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Tom tat

Tai Viét Nam, viéc san xuat thude diéu tri viém gan tir silymarin dugc chiét tir qua Clc ~ Nhan 15/12/2024
gai cha yéu nhap cao nguyén liéu tir nuéc ngoai. Nghién ciru ngay so sanh thanh phan  Buoc duyét 10/03/2025
héa hoc cua Clic gai trong tai ik Lak voi Clc gai trong trén thé gioi, tir do danh gia  Congbé ~ 28/04/2025
kha ning phat trién va quy hoach viing tréng tai dia phwong. Qua trinh chiét xuat, phan

lap (sic ky cot va sic ky 16p mong), xac dinh ciu tric (do phd NMR) va thir hoat tinh

chéng oxy héa (xac dinh ICs V& hoat tinh bt géc tu do DPPH) chat phan lap tir qua

Tur khoa

Clc gai. Két qua da phan 1ap duoc ba hop chét: silybin A, B (100 mg) va quercetin (50
mg) tir cao dichloromethan (17,60 g), isoquercitrin (30 mg) tir cao ethyl acetat (8,54 g). ~ Silybum marianum (L)
Gaernt., Cuc gai, thanh
phan héa hoc, DPPH,

hoat tinh chéng oxy hoa

Hoat tinh chéng oxy héa cuia cac hop chat gdm quercetin, silybin A, B va isoquercitrin
thé hién théng qua kha nang bat goc ty do DPPH véi gi tri ICso lan luot 1a 2,42 pg/mL;
6,82 pg/mL; 8,62 pg/mL. Nghién ctru da gop phan b sung thong tin, nang cao gia tri
sir dung va dinh hudng cho cac nghién cau tiép theo trén loai nay o Viét Nam.
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1 Dat van dé

Cay Cdc gai (CG) — Silybum marianum (L.) Gaertn.
thugc ho Asteraceae. Loai cdy nay c6 gan la c6 mau
trang sira nén con duoc goi la cay Ké sira, Ké thanh hay
Ké Buc me. Chi Silybum chi ¢6 2 loai S. marianum (L.)
Gaertn. va S. eburneum Coss. et Durr thudoc ho
Asteraceae [1, 2]. CG la loai cdy thao hang nam, co
ngudn gbc ¢ Dia Trung Hai, dugc tim thiy nhiéu ¢

ddng bing séng Nile va trong rong rdi & Trung Quéc

https://doi.org/10.55401/8zxtz562

[3]. Trong nhiing nim gan day, di c6 nhiéu nghién ctu
phan tich thanh phan hoa hoc, hoat tinh chdng oxy hda
va khang khuan, chirng minh tinh chat dugc 1y, dic biét
la kha ning phong ngira va diéu tri cac bénh vé gan [4].
CG da dugc cac nha khoa hoc trén thé gioi nghién ciu
va xac dinh ¢6 89 chat hiru co va 23 nguyén t6 vi lugng.
Céc nhom chat bao gdm: dau béo, flavonolignan,
flavonoid, phytosterol,

polyacetylen, triterpenoid,

lignan, tannin, acid amin va mot sé chat khéc, ... [5].
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Silymarin 1a mot hon hop cac flavonoid va
flavonolignan, trong d6 flavonolignan 1a nhom hoat chat
quan trong, dwoc chiét xuat tir qua CG gom co silybin,
isosilybin, silychristin, silydianin va taxifolin [10]. Theo
nhiéu nghién ciu, nhém flavonolignan chiém (0,1-14)
% trong tong s cac hop chit hitu co da duoc phan lap
va hon hop silymarin chiém (0,1-6) % cua nhom
flavonolignan. Trong do, silybin 1a thanh phan hoat chat
chinh chiém (50-70) % hdn hop silymarin [6].

