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LOI CAM POAN

T6i xin cam doan két qua nghién cizu trong ludn van ndy la céng trinh
nghién citu cua toi dira trén nhing tai liéu, s liu do chinh toi tu tim hiéu va
nghién cizu. Chinh vi vdy, cac két qua nghién ciru ddm bdo trung thuc va
khach quan nhdt. Pong thoi, két qud nay chira ting xudt hién trong bdt ci
m¢t nghién cizu ndo. Cac so lidu, két qud néu trong ludn vén la trung thuc néu
sai tdi hoan chju trach nhiem.

Tac gia

Nguyén Huy Hoang



LOI CAM ON
Ludn Vdn nay dwec hoan thanh tgi Vién Hoa sinh bién - Vién Han 1am Khoa
hoc va COng nghé Viét Nam, vdi su hé tro kinh phi cia @é tai NCCB 104.01-
2020.03.

Toi xin bay t6 101 cam on sdu sdc, sy khdm phuc va kinh trong nhdt téi TS.
Duwong Thi Dung - Nguwoi da tdn tam hwéng dan chi day cho toi vé mat chuyén mon,
va tao moi diéu kién thudn loi nhdt cho toi trong suét thoi gian thuc hién lugn vdn .

Toi xin chan thanh cdm on lanh dao va cdc dong nghiép phong Nghién cizu
cau trdc - Vien Hoéa Sinh bién vé s 1ing hé to lén, nhang loi khuyén bé ich va
nhizng gop y quy bau trong viéc theec hién va hoan thi¢n lugn van.

TOi xin tran trong cam on Ban lanh dao Hoc vién Khoa hoc va Céng nghé va
Vién Héa sinh bién da giip dé va tao diéu kién thudn lei cho toi trong qué trinh
hoc.

Toi xin bay té long biét on chan thanh va sau sac nhat téi toan thé gia dinh,
ban bé va nhitng nguwoi thdn da luén luon quan tam, khich |é, dong vién tdi trong
suot quéa trinh hoc tdp va nghién cizu.

Xin trén trong cam on!
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MO PAU

Nudc ta c6 khi hau va tham thuc vat kha phong phi va da dang. Theo cac s6
liu thng ké tham thuc vat Viét Nam c6 trén 12000 loai, trong sé d6 c6 trén 3200
loai dugc sir dung 1am thudc trong y hoc dan gian [1]. Gan day, xu huéng tim kiém
mot s6 hoat chat trong cac loai thao moc c6 tac dung chita bénh ngay mot ting va
thu hat cac nha khoa hoc nghién ctu. Mot sé loai thuc vat da duge dua ra lam thube
hodc thuc pham chic nang hd tro diéu tri nhu Day thia canh, Trinh nir hoang cung,
Hoang lién, Hoang cam, Nghé... Diéu dang cht ¥ 1a cac san pham nay sir dung an
toan, it tdc dung phu, it hién twong nhon thudc.

Chi Kinh giéi Elsholtzia 1a mét chi phé bién ¢ Viét Nam. O nudc ta va cac
nudc trén thé gisi hau hét cac loai thudc chi Elsholtzia déu dugc sir dung trong cac
bai thudc diéu tri sot, cam lanh, tiéu chay, kiét li, rdi loan tiéu hda va giai doc. Mot
s6 loai trong chi con duoc st dung dé giam dau va khang viém nhu: E. rugulosa, E.
penduliflora, E. blanda, E. bodinieri, E. stauntoni, E. fruticosa, E. myosurus, E.
densa va E. ciliata. Dic biét, trong céc bai thudc dan gian, loai kinh gisi E.ciliata
da duogc sir dung dé diéu tri viém da, viém khop va tri. Hon nira, loai kinh gigi nay
con duoc sir dung rong rdi nhu mot loai gia vi khéng thé thiéu. Tuy nhién, ¢ Viét
Nam chua c6 nhiéu nghién ctu vé thanh phan héa hoc va hoat tinh sinh hoc cua loai
Kinh gigi Elsholtzia ciliata. Chinh vi thé, viéc diéu tra, nghién ctru thanh phan hoa
hoc, danh gia hoat tinh khang viém cua cac hop chat phan lap duoc tir loai E. ciliata
s& ¢6 ¥ nghia khoa hoc va thuc tién cao, gop phan tich cuc vao viéc khai thac va st
dung mot cach hop ly nguon tai nguyén thién nhién cua dat nudc. Xuat phat tir diém
do, toi di Iya chon dé tai “Nghién cizu thanh phan hoa hec va hoat tinh sinh hec
cua loai Kinh gigi Elsholtzia ciliata (Thunb.) Hyl.”

Muc tiéu caia luan &an: Nghién cizu phan 1ap va xac dinh ciu tric mot sé hop
chat tir loai Kinh gigi E. ciliata. Khao sat hoat tinh khang viém cua cac hop chat
phan lap duoc dé tim kiém céc hoat chat 1am co sé khoa hoc cho nhitng nghién cuau
tiép theo dé tao ra san pham cham soc sirc khoe cho cong dong.

Néi dung luan vin bao gom:

1. Thu thap mau thyc vat;

2. Tao dich chiét va céc phan doan;

3. Phan lap céc hop chét sach tir loai Kinh giéi E. ciliata bang cac phuong phép
sac ky;

4. Xac dinh ciu trdc hoa hoc cua cac hop chét phan lap dugc bang cac phuong
phap vat ly, hda hoc;

5. Nghién ciru hoat tinh khang viém cuaa cac hop chat da phan lap;



Nhitng dong gép cia luin vin:

T loai Kinh gidi Elsholtzia ciliata da phan 1ap va xac dinh dugc ciu tric
cua 10 hop chit trong d6 bao gdm: 1 hop chit méi: elsholciliata A (EC1) va 9
hop chiat di& biét 4-(3'4-dihydroxyphenyl)-butan-2-one  3'-O-3-D-
glucopyranoside (EC2), 3-0-p-D-glucopyranosyl-1-(3',5'-dimethoxy-4-
hydroxyphenyl-1-propanone) (EC3), p-hydroxypropiovanillone 3-O-$-D-
glucopyranoside (EC4), methyl salicylate «o-L-arabinopyranosyl-(1—6)-4-D-
glucopyranoside (EC5), syringin (EC6), icariside F> (EC7), 4-(3-
glucopyranosyloxy-hydroxyphenyl)-(E)-3-buten-2-one (EC8), manglieside B
(EC9) va 4-allyl-2-hydroxyphenyl-1-O-p-D-apiofuranosyl-(1—6)-f-D-
glucopyranoside (EC10). Céac hop chat d4 duoc danh gia hoat tinh khang viém
théng qua danh gia kha nang tc ché san sinh NO trén té bao bao RAW 264.7
duoc kich thich boi LPS.



CHUONG 1. TONG QUAN
1.1. Tong quan vé chi Elsholtzia
1.1.1. Gidi thigu chung vé chi Elsholtzia

Chi Elsholtzia (thuoc ho Hoa mdi (Lamiaceae)) bao gdbm 44 loai. Chlng
phan bé chu yéu ¢ Pong A, chau Phi, Bic My va chau Au. O cac nuéc trén thé gigi
hau hét cé4c loai thudc chi Elsholtzia déu duoc st dung trong cac bai thube diéu tri
sét, cam lanh, tiéu chay, kiét li, réi loan tiéu hoa va giai doc. Mot s loai trong chi
con duoc st dung dé giam dau va khang viém nhu: E. rugulosa, E. pendulifiora, E.
blanda, E. bodinieri, E. stauntoni, E. fruticosa, E. myosurus, E. densa va E. ciliata.
Loai E. cypriani duoc st dung dé diéu tri sét xuat huyét, viem mili. Loai E.
bodinieri dugc ding l1am thudc chira dau dau, dau toan than, dau hong, dau ring,
kho tiéu, kiét i, dau mat viém két mac cap tinh, gdy mé va viém gan [2]. O Viét
Nam hién c6 7 loai thuoc chi Elsholtzia: E. ciliata, E. winitiana, E. blanda, E.
rugulosa, E. communis, E. penduliflora va E. pilosa. Trong céc bai thudc dan gian,
loai kinh giéi ria E. ciliata da dugc st dung dé diéu tri viém da, viém khép va tr,
loai kinh gigi day E. winitiana dugc ding dé diéu tri bénh thap khap va viém khop;
loai kinh gigi ring E. blanda dugc sir dung dé diéu tri viém than, sat tring va giam
dau; loai kinh gigi san E. rugulosa dugc ding dé chira cam cum, viém da day, viém
rudt, ly va an uong khdng tiéu [3].

Céc loai thugc chi kinh gigi phan 16n 1a cay co, cay bui hay cay bui thap.
Cum hoa dang chum hay béng, lién tuc hay ngat quang ¢ dau canh, hinh try, d6i khi
c6 dang chy. L4 bac hinh triing hay hinh quat dén kim, nho hon dai hoa. Pai hinh
chuéng hay hinh 6ng, goc dai nhan, nam thlly gan bang nhau hozc c6 hai thiy dai
hon & phia trudgc. Trang hoa mau trang, vang, tim, hai moi, mat ngoai cé tuyén va
I6ng, mit trong nhan. Ong trang cua hoa dai manh hon dai hoa, méi trén thang dang
phéu, mép lién hoic c6 khia, mdi dudgi ba thly trai dai vé mot bén. Thly gitra 16n
nhat, mép lién, dinh moi dudi c6 khia. Bén nhi thuong tho ra khoi trang, hai nhi
trwée dai hon. Chi nhi nhin, bao phan hai 8, lGc dau gi&n ra sau chum lai. Bau nhuy
nhin hay c6 16ng, voi nhuy thuong tho ra xa khoi nhi hoa, xé hai thuy nhu nhau &
dinh tir nong dén sau. Thuy hinh chly hodc hinh dui. Qua hinh bau duc hay hinh
thudn, nhin hay cé 16ng, c6 ndt san[4].

1.1.2. Céc nghién citu vé thanh phdn hoa hec va hoat tinh sinh hec cia chi
Elsholtzia
1.1.2.1. Tinh hinh nghién ciru trén thé gici

Cac nghién ctru vé thanh phan hoda hoc va hoat tinh sinh hoc cua cac loai

thudc chi Elsholtzia dugc bit dau tir nhimg nim 1990. Thong ké cac nghién ctru vé



thanh phan hoa hoc va hoat tinh sinh hoc cua chi Elsholtzia cho thay cac hop chit
phan lap dugc c6 cu tric rat da dang chu yéu thudc céc 16p chat terpenoid,
flavonoid, phenyl propanoid, phytosterol va glycoside cyanogen [5]. Trong do
terpenoid 1a thanh phan duoc tim thdy nhiéu trong céc loai thudc chi Elsholtzia véi
khoang 36 hop chét triterpenoid (khung oleane va ursane), diterpenoid va
sesquiterpenoid. Gan ddy nhit vao nim 2016 va 2019, Zhong va cong su da thong
bao phan lap, x4c dinh ciu tric cua 9 hop chit khung ursane triterpenoid tir phan
trén mat dat cua loai E. bodinieri bao gém: bodinioside O (1), bodinioside P (2),
rotungenoside (3), 19a-hydroxyarjunolic acid 3,28-O-bis-f-D-glucopyranoside (4),
oblonganoside | (5), acid rotungenic 28-O-a-L-rhamnopyranosyl-(1—2)-f-D-
glucopyranoside (6), bodinioside M (7), bodinioside N (8) va pseudobuxussaponin
B (9) [6,7].

