 184 (M%)

m/z 184 (M*)

m/z 166

cC alpha (C5-C6)
_—

my/z 166

— CHs (15)

m/z 95, my/z 71, m/z 43

m/z 95

cc alpha (C6-C7)

my/z 126, m/z 59

myz 151

Hinh 3.7. So' d6 phan minh ciia hgp chit unknown 5
Nhu vay, cac chét chua biét unknown 1 dén unknown 5 déu duoc du doan 1a cac furanoid monoterpene
v6i khung co ban cta Rosefuran epoxide (2-alkyl-3-methyl-furan). Cac chit unknown 1 dén unknown 4 1a
céc hop chat ty nhién, dugc tao thanh nho qua trinh sinh tong hop cua ban than cdy bac ha da E. winitiana.
Riéng chit unknown 5 chi c6 mit trong cac tinh diu thu dugc bang phuong phap chung cit ¢ sy trg gitp cia
vi song, diéu d6 goi ¥ c6 mot su chuyén hoa thir cip di xdy ra trong qua trinh chung cat c¢6 hd tro vi song.



CHO /2 /4
= OPP = 01\ o\'
| | OH (e

Geranyl Citral A Unknown 3 Unknown 2

diphosphate /

= 7N A\ R\
Ho — - o = o o
| = & OH

Citral B Rosefuran Rosefuran epoxide Unknown 4

l Vi song

* Vi song
R 4 R
(@] o (o] ) (o]
e
o OH()”

Dehydroelsholtzia Unknown 1 Unknown 5
ketone

Hinh 3.8. Gia thiét vé sw hinh thanh va méi twong quan ciia cic furanoid monoterpene tim thiy trong
tinh dau ciia cAy bac ha da (E. winitiana Craib.)

Dua trén cac dyu dodn tir cac tai liéu tham khao [100, 101, 102, 103] vé qua trinh sinh téng hop cta céac
hop chat furanoid monoterpene, gia thiét so dd vé sy hinh thanh va mbi twong quan cua cac furanoid
monoterpene trong tinh dau cua ciy bac ha da Elsholtzia winitiana Craib. nhu so dd & Hinh 3.8
3.1.3. Két qua phén tich thanh phan ho4 hoc cic miu tinh dau

Thanh phan va ham lugng tuong dbi (tinh theo % FID) cua cac céu tir trong tinh dau hoa va tinh dau
than-14 Elsholtzia winitiana Craib. thu bang phuong phap truyén théng (ppTT) va vi song hd trg (ppVS) duoc
trinh bay tai Bang 3.3. O ca hai bd phan, monoterpenes chita oxy la nhom chiém wu thé, trong d6 furanoid
monoterpenes dong gop phan 16n dién tich dinh. Hai cau tir troi 1a Rosefuran epoxide va Rosefuran.

Bang 3.3. Két qué phan tich GC-MS vé ham lwong céc ciu tir cé trong tinh diu ciia hoa va than-la
ciia loai E. winitiana Craib. thu dwoc bang ppTT va bing ppVS

T Tén cAu tir Tinh dau Hoa | Tinh dau Than-l4
ppTT | ppVS | ppTT | ppVS
Benzaldehyde 0.97 - 2.10 -
Sabinene 0.11 - 0.16 -
S-Pinene 0.20 - 0.24 -
Limonene 0.70 - 0.52 -
Cineole 1,8 0.36 - 0.24 -
Acetophenone 0.36 - 0.40 -
Rosefuran 12.47 4.28 1.77 1.22
Linalool 0.39 0.20 0.40 0.28
unknown 1 (95, 166, RI 1161) 1.10 - - -
unknown 2 (95, 166, R1 1175) 3.50 243 1.75 1.71
Rosefuran epoxide 63.17 56.13 69.56 44.86
a-Terpineol <a-> 0.15 0.16 0.22 0.14
8,9-dehydrothymol 0.17 - - -
unknown 3 (96, 168, RI 1213) 4.61 5.28 4.60 4.29
Unknown 4 (95, 184, R1 1222) 2.06 1.19 - -
Piperitone 0.18 0.23 0.17 0.18
Dehydroelsholtzia ketone 0.26 - 0.21 0.24
Unknown 5 (95, 184, RI 1336) - 18.06 - 26.65
o-Copaene - - 0.17 0.37
S-Bourbonene - - 0.12 0.16
p-Caryophyllene <E-> 6.74 - 11.12 -
Caryophyllene <Z> - 6.99 - 10.80
o-Humulene 0.80 0.85 1.29 1.34
v-Muurolene - - - 0.31
Germacrene D 1.19 1.49 1.74 2.56
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TT Tén ciu tir Tinh dau Hoa | Tinh dau Théan-14
ppTT | ppVS | ppTT | ppVS
p-Selinene - - - 0.19
Bicyclogermacrene 0.19 0.19 0.28 0.69
y-Cadinene - - - 0.16
0-Cadinene - - 0.10 0.47
Scapanol - - - 0.20
Caryophyllene oxide 0.31 0.59 1.43 1.21
Humulene Epoxide II - - 0.13 -
a-Cadinol - - - 0.15
Téng so 99.99 | 98.07 | 98.72 | 98.60
Monoterpene hydrocarbon 1.01 - 0.92 -
Monoterpene chira oxi 88.42 87.96 78.92 79.57
Furanoid monoterpene 87.17 87.37 77.89 78.97
Sesquiterpene hydrocarbon 8.92 9.52 14.82 17.05
Sesquiterpene chira oxi 0.31 0.59 1.56 1.56
Hop chdt c6 nhdn benzene don gian 1.33 - 2.5 -