Tai tinh Lam Pong ciing c6 mot s6 ving trong CG, con
tai tinh Bak Lak khong thay c6 viing trong va nghién ciru
nao vé loai dugc cong bd vé thanh phan hoa hoc va tac
dung sinh hoc. Ngoai ra, nhém nghién ciru ciing c6 trong
tai x4 Ph( Xuan, huyén Krong Ning, tinh Dak Lak va
thu duoc mot s6 két qua noi bat vé thoi gian sinh truong
(8-9) thang c6 thé thu hoach qua, cay cao tam (1,5-2,5)
m, 45 kg 14 twoi/100 m?, 10 kg qua/100 m?, 40 qua/g, co
thé thu nhiéu nhat 400 quéa’/hoa va véi ciing mot dién tich
trong trot néu cay duoc trong thua nhau thi sé lwong hoa
trén mot cay c6 thé dat (30-40) hoa/cay.

Qua CG la bd phan dung chinh d3 dugc nghién ciru va
st dung chu yéu trong céc ché pham diéu tri bénh gan.
Tai Viét Nam hién nay, trén thi truong c6 cac san pham
nhap khau (Silibene N, vién Legalon, thudc tiém
Legalon SIL) va san pham noi dia (Silymarin B-
Complex Extra, Silymarin Arginine Complex,
Silymarin 70 mg, Nano Silymarin) [6]. Trén thi truong
Viét Nam nhiéu doanh nghiép san xuit thudc diéu trj
viém gan tir silymarin nhung chi yéu la nhap cao
nguyén lidu tir nudc ngoai chua chu déng dugc ngudn
nguyén li¢u nay.

Tir d6, nhém nghién ciru dat van dé phan lap va xac dinh
cau tric hop chét tir qua cia cy CG trong tai x& Phu
Xuén, huyén Krong Ning, tinh Dak Lak véi myc dich

phan lap duoc hop chét tir qua so Véi cac ving trong da

w Dai hoc Nguyén Tat Thanh
O™

NGUYEN TATTRANE

Tap chi Khoa hoc & Cong nghé Vol 8, No 2

duogc cong bd trén thé gisi va trong nude, qua dé danh
gia kha nang phat trién, quy hoach vang trong tai dia

phuong dé chu dong ngudn nguyén liéu lam thudc.
2 Dbi tuong va phuong phap nghién ciu

2.1 Béi twgng nghién ciu

Nguyén liéu la qua CG thu héi tai huyén Krong Nang,
tinh Dak Lik vao thang 8 niam 2023. Mau dugc X Iy,
bao quan dap ¢ng theo yéu cau cua ting nodi dung
nghién ciu. Mau duoc dinh danh bing phuong phép so
sénh va ddi chiéu dic diém hinh thai voi khoa phan loai
chi va loai trong Thuc vat chi Viét Nam [7].

Mau duoc say kho, bao quan trong bao bi kin va luu tai
B6 mon Dugc liéu-Dugc co truyén-Thuc vat, Khoa
Dugc, Truong Dai hoc Y Dugc Bubn Ma Thudt.

2.2 Phuong phap nghién cttu

2.2.1 Chiét xuat va phan lap

Bot duoc liu (3,0 kg) di dwoc xay nho dén kich thuse
thich hop duoc chiét ngim kiét & nhiét do phong vai 50
L con 96 %, chiét 3 1an, mdi 1an 5 ngay, ¢ thu hdi dung
moi dugc 1,0 L cao léng (twong ng khoang 210,75 g
cao dic). Sau dé cao 16ng tiép tuc duoc chiét phan b
long — 16ng véi dung méi co d6 phan cuc ting dan: n-
hexan, dichloromethan, ethyl acetat. Cac dich duoc tién
hanh cd thu hdi dung méi dé duoc cac cao phan doan.
Sau khi tién hanh phan long — long, c¢6 thu hdi dung
moi, thu dugc cac cao phan doan véi khéi luong nhu
sau: 50,51 g cao n-hexan (SMH); 17,60 g cao
dichloromethan (SMC); 8,54 g cao ethyl acetat (SME);
172,4 g cao nudc (SMW). Qué trinh phén lap st dung
phuong phép sic ky cot voi cac co ché chu yéu la cot
hap phu, cot trao do6i ion va cot loc qua gel. Sac ky 16p
mong duoc sir dung dé theo dbi qua trinh rira giai [8].
Cao dichloromethan (SMC) dugc chdm sic ky lop

