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Ngay phan bién: 10/12/2023 Vietnamese Ginseng (Panax vietnamensis, ho Araliaceae) or
Ngay duyét dang: 5/1/2024 Ngoc Linh Ginseng is a precious and endemic Panax species of
Title: Developing a semi- Vietnam which was discovered in 1973 on Ngoc Linh moutain,
quantitative process for main Central of Vietnam belong to Quang Nam province. The chemical
saponins in Ngoc Linh compositions of Ngoc Linh Ginseng are saponin in
ginseng (Panax protopanaxadiol, protopanaxatriol and especially ocotillol-type
vietnamensis) using thin saponin with the very high content. The most popular method for
layer chromatography quantitactive determination of saponin in Ngoc Linh Ginseng is

HPLC-UV. However, UV detector cannot effectively detect

Keywords: Ngoc Linh
ocotillol-type saponins due to the lack of chromophore. Therefore,

ginseng, semi-quantitative

determination, thin-layer in this study, we developed a thin-layer chromatography method

to semi-determination saponin in Ngoc Linh Ginseng. The
chromatography

developed method was validated with the regression (R*>0,99);
Tir khoa: ban dinh lugng, reproducibility (%RSD<10%) and recovery (80-120%). The

sam Ngoc Linh, sac ky lop developed method is low cost, simple which could effectively

mong determine saponin content in Ngoc Linh Ginseng.
TOM TAT

Sam Viét Nam (Panax vietnamesis, ho Araliaceae) hay con goi
la Sam Ngoc Linh la mot loai sam quy va ddc hitu cua Viét Nam
duoc phat hién nam 1973 tai vung nui Ngoc Linh, mién T rung Viét
Nam thuéc tinh Quang Nam. Thanh phan héa hoc chinh ciia Sam
Ngoc Linh la cdc saponin thuoc khung protopanaxadiol,
protopanaxatriol va dic biét khung ocotillol véi ham lwong rat
cao. Dé dinh hrong saponin trong Sam Ngoc Linh, hién nay
phwong phap phé bién la HPLC-UV, Tuy nhién dau do UV & buée
séng thdp van khéng phat hién hiéu qua saponin khung ocotillol
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von khéng cé lién két doi trong phén tir. Vi vdy nghién civu nham

pht trién phirong phdp bdn dinh lrong saponin trong Sam Ngoc

Linh bang sdc ky I6p mong. Phwong phdp xdy ding dwoc tham
dinh co do tuyén tinh véi R*>0,99; dé lap lai co %RSD<10% va
do phuc hoi trong khodng 80-120%. Phirong phap xdy dung don

gidn, ré tién va cé thé dinh leong hang loat mau Sam Ngoc Linh

trén thi truong.

1. GIOI THIEU

Sam Vi¢t Nam hay con goi la Sam Ngoc
Linh (SNL) la mot loai sam quy va ddc hiru cua
Viét Nam. Trude khi dugc phat hién vao nam
1973, SNL 14 cdy “thudc gidu” ctua dong bao
dan toc Xé Pang séng doc diy Trudng Son
dugc dung dé hdi phuc sic lyc trong nhiing
chuyén di rimg dai ngay. Nghién ciru vé mat hoa
hoc cho thdy SNL ¢6 thanh phan chinh 1a cac
saponin thudc khung protopanaxadiol (PPD),
protopanaxatriol (PPT) va ham luong rat cao
saponin khung ocotillol (OT), dac biét 1a hop
chat majonosid R2 (M-R2) v6i ham luong trén
50% saponin toan phan (Vu-Huynh et al., 2020)
[1]. SNL da dugc chung minh c6 céc tac dung
nhu chdng oxy héa, chdng stress, chong trim
cam, chéng ung thu, bao vé gan, bdo v€ than
(Huong & Cuc, 2006; Huong et al., 2002; Vu-
Huynh et al., 2019) [2],[3],[4].