Céc két qua thu duoc cho thay, nhom chat cha yéu cua ca tinh dau hoa va tinh dau than-14 cua loai E.
winitiana thu duoc & Ha Giang 1a nhom cac hop chat monoterpene chira oxi chiém 88.42% (ppTT) va 78.92%
(ppVS), trong d6 cac thanh phan chinh 1a cac furanoid monoterpene (87.17% va 77.89%) gém 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 chéat 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%).

Pbi vOi phuong phap chung ct truyén thong, so ham luong giira tinh diu hoa va tinh dau than-14 thay
6 vuot troi vé tong ham luong cac furanoid monoterpene (87,17% va 77,89%), ham luong Rosefuran (12,47%
va 1,77%); nhung ham luong Rosefuran epoxide & tinh dau hoa lai thip hon & tinh dau than-14 (63,17% va
69,56%).

Trong mau khao sat trude day vao nam 2015, da phan tich thanh phan cua tinh dau phan hoa va tinh dau
phan than-14 duoc thu tir loai Elsholtzia winitiana Craib. moc & huyén Pdng Vin (Ha Giang). Két qua thu
duge vé cau tr va ham luong cac cau tir kha phu hop véi két qua trinh bay & phan trén, ddc biét 1a vé ham
luong Rosefuran va Rosefuran epoxide ciing nhu vé su khac biét vé ham lugng cta ching gitta tinh dau hoa
va than-1a (Bang 3.4). Diu ndy goi y vé su 6n dinh cua qua trinh tich liy, hinh thanh tinh diu trong cac bd
phan cua loai Elsholtzia winitiana Craib. moc & huyén Dong Vin - Ha Giang.

Bang 3.4. Ham hrong Rosefuran va Rosefuran epoxide ¢é trong miu tinh dau hoa va tinh du than-14 thu hai nim

2015 va 2019
Méu Thu hai 2019 Thu hai 2015
Rosefuran Rosefuran epoxide Rosefuran Rosefuran epoxide
Hoa 12.47 63.17 15.49 67.34
Théin-la 1.77 69.56 3.50 76.31

* Két qua i phan tich GC-MS cuia tinh dau mau thu hdi 2015 xem tai phu luc
3.1.4. Két qua phan lap tinh diu bang phuwong phap sic ky cot
Nham thu nhan cau tir nhleu nhat trong tinh dau loai E. winitiana 12 hop chat Rosefuran epoxide bang
phuong phap don gian nhat, tién hanh sic ky cot mau tinh dau than-1a dugc chung cat bang phuong phap
thuong quy. Mo ta qua trinh phén 14p tai Chuong 3, muc 3.3.2. Céu trac ctia TD1 dugc 1am sang t6 boi hing
sO vat Iy va phé 1D-, 2D-NMR.
> Hop chit 1 (Rosefuran epoxide, TD1)
> Hop chit 1 (Rosefuran epoxide, TD1)
Dang 16ng khong mau, [o] 25—3.8° (CDClL, ¢ 0,021)
Ph6 1H-NMR (CDCI3, 500 MHZ) cho thay hai proton olefinic tai 3H 7.25 (1H, d, J = 1.5 Hz) va 8H 6.18
(1H, d, J = 1.5 Hz), dac trung cho vong furan.
Ngoai ra, tin hiéu 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 tuong quan tir nhom methylene lién két v6i hé vong.
Ba nhom methyl thé hién tai 8H 1.96 (3H, s), 1.38 (3H, s), va 1.32 (3H, s).

DS

B3
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Phd 13C-NMR (CDCIl3, 125 MHz), DEPT va HSQC ghi nhan 10 tin hi€u carbon dac trung cAu tric terpenoid,
bao gém:
- 0C 62.3 (C-3) va 58.6 (C-2): hai carbon ctia 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 & céc vi tri khac nhau.
Tuong quan HMBC tai 6H 1.23/3C 58.5, 6H 1.38/3C 58.5 ppm x4c dinh nhom dimethyloxirane thé tai C-2.
Tuong quan 8H 2.91, 2.71/5C 146.8 va 115.2 (furan), 5C 62.2 va 58.5 (epoxide) xac nhan két ndi qua nhom
—CH2- gilra furan va epoxide.