mong cho thay cac vét tach ré rang voi hé dung moi
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dichloromethan:methanol (10:1, v/v). Do d6, sé€ lua
chon hé dung méi dichloromethan : methanol dé khai
trién vai cac ti 1€ 1an luot 1a dichloromethan : methanol
(100:0, 80:1, 60:1, 40:1, 20:1, 10:1, 5:1, 1:1, 0:100,
v/v). Theo ddi qué trinh khai trién bang SKLM. Sau khi
c6 quay cat thu hdi dung méi thu duoc 5 phan doan ky
hiéu 1an luot 12 SMC1 (4,1 g), SMC2 (3,2 g), SMC3
(2,3 9), SMC4 (3,4 g) va SMCS5 (2,1 g). Qua sic ky do
cta phan doan SMC2 dugc lya chon phén lap dé thu
dugc hop chat chinh trong qua CG. Phan doan SMC2
trién khai trén sic ky cot pha dao. Hé dung méi rira giai
Ia methanol:nudc (1:1, v/v). Theo d6i qué trinh khali
trién bang SKLM. Sau khi c6 quay cat thu hdi dung méi
thu duoc 4 phan doan ky hiéu lan luot 12 SMC2A,
SMC2B, SMC2C va SMC2D. Trong d6, phan doan
SMC2C (100 mg) va SMC2D (50 mg) trén sac ky do6
cho mot vét sic ky rd rang, khong Ian tap chat 1a hop
chét 1 va hop chit 2.

Cao ethy acetat (SME) thu dugc ¢6 2 phan. Phan tua
(3,17 g) duoc ki hiéu 1a SMET trién khai trén sic ky
cot pha dao. Hé dung mdi rira giai 1a methanol:nudc
(1:2, v/v) thu duoc 3 phan doan ky hiéu lan luot Ia
SMETI1, SMET2, va SMET3. Phan doan SMET2 (30
mg) thu dugc hop chét 3.

2.2.2 Xac dinh cAu trlc cac hop chit

Phé NMR (*H-NMR, ¥C-NMR, HSQC, HMBC va
COSY), bién giai két qua va so sanh véi tai liéu tham
khao. Thyuc hién trén may AVANCE 600 (Bruker) tai
phong NMR, Vién Hda hoc, Vién Khoa hoc va Céng
nghé Viét Nam.

2.2.3 Sang loc hoat tinh chéng oxy hoa trén mé hinh
DPPH

Phuong phéap do quang

Phuong phap dugc thuc hién theo Bondet va cong su

V6i mot s6 thay doi nho [9].

Chuan bj mau do: miu tring (4 mL MeOH), mau chang
(2 mL DPPH 0,2 mM + 2 mL MeOH), mau tha (2 mL
dung dich thir + 2 mL DPPH 0,2 mM). U mau ¢ nhiét
d6 phong trong vong 30 phut trong tbi dé phan ang xay
ra hoan toan. Do hap thu duoc do & budc séng 517 nm.
M3i thtr nghiém tién hanh lap lai 3 lan khac nhau. Két
qua hoat tinh bét gc tu do DPPH duoc tinh theo cong
thuc:

HTCO (%) = [(AbSching — AbStng )/ AbSching ] X 100
(Abs: do hap thu & budc song 517 nm).
Phuong phap xac dinh gia tri 1Cso vé hoat tinh bat goc
tu do DPPH
Gia tri 1Cso dwoc xac dinh théng qua két qua bat gbc tu
do DPPH cua vitamin C ¢ day nong d6 0,39 pg/mL;
0,78 ug/mL; 1,56 pg/mL; 3,125 pg/mL va 6,25 pg/mL.
Mau thtr ¢ day nong do 400 pg/mL, 200 pg/mL, 100
pg/mL, 50 pg/mL va 10 pg/mL.

