TAP CHi CONG THUGNG

XAY DUNG QUY TRINH PINH LUQNG
PONG THOI G-RG1, G-RB: VA M-R2
TRONG CAO KHO SAM VIET NAM

BANG KY THUAT HPLC/DAD

® TRAN THI THU VAN

TOM TAT:

Nghién ciru nhim xay dung quy trinh dinh luong, dong thoi ginsenosid-Rgi, ginsenosid-Rb:
va majonosid-R2 trong cao kho sam Viét Nam (SVN) bang ky thuat HPLC/DAD. Piéu kién sic
ky: cot Zorbax Eclipse Plus-C18 (150 x 4,6 mm; 5 pum), thé tich tiém mau 20 pl, toc d6 dong
1 ml/phut, nhiét dd cdt 30°C, budce soéng phat hién 196 nm, chuong trinh rira giai gradient gf")m
acetonitril va nude. Quy trinh da duoc tham dinh va dat céc yéu céu cua ICH, bao gf)m tinh
tuong thich hé théng, tinh tuyén tinh, do dac hi¢u, do 1ap lai, dd chinh xac trung gian, do dang,
gidi han phat hién va giéi han dinh lwong. Két qua nghién ctru cho thdy c6 thé img dung quy
trinh nay dé kiém tra chét lwrong cao kho SVN tai co so.

Tir khoa: sam Viét Nam, dinh lugng déng thai, HPLC.

1. Pit van dé

Sam la cay thude quy va dic hiru cua Viét Nam.
Cho dén nay, rat nhiéu cong trinh nghién ciru cua
cac nha khoa hoc Viét Nam va Nhat Ban da cho
thiy Sam Viét Nam (SVN) 1a mét loai sdm quy c6
thé so sanh voi Nhan sam, Sam Hoa Ky va Tam
that vé thanh phan héa hoc va tac dung dugc Iy.
Thanh phan héa hoc cia SVN rét da dang, trong d6
céc hop chat saponin duge xem 14 thanh phan quan
trong, tiéu biéu nhat dua dén cac tac dung dugc 1y
cia SVN nhu tac dung boi bd, gia ting chuyén héa,
tang lyc chdng nhuoc sirc, sinh thich nghi, chéng
khoi u, giam stress,... [1-6]
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Hién nay, cic san pham tir SVN trén thi truong
hét sire da dang nhu cao long, cao kho, vién ngam,
vién nang mém, rugu sam, hf‘)ng sam Viét Nam,...
Trong d6, cao kho SVN c¢6 thé xem 13 thanh phdm
hodc ban thanh phidm dé san xuét cac ché phim
khac. Tuy nhién, Dugc dién Viét Nam 5 vin chua
¢6 chuyén luan vé cao khé SVN néi chung ciing nhur
phuong phap dinh lugng cho cao khé SVN noi riéng.
Do vay, dé tai hudng dén xay dung va tham dinh quy
trinh dinh lwong dong thoi ginsenosid-Rgl (G-Rgy),
ginsenosid-Rb1 (G-Rbi1) va majonosid-R2 (M-R2)
trong cao kho SVN bing sic ky long, hiéu ning cao.
Qua d6, gitp kiém soét chat lugng cta cao khd SVN.
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2. Dbi twong va phwong phap nghién ciru

2.1. Poi twong va dung méi, héa chit

Cao khé SVN dugc chiét xuét theo cic quy trinh
chiét chuyén biét d duogc cong bé [7,8].

Chat doi chiéu M-R2 (ham lugng 98,86%, s6 16
Majo.Ref.012012), G-Rg: (ham lwong 96,43%, s6 16
GRgl.Ref.012011), G-Rb: (ham luong 99,17%, s
16 GRb1.Ref.012011).

Methanol, acetonitril loai diing cho HPLC cua Merck.

2.2. Phuong phap nghién cuu

Trén co s¢ cac nghién clru trude day [5,6,9] va
thuc hién mot sé diéu chinh trong chuong trinh rira
giai gradient nham tach duge dong thoi cac saponin
quan trong (G-Rgi, M-R2, G-Rbi) va rit ngin thoi
gian phan tich bang HPLC.

Chudn bi mau

- MAu thir: Can chinh xac khoang 40 mg cao kho
SVN, cho vao binh dinh murc 10 ml, thém khoang 5
ml methanol 70%, siéu &m 10 phat, dé yén trong 10
phut, thém dung mdi vira da 10 ml, lic déu, loc qua
mang loc 0,45 um.