Dé dinh luong cac saponin chinh trong SNL,
hién nay phwong phap phé bién nhat 14 HPLC-
UV ¢ buée song rat thap (196 nm) va da dugc
dua vao Dugc dién Viét Nam (B9 Y té, 2017)
[5]. Mac du ¢ bude séng rét thap nhung muc do
dap tng cua dau do UV vdi cac saponin khung
OT van rit kém do trong ciu tric cic saponin
nay thiéu cdc nhém mang mau. Vi vay, nhiéu
dau do van nang da dugc nghién ctru dé dinh
lwong nhu dau do Tan xa anh sang bay hoi
(Evaporative  Light-Scattering Detector —
ELSD) (Vu-Huynh et al., 2020) [1]; dau do Khi

dung tich dién (Charged Aerosol Detector —
CAD) (Nguyen et al., 2021) [6]. Tuy nhién cac
dau do nay it phd bién va gia thanh cao. Ngoai
ra, phuong phap HPLC cho thoi gian phan tich
mot mau kha dai (trén 60 phut) lam giam hiéu
sut phan tich miu. Trong nghién ctru nay,
ching t6i phét trién phuong phép ban dinh
luong céc saponin trong SNL bang phuong
phap sic ky 16p mong. Phuong phap ¢ vu diém
gid thanh ré, thong dung, dé thuc hién va c6 thé
sang loc hang loat mau SNL trén thi truong.
2. PHUONG TIEN VA PHUONG PHAP
2.1 Phuong tién

Sam Ngoc Linh (n=17) dugc cung cip boi
Cong ty C6 phan Sam Ngoc Linh Kontum K5
Kon Tum (VINGIN JSC). Nghién cuu dugc
thuc hién tai Khoa Dugc, Truong Pai hoc Ton
Puc Thing Cac chat chudn M-R2 (98,86%),
ginsenoside Rgl (G-Rgl, 96,43%), ginsenoside
Rb1 (G-Rb1, 99,17%) dugc cung cp boi Trung
tam Khoa hoc va Cong nghé Dugc Sai Gon, Pai
hoc Y Duoc Thanh phé H6 Chi Minh.
2.2 Phuong phap
2.2.1 Lwa chon hé dung méi sdc ky

Khao sat cac hé¢ dung mdéi pha dong, pha cac
hé dung méi pha dong gbm:

- n-Butanol — Nudc — Aceticacid (4:5:1, 16p trén);

- Chloroform — Methanol — Nudc (65:35:10,
16p dudi);

- Chloroform — Ethyl acetate — Methanol —
Nudce (15:40:20:10, 16p dudi).
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Chuan bi 3 bang mong, chim dong luong
(10 uL) 1én mdi ban 4 vét, gém: céc chit chudn
G-Rgi, M-R2, G-Rb; va mdt mau thtr chiét tir
Sam Viét Nam. Sau d6, thuc hién trién khai sic
ky v6i 3 hé dung méi trén va hién mau bang
céch nhiing thudc thir acid sulfuric 10% trong
ethanol va sdy & 110 °C dén khi hién vét. Lap
lai trén nhiéu bang méng dé chon hé dung moi
nao c6 kha ning tach hiéu qua va on dinh nhat.
2.2.2 Lwa chon cdc théng s6 ciia quy trinh
chiét xudt

Thoi gian chiét xudt:

Chuén bi 6 mau bang cach can chinh xac 40
mg SVN vao binh dinh mac 2 ml, thém MeOH
80% dén vach. Tién hanh chiét siéu am 10, 20,
30, 40, 50, 60 phut. Tién hanh chdm ddng luong
10 ul méi mau 1én cling 1 bang méng, mdi vét
trén bang mong twong ung véi 1 1an chiét. Khai
trién bang dung moi da lwa chon. Khao sat thoi
gian chiét t6i uu khi dién tich vét ciia cac
saponin quan tdm khong tang nira.

S6 lan chiét xuat:

Can 40 mg SVN vao eppendorf, thém chinh
xac 2 mL MeOH 80% vao eppendorf 5 ml va siéu
am trong thoi gian t&i wu cho mot 1an chiét. Dich
chiét duoc ly tam & toc do 3.000 vong/5 phut.
Dich ndi dugce hut cho vao eppendorf 1. Phan cin
duge chiét thém 2 1an nira va dich chiét 1an 2 va
1an 3 dugc cho vao eppendorf 2, 3. Tién hanh kiém
tra bang sic ky 16p mong s6 1an chiét dé khong
con phét hién vét trén bang mong sic ky.