Tin hiéu NOESY bb sung hd tro 1am rd cdu trac khong gian.

Bing 3.5. S6 liéu phé 1H, 13C-NMR ciia Rosefuran Epoxide

Vitri | 6C (ppm) oC* (ppm) oH (ppm, J oH* (ppm, J Hz) | Ghi chua
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 (m) | CH2
2.70 (dd, 4.0,
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-CH3 | 24.7 24.60 1.32 (s) 1.32 (s) Me
2-CH3 | 18.8 18.73 1.38 (s) 1.38 (s) Me
3- 9.8 9.71 1.96 (s) 1.96 (s) Me (furan)
CH3

o “Do trong CDCLs, "500MHz, €125 MHz, “300MHz, /75 MHz ,
Tur hang so vét 1y, cac dir liéu pho va so sanh véi tai li€u tham khao khang dinh TD1 ¢6 cau truc la
Rosefuran epoxide.

Rosefuran epoxide

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

Tinh dau thu dugc bang phuong phap chung cit 161 cudn c¢6 hd tro vi song duge danh gia vé hoat tinh
chéng ting sinh trén hai dong té bao ung thu (PC3 va A549), ciing nhu hoat tinh chdng vi khuén trén tam
chung ndm, nAm men va vi khuén. Su trc ché vira phai da dugc quan sat thy dbi véi ca hai dong té bao duoc
thir nghiém, véi gia tri ICs 1a 23,9 pg/mL (ddi véi PC3) va 56,2 pg/ mL (ddi voi A549) (gia tri tuong Ung doi
vdi paclitaxel 3,5 va 3,7 ng/mL). Tuy nhién, tinh dau cho thay hoat tinh manh me chéng lai ba chung vi khuan
(E. coli, B. subtilis, S. vang) va mot chung ndm men (8. cerevisiae) V01 gia tri nong d6 tc ché tdi thiéu (MIC)
dao dong tir 50 dén 100 pg/ mL (Béang 4.6). Nhin chung, cac sd liéu nay cho thiy tinh dau bac ha Pong Vin
chiét xuat bang phuong phap MAHD c¢6 tiém ning tng dung trong sinh hoc.
3.2. Két qud nghién civu thanh phan héa hoc cdc cin chiét ethyl acetate ciia phan hoa
3.2.1. Xdc dinh ciu triic cdc hop chit dwoc phan lgp tir can chiét ethyl acetate

_Tur cao methanol cua hoa céy bac ha Pong Vin (Elsholtzia winitiana Craib.) bang cac phuong phap
chiét, sic ky, ching ti da phéan 1ap duge 11 hop chat, cu tric cua cac hop chat nay dugc xac dinh bang cac
phuong phép ph.
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Quercetin [4]
COOH
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Protocatechuic acid [7]

OH OH
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3 "OH
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5,7,3°,5°- (+)-catechin [9] Hesperldm [10]
tetrahydroxyflavanone [8]

HyC CH;
24

Oleanolic acid [11]

Betulinic acid [12]
3.3. Két qua nghién ctru thanh phan, cau tric cac hop chat dwgc phan lap tir can chiét ethyl acetate ciia phan
than - 14

Tir cao methanol cua than 14, bang cac phuong phap sc ki cot silica gel, chiing t61 da phan lap duge 9 hop
chét, cu triic ctia cac hop chat nay duoc xac dinh bang cac phuong phap pho.

OH [¢]

Tricin [16]

Ursohc acid [17] | Uvaol [18]
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ﬁ—snosterol [21]

Lupeol [19]
Acid betulinic [20]

3.4. Lién két chi ddu hoa hoc giira mit ong Bac Ha Ha Giang va cAy ngudn mat chinh Elsholtzia winitiana
Craib.

3.4.1. Ddnh gid chit lwgng va thanh phin ciia mdt ong BHHG

3.4.1.1. Két qua xdc dinh mét sé chi tiéu chit lwong chinh ciia Mgt ong bac ha Ha Giang theo cdc tiéu
chudén hién hanh.

Két qua trén Bang 3.26 cho thidy Mat ong BHHG nguyén thuy co chat lwong vuot trdi vé hai chi tiéu
quan trong la ham lugng dudng khur (fructose va glucose tong sO rat cao) va ham luong HMF
(hydroxymethylfufural rat thip). Tuy nhién chi tiéu vé thily phan c6 phan cao hon mirc qui dinh. P9 axit
(meq/kg, mili duong luong axit trén 1 kg) tuy chua vuot ngudng cua tidu chuan Viét Nam va quéc té (Codex
Alimentarius), nhung ciing cin chu y dé cai thién.

Bang 3.26. Két qua xac dinh mdt s6 chi tiéu chit lwong chinh ciia Mat ong bac ha Ha Giang theo cic
tiéu chuén hién hanh.