HO OH

Tir phan than canh 14 cua loai E. bodinieri, 5 hop chat 18,19-secoursane
glycoside: bodinioside E-G (10-12), bodinioside A (13) va bodinioside B (14) da
dugc phan 1ap va xac dinh ciu tric. Céc hop chit ndy c6 cdu trac rat dic biét va
hiém gip véi su pha v& ndi doi tai C-18/ C-19 dé mé vong E [8-10].



Thém vao d6, ciing tir loai E. bodinieri cac hop chat 2,3,19-trihydroxyurs-
12-en-28-oic acid (15) and hypadienic acid (16) da dugc phan lap va xac dinh cau

tric boi hai nhom tac gia Zhao [8], Hu va cong su [10].

17 R=CH,
19 R=CH,OH

o

OH o

o o K HO'
HOH@/ Ry HOW o [HO OH “, 25 R,=R,=H
20R,;=CH;  R,=CHO on 0 HO 26 R,=OH R,~OH
OH on 24 27 R;=R,=OH

21 R,=CH,OH R,=CHj

Céc hop chét khung oleane triterpenoid (17-24) ciing dugc phan 1ap tir phan
trén mat dat cua loai E. bodinieri [11-14]. Ba hop chat khung ursane triterpenoid
bao gom: acid ursolic (25), acid corosolic (26) va acid 2a,38,19a-trihydroxyurs-12-
en-28-oic (27) dugc tim thay tir ca 3 loai E. rugulosa, E. ciliata va E. bodinieri
[5,9,15].

HO

HO



Ngoai ra, 5 hop chit diterpenoid (28-32) duoc phan lap tir loai E. bodinier:
ludongnin 5 (28), sandaracopimar-15-en 88,12f5-diol (29), (+)-hinokiol (30), 6-
hydroxyhardwickiic acid 2'-O-4-D-glucopyranosylbenzyl ester (31), va 6,7-
dihydroxyhardwickiic acid 2'-O-$-D-glucopyranosylbenzyl ester (32) [10,12,16,17].
Tt loai E. bodinieri, nhém tac gia Hu di thong bao phan lap, xac dinh cdu tric cta

3 hop chét c6 dang khung eudesmane sesquiterpenoid glycoside bao goém: dic-
tamnoside G (33), 38,5¢,11,12,13-pentahydroxy-eudesm-4(15)-ene-3-O-4-D-
apiofuranosyl-(1—4)-a-L-rhamnopyranosyl (1—3)-5-D-Glycopyranoside (34) va
integrifoside A (35) [18]. Mot hop chat monoterpenoid: acid 2,6-dimethyl-8-
hydroxyl-2,6-octadienic-8-O-4-D-glucoside (36) dugc phan lap tir loai E. bodinieri
[19].

HO 31R=H
o
HO
HO

OH OH

Flavonoid ciing 1a mét trong nhitng 16p chit chinh trong chi Elsholtzia. C6
khoang 60 hop chét flavonoid va flavonoid glycoside da dugc phan 1ap tir chi nay.



Nam 2008, Li va cong su da phan l1ap va xac dinh cAu tric cua 3 hop chét flavonoid
glycoside bao gdm: eriodictyol 7-O-(6-feruloyl)-B-D-glucopyranoside (37),
eriodictyol 7-O-[6-(3-hydroxy-4-methoxycinnamoyl)]-#-D-glucopyranoside (38) va
luteolin 7-O-[6-(3-hydroxy-4-methoxycinnamoyl)]-4-D-glucopyranoside (39) [20].

o OH
OH
OH Q
AN OH
o) N . O
0]
O (0]
R
i HO O
HM O H;CO HO ‘
R, HO
OCH;4 OH
OH [¢]
OH [¢]
OH 39

O
O
OH
37R=0H  R,=OCH,
38R;=0CH; R,=

Muxiangrine | (40) va muxiangrine Il (41) duoc phén lap tu loai E.
stauntonii [21,22]. Cac hop chét sifanghaoine I-111 (42-44) duoc thong bao tir loai
E. blanda [23,24].

40 R=0CHj, 42 R=00CCH,;
41 R=H 43 R=COCH(CH;)CH,CH,

44

Céc hop chat (45-49) 1a din xuat cua furanocoumarin, trong d6 46-49 duoc
tim thay tir loai E. densa [21,25]. Ba chét lignanolide dugc Xac dinh tir chi nay bao
gom: 3-hydroxyarctiin (50) va arctigenin (51) dwugc phan lap tir E. eriostachya;
saussurenoside (52) duogc phan lap tir loai E. ianthina [25,26].

OCH,




OH
H;CO H;CO
OCH,4 H;CO 3 3
0 0 HO 0
va H3CO H;CO H;CO
o 0 o
o o) g
Y OCH3 OCHS OCH3

49 HI;EO%/O 50 solH HZ(MH/O 52
Ngoai ra, con c6 mot sd hop chit thudc mot sé 16p chit khac nhu: maltol,

lignane.... Hai hop chat maltol, maltol 6-O-f-D-apiofuranosyl-8-D-glucopyranoside

(53) va maltol 6-O-(5-O-p-coumaroyl)-A-D-apiofuranosyl-g-D-glucopyranoside (54)

duoc Li va cong su thong bao phan lap tur loai E. rugulosa [27].
0 0

%/
O: /
HO _ H HOpo
OH OH ()H OH 54

Ciing tir loai E. rugulosa , nhém tac gia Trung Qubc da thong bao mot hop
chit lignan c6 tén la elshrugulosain (55) va hop chat bornyl (E)-3,4,5-
trimethoxycinnamate (56) dwoc phan 1ap tir dich chiét ethanol [28].

H;CO

OCH;,

HO 335 56

OCH,

1.1.2.2. Tinh hinh nghién citu ¢ Viét Nam

Viét Nam méi chi ¢ mot vai nghién ctu so bo vé mot vai loai thuoc chi
Elsholtzia. Trong mot nghién ctiu vé ham luong tinh dau cua loai E. blanda thu &
Son La cho thay thanh phan chinh cua n6 1a: 1,8-cineol (62,04%), S-pinen (5,69%),
a-pinen (4,31%) va a-terpineol (4,98%) [29]. Cubi nim 2021, nhém nghién ctu



Vién Duoc liéu da théng bao xac dinh ciu tric nam hop chat saponin tir phan doan
etyl acetate loai kinh gidi ra E. penduliflora: sericoside (57), acid 2a,3a,190,24-
tetrahydroxyolean-12-en-28-oic 28-O-f4-D-glucopyranosyl este (58), pruvuloside B
(59), acid 24-hydroxytormentic glucoside este (60) va niga-ichigoside F1 (61) [30].

%

HO,,
i1, HO
1), ///,/,,'

R R,y

R,

OH

59: R, =OH, R, =H, R; = CH;, R, = CH,OH
57:R, =H, R, = OH 60: R, =H, R, = OH, R; = CH;, R, = CH,OH
58: R, =OH,R,=H 61: R, = H, R, = OH, R; = CH,0H, R4, = CH;

1.2. Tong quan V& loai Kinh giéi (Elsholtzia ciliata (Thunb.) Hyl.)
1.2.1. Giéi thiéu chung vé loai Kinh gigi (Elsholtzia ciliata (Thunb.) Hyl.)

Kinh giéi (Elsholtzia ciliata (Thunb.) Hyl.) thuoc ho Hoa méi (Lamiaceae)
1a cay thao cao khoang 30-40 cm. Than vudng, moc dimg va c6 16ng min. La phién
thuén nhon, moc déi, mép co rang cua, dai 5-8 cm, rong 3 cm, cudng 14 dai 2-3 cm.
Hoa nhé mau tim nhat, khdng cuéng. Qua nhin gdm 4 qua hach nho [31].

Phéan bd: Kinh gidi c6 ¢ khip cac tinh va thanh phd tir Lao Cai, Vinh Phic,
Ninh Binh, Lang Son, Cao Bang, Phu Tho, Hoa Binh, Ha Ni vdo cac tinh phia
nam. Kinh gi6i con phan bdé & Mianma, An do, Népan, Trung Qudc, Triéu Tién,
Nhat Ban, Lao, Campuchia, mot s6 nudc chau A, chau My [31].

Téc dung duoc |i : Kinh gidi tinh vi néng va cay, né co tac dung loi tiéu, lam
toat mo hdi, khu phong, trir sét va chi ngtra. Kinh giéi thuong ding tri say ning,
clm mia, nhac dau, sét khdng toat mo héi, viem da day viém rudt cap; hoi tho
nang; giam niéu, dau xuong, phong thap, dau minh. Kinh gigi con duoc dung chita
rong huyét, bang huyét, di ngoai ra mau, thd huyét. Liéu ding sac 3-10 gram dang
udng, tri mun nhot, viém mu da thi gi& canh 1a twoi dap [31].

1.2.2. C&c nghién ciru Vé loai Kinh gigi (Elsholtzia ciliata (Thunb.) Hyl.)

Nam 2020, Young Hye Seo va cac cong su thdng bao xac dinh ciu tric 38
hop chét tir phan than canh 14 loai E. ciliata. Hoat tinh bao vé than kinh cua 38 hop
chét trén dugc danh gia bang mot thir nghiém kha ning sbng sot cua té bao trén té
bao than kinh HT22 cua chudt. Két qua cho thdy 10 hop chat: (7E,9E)-3-
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hydroxyavenalumic acid-3-O-[6'-O-(E)-caffeoyl]-5-D-glucopyranoside (62),
gnaphaliin C (63), acacetin-7-O-[f-D-glucopyranosyl(1”"—2")-4"-O-acetyl-o-L-
rhamnopyranosyl(1”"—6")]-f-D-glucopyranoside (64), butin (65), isookanin (66),
okanin-4-methoxy4'-O-f-D-glucopyranoside (67), sulfuretin (68), ethyl caffeate
(69), (E)-p-coumaric acid (70), osmundacetone (71) thé hién hoat tinh bao vé than
kinh manh mé& chdng lai sy chét té bao HT22 do glutamate giy ra vé6i gia tri ECso
1,5-8,3 UM [32].