- Miu chuan: Pha hén hgp cac chuin G-Rg,
M-R2, G-Rb: trong methanol 70% dé duoc dung
dich chuén c6 nong d¢ lan luot 0,3 mg/ml; 0,5 mg/
ml; 0,1 mg/ml.

- MAu trang: Hén hop dung mdi methanol - nuée
(70:30).

Diéu kién sdc ky:

Hé thong sic ky long hiéu ning cao Agilent
Infinity 1260 (M) véi ddu do DAD; cot Zorbax
Eclipse Plus-C18 (150 x 4,6 mm; 5 pum); thé tich
tiém mau: 20 ul; tbe do dong: 1 ml/phut; nhiét do
cot: 300C; budce song phat hién: 196 nm.

Pha dong: Acectonitril - nuéc (Chuong trinh
Gradient)

Trong do:

S;: Dién tich dinh cua mau thir (mAUxs).

S_: Dign tich dinh cua mau chuin (mAUxs).

C: Néng do chat chuan (mg/ml).

a: D tinh khiét chat chuan.

m: Khéi lrgng mau thir (mg).

h: Bo 4m cua cao.

Tién hanh thdm dinh quy trinh dinh lugng theo
huéng dan cua ICH véi cac chi tiéu: Tinh thich hop
cua hé théng, do6 dac hiéu, tinh tuyén tinh, do chinh
xac, dd ding, gioi han phat hién va giéi han dinh
lugng [10].

3. Két qua nghién ctru

3.1. Tinh thich hop ciia hé thong
Tién hanh sic ky mau chuan 6 lan lién tiép. Két
qua duoc thé hién trong Bang 1 va Hinh 1, cho thﬁy
gia tri RSD cua céc thong s sic ky (thoi gian luu,
dién tich dinh, sé dia 1y thuyét) déu < 2,0%, hé sb
bat déi (As) nim trong khoang 0,8-1,5, nén quy trinh
dinh lugng dat tinh thich hop cua hé théng.
Hinh 1. Sdc ky dé m&u chudn véi 6 Ian tiém
lién tiép

Bang 1. Két qua xac dinh tinh thich hgp cua
hé théng phudng phéap dinh lugng

Théi gian phuat)  Acetonitril (%) | Nwéc (%) Saponin | tR (phut) S (mAUxs) = As N
0-15 19,5 — 30 80,5 — 70 — TB 10,288 | 3540,08 | 0,898 | 27909
15 =135 30 — 40 70 — 60 RSD (%) 0,38 1,12 1,85 | 1,91
35— 40 40 — 95 60 — 5 i TB 11,313 | 128,40 | 0,895 | 20481
40 - 55 95 5 RSD (%) @ 0,33 0,87 184 | 1,79
55— 56 95 > 195 5805 .Rb, TB 22,556 | 978,44 | 1,072 | 83715
RSD (%) 0,18 1,73 1,36 1,99
56 - 66 19,5 80,5
Ham luong G-Rgi, M-R2, G-Rb: duoc tinh theo ;% B? dgcihtgt’t/cl_zxgn lg?c x I
. , ién hanh sac ky mau thir, mau chuan va mau thir
GOMEHinG: thém chuan. Két qua cho thay, sic ky d mu tring
S, x C.x a x 1000 khéng xuét hién pic & khoang thoi gian luu tuong
Ham lwong (%) = (1) rng voi thoi gian luu cha chét chuén, sac ky d6 mau

S.x Mx (1-h)

thir cho cac pic co6 thoi gian luu trong tu voi cac pic
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ctia chit chuén trong sic ky d6 mau chuan, chiéu cao
va dién tich pic cua céc chit can dinh lugng trong
mau thir thém chuén cao hon trong mau thir, pic ciia
hoat chat can phan tich trong sic ky do miu chuin
va mau thtr déu tinh khiét (Hinh 2, 3 va Bang 2). Nhu
vay, quy trinh co6 tinh chon loc.