TT Tén chi tiéu DPonvi Min Max Avg TCVN TCXK
1 Ham luong nudc % 21,0 23,0 21,8 <20 <20
p | Fructoseya % 705 | 752 | 734 > 60 > 65

glucose tong so0
3 b0 axit meq/kg 37,6 48,7 40,9 <50
4 HMF ppm 4,5 16,2 9,3 <40 <20

3.4.1.2. Két qud phan tich thanh phan cdc hop chat dé bay hoi cé trong Mit ong bac ha Ha Giang

Thanh phan bay hoi trong cic mau mat ong Bac Ha (M1-M9) duogc x4c dinh bing GC-MS trén pha
bay hoi cho thdy sy hién dién 6n dinh ciia nhiéu nhom hop chat dé bay hoi. Bang tong hop cac hop chat chinh
bao g@)m 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, benzeneacetaldehyde), keton (2-
heptanone, damascenone, benzophenone), ester (butyl butyrate, hexyl butyrate, methyl salicylate, methyl
dihydrojasmonate), va acid béo bay hoi chudi ngin dén trung binh (propanoic acid, butyric acid, pentanoic
acid, nonanoic acid, benzoic acid, benzeneacetic acid, 2-butenedioic acid, hexanedioic acid).

Trong sb do, a- -pinene xuét hién véi ham luong tuong dbi déng ké trong tat ca cic miu (khoang 2,03—
6,08% vai gid tri trung binh xap xi 4,02%). Bay la mot monoterpene thudng gap trong tinh dau cua nhleu loai
thyc vat thom, bao gom ca E. winitiana. Sy hién dién 6 6n dinh cua a-pinene trong mat ong Bac Ha cung ¢ mdi
lién hé gitra ngudn thyc vat giau terpenoid va hd so huong dic trung ctia mat ong.

Tuy nhién, trong diéu kién phan tich chiét dung moéi thong thuong ap dung cho loat mau M1-M9, ghi
nhén tin hiéu cua Rosefuran va Rosefuran epoxide ¢ mirc thap Diéu nay c6 thé phan anh han ché phuong
phap: cac furanoid monoterpene nay rat d& bay hoi va khong bén trong moi truong nudc — acid nhe cua mat
ong; ddng thoi muc ton du cla chung trong mat ong thanh pham c6 thé nim & ngudng thip cho phuong phap
chiét dung méi. Dé truy dau tryc tlep nhom nay, can ap dung headspace HS-SPME/GC-MS ngay trén mau
mat ong twoi hodc mau bao quan t6i thiéu, thay vi chi dwa vao chiét dung moi toan phan.

Dua trén dit liéu vé sy suy giam Rosefuran/Rosefuran epoxide khi xtr Iy vi song va su xudt hién cu
tor Unknown-5, ¢6 co s dy bdo rang trong mat ong da o on dinh thuong pham, diu vét con sot lai khong nhat
thiét 1a Rosefuran epoxide nguyén dang, ma c6 thé 1a san pham chuyén hoa twong ty Unknown-5 (m/z 95/184;
RI xap xi 1330-1340). Vi vay, bd chi diu hoa hoc can tinh ca cac dan xuat chuyén hoa cia furanoid
monoterpene nhu chi ddu gian tiép cho ngudn hoa E. winitiana.

Bang 3.27. Thanh phin héa hoc cic hgp chit bay hoi trong mit ong Bac ha Ha Giang x4c dinh bang
GC-MS
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TT Hop chit Nhém chit Min Max Avg
(1) (2) 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
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 (d?ln Xuat Furanoid <0,10 1,50 0,60
Rosefuran epoxide) monoterpene
chuyén hoa

3.4.1.3. Két qua Phat hién sw c6 méit ciia mdt s6 hop chét thudc nhém flavonoid va acid phenolic bing
phwong phap sic ky ban méng.
Khao sat dinh tinh vé thanh phan mot s6 hop chét c6 trong mat ong Bac ha Ha Giang theo phuong phéap phéan
tich sic ky ban mong TLC. Sau cin chiét ethyl acetat (EM1-EM6) ctia sau mau mat ong thu nhan & Ha Giang
(M1-M6) duoc chay sic ky 16p mong cung v6i chit chuan da phan 1ap dugc hodc ¢6 sin, hé dung méi sau: n-
Hexan:Ethyl acetate:Acid formic = 6:3:01 (v/v/v). Két qua dinh tinh c6 trong bang 3.28

Biang 3.28. Két qua phén tich dinh tinh mot s6 chit thudc nhém Flavonoids va acid phenolic phé bién

trong miu mit ong bac ha Ha Giang bang TLC

Chat chuan dinhtinh | M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8 | M9
Acid Gallic - - + + - - + + +
Acid Ferulic + - + + - - + - -
Acid Coumaric - - - - + - + + -
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Quercetin + + + + + + + T n
Acid Caffeic - + + - - + + - i
Catechin + + + + + + + + +
Luteolin + - + - + + T T n
Acid Phenylacetic + + + + + + I I
Kaempferol + + + - - + + + +

Ky hiéu (-) Khong thé hién, (+) Thé hién
3.4.1.4. Két qua Phat hién sw c6 mit ciia mdt so6 hop chit thuoc nhém flavonoid bang phwong phap pho
Raman.

