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DEVELOPING A METHOD FOR QUANTIFYING SILYBIN IN BG-PT HERBAL
EXTRACTS USING HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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ARTICLE INFO ABSTRACT
Received: 10/3/2025 The BG-PT dry herbal extract is prepared from the seed of Silybum marianum and
six other medicinal materials, including Adenosma caeruleum, Lactuca indica,
Revised: 12/6/2025  Cpyysanthemum  indicum, Cynara scolymus, Glycyrrhiza sp., and Lonicera
Published: 12/6/2025 Jjaponica. The active ingredient silybin is a mixture of silybin A and silybin B, the
main component with high biological activity in the seed of S. marianum. Sillybin
was selected as the marker to perform the quantitative method by High
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Performance Liquid Chromatography in the BG-PT dry extract. The technique was
performed on an Agilent C18 column (250 x 4.6 mm; 5 um), with the mobile phase
being a mixture of solvent A (MeOH: water: phosphoric acid = 80:20:0.5,
wt/wt/wt) and solvent B (MeOH: water: phosphoric acid = 20:80:0.5, wt/wt/wt)
running in gradient elution mode. The injection volume was 10 pl, and the flow
rate was 1 ml/min. The substance was detected at 288 nm. The developed method
was validated according to the International Council for Harmonisation and
Association of Official Analytical Collaboration International guidelines. The
results showed that the process had good system compatibility, specificity, and
repeatability, a very close linear correlation (R? = 0.9997), high recovery (98,2%)
and was suitable for quantifying silybin in dry extract. We applied the developed
method to determine the silybin content in three lots of tested BG-PT dry extract.
This quantitative method can evaluate the silybin content in dosage forms
containing BG-PT dry extract.

XAY DUNG PHUONG PHAP PINH LUQNG SILYBIN TRONG CAO KHO DUQC
LIEU BG-PT BANG HE THONG SAC KY LONG HIEU NANG CAO
Pham Quéc Tuén', Nguyén Thi Minh Di¢p', Ha Thj TAm Tién?, Pham Thanh Loan*"

Trung tam Nghién ciru va Chuyén giao cong nghé Duoc - Truong Cao dding Y Duwoe Phii Tho
’Vién Nghién ciru Ung dung va Phat trién - Truong Dai hoc Hing Viuong
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Séc ky 16ng hiéu ning cao
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Cao khé duoc liu BG-PT duoc bao ché tir qua Cuc gai va sau dugc liéu khac bao
g?)m Nhéan trin, Bd cong anh, Cuc hoa vang, Actiso, Cam thao, Kim ngén hoa.
Hoat chit silybin 1a mot hdn hop cua silybin A va silybin B, 1a thanh phan chinh
¢6 hoat tinh sinh hoc cao trong quéa Cuc gai. Dé thyc hién phuong phép dinh luong
bang sic ky 1ong hiéu ning cao trong cao khé BG-PT, silybin duoc lwa chon lam
chit marker. Phuong phép thyc hién trén cot Agilent C18 (250 x 4,6 mm; 5 pm)
v6i pha dong 14 hon hop dung mdi A (MeOH: nudc: acid phosphoric = 80:20:0,5,
tt/tt/tt) va dung moi B (MeOH: nudc: acid phosphoric = 20:80:0,5, tt/tt/tt) chay
theo ché do rira giai gradient. Thé tich tiém 10 pl va tbc d6 dong 1 ml/min. Chat
phat hién ¢ budc song 288 nm. Phuong phap xay dung duoc thdm dinh theo
huéng dan cia Hoi ddng qudc té vé hai hoa cac yéu cau k¥ thuat cho duoc phim
dung cho nguoi va Hiép hoi hop tac phan tich quoc té. Két qua cho thay phuong
phap co tinh twong thich hé théng, do ddc hiéu va do lap lai tot, twong quan tuyén
tinh rat chat (R>= 0,9997), d6 thu hdi cao (98,2%) thich hop dé dinh lugng silybin
trong cao khd. Phuong phap da xay dung duoc tng dung trong xac dinh ham
lugng silybin trong ba 16 cao khé BG-PT thir nghiém. C6 thé sir dung phuong
phép dinh luong nay dé xac dinh ham luong silybin trong cac dang bao ché chira
cao kho BG-PT.
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1. Gi6i thiéu