2.2.3 Phwong phdp xir 1y 56 liéu

Bang mong sau khi hién mau dugc chuyén
sang hinh tring den ¢ d6 su mau 8 bit vdi dinh
dang TIFF bang phan mém Imagel
(https://imagej.nih.gov/). File hinh anh sau dé
dugc dua vao phan mém Image Lab (BioRad)
dé chuyén sang dang sic dd va tinh toan dién
tich vét.

2.3 Danh gia phuong phap

Phuong phap ban dinh lugng duoc danh gia
VvGi cédc chi tidu: tinh trong thich hé thng, tinh
dac hiéu, tinh tuyén tinh, gidi han phat hién, gidi
han dinh lugng, d chinh xac, d6 dung theo
hudng dan cia ICH (Agency, 2022) [7].
2.3.1 Tinh twong thich hé thong

Tién hanh chim ddng luong (10 uL) 6 vét
clia cing mot mau thir Ién bang moéng va khai
trién & diéu kién da chon lya. Panh gia do lap
lai ciia phuong phap séc ky 16p mong thong qua
gid tri %RSD ctia Ry va dién tich vét
2.3.2 Tinh dac hiéu

Cham déng luong (10 pL) 1én bang méng
lan lugt mau trang, hon hop chuan, mau thir va
mau thir thém chuan dé danh gia tinh dac hiéu.
Khai trién va hién mau bang mong theo quy
trinh d& nghién ctru. Mau tring khong duoc ¢o
cac vét trong img véi mau thir. Mau thir va mau
chuan phai c6 cac vét ciing Rr. Khi thém chuén
vao thir, dién tich cac vét phai tang 1én.
2.3.3 Tinh tuyén tinh

Can céc chuin G-Rg; (4,06 mg), M-R2
(4,12 mg), G-Rb; (4,04 mg) vao tirng binh dinh
mirc 2 ml rdi thém MeOH 80 % dén vach. Pha
loang hon hop chuan thanh giai miu chuin c6 nong
do trinh bay tai Bang 1. Khai trién va hién mau
bang mong theo quy trinh da nghién ctru. Xay dung
duong tuyén tinh twong quan gitta logarith tw nhién
(In) ctia ham lugng va dién tich vét.
Bang 1. Nong dd cac chuin khi xidy dung
dudng tuyén tinh

Hon hop Nong do (mg/mL)

chuén G-Rgi  M-R2 G-Rb,
1 2,030 2,060 2,020
2 1,015 1,030 1,010
3 0,508 0,515 0,505
4 0,254 0,258 0,253
5 0,127 0,129 0,126
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2.3.4 Do chinh xdc trong ngay

Chuan bi 6 mau thir chiét theo quy trinh da
nghién ctru. Chidm dong luong 6 mau thir va giai
mau chuan (6 nong d¢) 1én bang mong. Khai
trién va hién mau bang mong theo quy trinh da
nghién cuu. Panh gia d6 chinh xac trong ngay
thong qua %RSD G-Rgl, M-R2 va G-Rbl.
2.3.5 Do chinh xdc lién ngay

Chiét 3 mau thir theo quy trinh da nghién ctru
va tién hanh dinh lugng theo quy trinh. Thuc
hién trong 3 ngay khic nhau, mdi ngay thuc
hién 3 mau. Panh gid d6 chinh x4c lién ngay
thong qua %RSD G-Rgl, M-R2 va G-Rbl.
2.3.6 D¢ dung

Chuan bj mau nhu mau thir, cdc mau duoc
thém céc chuan G-Rg;, M-R2 va G-Rb; vdi
luong tuong tmg 20%, 30% va 50% luong chat

CHCI, - Ea - MeOH - H20
(15:40:20:10)

~
Rg, MR2 Rb, SVN

(A)

CHCI, - MeOH - H20

(65:35:10)