Phd Raman cuia mat ong Bac Ha cho phép ghi nhan nhanh 'd4u vén tay tong thé' cia miu ma khong
can tach chiét. Cac ving Raman quan trong quan sat dugc bao gom: (i) viing 1.000—1.200 cm™ déc trung cho
dao dong C—C va C—O—C cuia dudng khir (glucose, fructose) — day 1a nén carbohydrate ty nhién ctia mat ong;
(i) ving khoang 1.440-1.460 cm™ phan anh dao dong bién dang —CH»/~CHs cua cac aldehyd/keton mach
thrflng va acid béo bay hoi chudi ngén, phu hop véi su hién dién cia nonanal, 2-heptanone, butyric acid,
pentanoic acid... di thay trong GC-MS; (iii) ving khoang 1.600—1.620 cm ™ lién quan dén dao dong C=C ctia
khung thom benzenoid, twong thich v6i sy hién dién cia benzeneacetaldehyde, benzophenone methyl
salicylate — cac hop chit quyét dinh mui hoa-ngot dic trung; va (iv) ving khoang 1.650-1.665 cm™, gan voi
dao dong C=C khong bdo hoa va khung isopropenyl/terpenoid, dugc xem la ctra s6 nhan tin hiéu tong thé cla
nhom furanoid monoterpene c6 ngudn goc tu E. winitiana.

Mint honey

Raman Intensity

400 600 800 1000 1200 1400 1600

Wavenumber (cm™)

Hinh 3.9. Phé Raman ciia mat ong Bac ha Ha Giang

Y nghia ctia phé Raman 1a kha ning sang loc nhanh: mot mau mat ong thwong mai néu thiéu rd rét tin
hiéu ¢ ving thom (~1.600 cm™) va vung terpenoid (~1.650 cm™), trong khi van thé hién nén duong & ving
1.000—1.200 cm™, thi c¢6 thé nghi ngo 1a san pham bi pha loang/pha trén (vi du siro duong) thay vi mét ong
Bac Ha that giau hop chat bay hoi c6 nguon goc thuc vat dugc liéu.
3.4.2. Poi sanh va xdc dinh lién két chi diu héa hoc giia thanh phin bay hoi ciia cdy nguén mdt va mat
ong BHHG

Thanh phﬁn bay hoi cua cay nguén 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 t61 63,17% trong tinh dau
hoa va 69,56% trong tinh dau than-1a (ppTT), trong khi Rosefuran chiém 12,47% trong tinh dau hoa nhung
chi con & mirc 1,77% trong than-1a. Khi chuyen sang phuong phap chung cét ¢6 vi song hd tro (ppVS), ham
lwong Rosefuran va Rosefuran epoxide déu giam manh va xuit hién hop chit Unknown-5 (m/z 95/184; RI
~1336) v6i ham lugng cao (den 18,06% & tinh dau hoa va 26,65% ¢ tinh dau than- 13). Piéu ndy ching to cac
furanoid monoterpene chu chét ciia cdy c6 thé bi chuyén hoa thanh san phdm thir cap trong diéu kién c6 nudce
va nhiét.

Bo thanh phan bay hoi cuia mat ong Bac Ha Ha Giang (BHHG) thu dugc bang GC-MS trén pha bay
hoi ctia cac mau M1-M9 cho tha”iy cac nhom hgp chit chinh gém: hydrocarbon (octane, n-undecane, o-
pinene...), alcohol (l-penten-3-ol, 4-hexen-3-ol, nonanol...), aldehyd (n-nonanal, n-decanal,
benzeneacetaldehyde), keton (2-heptanone, damascenone, benzophenone), ester thom (butyl butyrate, hexyl
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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 véi ham lugng tuong ddi cao (khoang 2,03-6,08%, trung binh xap xi 4,02%), phan 4nh déng gop terpene
ttr ngudn thuc vat thom. Methyl salicylate, benzeneacetaldehyde va cac aldehyd thom khac quyét dinh mui
“hoa—mat” dic trung clia mat ong vung cao nguyén da.

Viéc dbi sanh cho thdy ba diém lién két hoa hoc truc tiép giita cdy ngudn mat va mat ong BHHG: (i)
Lién két terpene / monoterpene; (i) Lién két benzenoid thom; (iii) Lién két furanoid monoterpene dic hiéu
nguon mat.