HO N
0
HO
HO HO

OH

OCH, 0
R, \
GlcO R
69: R =0C,H; R,=OH
HO 70:R=0H R,=H
71:R=CH; R,=OH
83:R=0H R,=OH

Tinh dén nay, & nudc ta mai chi c6 mot vai nghién ctiu vé thanh phan héa
hoc va hoat tinh sinh hoc cua cac loai thuoc chi Elsholtzia nhung chua c¢6 nghién
ctru day du va hé thong. Phan tich GC - MS cho thay tinh dau cta loai E. ciliata thu
& Vinh c6 chita hon 30 hop chéat nhu la: wereneral (15.2 20.5%), geranial (19.5 -
26.5%), limonene (10.9 - 14.2%) va (2)-p-farnesene (10.8 - 11.7%) [33]. Trong mdt
nghién ctru khac, ciing tir loai E. ciliata thu & Hué di thong bao c6 chira geranial
(28,4%), p-cis-ocimen (23,0%) va neral (21,7%). Tinh dau cua loai E.ciliata duoc
thong bao thé hién hoat tinh khang khuan di v6i ching Staphylococcus aureus va
Escherichia coli va khang nam Candida albicans [34]. Nam 2020, nhom tac gia
truong Pai hoc Y dugc Thanh phé H6 Chi Minh da théng bao cau trlc 15 hop chét:
vitexin (72), pedalin (73), luteolin-7-O-f-D-glucopyranoside (74), apigenin-5-O-4-
D-glucopyranoside (75), apigenin-7-O-4-D-glucopyranoside (76), chrysoeriol-7-O-
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S-D-glucopyranoside (77), 7,3’-dimethoxyluteolin-6-O-4-D-glucopyranoside (78),
luteolin  (79), 5,6,4’-trihydroxy-7,3’-dimethoxyflavone (80), 5-hydroxy-6,7-
dimethoxyflavone (81), 5-hydroxy-7,8-dimethoxyflavone (82), caffeic acid (83), 4-
(E)-caffeoyl-L-threonic acid (84), 4-O-(E)-p-coumaroyl-L-threonic acid (85) va a-
linolenic acid (86) tir phan trén mit dit loai E. ciliata trong d6 ¢ téi 11 hop chit
thudc khung flavonoid. 15 hop chit déu cé tic dung chdéng oxy hoa va khang viém
t6t & néng do 2,5-10 uM [35].

Rl
0 OH
R, N /\‘/H‘/OH
0
OH 0
Ry
84:R, = OH R, =OH
85:R,=H R,=OH
72:R,=H R,=OHR;=OH R,=H Rs= OH Rg=H |
73:R,=OH R,=OHR,=OH Ry=O0-AD-GlcR,=OCH;  Ry=H
74:R,=OH R,=OHR;=OH R,=H Ry=0-4D-Gle Rg= H
75:R,=H  R,=OHR,=0-4D-GlcR,=H Rs= OH Re=H |
76:R,=H R,=OHR;=OH R,=H Rs= 0-4D-Gle Rg=H
77:R, = OCH, R, = OH R, = OH R,=H R,=0-4D-Gle Rg=H
78: R, = OCH, R, = OH R; = OH R,=0-pD-GlcRs=OCH;  Rs=H
79:R,=OH R,=OHR,=OH R,=H R,=OH Rg=H N OH
80: R, = OCH, R, = OH R; = OH R, = OH R=0OCH; R4=H
81:R,=H R,=H R,=OH R,=OCH, RyOCH, R,=H 86 4
82:R,=H R,=H R;=OH R,=H Rs=OCH;  R4=OCH,

Qua tong quan tai liéu cho thdy, & Viét Nam méi chi c6 mot vai nghién cau
vé cac loai thuoc chi Elsholtzia. Nhitng nghién ciru tap trung vao phan tich thanh
phan tinh dau cua hai loai E. ciliata va E. blanda. Vi vay, viéc diéu tra, nghién ctu
thanh phan héa hoc, khao sat hoat tinh khang viém cua loai Kinh giéi E. ciliata s&
¢ y nghia khoa hoc, d6ng gop tich cuc cho viéc sir dung, khai thac hop ly nguon tai
nguyén thién nhién ciia qudc gia.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ciru

Mau kinh gioi (Elsholtzia ciliata (Thunb.) Hyl.) duoc thu & tinh Hoa Binh;
vao thang 1 nam 2020. Tén khoa hoc cua mau duoc dinh danh bai TS. Nguyén Thé
Cuong - Vién Sinh thai va Tai nguyén sinh vat, VAST. Mau tiéu ban (NCCT-P118)
dugc trung bay tai Vién Hoa sinh bién, VAST.

Hinh 2.1. Mdu kinh giéi (Elsholtzia ciliata (Thunb.) Hyl.)

2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp phan lip cac hop chit

- Sdc ky I6p mong (TLC): duoc thyc hién trén ban mong trang sin DC -
Alufolien 60 Fzss (Merck 1,05715), RP - 18 Fasss (Merck). Chat duoc phat hién
bang dén tir ngoai tai hai budc song 365 nm va 254 nm va dung thudc thir hién mau 1a
dung dich H2SO4 lodng (10%) dugc boi déu 1én ban mong, sdy kho réi ¢t nong dén khi
mau chat hién Ién.

- Sac ky cét (C.C.): str dung chat hap phu 1a nhya trao d6i ion Diaion HP - 20
(Mitsubishi Chem. Ind. Co., Ltd.), hat silica gel kich c& la 0.040 - 0.063 mm (240-
430 mesh) va hat pha nguoc RP - 18 (150 um, Fuji Silysia Chemical Ltd.).

- Sac ky léng hiéu ndng cao (HPLC): duoc thuc hién vai cot sac ky HPLC
pha nguoc (RP-HPLC), pha tinh khong phan cuc, trong khi pha dong la chat long
phan cuc. Cot diéu ché dugc 1am bang thép khéng ri do dai 250 mm véi duong kinh
20 mm. Pau do UV (detector) nam ¢ cudi cot c6 tac dung phat hién chét diéu ché.
Tin hiéu dau do dugc ghi lai qua phan mém luvu trir va xu ly dit liéu, sau d6 hang
phan doan thu duoc chat diéu ché.
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2.2.2. Phuwong phap xdc dinh céu triic héa hoc cac hop chit

- Phé khdi phan gidgi cao HR-ESI-MS: duogc do trén may AGILENT 6530
Accurate Mass QTOF LC/MS cua Vién Héa sinh bién.

- Phé céng hueng tir hat nhan NMR: dugc do trén may Bruker AM600 FT -
NMR va Bruker AM500 FT - NMR caa Vién Hoa hoc. Chét ngi chuan Ia TMS. Cac
ky thuat phd cong huong tir hat nhan dwoc sir dung bao gém: Phd cong husng tir
hat nhan mét chiéu: 'H-NMR va 3C-NMR. Phé cong huang tir hat nhan hai chiéu:
HSQC, HMBC, NOSEY va COSY.

- Phé lwong sdac tron (CD): Phé CD duoc do trén may Chirascan™ CD
spectrometer (Applied Photophysics Ltd., Surrey, UK) tai Vién Hoa sinh bién.

- Do quay cuc [a]p: duge do trén may JASCO P - 2000 Polarimeter tai Vién
Hda sinh bién, VAST.

2.2.3. Phuong phadp danh gia hoat tinh sinh hoc

Vit liéu thtr hoat tinh khang viém gom:

- Sulfanilamide, N-1-napthylethylenediamine dihydrochloride, sodium nitrite
va dimethyl sulphoxide (DMSO), lipopolysaccharides (LPS) tir chung Escherichia -
coli cua cong ty Hoa hoc Sigma tai My. Dulbecco’s Modified Eagle’s Medium
(DMEM), huyét thanh bo (FBS) cua hang Life Technologies va cac hoa chat can
thiét khac cua céc cong ty Invitrogen, Sigma,...

*Phirong phap xdc dinh hoat tinh s#c ché san sinh NO cua té bao RAW 264.7

- Té bao RAW 274.7 duoc dua vao dia 96 giéng & ndng do 2 x 105 th / giéng
va nudi trong ta 4m & 37 °C va 5 % CO; trong 24 gio.

- Tiép dén, thay thé mdi trudng nudi cay bang méi truong DMEM khdng ¢c6
huyét thanh bo trong 3 gio.

- Sau d6, té bao nghién ctu dugc u & cac ndng do khéac nhau trong 2 gio roi
dugc kich thich san sinh yéu té NO bang LPS (1 pg / mL) trong 24 gid.

- NG-Methyl-L-arginine acetate (L-NMMA) (Sigma) duoc sir dung la ddi
chang duong ¢ cac ndng do 100; 20; 4 va 0.8 pg/ml. Béi chitng am dugc coi 1a mot
s6 giéng chi stir dung dung dich pha mau va khong duoc t mau.

- Viéc tao NO duogc xac dinh dya vao chi thi nitrite (NO2-) thdng qua bo Hé
théng thudc thir Griess (tap doan Promega, My).

- Han hop duoc tiép tuc u trong10 phdt & nhiét d6 phong; ham luong nitrite
s& duoc do bang dau doc microplate tai buéc song 540 nm. Mau trang (blank) 1a
moi truong DMEM khong FBS.
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- Ham luong nitrite (NO) cua tirng mau thi nghiém duoc tinh toan dua vao
duong cong ham leong chuan NaNO2 va duoc so sanh % véi mau chitng am (LPS).

- Cong thuc tinh toan kha nang tc ché san sinh NO cia mau:

% vrc ché = 100% - [ ham lweng NOsampie/ ham lwgng NOyps] * 100

- Phép thir s& dugc thuc hién Iap lai 3 1an dé dam bao tinh chinh xac cao,. gia
tri 1Cso dugc tinh toan bang phan mém may tinh Table Curve 2DvA4.

2.3. Phan lap cac hgp chét

Loai kinh gigi E. ciliata (Thunb.) Hyl. (10 kg bét khd) duwoc ngdm vai
MeOH trong bé siéu &m 10 gio (3 lan x 20 lit). Dich chiét MeOH sau d6 duoc quay
kho bang may cat quay chan khdng thu dugc 500 g cin MeOH (VEC). Phan bé déu
can chiét MeOH vai 4 lit nudc cat, sau d6 dem chiét phan 1p lan luot véi cac dung
mai c6 do phan cuc ting dan 1a dichloromethane va ethyl acetate thu duoc céc dich
chiét dichloromethane, ethyl acetate, sau d6 cac dich chiét dugc quay kho bang may
cat quay chan khong thu duoc cac can chiét twong ung dichloromethane (VEC1),
ethyl acetate (VEC2) va pha nuéc (VEC3).