Bai thuéc nhom thude thanh nhiét, giai doc, tiéu ban, loi thuy (bai sé 38) gdm 06 dugc lidu:
Nhan tran, Bd cong anh, Clc hoa, Actiso, Cam thdo, Kim ngin hoa dugc B6 Y té cong nhén theo
Thong tu sé 13/VBHN-BYT ngay 15/10/2021 va dugc sir dung nhiéu trong cac bénh vién, nha
thudc dé dung diéu tri bénh vé& gan, mat [1]. Duoc liéu hat ciy Clc gai (Silybum marianum) c6 tic
dung tri viém gan, viém tii mat, bénh dau gan, vang da [2]. Thanh phﬁn hoda hoc chinh cua hat Cutc
gai 1a flavonoid, trong d6 silymarin 1 hon hop cac flavonolignan nhu silycristin, silydianin, silybin
(A, B), isosilybin (A, B), dehydrosilybin chiém tir 1,5 - 3,0% tinh theo duoc liéu da siy khé [2], [3].
Silybin gom silybin A va mot dong phan trans khong ddi quang 1a silybin B, 1a thanh phéan chinh ¢
hoat tinh sinh hoc cua silymarin, chiém 60 - 70% [4]. Cac nghién ctru vé tac dung sinh hoc chi ra
rang silymarin, silybin c6 tac dung bao vé gan [5], chéng oxy héa manh [6]; chong viém, chong
ung thu, trc ché cac yéu td dong mau [7]. Do vay duoc liéu hat Cuc gai duoc lya chon b6 sung cho
bai thudc trén nham nang cao hiéu qua tac dung giai doc gan cua san pham BG-PT.

pé phat trién cac bai thudc y hoc ¢6 truyén va hién dai hoa dang bao ché, nhom nghién ctiru da
bao ché dang cao khé BG-PT tir 07 duoc lidu: hat Cuc gai (S. marianum), Nhan trin (Adenosma
caeruleum), B cong anh (Lactuca indica), Actiso (Cynara scolymus), Kim ngan hoa (Lonicera
Jjaponica), Cac hoa (Chrysanthemum indicum), Cam thao (Glycyrrhiza sp.), tao san pham vién
nang cung. Dé 1am cin ctr danh gia chat luong san pham thudc hodc thyc phim bao vé stic khoe
¢ chtra Clic gai hodc silymarin, nhiéu nghién ctru di lwa chon hoat chét sylibin lam chat dénh
dau trong dinh luong bang phuong phép sic ky 1ong hiéu ning cao (HPLC) [8], [9]. Nghién ciru
nay nham xay dung phwong phap dinh luong silybin trong cao khé BG-PT bang phuong phap
HPLC, lam co s& danh gia chét lugng san phim bao ché.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit li¢u, thiét bi nghién ciru

* Vat liéu nghién ciru:

Cao kho dugc liéu BG-PT (03 lot: CKO1, CK02, CK03) duoc bao ché bang cong nghé phun
sy tir cao 1ong ctia 07 dugc lidu: hat Clic gai 2000 mg, Nhan tran 1000 mg, B6 cong anh 670 mg,
Actiso 670 mg, Kim ngan hoa 340 mg, Ctc hoa 340 mg, Cam thao 125 mg; cac duoc liéu dat tiéu
chuén Dugc dién Viét Nam V (DBVN V) [2]; va cac ta dugc: aerosil, maltodextrin dat ti€u chuén
USP 42-NF 37. Cao khdé BG-PT dugc dong trong vién nang cung trong lugng 500 mg co tac
dung hd tro bao vé gan, chira 450 mg cao khd/vién. Quy trinh bao ché nhu sau:

- Budc 1: Chiét xuét dugc lidu

+ Chiét xuét hat Ctc gai: Bot Cuc gai (< 1 mm) duoc loai dau béo bang dung méi n-hexane ty
1¢ 1:10 trong 24 gid, loc 14y ba cuc gai. Chiét 1an 1: ty 1¢ ethanol 65%/Clic gai = 10/1, chiét hoi luu
trong 3 gio & 70°C - 75°C; thu dich chiét 1an 1. Chiét 1an 2: ty 1€ ethanol 65%/Cuc gai = 7/1, chiét
héi luu trong 3 gior & 70°C - 75°C; thu dich chiét 1an 2. Gop dich chiét 1an 1 va 1an 2.

+ Chiét tinh dau Nhan trdn bang phuong phap cét kéo hoi nudc: gia nhiét khoang 70-75°C
(trong 1,0 gio); tiép theo ting nhiét d¢ 1én 80-85°C (trong 2,5 gio) dé thu hoi tinh dau; cudi cling
tang nhi¢t do 1én 90-95°C (trong 0,5 gio) dé thu hdi hét tinh dau con lai; loai b nuée dé thu tinh
dau; ba Nhan tran sau d6 phdi tron véi cac duge liéu khac (B cong anh, Actiso, Kim ngan hoa,
Cuc hoa, Cam thao) cho vao ndi chiét. Chiét 1an 1: ti 1& duoc liéu/nude = 1/10; cap hoi néng vao
thung soi lién tuc trong 3 gid (100°C). Rut dich chiét vao bdn chira. Chiét 14n 2: twong tu nhu lan
1. Gop dich chiét hat Cuc gai va dich chiét cac dugc lidu khac, loc qua may loc ly tam, rat dich
chiét vao bon chira.

- Bude 2: Cb dic dich chiét br:ing hé théng cd ap suét giam, dén khi ty trong dat 1,07-1,09. Loc
dich qua luéi loc tinh thu duoc cao 16ng. B sung tinh diu Nhén trin; ta duoc maltodextrin (MD) va
aerosil (AE) theo ty 16 MD/AE=40/60, ham lugng bo sung so véi chit ran trong cao 1a 40%.
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- Budc 3: Phun sy tao cao kho: Bom cao 10ng sang hé théng phun sdy AH-LPG-50, toc do
bom dich: 6-8Hz; toc d6 phun dich: 40 Hz; nhiét d khi théi ddu vao: 160°C + 2°C; nhiét do khi
thdi ra: 80°C-90°C; ap luc sting phun: 0,5 Mpa. Cao kho tao ra dang bt toi min, mau nau dam.

* Thiét bi, héa chdt sir dung:

Hé thdng séic ky long hiéu ning cao HPLC Ultimate 3000 - Dionex (Thermo Scientific, Hoa
Ky) v6i dau do DAD, cot sic ky Agilent C18 (250 x 4,6 mm; 5 um); can phan tich AUW220D
(Shimadzu, Nhat Ban); bé chiét siéu am D-78224 (Ptic) va cac binh dinh mtc, pipet, micropipet.

Céc dung méi, hoa chét: methanol (MeOH) cua hang Merck KGaA (bic), dung cho HPLC;
acid phosphoric (hang Xilong, Trung Qudc); nude cat hai lan. Chat chuan: silybin (hdn hop
silybin A va B) ¢6 d¢ tinh khiét 98,0% (hdng ChemFaces, Trung Qudc).