Rb, Rg, MR2 SVN

(B)

c¢6 sin trong mau. Trién khai sic ky véi didu
kién nhu mau thir. Danh gid do ding thong qua
d6 phuc hdi cua cac saponin quan tam.
3. KET QUA VA THAO LUAN
3.1 Xay dung quy trinh dinh lwgng
3.1.1 Lya chon hé dung méi

Kha nang tach cia ba hé dung méi dugc thé
hién trong Hinh 1. Két qua cho thay hé dung
moi A va B khong tach dugc G-Rgl va M-R2,
trong d6 hé dung moi A cé R clia céc vét kha
thip lam cho vét ciia G-Rb1 13n vio vét cua tap
phan cuc. Hé dung méi C cho céc vét o giita
bang mong, tach tot vét ciia G-Rgl va M-R2
ddng thoi tach tot vét cia G-Rb1 khoi tap phan
cuc. Vi vay hé dung mdi n-butanol — nudc —
acid acetic (4:5:1, 16p trén) dugc chon cho céac
budc phan tich tiép theo.

n-BuOH - H,0 - Acetic Acid
(4:5:1)

Rg, MR2 SVN

©

Hinh 1. Bang mong sic ky thim do hé¢ dung méi

3.1.2 Lwa chon thoi gian cho mét lan chiét
Két qua ¢ Hinh 2 cho thdy nong d¢ chat
chiét trong dung méi ting dan trong thoi gian

10-30 phut sau d6 thay doi khong déng ké. Vi
vay thoi gian 30 phit cho mdi lan chiét dugc
Iwra chon.
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n-BuOH - H.O - Acetic Acid 2 . v s o«
(a:5:1) Khao sat thoi gian chiét
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Hinh 2. Bang méng va do thi danh gia su thay doi ndong do saponin trong qua trinh chiét
lan thir 3 khéng con phét hién vét saponin trén
bang mong. Do do, 2 lan chiét dugc chon dé

3.1.3 Lwa chon $6 lan chiét xudt

Két qua & Hinh 3 cho thay 1an chiét thir nhat
¢6 thé thu dugc trén 95% tong saponin c6 trong
mAu va lan thir 2 saponin chi con & dang vét. O

chiét kiét saponin trong mau.

n-BuOH - H,0 - Acetic Acid

@sny Khao sat so |an chiét
120
98.19
100 95.4 95.7
80
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40
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Hinh 3. Bang mong va do thi thé hién lrgng saponin chiét dwoc trong cac lan chiét

3.1.4 Quy trinh ban dinh lvong saponin trong
Sam Ngoc Linh hoan chinh

- Pha tinh: Bang mdng Silica gel 60 Fas4
(Merck).

- Pha dong: n-Butanol — Nudc — Acetic acid
(4:5:1, 16p trén).

- Chuan bi miu thi: Can 40 mg SVN vio
eppendorf 5 ml, thém chinh xadc 2 mL MeOH

80% va chiét siéu am trong 30 phut. Dich chiét
duge ly tam ¢ tdc o6 3000 vong/5 phut. Dich
ndi duge hut cho vao binh dinh mic 5 mL. Phan
can dugc chiét thém mot lan nira, ly tdm dich
chiét cho vao binh dinh mirc 5 mL. Sau d6, thém
MeOH 80% tdi vach.

- Chuan bi mau chudn: Can 4 mg cac chuin
G-Rgi, M-R2, G-Rb; vao timg binh dinh mirc 2 mL
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roi thém MeOH 80 % dén vach. Pha loang hdn
hop chudn thanh giai mau chuin c6 nong do
giam dan. X4y dung phuong trinh tuyén tinh ¢
dang S=axIn(C)+b véi S 1a dién tich vét, C 1a
nbng d6 cua chuan.

- Céch phat hién: Nhung bang mong vao
thudc thir acid sulfuric 10% trong con, siy &
nhiét d6 110°C dén khi hién mau.

- Xir 1y 6 liéu: Sau khi bang mong hién mau,
dat bang mong 1én thiét bi Scan va dung phan
mém Canon IJ Scan Utility dé thuc hién scan
bang mong thanh hinh c6 dinh dang .png. Sau
d6 dung phan mém ImageJ dé chuyén hinh bang

@, &, | Scale tofit graph [ Include Background | Identify Bands by: Band No.