Phan doan VEC3 duoc chay sic Ky trén cot Diaion HP-20 raa giai bang
nuéc cat dé loai bo duong, mudi vo co, sau lan lugt rira giai véi hé dung moi
MeOH/ nudc vai ti 1€ 25% MeOH, 50%MeOH, 75%MeOH, 100% MeOH (2 lit)
sau d6 loai bo dung méi bang may cat quay chan khdng thu dugc 4 phan doan
VEC3A-VEC3D. Tiép tuc phan tach phan doan VEC3C trén cot sac ky silica gel
véi hé dung moi rira giai dichloromethane/methanol/water (5/1/0.1, v/iviv) thu duoc
bay phan doan VEC3C1-VEC3C?7. Phan doan VEC3C6 dugc phan tach trén hé
théng HPLC cot J’sphere H-80 250 mm x 20 mm véi hé dung mdi rira giai 18%
ACN trong nuéc, tbe d6 dong 3mL/phit thu duoc hop chat EC1 (7.0 mg) tai tr
42.98. Hop chat EC2 (10.2 mg) tai tr 33.95 dwoc phan lap tir phan doan VEC3C2
khi chay trén hé thong HPLC sir dung cot J’sphere H-80 250 mm x 20 mm véi hé
dung méi ria giai 18% ACN trong nudc, tée d6 dong 3mL/phit. Phan tach phan
doan VEC3C5 hé théng HPLC cot J’sphere H-80 250 mm x 20 mm véi hé dung
mdi ria giai 22% ACN trong nuéc, toc dd dong 3mL/phut thu duoc hai hop chat
EC9 (14.0 mg) tai tr 44.51 va EC10 (102.0 mg) tai tr 48.23. Hop chat EC7 (49.5
mg) va EC5 (6.8 mg) lan luot thu duoc tai tr 34.53 va tr 39.02 khi phan tach phan
doan VEC3C3 trén hé théng HPLC sir dung cot J * sphere H-80 250 mm x 20 mm
v6i hé dung méi rira giai 18% ACN trong nudc, te do dong 3mL/phit. Hop chat
EC8 (23.2 mg) tai tr 52.40 duoc phan 1ap tir phan doan VEC3C4 khi chay trén hé
théng HPLC sir dung cot J’sphere H-80 250 mm x 20 mm v&i hé dung méi ria giai
15 % ACN trong nudc, tbe do dong 3mL/phit. Phan doan VEC3C1 dugc phan tach
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trén hé thong HPLC cot J’sphere H-80 250 mm x 20 mm véi hé dung mdi rira giai
12% ACN trong nudc, téc do dong 3mL/phut thu dugc ba hop chat EC6 (6.5 mg)
tai tr 39.44, EC4 (5.3 mg) tai tr 42.05 va EC3 (4.3 mg) tai tr 48.84.
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Elsholtzia ciliata
(10.0 kg canh la kho, nghién nho)

ACN -Acetonitrile tr “Théi gian luu Chiét véi’methanol (3 ldn x20L, 10h),
sau do cat logi bo dung méi

D :Dichloromethane M ‘Methanol

EtOAc  :Ethyl acetate W “Water Methan(ﬂ ext

HPLC  :Tsphere ODS-HE0, 250 x 20.0 mmI D VEC (5 00 0 g)

B4 sung nuwdc va chiét phan I6p ldn heot v6i CH,Cl, EtOAc

VEC1 VEC2 Pha nuée (VEC3)
(200.0 g) (50.0 g) Romove sugar by water
_ M:W 25:1~100:0
25% M 50% M 75% M 100% M
VEC3A (29.0 g) VEC3B (12.0 g) VEC3C (32.0 g) VEC3D (21.0 g)
ilica gel c.c.
_ IS)MV% £ 5/1/0.1 _
VEC3C1 VEC3C2 VEC3C3 VEC3C4 VEC3CS VEC3C6 VEC3C7
0.2 g) 0.19) (1.1g) (049 (139 (98.1 mg) 4.7 g)
HPLC HPLC HPLC
ACN 12%, HPLC ACN 16% HPLC ACN 22% HPLC
ACN 18%, ’—H ACN 15% ’—k—‘ ACN 18%
23944 [4205  [tg48.84 t33.95 tr 34.53 1 39.02 tg 52.40 tz 44.51 1z 48.23 t 42.98
ECé EC4 EC3 EC2 EC7 ECS EC8 EC9 EC10 EC1
(6.5 mg) (5.3 mg) (4.3 mg) (10.2 mg) (49.5 mg) (6.8 mg) (23.2 mg) (14.0 mg)  (102.0 mg) (7.0 mg)

Hinh 2.2. So d6 phan ldp céac hop chdt tir loai kinh gisi E. ciliata (Thunb.) Hyl.
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2.4. Thong so6 vat Iy va dir kién pho ciia cic hop chat phan lap dwoc
2.4.1. Hop chdt EC1: elsholciliata A (hop chdt méi)

Chét dang bot, vo dinh hinh, khdng mau.

Do quay cuc [a]% : —31.1° (c=0.1, MeOH)

CTPT: C24H38012

KLPT: 518

Pho HR - ESI - MS m/z: 553.2030 [M+CI]-

C24H38012Cl (M= 553.2057)

Ph6 'H-NMR, *C-NMR (Bang 3.1.)

2.4.2. Hop chdt EC2: 4-(3' 4'-dihydroxyphenyl)-butan-2-one 3'-O-p-D-
glucopyranoside

Chét dang bot, vé dinh hinh, khdng mau.

Do quay cuc [a]% : —39.5° (c=0.1, MeOH)

CTPT: C16H220s

KLPT: 342

Pho 'H-NMR, 3C-NMR (Bang 3.2.)

2.4.3. Hop chit EC3: 3-O-p-D-glucopyranosyl-1- (3', 5'-dimethoxy-4-
hydroxyphenyl-1-propanone)

Chét dang bot, vé dinh hinh, khéng mau.

Do quay cuc [a]5 : —20.7° (c=0.1, MeOH)

CTPT: C17H24010

KLPT: 388

Ph6 'H-NMR, 3C-NMR (Bang 3.3.)

2.4.4. Hop chdt EC4: p-hydroxypropiovanillone 3-O-#-D-glucopyranoside
Chat dang bot, vo dinh hinh, khéng mau.

Do quay cuc [a]5 : —18.3° (c=0.1, MeOH)

CTPT: C16H2209

KLPT: 358

Ph6 'H-NMR, 3C-NMR (Bang 3.4.)

2.4.5. Hop chdt EC5: methyl salicylate a-L-arabinopyranosyl-(1—6)--D-
glucopyranoside

Chét dang bot, vo dinh hinh, khong mau.

Do quay cuc [a]5 : —58.3° (c=0.1, MeOH)
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CTPT: C19H26012

KLPT: 446

Phé 'H-NMR, 3C-NMR (Bang 3.5.)
2.4.6. Hop chdt EC6: syringin

Chat dang bét, vé dinh hinh, khéng mau.
Do quay cuc [a]? : —40.6 (c=0.1, MeOH)
CTPT: C17H2409

KLPT: 372

Phé 'H-NMR, 3C-NMR (Bang 3.6.)
2.4.7. Hop chdt ECT: icariside F

Chét dang bot, vo dinh hinh, khdng mau.
Do quay cuc [a]5 : —87.8 (c=0.1, MeOH).
CTPT: C18H26010

KLPT: 402

Ph6 'H-NMR, *C-NMR (Bang 3.7.)
2.4.8. Hop chdt EC8: 4-(3'-glucopyranosyloxy-hydroxyphenyl)-(E)-3-buten-2-one
Chét dang dau, mau vang nhat.

Do quay cuc [a]% : —37.5 (c=0.1, MeOH).
CTPT: C16H200s

KLPT: 340

Pho 'H-NMR, 3C-NMR (Bang 3.8.)
2.4.9. Hop chdt EC9: manglieside B
Chét dang dau, khdng mau.

Do quay cuc [a]5 : —85.0 (c=0.1, MeOH).
CTPT: CooH28011

KLPT: 444

Ph6 'H-NMR, 3C-NMR (Bang 3.9.)
2.4.10. Hop chdt EC10: 4-allyl-2-hydroxyphenyl 1-O-g-D-apiofuranosyl-(1—6)-p-
D-glucopyranoside

Chat dang dau, khdng mau.

Do quay cuc [a]% : —58.2 (c=0.1, MeOH).
CTPT: C20H28011

KLPT: 444

Phé 'H-NMR, 3C-NMR (Bang 3.10.)
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2.5. Thir hoat tinh cac hop chit phan 1ap dwoc

Tién hanh tha hoat tinh khang viém céac hop chét phan lap duoc théng qua
kha nang &c ché san sinh nitric oxide tai Phong céng nghé sinh hoc, Vién Cong
nghé sinh hoc, VAST.

Két qua danh gia hoat tinh sinh hoc (bang 3.11)



20

CHUONG 3. KET QUA VA THAO LUAN
3.1. X4c dinh ciu tric héa hoc cac hop chéat phan lap tir loai kinh giéi
(Elsholtzia ciliata (Thunb.) Hyl.)
3.1.1. Hop chdt EC1: elsholciliata A (hgp chdt mdi)