2.2. Théi gian va dia diém nghién ciru

- Thoi gian nghién ctru: Tur thang 10/2023 dén thang 5/2024. i
- bia diém nghién ctru: Trung tdm Nghién ctru va Chuyén giao cong ngh¢ Dugc; Cong ty co
phan duogc liéu Viét Nam; Trung tdm ki€ém nghiém thudc, my pham, thuc pham Vinh Phuc.

2.3. Phwong phdp nghién ciru
2.3.1. Phuong phap phan tich

Tham khao cac tai liu [2], [8], [9] va dua vao trang thiét bj hién co6 cua phong thi nghiém,
chung t6i lya chon cac didu kién sic ky dé khao sat nhu sau: Cot sic ky Agilent C18 (250 x 4,6
mm; 5 um). Pha dong: Dung méi A: MeOH: nudc: acid phosphoric = 80:20:0,5 (tt/tt/tt); dung
modi B: MeOH: nudc: acid phosphoric = 20:80:0,5 (tt/tt/tt). Nhiét do 16 cot: nhiét dd phong; thé
tich tiém: 10 pl; budc song phat hién: 288 nm. Khao sét ty 1& dung méi, téc do pha dong.

2.3.2. Chudn bi mau

Silybin la mét flavonolignan c6 tinh phan cuc vura phai nho cac nhém hydroxyl va vong thom.
Methanol ¢6 chi s phan cuc 5,1 hoa tan tt silybin tao diéu kién chiét xudt va phan tich hiéu qua.
Acetonitrile (ACN) c6 d6 phan cyc 5,8 hoa tan t6t nhung do rira giai cao, 1am silybin ria giai qua
nhanh, giam d6 phan giai. Ethanol (EtOH) c6 d phén cuc 4,3 hoa tan kém hon MeOH, d nhot
cao, khong toi wu cho HPLC. Pong thoi, silybin dugc phat hién ¢ budc song 288 nm bang
detector UV trong HPLC. MeOH c6 ngudng hap thu UV thap (205 nm), khéng gy nhidu tin hiéu
& ving nay, dam bao do nhay va do chinh xac. ACN c6 ngudng hip thu UV 190 nm, twong thich
t6t nhung chi phi cao hon. Acetone c6 ngudng hap thu UV 330 nm, che khuét tin hiéu 288 nm,
khong phu hop. EtOH c6 ngudng hp thu UV 210 nm, kha thi nhung d6 tinh khiét thap hon
MeOH, d& gy nhiéu nén [8]-[11]. Do d6, dung méi MeOH dugc lya chon trong phan tich silybin
bang HPLC.

Dung dich chudn goc: Can chinh xac khoang 10 mg chuan silybin, hoa tan trong MeOH trong
binh dinh muc 100 ml, bd sung MeOH dén thé tich vira du va lic k§ dugc dung dich gbc c6 nong
d6 chinh xac 1000 pg/ml. Tir dung dich nay pha lodng thanh diy dung dich chun c6 ndng do lan
luot 14 5, 10, 50, 100, 200 va 500 pg/ml. Loc dung dich qua mang loc kich thudc 16 loc 0,45 um
true khi tiém mau vao hé thong sic ky.

Dung dich thir: Mau thir 1a bot cao khé BG-PT duoc bao ché theo phuong phép trinh bay tai
muyc 2.1. Mau thir dwoc chuin bi twong ty nhu miu chuén voi luong bot tuong tng véi 10 mg
chuén silybin.

Mau trdng: Methanol.

2.3.3. Tham dinh phwong phdp

Quy trinh thdm dinh phuong phéap dinh lwong dugc tién hanh theo hudng din cua ICH
(International Council for Harmonisation), AOAC (Association of Official Analytical
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Collaboration International) [12], [13] gom cac yeu tb sau:

- bg thich hop cua hé thong: Tiém mau chuin c6 nong d6 100 pg/ml lip lai 6 lan qua hé
thong sic ky theo chuong trinh da chon. Ghi lai cac sic ky do va xac dinh gia tri thoi gian luu
(tr), di€n tich pic trung binh (Syic). Gia tri RSD cua thoi gian luu va dién tich pic phai <2,0%.