3 Két qua va ban luan

3.1 Chiét xuat va phan lap

Dva vao SKLM cua 4 cao SMH, SMC, SME va SMW
véi hé dung moi dichloromethan:methanol (10:1, v/v)
cho thdy nhém hop chit flavonoid va flavonolignan
hién mau vang dén vang cam véi thudc thir H,S04 10
% tai cao SMC va SME rét rd rang. Trong d6 hdn hop
silymarin (gom hop chit flavonoid va flavonolignan) la
nhém chét chinh can phan lap trong qua CG. Khai trién
cao SMC thu dugc 5 phan doan SMC1-SMC5. Theo tai
liéu tham khao [10] cho thdy phan doan SMC2 vét sic
ky c6 khoang Rf va hién mau vang cam cua flavonoid,
mau do nau cia flavonolignan duoc trién khai trén sic
ky pha dao véi hé dung moi rira giai methanol:nuéc
(1:1, viv). Theo d6i qué trinh khai trién bang SKLM.
Phan lap dugc hop chat 1 13 SMC2C (100 mg) va hop
chat 2 1a SMC2D (50 mg).
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Hinh 1 A. Sic ky d6 phan doan SMC va qua trinh rira giai cia cot pha thuong
B. Sic ky db phan doan SMC2 va qué trinh rira giai cua cot sic ky pha dao

Tuong ty trén ban SKLM duoc khai trién hé dung moi
dichloromethan:methanol (10:1, v/v) cao SME va phan
taa SMET cho thay nhom hop chét flavonoid hién mau
vang dén vang cam véi thudc thir H2S04 10 %. Do do,
SMET dugc trién khai trén sic ky cot pha dao véi hé
dung mdi rira giai la methanol:nuéce (1:2, v/v). Phan lap
dugc hop chét 3 1a SMET2 (30 mg).

Hinh 2 Séc ky do phan doan tia SMET va qué trinh rira
_ giai cua cot sac ky pha dao

Qua trinh chiét xuat tir 3,0 kg bot qua da phan 1ap dugc
silypin A, B (100 mg), quercetin (50 mg) va
isoquercitrin (30 mg). Tir d6 cho thdy ham luong
silymarin chiém khoang (3,0-6,0) % trong qua CG
trong tai Bak Lak, do d6 dbi chiéu vei tai liéu da duoc
cdng bé thi viing trdng CG trén thé gidi ¢ ham luong
silymarin chiém (1,5-3,0) % (tinh trén khéi luong qua
khd) va silybin chiém (50-70) % silymarin [11]. Diéu
d6 chig minh ham lugng silybin trong qua CG tai Dak
Lik gip doi so voi ving khac. Vi vdy viéc mo rong
viing trong dé& d¢am bao cho viéc cung cip duoc ngudn
nguyén liéu trong nudc 14 rat can thiét.
3.2 Xac dinh cau trlic cac hop chit
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3.2.1 X4c dinh ciu tric hop chat SMC2C

Hop chat SMC2C dugc tach ra ¢ dang bot vo dinh hinh
mau tring, kém tan trong methanol, Rf = 05
(dichloromethan:methanol, 15:1, v/v).

Pho 3C-NMR cua SMC2C thé hién déy 1a hdn hop gom
2 dong phan A, B. Trong d6 ¢6 cac tin hiéu ciia vong thom
va tin hiéu viing truong thap nhat 197,73 ppm va 197,71
ppm, nhan dinh SMC2C c6 khung cau tric flavonoid.
Ph6 'H-NMR tai 4 tin hiéu proton 845,92 (1H, d, J =
2,4 Hz), 5,88 (1H, d, J = 2,4 Hz), 5,08 (1H, d, J = 10,8
Hz), 4,60 (1H, d, J = 10,8 Hz) cho thay khung 5, 7-
dihydroxylflavanonol. 6 tin hiéu proton cia vong thom
tai H2’, H5°, H6’, H2”’, H5”’, H6”’ thé hién vi tri vong
thom B gin véi 1 nhém alcohol cinnamic. Thém vao
do, 4 tin hiéu proton &4 4,91 (1H, d, J = 7,8 Hz), 4,17
(1H, ddd, J = 7,8 Hz, 4,2 Hz, 2,4 Hz), 3,55 (1H, dd, J
=12,0 Hz, 4,2 Hz), 3,37 (1H, dd, J = 12,0 Hz, 2,4 Hz)
thé hién rang 1 nhém propanol ndi véi vong dioxan.
Tur dir kién phd trén chiing to SMC2C thudc nhém
flavonoidlignan. D4i chiéu tai liéu tham khao [12] hop
chat SMC2C duogc xac dinh 1a hdn hop silybin A va
silybin B (hop chat 1) duoc trinh bay & Bang 1.