OH

la
OH OH OH OH

Hinh 3.1. Cdu tric héa hoc ciia hop chat EC1 va hgp chat htham khao 1a

Hop chat EC1 thu duoc & dang chat bot vo dinh hinh khéng mau. CTPT cua
hop chat EC1 12 C24H3s012 dua vao pic ion gia phan tir tai m/z: 553.2030 (tinh toan
li thuyét cho cong thiic phan tir [C24H3s012 CIT, 553.2057) trén pho khoi phan giai
cao HR-ESI-MS. Phan tich phd 'H-NMR cua hop chat EC1 thay xuat hién tin hiéu
ctua bon nhém methyl bac bén tai 84 1.12 (3H, s), 1.16 (3H, s), 1.90 (3H, s) va 2.34
(3H, s), mot ndi doi trans tai 84 6.16 (1H, d, J =16.2 Hz) va 7.30 (1H, d, J = 16.2
Hz), hai nhdm oximethine tai 64 4.07 (1H, dt, J = 3.6, 12.6 Hz) va 4.15 (1H, d, J =
1.8 Hz), mot nhom methylene tai 6 1.64 (1H, ddd, J = 1.2, 3.6, 12.6 Hz)/ 1.96 (1H,
t, J = 12.6 Hz), mot proton anome tai 61 4.60 (1H, d, J = 7.8 Hz) va mot nhdm
oxymethylene tai 61 3.69 (1H, dd, J = 6.0, 12.0 Hz)/ 3.88 (1H, dd, J = 2.4, 12.0 Hz)
dac trung cho mot phén tir duong glucopyranose, va mét proton anome tai 6n 5.26
(1H, d, J = 3.6 Hz), hai nhdom oxymethylene group tai o1 3.77 (1H, d, J = 9.6 Hz)/
4.15 (1H, d, J = 9.6 Hz) va tai 6 3.60 (2H, d, J = 11.4 Hz) dac trung cho mdt phan
tar duong apiofuranose. Tiép tuc phan tich phé 3C-NMR va HSQC cua hop chat
EC1 nhan thay su xuat hién tin hiéu caa hai muoi tu carbon, trong d6 c6 sau carbon
cuaa mot phan tir glucopyranose (6¢ 101.6, 83.6, 77.8, 77.8, 71.5, 62.6) [36], nam
carbon dac trung cuia moét phéan to duong apiofuranose (6c 112.4, 77.6, 79.7, 74.8,
65.0) [36] va muoi ba carbon dac trung cho mot aglycone megastigmane (trong do
c6 mot carbon carbonyl tai 8¢ 200.9, bon carbon olefin tai 8¢ 144.3, 141.2, 134.7 va
132.5; bon carbon methyl tai 8¢ 30.3, 28.0, 27.2 va 20.0; hai carbon oxymethine tai
3¢ 75.4 va 69.8; mot carbon methylene tai 8¢ 40.1; va mét carbon bac bdn tai dc
37.9). Céac dir liéu phé NMR cua hop chat EC1 kha gidng véi dit liéu pho caa hop
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chat sonchusionoside B [37]. Cac twong tac *H-H (COSY) giita H-1' (1 4.60)/ H-
2' (6n 3.32)/ H-3' (61 3.50)/ H-4' (6n 3.36)/ H-5' (8n 3.30)/ H-6a (dH 3.69) va H-6b
(814 3.88), két hop cac tin hiéu 5n 4.60 (d, J = 7.8 Hz) va ¢ 101.6, 83.6, 77.8, 71.5,
77.8, 62.6 goi ¥ cho sy xuit hién caa mot phan tir -D-glucopyranosyl. Thém vao d6
céc twong tac trén phd HMBC giira H-7 (81 7.30) véi C-8 (8¢ 134.7), C-9 (8¢ 200.9)
va C-5 (8¢ 132.5), gitra H-10 (6w 2.34) vai C-9, C-8, gitra H-12 (61 1.16) va H-11
(6n 1.12) véi C-1 (¢ 37.9), C-2 (8¢ 40.1), C-6 (6¢c 141.2); gitra H-13 (6H 1.90) vai
C-4 (dc 69.8), C-5, C-6, gitra H-2¢q (61 1.64) va H-2ax (01 1.96) véi C-1, C-3, C-4
goi ¥ cho phan aglycone cua hop chat EC1 13 a 3,4-dihydro-5,7-megastigmadien-9-
one. Cac tuong tac HMBC gitra proton anome H-1' (61 4.60) véi C-3 (6¢ 75.4) va
gitta H-1" (81 5.26) véi C-2' (8¢ 83.6) da chi ra rang phan tir duong apiofuranose
dinh tai vi tri C-2' cua phan tir duong glucopyranose va phan tir glucopyranose dinh
tai vi tri C-3 cua aglycone. Nhu vay, cau tric hoa hoc cua hgp chat EC1 duoc xac
dinh la (3S,4R,7E)-megastigma-5,7-diene-9-one-3,4-diol 3-O-p-D-apiofuranosyl-
(1—2)-p-D-glucopyranoside. Cau hinh twong d6i ciia hop chat EC1 duoc xac dinh
thong qua cac tuwong tac trén phd NOESY, cic twong tac NOE giita H-12 (3w 1.16)
va H-3ax (01 4.07), H-11 (0n 1.12) va H-2ax (9n 1.96), H-12 (61 1.16) v H-2eq (0w 1.63) da
chi ra rang H-12, H-2eq va H-3ax & cing phia con H-11 va H-2ax dugc xac dinh ¢ hudng
khac cua phan tir. Hang s twong tac proton J nho gitta H-3 va H-4 (J = 3.6 Hz) cho
phép xéc dinh cdu hinh cis [38] [39], khéc véi cdu hinh trans (J = 7.8 Hz) [40]. C4u hinh
tuyét d6i cua hop chat EC1 duogc xac dinh théng qua pho ECD, gia tri 13C va thay
phan duong. Phan tich phd ECD cua hop chat EC1 thay xuat hién hiéu (g Cotton
duong tai budc song 274 nm (+ 1.50 mdeg) va hiéu tng Cotton am tai budc song
314 nm (- 0.53 mdeg) két hop so sanh véi tai liéu tham khao [40] cho phép xéc dinh
cau hinh 3S,4R. Tiép theo, hai phan tir duong cua hop chat EC1 duoc xéc dinh 1a D-
glucose va D-apiose dugc x&c dinh théng qua phuong phép thuy phan, phén tich
HPLC san pham thity phan véi cysteine methyl ester va O-tolyl isothiocyanate két
hop véi so sanh dudng chuan [41]. Nhu vay, hop chat EC1 dugc xac dinh 13 hop
chat méi va dugc dat tén 1a elsholciliata A.
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— 'H-'H COSY

—> HMBC

. Sugar moiety
OH OH

Hinh 3.2. Cac twong tac NOESY, HMBC va COSY chinh ciia hop chdt EC1

Bang 3.1. Sé liéu phé NMR ciia EC1 va hop chdt tham khéo

C foc | 8c*® | 8p2c (dd bdi, J = H2)

1 372 379 -

2 430 | 40.1| 1.64(ddd, 1.2, 3.6,12.6)
1.96 (t, 12.6)

3 66.3 | 754 | 4.07(dt, 3.6, 12.6)

4 844 | 698 | 4.15(d,1.8)

5 1314 | 1325| -

6 1397 | 1412 | -

7 1418 | 1443 | 7.30(d, 16.2)

8 1339 | 1347 | 6.16(d, 16.2)

9 1973 | 2009 | -

10 273 | 272| 2.34(s)

11 300 | 303 1.12()

12 275 | 280 | 1.16()

13 199 | 200 | 1.90(s)

1 106.7 | 1016 | 4.60(d, 7.8)

2' 745 | 836 | 3.32*

3’ 783 | 778| 3.50(t 9.0)

4 719 | 715| 3.36(t 9.0)

5 769 | 778 | 3.30(m)

6' 69.3| 626 | 3.69(dd,6.0,12.0)
3.88 (dd, 2.4, 12.0)

1" 1113 | 1124 | 5.26(d, 3.6)

2" 777 | 776 | 3.98(d, 3.6)

3" 805 | 797| -

4" 753 | 748 | 3.77(d, 9.6)/ 4.15 (d, 9.6)

5" 658 | 650 | 3.60(d, 3.6)

ACDs0D, "500MHz, ®125MH, ™) tin higu bj triing chdp, *sc ciia sonchusionoside B do trong
CsDsN [37]
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3.1.2. Hop chidt EC2: 4-(3'4'-dihydroxyphenyl)-butan-2-one 3'-O-g-D-
glucopyranoside

HO

HO
no— 0 HO 0 / 0
HO
HO HO
HO OH OH
Hinh 3.11. Cau tric hoa hoc va cac twong tac HMBC cua hop chat EC2

Hop chit EC2 thu dugc dudi dang chat bot vo dinh hinh, khdng mau. Phan
tich phé *H-NMR thay xuét hién tin hiéu cua ba proton thom tai dn 7.07 (1H, d, J =
1.0 Hz), 6.76 (2H, tin hiéu bi trung chap), mot proton anome tai 64 4.75 (1H, d, J =
7.5 Hz), mot nhém methyl tai 2.14 (3H, s).

Bdng 3.2. 86 liéu phé NMR ciia EC2 VA hop chat tham khdo

C ac | 8c* [ 8u™°(dd boi, J = Hz)

1 30.00 | 300 | 2.14(s)

2 nd | 2114 -

3 45.99 | 460 | 2.78*

4 30.18 | 302 | 2.78*

1 132.37 | 1342 | -

2 118.97 | 1189 | 7.07(d, 1.2)

3 146.60 | 1466 | -

4 146.60 | 1465 | -

5" 116.97 | 1170 | 6.76*

6' 12448 | 1245 | 6.76*

1" 104.40 | 1043 | 4.75(d, 7.5)

2" 7493 | 749

3" 7840 | 784 | 3.45(t 9.0)

4" 7149 | 715 | 3.40(t 9.0)

5" 7771 | 777 | 350 (m)

6" 6258 | 626 | 3.74(dd, 5.0, 12.0)
3.95 (dd, 2.0, 12.0)

ACDZ0D, Y500MHz, ¥125MH, *é¢ ciia 4-(3',4'-dihydroxyphenyl)-butan-2-one 3'-O-4-D-
glucopyranoside do trong CD;0D [42]
Tiép tuc phan tich phé *C-NMR, HSQC thiy xuat hién tin hiéu cua mudi
s4u carbon bao gém mét carbon carbonyl tai 8¢ 211.4; sau carbon thom tai 8¢ 146.6,
146.5, 134.2, 124.5, 118.9 va 117.0; hai nhém methylene tai dc 46.0, 30.2; va mot
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nhom sau carbon caa nhom glucopyranosyl (6c 104.7, 78.0, 78.0, 75.1, 71.6, 62.8),
cau hinh cua dudng duoc xac dinh 14 8 dwa vao hing sé twong tac 16n cua glc H-1
(J = 7.5). T nhitng dit liéu trén, hop chat EC2 duoc xac dinh 1a phenylbutan-2-one
S-D-glucopyranoside. Cac tuwong tic HMBC gitra H-1 (dn 2.14) vaoi C-2 (8¢
211.4)/C-3 (dc 46.0), H-3 va H-4 (61 2.28) vadi C-2/C-3/C-4 (6¢ 30.2) cho phép xac
dinh mot don vi butan-2-one. Hon nira, mot vong benzen ABX benzene dinh tai vi
tri C-4 duogc xac dinh dua trén cac twong tac HMBC gitra H-4 véi C-1' (6¢ 134.2)/C-
2' (8¢ 118.9)/C-6' (dc 124.5); gitra H-2' (6K 7.07) v6iC-4/C-4' (¢ 146.5)/C-6', gitra
H-6' (6w 6.76) vai C-4; va gitra H-5' (on 6.76) vai C-1'/C-3' (8¢ 146.6). Phan tu
glucopyrannosyl duoc xac dinh dinh tai vi tri C-3' dya vao tuwong taic HMBC gitra
H-1" (81 4.75) voi C-3'. Dya vao cac bang ching trén két hop so sanh vai sé liéu da
cdng bd [42] hop chat EC2 duoc xac dinh 1a 4-(3',4'-dihydroxyphenyl)-butan-2-one
3'-O-p-D-glucopyranoside.