Hinh 2: Sdc ky dé HPLC thé hién dé déc hiéu

G-Rb1

Lo _.I;-
i

888
o

BEEH

o

A. Mdu trd'ng; B. Mau chudn; C. Mdu thir: D. Mau thir
thém chuan
Hinh 3. Biéu dé minh hoa db tinh khiét pic
G-Rg, va G-Rb, trong mau chuén (a), (c) va
mé&u thii (b), (d)

Calcutated Calculated

(a) (b)
Calculated V H | VCllcflIoudi VVVVV Q V '
(c) (d)

BAng 2. Théng sé sdc ky clia mau chudn,
mdu thit vé m@u thit thém chudn

. x Thoi gian Dién tich pic
Saponin Mau )
lwu (phat) (mAUxs)
Chuan 10,243 3575,9
Thir 10,228 33441
G-Rg1
Thi thém
N 10,244 7032,7
chuan
Chuén 11,256 126,8
Th 11,2 111
VR e t:‘ = i
LIEM 41,268 250,8
chuan
Chuén 22472 9922
Thu 22,465 1171,6
G-Rb; v
Thir thém
N 22,503 21924
chuan
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3.3. Tinh tuyén tinh - khodng xdc dinh

Két qua sau khi tién hanh sac ky cic dung dich
hén hop chudn (G-Rgi, M-R2 va G-Rbi) véi cac
nong d9 khac nhau dugc trinh bay trong Bang 3.
Kiém tra tinh thich hop cia cic phuong trinh hoi
quy bang tric nghi¢m F déu cho gia tri F > F0,05,
chimg t6 ¢6 sy twong quan tuyén tinh giita nong do
cac chat chuan va dién tich pic thu dugc trén sic ky
d6 (R? =1). Tric nghiém T cho théy, cic hé s a co
¥ nghia, cac hé sb b déu khong c¢6 ¥ nghia thong ké.

Bang 3. Dién tich dinh tuong ing véi cac

ndng dd dung dich chudn khéac nhau.

G-Rg M-R: G-Rb:

Nong | Dién | Nong | Dién | Néng | Dién

do tich dao tich do tich
(mg/ dinh (mg/ dinh (mg/ dinh

ml) ml) ml)
0,030 | 352,0 | 0,050 | 13,3 0,010 97,6
0,075 | 880,1 | 0,125 | 314 0,025 | 2437
0,150 | 1748,9 | 0,250 | 62,1 0,050 | 486,9
0,300 | 3507,0 | 0,500 | 126,6 @ 0,100 | 976,6
0,600 | 7022,8 | 1,000 | 2556 | 0,200 | 1958,4
1,200 | 13894,3 | 2,000 | 513,7 | 0,400 | 3969,1

Hinh 4. Budng biéu dién méi tuong quan
tuyén tinh giita néng dé va dién tich pic cua
G-Rg,, M-R2, G-Rb,
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. 1 2
Nong d¢ M-R2 (mg/ml)
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= 3 N [
= 4500 Ham lwgng M-R2 trong 1 mg cao (%)
- 4000 1 11,56 11,55
b Trun
£ 3500 2 11,61 11,77 ung
. 2500 11,57%
& 4 11,57 11,52
= 2000 RSD:
= 1000 6 m2r | 158 | ANovA1
> 500 Trung Sutd p=
= 0 h 11,51 11,64 |Yéutd:p
' binh 0709
° 0.2 04 | RsD(%) 1,18 0,89
Nong d0 G-Rb, (mg/ml) Ham lwgng G-Rbs trong 1 mg cao (%)
Bang 4. Phuong trinh hoi quy va hé sé tuong 1 AL 3,15 Trung
quan gilia nong dé va dién tich dinh 2 3,10 3,20 binh:
Phwong Khoang 3 3,13 3,12 3,12%
Saponin | trinh hoi R? xac dinh 4 3,13 3,07 RSD:
quy (mg/ml) 5 3,13 31 1,03%
G-Rg1 ¥ = 11583x 1 0,03-1,20 6 3,09 3,10 ANO’VA 1
M-R2 | y=257,1x 1 0,05-2,00 Trung binh | 3,12 313 |yeutops=
G-Rb1 | §=9923x 1 0,01-0,40 RSD (%) 0,60 1,39 0,68

3.4. D¢ lap lai va dg chinh xdc trung gian

Thuc hién quy trinh dinh luong véi 2 kiém nghiém
vién khac nhau va ¢ 2 ngay lam viéc khac nhau, mdi
ngudi chuan bi 6 miu thir riéng biét. Két qua xac dinh
dd lap lai va do chinh xac trung gian ctiia phuong phap
dinh lugng dugce trinh bay & Bang 5.