3.2.2 Xac dinh cAu tric hgp chit SMC2D

Hop chat SMC2D duoc tach ra & dang bot vo dinh hinh
mau vang nhat, tan tét trong methanol, Rf = 0,6

(dichloromethan:methanol, 15:1, v/v).
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Phé C-NMR caa SMC2D ¢6 17 tin hiéu, trong d6 ¢6 15
tin hidu C vong thom va tin hidu ving truong thap nhat
175,8 ppm, nhan dinh SMC2D c6 khung cau trdc flavonol.
Phé H-NMR c¢6 3 tin hiéu proton thudc hé twong tac
ABX 8y 7,53 (1H, dd, J = 2,4 Hz; 8,4 Hz); 7,67 (1H, d,
J=1,8Hz), 6,88 (1H, d, J = 8,4 Hz) thudc vong B. Hai
tin hi¢u proton ghép cap meta trén vong A tai o1 6,18
(1H,d,J=1,8Hz) va 6,40 (1H, d, J = 1,8 Hz).

Tur dir kien pho trén chiang to SMC2D thudc nhom
flavonoid. Két hop twong tac trén phd HMBC va ddi chiéu
tai liéu tham khao [13] hop chat SMC2D dugc xéc dinh
1 quercetin (hop chat 2) duoc trinh bay ¢ Bang 2.

3.2.3 Xac dinh cau trac hop chat SMET2

Hop chat SMET2 duoc tach ra ¢ dang bot vo dinh hinh
mau vang nhat, tan tot trong methanol, Rf = 0,5
(dichloromethan:methanol, 15:1, v/v).

Pho ®°C-NMR cua SMET2 ¢6 21 tin hiéu cong huong,
trong d6 c6 15 tin hiéu C cta vong thom vai tin hiéu
downfiled nhat 8¢ 177,4 nhan dinh SMET2 c6 khung

flavonol, c6 céc vi tri cong huong ¢ vung (60-80) ppm,
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tin hiéu C anomer ¢ 100,9 ppm ctia dudng glucose. Do
d6, SMET2 1a mot flavonol glycosid c6 phan duodng
lién két qua day ndi O-glycosid.

Phd *H-NMR phan aglycol SMET2 ¢6 3 tin hiéu proton
thudc hé tuong tac ABX 647,58 (1H, d, J = 2,4 Hz),
6,84 (1H, d, J = 9,0 Hz), 7,57 (1H, dd, J= 9,0 Hz; 2,4
Hz) thuoc vong B. Hai tin hiéu proton ghép cap meta
trén vong A tai 6w 6,20 (1H, d, J = 2,4 Hz) va 6,40 (1H,
d, J = 1,8 Hz). Phan duong ¢ tin hidu ¢ ving truong
cao (3,15-3,97) ppm twong tng C2’’ va C5” trén
HSQC, tin hiéu proton anomer tai oy 5,46 (1H, d, J =
7,8 Hz) twong tng C-1"" (6¢ 100,9 ppm), proton cua
nhém —CH> ¢4 tin hiéu 84 3,58 (1H, d, J = 11,4 Hz) va
3,32 (1H, s), do @6 phan duong la g-D-glucose.

Phé HMBC thé hién H-1>" anomer ctia dudng glucose
tuong tac véi dc 133,3 (C-3) do d6 phan duong lién két
qua day ndi 3-O-glycosid. Két hop phd HSQC, HMBC,
COSY va dir liéu phd da duoc bao cao, xac dinh
SMET? la isoquercitrin (hop chat 3), dit liéu phé [14]
duoc trinh bay & Bang 3.