T T T T T T T T
12 11 10 9 8 7 6 5

I UL L 3). _Jl2
I T
|- 1-"0' ’:—' ~led C‘J L"" ’/ccc 2

Hinh 3.12. Phé *H-NMR ciia hop chdt EC2
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Hinh 3.15. Phé HMBC ciia hop chdt EC2

3.1.3. Hgp «chdt EC3: 3-O-p-D-glucopyranosyl-1-(3’, 5'-dimethoxy-4-
hydroxyphenyl-1-propanone)

O
MeO /?
f/ O
HO
HO 0
OMe
HO 110 HO Ho

OH
Hinh 3.16. Cau tric héa hoc va tuong tac HMBC ciia hop chat EC3

Hop chat EC3 thu duoc duéi dang chat bot vo dinh hinh khéng mau. Phan
tich phd *H-NMR cua hop EC3 thay xuat hién tin hiéu cia vong benzene thé 1,3,4,5
tai 6n 7.53 (2H, s), hai nhdm methoxy tai 6n 3.93 (6H, s), hai nhdm oximethylene
tai 61 4.28 (1H, ddd, J = 6.0, 6.0, 10.4 HZ)/ 4.03 (1H, ddd, J = 6.0, 6.0, 10.4 Hz) va
3.85 (1H, dd, J = 1.2, 12.0 Hz)/ 3.66 (1H, dd, J = 6.6, 12.0 Hz), mot proton anome
tai 84 4.34 (1H, d, J = 7.8 Hz), bdn nhém oximethine tai on 3.17 (1H, dd, J = 7.8,
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9.0 Hz), 3.31 (1H, t, J = 9.0 Hz), 3.30 (1H, t, J = 9.0 Hz), 3.38 (1H, m) va mot
nhom methylene tai 34 3.33 (2H, m). Phan tich ph6 3C-NMR, HSQC cua hop chét
EC3 xuat hién tin hiéu caa muoi bay carbon bao gdom maét nhém carbon carbonyl
tai 8¢ 199.3, sdu carbon thom tai 8c 149.1 (x 2C), 143.0, 107.4 (x 2C), 129.0, mot
nhom methylene tai 6c 66.6, moét nhdm methylene tai 6c 39.4, hai nhém methoxy tai
dc 56.9 (x 2C) va sau carbon dic trung cho mdt phan tur glucopyranosyl tai oc
104.7, 78.1, 78.0, 75.1, 71.6, 62.7. Cac tuong tac HMBC giira H-2 (51 3.33) véi C-1
(3¢ 199.3) /C-3 (5¢ 66.6), giita H-3 (51 4.28 va 4.03) véi C-2 (5¢c 39.4)/C-1" (104.7)
va gitta proton anome H-1" (4.34) véi C-3 cho phép xac dinh mot don vi propanone
va nguyén tu glucopyranosyl dinh tai vi tri C-3. Cac twong tic HMBC gitra H-2' va
H-6" (6 7.53) véi C-1' (8¢ 129.0)/C-3" hoac C-5' (6¢c 149.1)/C-4' hoac C-6' (6¢ 143.0)/
C-1 (8¢ 199.3) cho phép xac dinh gié tri carbon cua vong benzene thé 1,3,4,5 va
vong benzene dinh tai vi tri C-1. Vi tri dinh cta hai nhdm methoxy dwoc xac dinh
tai C-3' va C-5' va nhom hydroxy dinh tai C-4' dugc xac dinh thong qua céac tuong
tac HMBC giira proton methoxy 8w (3.93) voi C-3'/ C-5'. Nhu vay, cau tric héa hoc
cua hop chat EC3 duogc xac dinh 1a 3-O-4-D-glucopyranosyl-1-(3', 5'-dimethoxy-4-
hydroxyphenyl-1-propanone) [43]. Hop chat nay lan dau tién duoc cong bd sé licu
NMR va lan dau phan Iap tir chi Elsholtzia.

Bdng 3.3. 86 liéu phé NMR ciia EC3

C abgc | 29n (dd boi, J = Hz)
1 1993 | -
2 394 | 3.33(m)
3 66.6 | 4.03 (ddd, 6.0, 6.0, 10.4)
4.28 (ddd, 6.0, 6.0, 10.4)
1 129.0 | -
2' 107.4| 7.35(s)
3 149.1 | -
4' 1430 -
5' 149.1 | -
6 107.4 | 7.35(s)
1" 104.7 | 4.34(d, 7.8)
2" 75.1| 3.17(dd, 7.8, 9.0)
3" 78.1| 3.31(t9.0)
4" 71.6 | 3.30(t,9.0)
5" 78.0| 3.38(m)
6" 62.7 | 3.67(dd, 6.6, 12.0)
3.86 (dd, 1.2, 12.0)
3’- OMe 56.9| 3.93(s)
5'- OMe 56.9| 3.93(s)

ACD;0D, "125 MHz, ©600 MHz
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3.1.4. Hop chdt EC4: p-hydroxypropiovanillone 3-O-g-D-glucopyranoside

HO HO

OH
Hinh 3.21. Cdu triic héa hoc ciia hop chdt EC4

Hop chat EC4 thu duoc dudi dang chat bot vo dinh hinh khéng mau. Phan
tich phd H-NMR cua hop EC4 thay xuat hién tin hiéu cua vong benzene thé ABX
tai o4 7.61 (1H, dd, J = 1.8, 8.0 Hz), 7.57 (1H, d, J = 8.0 Hz), 6.88 (1H,d,J=1.8
Hz), nhdm methoxy tai 6 3.93 (3H, s), hai nhom oximethylene tai 61 4.28 (1H,
ddd, J =6.0, 6.0, 10.4 HZ)/ 4.02 (1H, ddd, J = 6.0, 6.0, 10.4 Hz) va 3.85 (1H, dd, J
= 1.2, 12.0 Hz)/ 3.67 (1H, dd, J = 6.6, 12.0 Hz), mot proton anome at o 4.34 (1H,
d, J = 7.8 Hz) va mot nhém methylene tai 6+ 3.33 (2H, m).

Bdng 3.4. S6 liéu phé NMR ciia EC4 va chdt tham khdo

C o | oc* | on™° (dd bdi, J = Hz)

1 199.3 | 1994 | -

2 394 | 394 | 3.33(m)

3 665 | 66.6 | 4.02(ddd, 6.0,6.0,10.4)
4.28 (ddd, 6.0, 6.0, 10.4)

1 1305 | 1304 | -

2" 1158 | 1163 | 7.57(d, 1.8)

3 153.4 | 1536 | -

4 1491 | 1491 | -

5 112.0 | 1120 | 6.88(d, 8.0)

6 1249 | 1249 | 7.61(18, 8.0)

1" 1047 | 1047 | 4.34(d, 7.8)

2" 751 | 751 | 3.17(dd,7.8,9.0)

3" 780 | 780 | 3.31(t9.0)

4" 716 | 717 | 3.30(t, 9.0)

5" 780 | 780 | 3.37(m)

6" 627 | 627 | 3.67(dd, 6.6, 12.0)
3.86 (dd, 1.2, 12.0)

3-OMe | 564 | 564 | 3.93(s)

ACD;0D, P600MHz, 9125MH, *3¢ ctia f-hydroxypropiovanillone 3-O-4-D-glucopyranoside [44]
Phan tich pho 3C-NMR cua hop chat EC4 xuat hién tin hiéu cua 16 carbon
bao gom séu carbon dic trung cho mot vong benzene thé ABX tai 8¢ 153.6, 149.1,
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130.4, 124.9, 116.3, 112.0, ba carbon cua mot nhdm butanone tai dc 199.4, 66.6,
39.4, mot nhom methoxy tai ¢ 56.4, sau carbon cia mét phan tir glucopyranosyl tai
8¢ 104.7, 78.0 (x 2C), 75.1, 71.7, 62.7. So sanh di liéu phd NMR cua hai hop chat
EC4 va EC3 nhan thiy ciu trdc cua hop chit EC4 gan gidng vai cau trdc cua hop
chat EC3 ngoai trir sy mat di caa mot nhém methoxy. Tur d6, hop chat EC4 duoc
xéac dinh 1a mot phenylbutanone glucoside. So sénh dit liéu NMR cta hop chat EC4
v6i dir liéu da duoc cong bd cua hop chat p-hydroxypropiovanillone 3-O--D-
glucopyranoside [44] nhan thiy twong tu nhau. Nhu vay, cau trdc caa hop chat EC4
d3 duoc xéac dinh. Hop chit nay ciing 14n dau tién dugc phan lap tir chi Elsholtzia.
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Hinh 3.23. Phé 8C-NMR ciia hop chdt EC4

3.1.5. Hop chdt EC5: methyl salicylate a-L-arabinopyranosyl-(1— 6)--D-
glucopyranoside

O

Hinh 3.24. Cdu triic héa hoc ciia hop chdt EC5

Hop chat EC5 thu duoc duéi dang chat bot vo dinh hinh khéng mau. Phan
tich phd *H-NMR thay xuat hién tin hiéu cua bon proton vong thom tai 81 7.58 (1H,
d, J=2.0Hz), 7.24 (1H, dd, J = 2.0, 8.0 Hz), 6.90 (1H, d, J = 8.0 Hz), hai proton
anome tai 6n 4.34 (1H, d, J = 6.5 Hz), 4.90 (1H, d, J = 7.5 Hz) va mot nhom
methoxyl tai &4 3.91 (S). Trén phd 3C-NMR xuét hién tin hiéu cta muoi chin
carbon bao gdm mét carbon carbonyl tai 8¢ 168.5, sdu carbon thom tai 8¢ 158.6,
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135.4, 132.0, 123.6, 122.3, 119.2, sdu carbon dic trung cua mot phan tir duong
glucopyranosyl tai 6c 103.9, 77.5, 77.5, 75.0, 71.5, 69.6; nam carbon dac trung cta
mot phan tae duong arabinopyransyl tai ¢ 105.5, 74.2, 72.5, 69.5, 66.7 va mot
carbon methoxyl tai 8c 52.8. Tir nhitng phan tich trén, két hop véi so sanh dir liéu
NMR tai liéu tham khao nhan thiy cu trdc cua hop chat EC5 giéng véi cau tric
cua hop chit methyl salicylate a-L-arabinopyranosyl-(1—6)-4-D-glucopyranoside
[45]. Nhu vdy, hop chit EC5 duoc xac dinh la methyl salicylate o-L-
arabinopyranosyl-(1—6)-$-D-glucopyranoside.