~

mong tir dinh dang .png sang dang .tiff. Cubi
cung 1a ding phan mém Image Lab dé thuc hién
do cudong d6 mau cac vét trén bang mong, cit
peak va lay so lidu dién tich peak (Hinh 4).
Ding phdn mém Microsoft Excel 365 d thuc
hién tinh toan s6 liéu thu dugc va dua ra két qua
theo cong thuc:
(s-b)

e a X5
%(kl/kl) = — x 100
Trong d6: S: dién tich vét

m: khéi luong mau thir

Detect bands... [Lane: <1 1 P

1007

M-R2

Intensity (Int)

G-Rb1

AN o
| ® - |

»

0.00 0.25

Background Subtraction
None l Max ’ Disk Size (mm): 7.6 Apply to all lanes

R¢ 0.75 1.00

Rf: Int:

Hinh 4. Sic ky d6 sau khi xir Iy bang phin mém Image Lab

3.2 Danh gia phwong phap ban dinh lugng
3.2.1 Tinh twong thich hé thong

Bang mong danh gia tinh tuong thich hé
thong dugc thé hién & Hinh 5 va dit liéu dugc

trinh bay & Bang 2. Két qua cho thiy phuong
phap sic ky 16p mong cho d6 lap lai dién tich
vét twong ddi tot voi %RSD < 7,5%.
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n-BuOH - H_O - Acetic Acid
(4:5:1)

Hinh 5. Bang méng khao sat tinh twong thich h¢ thong

Bang 2. Dir liéu khao sat tinh twong thich hé thong

G-Rg; M-R2 G-Rb,

R: Dién tich vét R; Dién tich vét R; Dién tich vét
Trung binh 0,57 120723 0,51 151108 0,25 67773
D6 léch chuén (SD) 0,0056 3781,58  0,0053 4450,92 0,0052 4917,34
RSD (%) 0,983 3,132 1,040 2,946 2,081 7,256
3.2.2 Tinh ddc hiéu n-BUOH - H,0 - Acetic Acid

(4:5:1)

Bang mong danh gia do dic hiéu cua -
phuong phap thé hién trong Hinh 6. Két qua
cho thdy Mau trang khong c6 cac vét twong
g v&i mau thr. Mau thtr va mau chuan c6 cac '
vét cuing Rr. Khi thém chuan vao thir, dién tich - . -
ctia cac vét da tang 1én. Vi vdy, phuong phap
dat d¢ dac hiéu

Tradng HHC Thi  Thathém
chuan

Hinh 6. Baing méng danh gia do dic hi¢u
cua phwong phap

3.2.3 Tinh tuyén tinh

Tinh tuyén tinh cua phuong phap thé hién ¢
Hinh 7 cho thdy méi twong quan gita ham
luong va dién tich vét theo ham logarithm tyu
nhién v&i R?> 0,99. Khoang tuyén tinh cua ca
3 saponin nam trong khoang 0,126-2,02 mg/ml.
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n-BuOH - H20 - Acetic Acid G-Rgl MR-2
(4:5:1) 300000 400000
-
5000 350000
. 30000
- 250000 ) o 21
50000 0,
200000
000c . 1500
.
- - - s0000 | @ 100000
- - " soo0 | ¥
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100000
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250000
xxxxxxx
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0000
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0000
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o

Hinh 7. Bang méng va phwong trinh thé hién tinh tuyén tinh ciia phwong phap ban dinh lwong

3.2.4 B chinh xdc trong ngay Bang 3. Dir liéu thong ké do chinh xac trong
Bang mong khao sat dg chinh xac trong ngay ngay

dugc trinh bay ¢ Hinh 8. Dit liéu thong ké duoc Ham lugng saponin cé trong

thé hién trong Bang 3 cho thiy quy trinh c6 d6 miu thir

chinh x4c twong ddi t6t véi %RSD < 10% (n=6). G-Rgl M-R2  G-Rbl

Do mbi tuong quan khong la tuyén tinh nén khi Trung binh 3,594 4,367 0,930

dinh lugng khao sat mau thir kém vdi giai mau SD 0,300 0,422 0,086

chuén dé tranh sai s6 trong qua trinh dinh lugng. RSD (%) 8,356 9,657 9,193

e e 3.2.5 D¢ chinh xdc lién ngay

Dit liéu d9 chinh x4c lién ngay dugc thé hién
& Bang 4. Két qua cho thiy phuong phap c6 do
1ap lai lién ngay twong di tot véi %RSD < 10%
(n=3x3).