Hinh 3 Cau trtc hda hoc caa céc hop chat 1-3
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Bang 1 Dit liéu phd NMR cua hop chét 1 va Silybin A, B
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Hop chat 1 (DMSO-ds, 125/600 MH2) Silybin A, B (DMSO-ds, 125/600 MHz)
e 8¢ ppm 8+ ppm, mult., (3, Hz) 8¢ ppm 8+ ppm, mult., (J, Hz)
2 [ CH | 826 | 825 5,08 (d, 10,8 Hz) 825 | 825 5,08 (d, 11,4 Hz)
3| CH | 714 | 715 2,60 (d, 10,8 H2) 714 | 714 4,62 (d, 11,4 Hz)
4 C | 1977 | 1977 i 1978 | 1977 .
5| C | 1633 | 1633 i 1633 | 1633 i
6 | CH | 96,1 | 9.1 5,92 (d, 2,4 Hz) 96,0 | 961 5,91 (d, 2,1 H2)
7 [ C | 1668 | 16638 i 1668 | 166,8 i
8 | CH | 950 | 950 5,88 (d, 2,4 Hz) 950 | 951 5,86 (d, 2,1 H2)
9 | C | 1625 | 1625 i 1625 | 1625 i
10| C | 1005 | 1005 i 100,4 | 1004 i
U | C | 1300 | 1301 i 130,0 | 1301 i
2 | CH | 1165 | 1166 7,67 (d, 2,3 Hz) 1165 | 1167 7,09 (d, 2,1 Hz)
3| C | 1433 | 1432 i 1433 | 1432 i
# | C | 1437 | 1436 i 1436 | 1436 i
5 | CH | 1163 | 1164 6,88 (d, 8.4 Hz) 1163 | 1163 6,97 (d, 8.3 Hz)
6 | CH | 1213 | 1212 7,01 (dd, 8,4 Hz, 2,3 Hz) 1214 | 1212 | 7,00(dd, 8,3 Hz, 2,1 Hz)
7 [ CH | 759 | 759 4,91(d, 7,8 Hz) 758 | 759 4,90 (d, 8,0 Hz)
o | on | 81 | 71 | AUQTBRzAZRz2A | T T a7 (@40 80z 45 Fe 25
Hz) Hz)
3,55 (dd, 12,0 Hz, 4,2 Hz) 3,53 (4d, 12,2 Hz, 4,6 H2)
9 | CH, | 602 | 60,2 601 | 602
3,37 (dd, 12,0 Hz, 2,4 Hz) 3,34 (dd, 12,2 Hz, 2,5 Hz)
1 C 1275 1275 - 127,4 1275 -
27 [ C(H) | 111,7 | 1117 7,01 (m) 111,6 | 1116 7,01 (d, 2,0 Hz)
3” C 147.6 147,6 - 147.6 147,6 -
4 C 147,0 147,0 - 147,0 147,0 -
57 | CH | 1153 | 1153 6,80 (d, 7,8 Hz) 1153 | 1153 6,80 (d, 8,1 Hz)
6” | CH | 1205 | 1205 6,87 (d, 7,8 Hz) 1205 | 1205 | 686 (dd, 8,1 Hz, 2,0 Hz)
OCH: | 557 | 557 3,78 (5) 557 | 557 377 (9)
30H| - - 5,80 (5) i i 5,82 (5)
50H| - - 11,88 (s) i i 11,90 (s)
70H| - - 10,89 (s) i § 10,85 (s)
90H| - - 4,95 (5) i § 4,96 (5)
OH| - - 9,13 (5) i : 9,16 (5)
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Bang 2 Dit liéu phé NMR cua hop chit 2 va Quercetin

Hop chit 2 (DMSO-ds, 125/600 MH?z) Quercetin (DMSO-ds, 125/600
C | CHn MHz)
8c ppm Sn ppm, mult., (J, Hz) HMBC dc ppm S+ ppm, mult., (J, Hz)
2 C 146,8 - - 146,8 -
3 c 135,7 - - 135,8 -
4 C 175,8 - - 175,8 -
5 c 160,7 - - 160,7 -
6 | CH 98,2 6,18 (d, 1,8 Hz) 7,8,9,10 98,2 6,18 (d, 2,0 Hz)
7 Cc 163,9 - - 163,9 -
8 | CH 93,3 6,40 (d, 1,8 Hz) 5,6,7, 10 93,4 6,40 (d, 2,0 Hz)
9 C 156,1 - - 156,1 -
10 Cc 103,0 - - 103,0 -
1 C 1219 - - 1219 -
2> | CH 115,0 7,67 (d, 1,8 Hz) 2,3,6,4 115,0 7,67 (d, 2,2 Hz)
3 C 145,0 - - 145,1 -
4 C 147,7 - - 147,7 -
5 | CH 115,6 6,88 (d, 8,4 Hz) 4,2.,3, 1 115,6 6,87 (d, 8,4 Hz)
p CH 1199 7,53 (dd, 8,4 Hz, 2,4 24,2 1200 7,53 (dd, 8,4 Hz, 2,2
Hz) Hz)