Bdng 3.5. 86 liéu phé NMR ciia EC5 va chdt tham khao

C foc | oc* | on*° (dd bdi, J = Hz)
1 1224 | 1223 | -

2 1585 | 158.6 | -

3 119.2 | 119.2 | 7.46 (dd, 1.5, 8.0)

4 1353 | 1354 | 7.60 (ddd, 1.5, 8.0, 8.0)
5 123.6 | 1236 | 7.14(ddd, 1.5, 8.0, 8.0)
6 132.0 | 1320 | 7.78(dd, 1.5, 8.0)

7 1685 | 1685 | -

8 528 | 528 | 3.91(s)

1 103.8 | 103.9 | 4.89(d, 7.5)

2 749 | 750 | 3.43-4.16

3 774 | 775 | 3.43-4.16

4 715 | 715 | 3.43-4.16

5' 774 | 775 | 3.43-4.16

6 69.6 | 69.6 | 3.43-4.16

1" 105.0 | 1055 | 4.33(d, 6.5)

2" 741 | 742 | 3.43-4.16

3" 724 | 725 | 3.43-4.16

4" 69.4 | 695 | 3.43-4.16

5" 666 | 66.7 | 3.43-4.16

ACD;0D, Y500MHz, 9125MH, *8¢ ctia methyl salicylate a-L-arabinopyranosyl-(1— 6)-f-D-
glucopyranoside do trong CD30OD [45]
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3.1.6. Hop chdt EC6 syringin
MeO

HO HO

OH
Hinh 3.27. Cdu triic héa hoc ciia hop chdt EC6

Hop chat EC6 thu duoc duéi dang chat bot vo dinh hinh khéng mau. Phan
tich phd 'H-NMR thdy xuat hién tin hiéu cua mot vong benzene thé déi xing
1,3,4,5 tai dn 6.77 (2H, s), mot ndi doi trans tai 61 6.57 (1H, d, J = 15.6 Hz) va 6.34
(1h, dt, J = 4.8, 15.6 Hz), mot proton anome tai 6n (4.90, overlap), hai nhom
methoxy tai on 3.88 (6H, s), mot nhdm oxymethylene tai on 4.24 (2H, d, J = 4.8
Hz).

Bang 3.6. S6 liéu phé NMR ciia EC6 va hop chat tham khdo

C *dc dcP o (d9 boi, J = Hz)
1 64.0 63.6 4.24 (dd, 1.2, 5.5)
2 130.5 130.0 6.34 (dt, 5.5, 16.0)
3 131.7 131.3 6.57 (d, 16.0)
1' 136.3 135.3 -
2' 105.9 105.5 6.77 (s)
3' 154.7 154.3 -
4' 135.7 135.9 -
5' 154.7 154.3 -
6' 105.9 105.5 6.77 (s)
OMe-3' 57.4 57.0 3.88 (s)
OMe-5' 57.4 57.0 3.88 ()
Glc
1" 105.8 105.4 4.89 (d, 7.5)
2" 76.0 75.7 3.51 (dd, 7.5, 9.0)
3" 78.1 77.8 3.44 (t,9.0)
4" 71.6 71.3 3.42 (t,9.0)
5" 78.6 78.3 3.24 (m)
6" 63.0 62.6 3.68 (dd, 5.0, 11.5)
3.80 (dd, 2.0, 11.5)

@CD;0D, P125 MHz, 9600 MHz; “dc ciia syringin in CDsOD [46]
Tiép tuc phan tich pho 3C-NMR va HSQC cua hop chat EC6 thdy xuat hién
tin hiéu cua 15 carbon bao gém 6 carbon cua mét vong thom thé 1,3,4,5 ddi xing
tai 8¢ 154.3 (x2C), 135.9, 135.3, 105.5 (x 2C), hai carbon cua nbi doi trans tai 8¢
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131.3, 130.0; mot carbon oxymethylene tai 6c 63.6, hai carbon methoxy tai 6¢c 57.0
(x 2C), sau carbon dac trung cho mot phan tir dwong glucopyranosyl tai dc 105.4,
78.3, 77.8, 75.7, 71.3, 62.6. Dya trén nhitng phan tich trén nhan thiy cau tric cua
hop chat EC6 1a mot hop chat dang phenylglucoside prop-2-en-1-ol. Két hop so
sanh véi tai liéu tham khao [46], cho thay dit liéu phoé 1D-NMR cuaa hop chit EC6
gidng véi dix liéu pho cua hop chét syringin, nhu vay cau tric cua hop chit EC6 da

duoc xac dinh.
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3.1.7. Hop chdt ECT icariside F,

OH OH

Hinh 3.31. Cdu triic héa hoc ciia hop chdt ECT

Hop chat EC7 thu duoc dudi dang chat bot vo dinh hinh khdng mau. Phan
tich pho *H-NMR cua hop chat EC7 xuat hién tin hiéu ciia mot vong phenyl tai o1
7.45 (2H, dd, J = 1.5, 7.5 Hz), 7.34 (2H, ddd, J = 1.5, 7.5, 7.5 Hz), 7.29 (1H, m);
hai proton anome tai 8x5.08 (1H, d, J = 2.5 Hz), 4.91 (1H, d, J = 7.5 Hz). Tiép tuc
phan tich phé BC-NMR cua hop chat EC7 thdy xuat hién tin hiéu cua 18 carbon
trong d6 bao gdm 6 carbon thom ctua mot vong phenyl tai dc 138.9, 129.3 (x 4C),
128.7; sau carbon dic trung cho sy xuat hién cua mot phan to duong
glucopyranosyl tai é¢c 103.2, 78.0, 76.9, 75.0, 71.7, 68.7; nam carbon dac trung cho
su xuit hién caa mot phan tar duong apiofuranosyl tai 8¢ 111.0, 80.5, 78.0, 75.0,
65.6. TUr nhitng phan tich trén két hop so sanh dir liéu phd 1D-NMR cua hop chat
EC7 véi dit lieu NMR cua hop chit icariside F2 [47] thiy twong tu nhau. Nhu vay,
hop chit EC7 duoc xac dinh la icariside Fo.

Bdng 3.7. S6 liéu phé NMR ciia ECT va chdt tham khéo

C Poc | oc*® | 8n™° (dd bdi, J = Hz)
1 138.9 | 1389 | -

2 128.7 | 1293 | 7.45(dd, 1.5, 7.5)

3 127.9 | 1293 | 7.34(ddd, 1.5.7.5, 7.5)
4 128.7 | 1287 | 7.29 (m)

5 127.9 | 1293 | 7.34(ddd, 1.5.7.5, 7.5)
6 128.7 | 1293 | 7.45(dd, 1.5, 7.5)

p 71.0 | 718 | 4.91(d, 11.5)/ 4.67 (d, 11.5)
1 103.7 | 1032 | 4.36(d, 7.5)

2! 75.1| 750 | 3.28-4.03

3’ 78.6 | 78.0 | 3.28-4.03

4 720 | 717 | 3.28-4.03

5" 773 | 769 | 3.28-4.03

6' 69.1 | 68.7 | 3.28-4.03

1" 1112 | 111.0 | 5.07(d, 2.5)

2" 78.0 | 78.0 | 3.28-4.03

3" 80.6 | 805 | 3.28-4.03

4" 75.1| 750 | 3.28-4.03

5" 65.7 | 656 | 3.28-4.03

ACD;0D, Y500MHz, 125MH, 3¢ cua icariside F2 do trong Pyridine-Ds [47]
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3.1.8. Hop chit EC8 4-(3'-glucopyranosyloxy-hydroxyphenyl)-(E)-3-buten-2-one

HO HO

OH
Hinh 3.34. Cdu triic héa hoc ciia hop chdt EC8

Hop chat EC8 thu duoc duéi dang chat bot vo dinh hinh khéng mau. Phan
tich pho 'H-NMR thay xuat hién tin hiéu dic trung cia ba proton thom tai dn 7.58
(1H, d, J = 2.0 Hz), 7.24 (1H, dd, J = 2.0, 8.0), 6.90 (LH, d, J = 8.0); mét néi doi
trans tai on 7.57 (1H, d, J = 16.0) va 6.67 (1H, d, J = 16.0) mot proton anome tai on
4.84 (1H, d, J = 7.5 Hz), mét nhdm methyl tai 2.36 (3H, s).

Bang 3.8. S6 liéu phé NMR ciia EC8 va hop chat tham khdo

C Foc | oc*® | 8n™°(dd bdi, J = Hz)

1 273 | 273 | 2.36(9)

2 201.4 | 2015 | -

3 1255 | 1254 | 7.57(d, 16.0)

4 1459 | 1460 | 6.67 (d, 16.0)

1 128.0 | 1280 | -

2" 1184 | 1183 | 7.58(d, 2.0)

3’ 1471 1471 ] -

4 151.4 | 1515 | -

5 1175 | 1175| 6.90(d. 8.0)

6' 1265 | 1265 | 7.24(d, 2.0, 8.0)

1" 1042 | 1042 | 4.84(d,7.5)

2" 749 | 749 | 3.41-3.98

3" 783 | 783 | 3.41-3.98

4" 715 | 715| 3.41-3.98

5" 776 | 776 | 3.41-3.98

6" 62.6 | 626 | 3.73(dd,5.0,12.0)
3.97 (dd, 2.0, 12.0)

ACD;0D, "500MHz, 9125MH, *dc cuia 4-(3-glucopyranosyloxy-hydroxyphenyl)-(E)-3-buten-2-one
do trong CDs0D [45]

Tiép tuc phan tich pho ®C-NMR thdy xuat hién tin hiéu cia muoi nim

carbon bao gdom mét carbon carbonyl tai &c 201.5; séau carbon thom tai 8¢ 151.4,

147.1, 128.0, 126.5, 118.4 va 117.5; hai carbon cua ndi ddi trans tai 5c 146.0, 125.4:
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mot carbon nhdm methyl tai 6c 27.3 va mot nhom sau carbon dac trung cho mét
phan tr duong (5c 104.2, 74.9, 78.3, 71.5, 77.6, 62.6), cau hinh cua duong duoc Xac
dinh 1a B dya vao hing sb twong tac 16n cua glc H-17 (J = 7.5). Tir nhitng phan tich
trén, két hop so sénh sé liéu caa hop chat 4-(3'-glucopyranosyloxy-hydroxyphenyl)-
(E)-3-buten-2-one [45]. Hop chit EC8 duoc xac dinh 1a 4-(3'-glucopyranosyloxy-
hydroxyphenyl)-(E)-3-buten-2-one.
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Hinh 3.35. Phé *H-NMR ciia hop chat EC8
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Hinh 3.36. Phé B C-NMR ciia hop chdt EC8
3.1.9. Hop chdt EC9 manglieside B
7 8/9

HO

OH OH ,
Hinh 3.37. Cau triic héa hoc cua hop chat EC9

Hop chat EC9 thu duoc dudi dang chat bot vo dinh hinh khdng mau. Phan
tich phd H-NMR thiy xuat hién tin hiéu cua mot vong thom thé ABX tai &n 7.02
(1H, d, J = 1.8 Hz), 6.78 (1H, d, J = 8.4 Hz), 6.75 (1H, dd, J = 1.8, 8.4 Hz); mét
ndi déi trans tai 8n5.97 (1H, ddd, J = 6.6, 10.2, 16.2 Hz) va 5.03 (1H, dd, J = 2.4,
10.2 HZ)/ 5.06 (1H, dd, J = 2.4, 16.2 Hz); hai proton anome tai 6n4.71 (1H, d, J =
7.2 Hz) va 5.02 (1H, d, J = 2.4 Hz). Tiép tuc phan tich phé *C-NMR cua hop chét
EC9 thdy xuit hién tin hiéu cua hai muoi carbon bao gom séu carbon caa mot vong
thom thé ABX tai 8¢ 146.7, 146.6, 133.2, 125.0, 119.7, 117.1, hai carbon cua 2 ndi
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doi tai 8¢ 139.3, 115.7, sau carbon dac trung cho mot phan tir glucopyranosyl tai 6¢
104.7,77.6, 77.0, 74.9, 71.4, 68.4, nam carbon ctia mot phan tir apiofuranosyl tai éc
110.9, 80.6, 78.1, 75.1, 65.8 va mot carbon methylene tai d¢c 40.5. Vi nhitng phan
tich trén, két hop so sanh dit liéu phd 'D-NMR cua hop chat EC9 véi dit liéu phd
cua hop chat manglieside B [48] d3 cong bd thdy hoan toan trung khop. Nhu vay
c4u tric cua hop chat EC9 da duoc xac dinh 1a manglieside B.