Noi cach khac: voi pha bay hoi, bd chi dau lién két cdy — mat ong bao gdm (a) a-pinene va cic
monoterpene/terpenoid nén, (b) cum benzenoid thom (benzeneacetaldehyde, methyl salicylate...), va (c) dau
furanoid monoterpene dic trung — c6 thé ton tai dudi dang san phdm chuyén hoa (kiéu Unknown-5) thay vi
epoxide nguyén thuy. Ba cum chi dau nay la co s6 khang dinh ngudn gbc sinh hoc ciia mat ong BHHG tir E.
winitiana, va 13 nén cho thiét 1ap chuan d6i sanh GC-MS headspace phuc vu xac thuc 16 mét ong thuong mai.
3.4.3. Péi sanh va xdc dinh lién két chi ddu héa hoc giiva thanh phan khéng bay hoi ciia cdy nguén mit va
mdt ong BHHG

Cin chiét hoa ctia Elsholtzia winitiana cho thiy mot tap hop hop chét thir cdp khong bay hoi c¢6 gia tri
nhan dang rat cao, bao gdm cac 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 la cac cAu tir
phén lap va mo ta cau trac bang pho NMR, nghia la chung thue sy hién dién trong nguyén liéu hoa — tirc chinh
1a vat chat ma ong tlep xuc tryc tiép khi thu mat/phan.

Nhirng hop chét nay khong bay hoi, nén khong xudt hién trong phan tich GC-MS pha bay hoi ctia mét
ong. Thay vao do, nhom nay ton tai trong pha polyphenol cia mét ong that va chi 16 ra khi chiét
polyphenol/phenolic fraction roi phén tich bang LC-MS hoic HPLC DAD. Day la diém khac biét quan trong:
16p hop chét nay khéng mé ta mui, ma mo ta “chi du sinh hoc sau” ctia ngudn thyc vit.

Chinh vi vdy 16p khong bay hoi (flavonoid, polyphenol, triterpenoid) 1a “bang chirng phap 137 dé bao
vé chi dan dia ly mat ong Bac Ha Ha Giang. Lép ndy tra 15i cau hoi: “Ong da thyuc su hut tir dung loai cay ban
dia d6 hay chua?” trong khi 16p bay hoi chui yéu tra 10i cAu hoi: “Mui va profile cam quan ciia mat ong nay c6
dung kiéu mat ong Bac Ha that hay khong?”. Hai 16p b sung nhau.

3.5. Buéc dau xay dung chi diu héa hoc da 16p va bang chi tiéu hoa ly dic trung cho cho sin pham “mit
ong bac ha Ha Giang”
3.5.1. Budc diu xdy dung chi ddu héa hoc da 16p cho Mat ong BHHG

Ket qua phan tich tai Muc 4.4 dugc dung dé xay dung hé chi dau hoa hoc da 16p nham phuc vu xéac
thue ngudn goc va truy xuat chi dan dia Iy dbi véi mat ong BHHG.

Heé chi ddu d& xuét bao gdm ba 16p bd tro nhau, trong Gmg voi ba cau héi khac nhau ma co quan quan
1y, nha khoa hoc va thi truong déu quan tim:

L&p bay hoi (GC-MS headspace): md ta h6 so mui va cac cau tir dé bay hoi, bao gom dau dic hiéu nguén hoa
(furanoid monoterpene kiéu Rosefuran epoxide va san phdm chuyen hoa Unknown-5).

Lop khong bay hoi (LC-MS/HPLC): m6 ta bo chuyén hoa thir cip déc thu (flavonoid, polyphenol, triterpenoid)
tu E. winitiana, déng vai tro bang chimg sinh hoc — phap ly cua nguon goc.

L6p Raman: fingerprint tong thé dé sang loc nhanh va phat hién bat thudng/pha tron.

Ba 16p nay gin thiang chudi: cdy nguon mdt — ong — mdt ong thanh pham, va cung cdp mot quy trinh
kiém chtng theo hai budc:

Sang loc nhanh bang Raman + ddi chiéu hd so bay hoi dic trung (GC-MS headspace).
Khang dinh ngudn gbc sinh hoc bang truy vét polyphenol/flavonoid/triterpenoid dic thu (LC-MS/HPLC).

Pay la khung k¥ thuat dé xay dung SOP kiém dinh, chimg nhan, va bao vé chi dan dia Iy “mat ong
Bac Ha Ha Giang”.

3.5.2. Xay dung chi tiéu ho4 1y diic trung cho sin phim “mait ong bac ha Ha Giang”

Sau khi phan tich mau mat ong tién hanh ddi chiéu theo tiéu chuan Duoc dién Viét Nam IV
(DBVN), TCVN 5267-1:2008; CODEX STAN 12:1981, mdt s& mure chi tiéu co ban dac trung cho chat
luong mat ong bac ha Ha Giang:

Biang 3.29. Bang mirc chi tiéu co ban dic trung cho chét lwgng mat ong bac ha Ha Giang