5-OH - 12,48 (s) - - -

7-OH - - - - -

3°-OH - 9,31 (s) - - -

4’-OH - - - -

Bang 3 Dit liéu phd NMR cua hop chét 3 va Isoquercitrin

Hop chat 3 (DMSO-ds, 125/600 MHz) Isoquercitrin (DMSO-ds, 125/600 MHz)
¢ Chn dc ppm &H ppm, mult., (J, Hz) HMBC dc ppm S+ ppm, mult., (J, Hz)
2 C 156,3 - - 156,5 -

3 C 1333 - - 133,55 -
4 C 1774 - - 177,7 -
5 C 161,2 - - 161,5 -
6 CH 98,6 6,20 (d, 2,4 Hz) 8,10,5,7 98,9 6,20 (d, 2,4 Hz)
7 C 164,1 - - 164,3 -
8 CH 93,4 6,40 (d, 1,8 Hz) 6,10,2,7,4 93,0 6,40 (d, 1,8 Hz)
9 C 156,1 - - 156,4 -
10 C 103,9 - - 104,2 -

w Dai hoc Nguyén T4t Thanh

NGUYEN TATTRANE




Tap chi Khoa hoc & Cong nghé Vol 8, No 2

1 C 1211 - - 121,4 -
2 CH 115,2 7,58 (d, 2,4 Hz) 1°,3,6%, 4,5 115,4 7,56 (br s)
3 C(H) 1448 - - 145,0 -
Y C 148,4 - - 148,7 -
5 CH 116,2 6,84 (d, 9,0 Hz) - 116,4 6,84 (d, 8,4 Hz)
6’ CH 1215 7,57 (dd,9,0Hz,2,4Hz) | 1°,3°,4,5,2 121,8 7,57 (d, 2,4 Hz)
1” CH 100,9 5,46 (d, 7,8 Hz) 3,37,2” 101,0 5,46 (d, 7,2 Hz)
2” CH 74,1 3,23 (m) - 74,3 -
3” CH 76,5 3,23 (m) - 76,7 -
4” CH 69,9 3,09 (m) - 70,1 -
57 CH 77,5 3,09 (m) - 77,8 -
6” | CH, | 609 358, 114 H2) i 61,9 i
3,32 (m) - -
5-OH : 12,63 (s) - - 12,65 (s)
7-OH : 10,83 (s) - - 10,86 (s)
3’-OH - 9,19 (s) - - 9,24 (s)
4’-OH - 9,70 (s) - - 9,74 (s)

3.3 Két qua xac dinh gid tri 1Cso v& hoat tinh bat goc ty do DPPH

Kha niang bat gc tw do DPPH cua quercetin, hdn hop silybin A, B va isoquercitrin duoc danh gia théng qua gia tri

ICso dugc trinh bay trong Bang 4.

Béng 4 Phuong trinh hdi quy va gid tri ICso cua cac hop chét

STT Hop chat Phwong trinh hdi quy 1Cso (Hg/mL)
1 Vitamin C (chat dbi chiéu) y = 8,9994x + 29,100 R2=0,9804 2,32
2 Quercetin y =3,7437x + 40,923 R?=10,9934 2,42
3 Silybin A, B y =0,7449x + 44,922 R2=0,997 6,82
4 Isoquercitrin y=0,7312x + 43,699 R2=0,9987 8,62