Bdng 3.9. S6 liéu phé NMR ciia EC9 va hop chat tham khdo

C *dc dc?P o1 © (do boi, J = Hz)

1 146.59 146.6 -

2 146.80 146.7 -

3 119.70 119.7 7.02 (d, 1.8)

4 133.18 133.2 -

5 124.98 125.0 6.75 (dd, 8.4,1.8)

6 117.01 117.1 6.78 (d, 8.4)

7 40.49 40.5 3.30 (d, 6.6)

8 139.29 139.3 5.97 (ddd, 6.6, 10.2, 16.2)

9 115.67 115.7 5.03 (dd, 2.4, 10.2)
5.06 (dd, 2.4, 16.2)

iy 104.69 104.7 4.71 (d, 7.2)

2 74.90 74.9 3.46 (dd, 7.2, 9.0)

3 77.58 77.6 3.49 (t, 9.0)

4 71.46 71.4 3.42 (dd, 9.0, 9.0)

S 77.06 77.0 3.55 (ddd, 1.8, 6.0, 9.0)

6 68.41 68.4 3.66 (dd, 6.0, 12.0)
4.04 (dd, 1.8, 12.0)

1” 110.95 110.9 5.02 (d, 2.4)

2’ 78.14 78.1 3.93(d, 2.4)

3 80.57 80.6 -

47 75.08 75.1 3.78 (d, 9.6)
4.02 (d, 9.6)

5 65.82 65.8 3.57 (s)

ACD;0D, P600MHz, 9150MH, *d¢ ciia manglieside B do trong CD3;0D [48]
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3.1.10. Hop chdt EC10: 4-allyl-2-hydroxyphenyl 1-O-g-D-apiofuranosyl-(1—6)-p-
D-glucopyranoside

9
73/

2' 1y OH

OH OH ) )
Hinh 3.40. Cau tric héa hoc cua hop chat EC10

Bang 3.10. S6 liéu phé NMR ciia EC10 va hop chdt tham khdo

C #dc 8P on® ¢ (mult., J in Hz)

1 146.3 | 145.0 -

2 148.3 | 148.2 -

3 119.2 | 119.2 6.70 (d, 1.8)

4 136.7 | 137.3 -

5 1211 | 121.1 6.34 (dd, 1.8, 8.4)

6 110.2 | 1173 7.12 (d, 8.4)

7 40.6 40.5 3.27 (d, 7.2)

8 139.0 | 138.9 5.93 (ddd, 6.6, 10.2, 16.2)

9 115.7 | 1158 5.02 (dd, 2.4, 10.2)
5.05 (dd, 2.4, 16.2)

1' 102.0 | 104.5 4.71(d, 7.2)

2' 75.0 74.8 3.49 (dd, 7.2, 9.0)

3' 78.0 77.4 3.52 (t,9.0)

4' 71.6 71.4 3.42 (t,9.0)

5' 77.1 76.9 3.58 (m)

6" 68.4 68.6 3.66 (dd, 6.0, 12.0)
4.05 (dd, 1.8, 12.0)

1" 1109 | 110.9 5.03 (d, 2.4)

2" 77.6 78.0 3.96 (d, 2.4)

3" 80.5 80.5 -

4" 74.9 74.9 3.80 (d, 9.6)
4.00 (d, 9.6)

5" 65.6 65.6 3.62 (s)

ACD;0D, "600MHz, 9150MH, 3¢ ciia 4-allyl-2-hydroxyphenyl 1-O-4-D-apiofuranosyl-(1—6)-f-
D-glucopyranoside do trong CDs0D [49]

Hop chat EC10 thu duoc dudi dang chat bot vo dinh hinh khdng mau. Phan
tich phd 'H-NMR thay xuét hién tin hiéu cua mot vong thom thé ABX tai on 7.12
(1H, d, J = 8.4 Hz), 6.70 (1H, d, J = 1.8 Hz), 6.34 (1H, dd, J = 8.4, 1.8 Hz); mot
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ndi déi trans tai 8n 5.97 (1H, ddd, J = 6.6, 10.2, 16.2 Hz) va 5.03 (1H, dd, J = 2.4,
10.2 Hz)/ 5.06 (1H, dd, J = 2.4, 16.2 Hz); hai proton anome tai o4 4.71 (1H, d, J =
7.2 Hz) va 5.02 (1H, d, J = 2.4 Hz). Tiép tuc phan tich phé *C-NMR cua hop chét
EC10 thdy xuit hién tin hiéu cua hai muoi carbon bao gém sau carbon cua mot
vong thom thé ABX tai 5c 148.2, 145.0, 137.3, 121.1, 119.2, 117.3, hai carbon cua
2 ndi doi tai 3¢ 138.9, 115.8, séu carbon dic trung cho mot phan tir glucopyranosyl
tai 6c 104.5, 77.4, 76.9, 74.8, 71.4, 68.6, nam carbon cua mot phan tur apiofuranosyl
tai 6¢c 110.9, 80.5, 78.0, 74.9, 65.6 va mot carbon methylene tai d¢c 40.5. Véi nhiing
phan tich trén, két hop so sanh dix liéu pho D-NMR cua hop chat EC10 véi dit ligu
phd cua hop chat 4-allyl-2-hydroxyphenyl 1-O-g-D-apiofuranosyl-(1—6)-f-D-
glucopyranoside [49] d3 cong bd thdy hoan toan trung khép. Nhu vay cau trdc cua
hop chat EC10 da duoc xéc dinh.
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3.2. Panh gia hoat tinh sinh hoc ciia cac hop chét phén lap dwoc
Cac hop chat (EC1-EC10) duoc danh gia kha nang tc ché san sinh NO trong
té bao RAW 264.7 duoc kich thich boi LPS. Két qua dugc thé hién ¢ bang dudi:

Bdng 3.11. Kha néng trc ché san sinh NO ciia ¢ac hop chat EC1-EC10

Hop chat ICs0 (ULM)
EC1 68.21 + 3.42
EC2 126.38 + 3.98
EC3 110.74+ 3.72
EC4 143.21 + 2.39
EC5 16.51 + 1.56
EC6 107.89 + 4.53
EC7 123.32 £ 3.72
ECS 102.54 + 2.67
EC9 16.13 £ 0.98
EC10 14.27 +1.12

L-NMMA? 32.51 +3.70

2 Péi ching duong

Hop chat EC1, EC5, EC9 va EC10 thé hién tac dung tc ché san sinh NO
trong té bao RAW 264.7 tét nhat véi gia tri 1Cso lan luot 12 68.21 + 3.42, 16.51 +
1.56, 16.13 + 0.98, 14.27 + 1.12 puM so véi chat ddi ching duong L-NMMA c6 gia
tri ICso 12 32.51 #+ 3.70. Céc hop chat con lai chua thé hién tac dung tc ché san sinh
NO trong té bao RAW 264.7 véi gia tri 1Cso trén 100 pM.
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KET LUAN VA KIEN NGHI

KET LUAN

Luan van “Nghién ciru thanh phan hda hoc va hoat tinh sinh hec ciia loai
kinh giéi Elsholtzia ciliata (Thunb.) Hyl.” d3 dat duoc mot s6 két qua sau:

- Str dung két hop cac phuong phap sac ky va cac phuong phap phé hién dai
d3 phan 1ap va xé&c dinh ciu trac 10 hop chét tir loai kinh gioi Elsholtzia ciliata
(Thunb.) Hyl., trong d6 c6 1 hop chat méi 1a elsholciliata A (EC1 7.0 mg) va 9 hop
chat da biét: 4-(3',4'-dihydroxyphenyl)-butan-2-one 3'-O-p-D-glucopyranoside (EC2
10.2 mg), 3-0O-p-D-glucopyranosyl-1-(3',5’-dimethoxy-4-hydroxyphenyl-1-
propanone) (EC3 4.3 mg), p-hydroxypropiovanillone 3-O-p-D-glucopyranoside
(EC4 5.3 mg), methyl salicylate a-L-arabinopyranosyl-(1—6)-4-D-glucopyranoside
(EC5 6.8 mg), syringin (EC6 6.5 mg), icariside F2 (EC7 49.5 mg), 4-(3-
glucopyranosyloxy-hydroxyphenyl)-(E)-3-buten-2-one (EC8 23.2 mg), manglieside
B (EC9 14.0 mg) va 4-allyl-2-hydroxyphenyl-1-O-$-D-apiofuranosyl-(1—6)-4-D-
glucopyranoside (EC10 102.0 mg).

- Panh gia kha nang ¢ ché san sinh NO trong té bao RAW 264.7 dugc kich
thich boi LPS cua 10 hop chat phan lap duoc. Cac hop chat EC1, EC5, EC9 va
EC10 thé hién tac dung tc ché san sinh NO trong té bao RAW 264.7 tét nhat véi
gia tri 1Cso lan luot 12 68.21 + 3.42, 16.51 + 1.56, 16.13 + 0.98, 14.27 + 1.12 uM so
Vv6i chat d6i chiing duong L-NMMA c6 gia tri 1Cso 1a 32.51 + 3.70. Céc hop chat
con lai chua thé hién tac dung tc ché san sinh NO trong té bao RAW 264.7 véi gia
tri ICso trén 100 pM.

KIEN NGHI

Tir cac két qua nghién ciu vé thanh phan héa hoc va hoat tinh sinh hoc cua loai
kinh gioi Elsholtzia ciliata (Thunb.) Hyl. ching tdi nhan thay:

Hop chat EC10 thé hién hoat tinh ¢ ché di vai su san sinh NO trong RAW
264.7 duoc kich thich boi LPS rit dang quan tam véi gié tri 1Cso 1a 14.27 pM va c6
ham luong khé cao. Do vy, can nghién ciu thém céc thi nghiém vé khang viém
cua hop chat nay dé dinh huéng cho thir nghiém in vivo.
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