STT Tén chi tiéu Pon vi Mikc dap ung
1 Tap chat DPinh tinh Am tinh
2 Tinh bot va dextrin Dinh tinh Am tinh
3 Saccarin Dinh tinh Am tinh
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STT Tén chi tiéu Pon vi Mirc dap ung
4 Puong trao nhan tao DPinh tinh Am tinh
5 | Sunfat Dinh tinh Am tinh
6 | Clorit Dinh tinh Am tinh
7 | Vétrisat Dinh tinh Am tinh
8 | Chisdacid (mili duong 35-40
luong/kg)
9 Pwong khir (%) =170
10 Ti trong - >1,38
11 | Thay phan (%) <20
12 Tro sunfat (%) 0,10-0,12
13 HMF (ppm) <40
14 | Tong so vi sinh vt (CFU/mL) <1000 ,
15 Cam quan mau sic - Trong, Vépg xanh dén
vang
16 Cam quan mui vi - Mui thm}l’ vi ngot mat,
dac trung
Thanh phan héa hoc cua cac hop chat bay hoi:
Nhom furanoid monoterpene dédc trung va dan
Xudt; monoterpene va sesquiterpene nén, dic
17 biét a-pinene, limonene, 1,8-cineole, (E)-B- % Co6 mat
caryophyllene; Nhom  benzenoid thom
(benzeneacetaldehyde, benzophenone, methyl
salicylate...)
C6 tin hiu cac peak dac
trung tai vang 590 cm,
18 Mot s6 hop chat thuoe nhom Flavonoids va Phé Raman 1170 ecm™ va 1500 cm™,
acid phenolic (Quercetin, Catechin...) vung thom ~1600 cm™,
vung terpenoid ~1650
cm™!

Cac mau mat ong dugc phéan tich néu dap tng duoc céc chi ti€u trén thi co thé két luan dat chat lugng
cuia cac mau mat ong bac ha Ha Giang.

KET LUAN VA KIEN NGHI
KET LUAN

Tur két qua “Nghién ctru hoa hoc, hoat tinh sinh hoc cua loai Elsholtzia winitiana Craib. va xay dung
chi tiéu hoa 1y dic trung cho san pham “mat ong bac ha Ha Giang”, ching t6i thu dugce mot s két luan sau:

1. Luén an da nghién ctru mot cach hé théng loai Elsholtzia winitiana Craib. (cay bac ha d4) thu hai tai
Cao nguyén da Pong Vin, Ha Giang: thu nhan tinh dau tir hoa va phan than-14 bang hai phuong phap (chung
cét 16i cudn hoi nude thong thuong va chung cit co 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 co
ham luong cao cac furanoid monoterpene nhu rosefuran, rosefuran epoxide va cic dan xuét lién quan; dong
thoi thé hién mot sé hoat tinh sinh hoc dang chi y (chéng oxy hoa, khang vi sinh vét kiém dinh). Nhitng dit
liéu nay gép phan mo ta dic tinh hoa hoc — sinh hoc ¢dt 161 cia loai cay ngudn mat dic hiru ving Pong Van.

2. Tir cac cin chiét giau phan cuc (ethyl acetate) ciia hoa va than-14 cay bac ha da, luan an da phan lap
va xac dinh cdu trac nhiéu hop chét thudc cac nhom flavonoid, polyphenol va triterpenoid bang cac k¥ thuat
phé hién dai (1H-NMR, 13C-NMR, DEPT, HSQC, HMBC, MS). B¢ hop chét thu dugc bao gém cac flavonoid
(quercetin, kaempferol, apigenin, rutin, (+)-catechin), cac acid phenolic (protocatechuic acid), céc triterpenoid
pentacyclic va oleanane/lupane (axit oleanolic, axit ursolic, betulinic acid, lupeol, uvaol, v.v.). B§ hop chét
nay dai dién cho “ddu phan tir” bén viing, c6 kha ning truyén diu tir thuc vat ngudn mat sang san pham mat
ong qua qua trinh ong thu mat/phan.

3. Luén 4n da khao sat mét ong bac ha Ha Giang nguyén ban (thu tai DPong Vin). Ve chat luong co ban,
mat ong dap tmg va/hodc vuot trdi so voi mot sd tiéu chi trong tiéu chudn Viét Nam va qudc té (vi du: chi tiéu
duong khir va HMF thuén lo1), nhung cting boc 16 diém can kiém soat 1a ham lugng nudc con cao & mot s6
mau thuc dia. O 16p hop chét dé bay hoi (headspace GC-MS), mét ong bac ha ghi nhan tap hop aldehyd, keton,



20

este mui thom, acid mach ngan, monoterpen/terpenoid va hydrocarbon dic trung cam quan, phan anh hd so
huong vi riéng ctia san pham ving Cao nguyén da Dong Vian. Day 1a 16p chi ddu cam quan — dinh danh nhanh
cho 16 hang.