Két qua thir hoat tinh chdng oxy hoa cho thiy cac hop
chat silybin A, B (ICs = 6,82 pg/mL), quercetin (ICso
= 2,42 pg/mL) va isoquercitrin (ICso = 8,62 pg/mL) déu
cho thiy hoat tinh manh. Theo tai liéu tham khao [10]
cho thiy dua trén cau tric cua silybin thé hién ciu tao
co ban ciia mot flavonolignan bao gém nhom catechol
va nhém —OH & vi tri s6 3 lién két véi nhém carbonyl
C-4. Trong d6, nhém —OH vi tri s6 3 ¢6 kha ning dich
chuyén electron cua hé théng vong B va vong C tao nén

kha ning bit géc tu do. Tuy nhién, trong ciu tric cua
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quercetin tai vi tri C-2 va C-3 c6 lién két doi, nhém
—OH & vi tri C-3 va carbonyl C-4 s¢ tao ra hé lién hop
lam tang kha niang bat gdc tu do nén thé hién hoat tinh
manh hon so véi silybin A, B. Isoquercitrin tai vi tri C-
3 nhém —OH dugc thay thé bang day ndi glycosid la
lien két véi glucose nén hoat tinh bi giam do hé lién
hop bi phé v&. Mat khac, trong cau tric cia 3 hop chét
trén déu cd cac nhém —OH phenol tai vi tri C-5 va C-7
déu thé hién kha ning bat goc tu do. Silybin A, B ¢6
gia tri 1Cso = 6,82 pg/mL = 14,15 uM c0 hoat tinh sinh
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hoc manh hon so véi nghién ciru ctia Radek Gaza'k
cung cong su nam 2010 véi gia tri 1Cso = 21,00 uM
[15]. Tuong tu, quercetin (ICso = 2,42 pg/mL = 8,01
uM) cling c6 hoat tinh manh hon so véi nghién ctru [16]
V6i gia tri 1Cso = 11,00 uM. Diéu nay cho thay cac chat
chinh phan lap dugc tr qua CG chu yéu la nhom
flavonoid va flavonolignan déu thé hién hoat tinh sinh
hoc manh hon so véi cac nghién ctru da cong bd. Do
do, nghién ctru nay ciing da chung minh dugc viéc
trong va phaét trién CG tai Dak Lk 1a c6 trién vong va
s& g6p phan cung cap ngudn nguyén lidu silymarin

trong va ngoai nudc trong tuong lai.

4 Két luan va dé xuét

Tai liéu tham khao

Ba hop chat dugc xac dinh ciu tric gdm silybin A, B
va quercetin dugc phan lap tir cao dichloromethan,
isoquercitrin tir cao ethyl acetat vai gid tri 1Cso trén mé
hinh DPPH lan luot la quercetin (ICso = 2,42 pug/mL),
hén hop silybin A, B (ICso = 6,82 pg/mL), isoquercitrin
(ICso = 8,62 pg/mL) cho thdy cac hop chét trong qua
CG déu thé hién hoat tinh sinh hoc manh. Két qua
nghién cau trén cho thay Dak Lak 1a vang trong thich
hop dé phét trién loai CG, gop phan nang cao gia tri st
dung duoc lidu tai ving va la tién d& cho cac nghién
ctu tiép theo dé cd thé trién khai san xuat cac san pham
ra thi truong.
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Phytochemical investigation and antioxidant activity of Milk thistle fruit Silybum marianum (L)
Gaernt. grown in Dak Lak
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Abstract In Viet Nam, the production of hepatitis treatment drugs from silymarin extracted from Asteraceae fruit
mainly imports raw materials from abroad. This study compared the chemical composition of Asteraceae grown in
Dak Lak province with that grown worldwide, then evaluated the development potential and planning of local
growing areas. The process of extraction, isolation (column chromatography and thin layer chromatography),
structure determination (NMR spectroscopy) and antioxidant activity testing (ICso determination of DPPH free
radical scavenging activity) of the isolated substance from Milk thistle fruit. The results isolated three compounds,
including silybin A, B (100 mg), quercetin (50 mg) from dichloromethane extract (17.60 g), and isoquercitrin (30
mg) from ethyl acetate extract (8.54 g). The antioxidant activity of the compounds including quercetin, silybin A,
B and isoquercitrin was investigated through DPPH scavenging activity with 1Cs, values of (2,42; 6,82; 8,62)
pug/mL, respectively. The present study contributed to enhance the use value and orient further studies on this
species in Viet Nam.

Keywords Silybum marianum (L) Gaernt., Milk thistle, chemical constituents, DPPH, antioxidant activity
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