Bang 5. K&t qud xac dinh db 1ap lai va dd

chinh xac trung gian ctia phuong phéap dinh

luong
Ham lwong G-Rg: trong 1 mg cao (%)
Ngudi 1, | Nguoi2, | Kétqua
STT : \ £ N
ngay 1 ngay 2 thong ké
1 7,47 7,56
2 7,41 7,53 Trung
3 7,48 7,51 binh:
0,
4 7,50 7.41 7AT%
RSD:
5 7,45 7,50 0.66%
6 7,40 7,47 ANOVA 1
éuth: p=
Trung J=
BIfil 7,45 7,50 0,12
RSD (%) 0,53 0,70

Gid tri RSD (%) két qua dinh lugng ham lugng
cac hoat chét co trong cac mau < 2,0%. Bén canh do,
két qua phan tich ANOVA cho thdy, ham lugng cua
céc cht phén tich thu duge tir 2 kiém nghiém vién
khac nhau khong c6 v nghia thong ké (p>0,05). Vy,
quy trinh dinh lugng dat yéu clu vé do lap lai va do
chinh xac trung gian.

3.5. Dy diung

Tién hanh sac ky 9 mau thir thém chudn ¢ 3 mirc
néng do 80%, 100% va 120% so voi muc néng do
dinh luong cua G-Rgi, M-R2 va G-Rb: trong cao
SVN. Mdi mirc nong d6 chudn bi 3 mau. M&i mau
tién hanh sac ky 1 lan. Két qua xac dinh do dung
cua phuong phap dinh lwgng dugc trinh bay trong
Bang 6.

Ty [¢ thu hoi trong khoang 97,34-102,83%,
RSD < 2%. Viy, quy trinh dinh lugng dat yéu cau
vé do ding.

3.6. Gioi han dinh lugng - gioi han phat hién

Gidi han dinh lugng va gidi han phat hién
ctua G-Rgi, M-R2 va G-Rb: dugc trinh bay trong
Bang 7.

Két ludn: Quy trinh dinh lrong dat cac yéu ciu vé
tinh tuong thich hé thng, tinh dic hiéu, tinh tuyén
tinh, do lap lai va do dung. Do d6, co thé 4p dung
quy trinh nay dé dinh luong ddng thoi G-Rgi, M-R2
va G-Rbi trong cao SVN.
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Bang 6. K&t qua xac dinh dé ding clia phuong phéap dinh lugng

] Ty 16 £ Ty 1é 4 Ty 1é £ -
Mau | STT | phuc hoi tllfg:]ql;;‘g phuc hoi tllf(%:]ql;fé phuc hoi tllfgthl:;‘e
G-Rg, (%) g M-R2 (%) g G-Rb, (%) g
1 100,02 TB = 97,34 TB = 98,52 TB =
80% | 2 101,97 101,53% 102.36 100,84% 100,09 100,44%
1 101,18 IB= 99,70 TB = 100,00 —
100,34% =99,53%
100% | 2 98,73 b 100,22 100,75% 98,72 R
3 ont0 | P T T 05 | RSD=139% | g9 RED=0.70%
120% | 1 101,96 TB= 101,67 TB = 100,26 TB =
2 | 101,62 i T 102,04% 100,54 100,37%
3 o170 | PO T 98 | RSD=040% [ 1030 | RSD=0.15%
Ty 1¢ thu hoi TB: 101,21% | Ty ¢ thu hoi TB: 101,21% | Ty 1é thu hoi TB: 100,11%
RSD: 1,62% RSD: 1,77% RSD: 1,20%

Béng 7. Gidi han dinh lugng - gidi han phat hién clia phuong phap

Saponin Gi&i han phat hién (mg/ml) Gi&i han dinh lweng (mg/ml)
G-Rgs 0,0006 0,0018
M-R2 0,013 0,04
G-Rb- 0,0002 0,0008

3.7. Ung dung quy trinh phén tich trén cic miu
cao kho SVN

Ap dung quy trinh dinh lugng da xay dung va
tham dinh dé dinh Irong mot s6 mau cao SVN duge
chiét xuét theo cac quy trinh chiét chuyén biét: Cao
A dugc chiét theo phurong phéap ngam kiét [8] va cao
B dugc chiét theo phuwong phap héi luu c6 khudy [7].
Két qua ham luong phén trim G-Rgi, M-R2, G-Rb:
trong cao SVN duogc tom tit trong Bang 8.