4. Luan an da chimg minh dugc méi lién két hoa hoc tryc tiép giita cdy ngudn mat va mat ong bac ha
Ha Giang thong qua hai tang chi dau:

(i) tang bay hoi: nhém furanoid monoterpene dic trung cta E. winitiana (vi du rosefuran, rosefuran epoxide
va cac chuyén hoa lién quan) ciing cac thanh phan thom aldehyd/este/acid béo ngin;

(ii) ting khong bay hoi: sy hién dién (6 mirc phat hién dinh tinh) ciia flavonoid va polyphenol dic trung nhu
quercetin, catechin, rutin... trong mat ong, tring khdp véi cac hop chét da phan lap tir hoa/than-la cua E.
winitiana. Phan tich TLC/HPTLC va phé Raman cho phép nhan dién cac tin hiéu dédc trung cta cac cAu tir
thu¢c nhom flavonoid (vi du dinh Raman ving ~590 cm™, 1170 cm™ ! gén voi quercetin; ving ~1500 cm™ gin
v0i dao dong vong thom cua catechin) ngay trong mau mat ong bac ha.

Su tring khép nay 1a bang chig khoa hoc rang ho so hoa hoc ciia cdy bac ha da dugc truyén vao san
pham mat ong Bac Ha Ha Giang & ca pha dé bay hoi va pha khong bay hoi.

5. Trén co s do, luan an da x4y dung khung “chi dau hod hoc da 16p” phuc vu xéac thuc ngudn gdc va
truy xuat chi dan dia 1y cho mat ong bac ha Ha Giang, gdm:

L6p chi ddu bay hoi (HS-SPME/GC-MS headspace) mé ta hd so huong va bo hop chét dé bay hoi dic
trung vung.

L6p chi ddu khong bay hoi (TLC/HPTLC, LC dinh tinh) dua trén bo flavonoid/polyphenol/triterpenoid
dac trung cua E. winitiana.

Lé&p “van tay quang phd” (fingerprint) Raman cho phép sang loc nhanh, khong phd mau, hd trg kiém tra
thuc dia.

Ba 16p nay tao thanh quy trinh hai budc: (i) sang loc nhanh nhan dang 16 hang va (i) khang dinh ngudn
gbc sinh hoc bang marker dic trung cuia cdy nguoén mat.

Tir d6, luan 4n bude dau dé xudt mot s6 chi tiéu hoa 1y dic trung cho san pham “mat ong bac ha Ha
Giang”, coi nhu co s¢ khoa hoc ban dau dé phuc vu quan 1y chat luong, chimg nhan chi dan dia 1y va chdng
gian lan thuong mai.

* Téng thé, luan an khong chi mo ta thanh phﬁn hoa hoc va hoat tinh sinh hoc cta loai cay nguén mat
dic hitu viing Cao nguyén da Pong Vin, ma con thiét ké duoc mot khung kiém chimg ngudn goc dua trén chi
dau hod 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
d4o dia Iy ciia san pham nay.

KIEN NGHI

1. Tiép tuc mé rong tap mau theo khong gian (nhidu diém 1iy mat khac nhau trong ving Dong
Vian — Méo Vac — Quan Ba) va theo thoi gian/nién vy dé danh gia do on dinh theo mua va theo nam cta bo chi
du hoa hoc, dic biét 1a nhom furanoid monoterpene (rosefuran, rosefuran epoxide va dan xuét chuyén hod)
va bg flavonoid—polyphenol truyén tir cdy bac ha da sang mat ong.

2. Chudn ho4 va hoan thién cic quy trinh phan tich nhanh c6 thé chuyen giao cho tuyén dia
phuong/quan 1y chat lugng: (i) HS-SPME/GC-MS headspace dé doc hd so hop chit bay hoi phuc vu nhén dién
cam quan—nguon goc 16 hang; (i1) TLC/HPTLC va ph6 Raman dé phat hién nhanh cac flavonoid/phenolic dac
trung trong mat ong. Viéc chuan hoa bao gébm tham dinh LOD/LOQ, d¢ lap lai va d6 thu hoi nham dam béo
gia tri phap ly, phuc vu thanh tra va chimg nhén chi dan dia ly.

3. T1ep tuc nghién ctru co ché chuyén hod tir hop chit thu cip trong cdy bac ha da sang mét ong,
bao gdm bién do6i cua rosefuran — rosefuran epoxide — cic san pham chuyén hoa khéac trong diéu kién sinh
hoc (ong thu mét, 1én men tw nhién) va trong qué trinh xtr 1y/bao quan sau thu hoach. Lam rd co ché nay s&
cung cb tinh dic hiéu ctia marker va gitip phan biét mat ong bac ha that v6i san pham pha tron hay “a mui”.

Tich hop bo chi dau hoa hoc da 16p (bay hoi — khong bay hoi — Raman) vao b tiéu chi quan ly chat
luong va truy xuat nguon goc cho san pham “mat ong bac ha Ha Giang”, tién téi hoan thién b chi tiéu hoa ly
ddc trung mang tinh khuyen nghi quan 1y va dung lam can ct phap 1y khi diang ky, duy tri va bao vé chi dan
dia ly ¢ cap tinh va quoc gia.