TM T2 T3 T4 T5 T6 CoO C1 C2 C3 C4 G5
Hinh 8. Bang méong danh gia do chinh xac
trong ngay
Chii thich: T1-T6: mau thir 1-6. C1-C5: Hén hop
chudn 1-5. CO: Hon hop chudn 1 nap 20 ul
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Bang 4. Dir liéu d§ chinh xac lién ngay

Ham lugng (%, KI/KI)

G-Rg; MR2 G-Rb,
Trung binh 3,879 4312 2,092
SD 0,145 0,283 0,035
RSD (%) 3,737 6,571 1,678

3.2.6 Do dung
Dit liéu d6 dung cua phuong phap duge thé
hién & Bang 5. Két qua cho thay do phuc hdi cua
céc chuan nim trong khoang 80-120%.
Bang 5. Dir liéu d§ ding ctiia phwong phap ban dinh lwgng

TT Lwong chuin Ty 1& phuc hoi (%)
thém vao G-Rg; M-R2 G-Rb,
1 108 102 91
2 20% 108 119 110
3 115 119 115
1 98 89 115
2 30% 84 97 110
3 112 85 120
1 112 99 102
2 50% 95 118 94
3 113 105 85
3.3 Ung dung phwong phap dé dinh lwong lwong trinh bay & Bang 6 cho thdy da sé cac mau
mot s6 miu Saim Ngoc Linh trén thi trwong Sam Ngoc Linh déu ¢6 ham luong M-R2 cao
Phuong phdp ban dinh lugng sau khi xay trong khoang 5-10%. Ca biét c6 mot s6 mau c6
dung dugc ing dung dé dinh luong 15 miu Sam ham lugng M-R2 rat thip nhu mau 3 va 10.
Ngoc Linh trén thi truong. Bang moéng dinh Ham lugng G-Rgl va G-Rb1 trong cac mau lan
luong dugce thé hién trong Hinh 9. Két qua dinh luot trong khoang 1,69-4,99% va 0,19-0,66%.
s ' T _ B
. LR B ' -
siisses 44 $ 0% 3333388

JLi11l - L1

T 32 3 & 5 o8 o o G 5 7 8 9 10 © G 4 5 LA PSS N SR - Y < S v B -

Hinh 9. Bang méng g dung quy trinh ban dinh lrgng mot s6 miu Saim Ngoc Linh trén thi truong
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Bang 6. Két qua dinh lwong mét s6 mAu SAm Ngoc Linh trén thi treong

Ham lugng Saponin trong SVN

Miu thir (%, KI/KI)
G-Rg; M-R2 G-Rb;

1 4,31 8,85 0,32

2 1,69 5,03 0,40

3 2,14 2,95 0,24

4 4,99 8,28 0,40

5 4,63 9,58 0,49

6 4,90 8,38 0,56

7 3,84 7,56 0,61

8 3,87 9,92 0,65

9 4,93 5,89 0,29

10 2,10 2,14 0,21

11 4,10 9,54 0,59

12 4,66 6,13 0,38

13 3,65 9,45 0,19

14 3,19 8,87 0,66

15 3,53 7,62 0,50

Trung binh 3,77 7,35 0,43

SD 1,08 2,43 0,162
4. KET LUAN nhanh chéng, ré tién, gitp tranh dugc cdc mau

Phuong phap ban dinh luwgng cac Saponin gia mao, kém chét lugng, dugc liéu réc, bao vé

bang séc ky 16p mong gitp dénh gia nhanh ham va tang cuong uy tin cia Sam Ngoc Linh trén
luwong cac Saponin trong cac mau SNL trén thi thi truong trong nudc va thé gidi.

trurong hién nay. Day 1a phuong phap don gian,
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