Hinh 5. Séc ky dé HPLC cao Sam Viét Nam
A.Cao SVN;  B. M&u chuén

>

4. Thio ludn

Cho dén nay, cac cong trinh nghién ctru da
chimg minh trong than ré va ré ci SVN c¢o 52 hop
chat saponin. Hau hét cac saponin chinh trong SVN
thudéc nhom dammaran véi 3 cau trac chinh: Cac
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saponin dan chét ctia 20(S)-protopanaxadiol (G-Rbs,
G-Rbs, G-Rd,...), cic saponin dan chit caa 20(S)-
protopanaxatriol (G-Re, G-Rgi,...) va cac saponin
¢6 cAu trac ocotillol (M-R1, M-R2,...)[1-3]. Do vay,
nghién ciru nay hudng dén muyc tiéu c6 thé dinh lugng
dong thoi cac saponin quan trong c6 ham lugng cao
nhét trong cao SVN véi nhidu tac dung duoc ly da
dugce ghi nhén, dai dién cho 3 nhom céu trac trén
la G-Rbi, G-Rgi, M-R2. Quy trinh dinh luong bing
HPLC v&i dau do DAD véi tinh kha thi cao, phit hop
v6i diéu kién trang thiét bi hién c6 cta cac co so san
xudt va cac phong thi nghiém tai Viét Nam. Do cdu
triic ctia M-R2 khong c6 cac ndi doi lién hop nén kha
ning hap thu UV kém. Do véy, cuong d hép thu tai
budc song 196 nm khong twong quan véi ham lugng
vOn ¢ cta hop chat nay trong cao chiét. Tuy nhién,
viéc Iya chon bude séng 196 nm gitip phét hi¢n dong
thoi cac saponin trong cao SVN ma khéng can phai
sir dung cting lac nhiéu dau do khac nhau. Ngoai ra,
khi xét vé thoi gian phan tich, quy trinh dinh lugng
cac saponin trong SVN do Buii Thé Vinh va cong su
xay dung can thoi gian phan tich 1a 100 phit [9]; con
¢ nghién clru nay, quy trinh phén tich da dugc rat
ngin chi con 66 phut.
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Bang 8. Ham ludng G-Rg1, M-R2, G-Rb1 trong cdc mau cao Sam Viét Nam

B Ham lwong (%) cla cac saponin
Mau Lo
G-Rg1 M-R2 G-Rb1
1 7,45 11,47 3,12
2 7,50 11,29 2,09
Cao A
3 7,73 10,82 2,11
TB 7,61+0,21 11,1810,49 2,43+0,6
1 6,67 10,96 2,01
2 6,86 11,10 2,10
CaoB
3 6,88 10,96 2,05
TB 6,810,12 11,01+0,08 2,05+0,05
5. Két luan G-Rbs lan lugt khoang 10,3 phut, 11,3 phat va 22,5

Quy trinh dinh lugng déng thoi 3 saponin chinh ~ phit va tong thoi gian phan tich dwoc rit ngan con
trong cao khd SVN la G-Rbi, G-Rgi va M-R2 ciing 66 phut. Quy trinh dat tinh twong thich h¢ thong, tinh
12 3 saponin dai dién cho 3 nhém protopanaxadiol,  déc hi€u, tinh tuyén tinh, do chinh xac va d¢ ding,
protopanaxatriol va ocotillol, bing HPLC ¢ budc  c6 thé ap dung dé dinh lugng cac mau cao SVN va
séng 196 nm vai thoi gian uu cia G-Rgi, M-R2 va  hd trg cong tac kiém tra chit lugng cao kho SVNm
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Thong tin tdac gia:
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DEVELOPMENT OF A HPLC/DAD METHOD FOR
SIMULTANEOUS QUANTIFICATION OF G-RG1, G-RB:
AND M-R2 IN VIETNAMESE GINSENG DRIED EXTRACTS

@ TRAN THI THU VAN
Lac Hong University

ABSTRACT:

This study aimed to develop a method for simultaneous determination of ginsenoside-Rg:,
ginsenoside-Rbi, and majonoside-R2 in VG dried extracts by the high performance liquid
chromatography (HPLC) with a diode array detector (DAD). The HPLC conditions: Zorbax
Eclipse Plus-C18 column (150 x 4.6 mm; 5 um), a sample injection volume of 20 ul, a flow rate of
1 ml/min, a column temperature of 30 oC, a wavelength detection of 196 nm, gradient elution of
acetonitrile and water. The procedure has been validated and achieved for system compatibility,
linearity, specificity, repeatability, intermediate precision, accuracy, limit of detection, and limit
of quantitation, according to ICH guidelines. Further, this method can be applied to the quality
inspection of VG dried extracts.

Keyword: Vietnamese ginseng, simultaneously quantify, HPLC
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