- Bg déc hiéu: Tiém mau chuan, mau thir va miu tring vao hé thong sic ky theo chuong trinh
da lya chon. Yéu cdu pic cla silybin dugc nhén dién 1o trén sic ky dd ciia mau chuan mau thtr va
khong xuét hién pic la tai thoi diém trung véi tr cta silybin trén sic ky do ciia mau trang.

- Do lap: Sac ky 6 lan dbi vai dung dich thir. Gia tri RSD < 2% thi quy trinh c6 d¢ lap tot.

- Twong quan tuyén tinh: Tir dung dich chuan 1000 pg/ml tién hanh pha 5 miu c6 nong do 5,
10, 50, 100, 200 va 500 pg/ml r0i tién hanh phan tich HPLC. Khao sat su trong quan cua Spic VOl
ndng do silybin theo ham Y = aX + b bang phuong phap binh phuong t6i thiéu. Néu hé s tuong
quan R?> 0,999 thi quy trinh dinh lugng c6 d§ tuyén tinh tot.

- Do chinh x4c: Tién hanh dinh lugng 6 mau thtr doc 1ap. Xac dinh ham luong silybin c6 trong
c4c mau thir theo phuong trinh hdi quy tuyén tinh. D chinh xac duoc xac dinh bang gia tri RSD
(%) két qua dinh lwong ham lugng hoat chat c6 trong cao khé BG-PT. Yéu ciu RSD < 2,0%.

- D6 dung: Nghién ctru sir dung dung dich thtr 1am dung dich khéng thém chuan. Dung dich
thém chuan dugc tao ra bang viéc 1y dung dich thir va thém mot lugng silybin chudn & cac nong
d6 160, 200 va 240 pg/ml vao mau thir. Mdi mirc thém chuén lip lai 3 1an. Tién hanh sic ky 9
dung dich thir thém chuan. Yéu cau hiéu suat thu hdi ndm trong khoang 98,0 - 102,0%.

- Gidi han phat hién (LOD) va giéi han dinh lugng (LOQ): Dung dich thtr dugc pha loang
thanh cdc mau LOD,, LOD,, LODs,... Lan luot tiém 10 pl ting mau vao hé thong HPLC. Xéc
dinh ty 1¢ S/N (Signal to Noise ratio), S la chiéu cao tin hiéu ciia chat silybin, N 1a nhidu dudng
nén. LOD duoc chép nhan tai néng d6 c6 S/N=3. LOQ duoc chép nhan tai néng do co S/N=10.

2.3.4. Xur Iy 56 liéu

- Mbi miu nghién ctru duge lam ldp lai 3 lan. Két qua dugc xir 1y thong ké bang phin mém

Microsoft Excel.
x -3

- Ham lugng cua silybin trong cao khé duoc tinh theo cong thic: H = CV+1O .
Trong do:
H: ham lugng cua silybin trong cao kho dugc liéu (mg/g); i
C: nong d6 cua silybin c6 trong dung dich mau thtr (ug/ml) dugc tinh tir duong chuén;
V: thé tich pha méau thu (ml);
m: khoi lugng cao khé dugc li€u (g).

3. Két qua va ban luin
3.1. Lwa chon diéu ki¢n sic ky

Sau khi tién hanh khao sat diéu kién sdc ky nhu Muc 2.3.1, két qua lgya chon dugc chuong
trinh sdc ky tai Bang 1.
Bang 1. Két qua lwa chon chwong trinh sdc ky

Thoi gian (min) Dung méi A (% tt/tt) Dung méi B (% tt/tt)
0-6 85 15
6-20 85— 55 15— 45
20-60 55 45
60-65 55585 45 >15

O diéu kién trén, silybin A, B duoc tach khoi nhau va tach khoi cac chat khac trong cao kho
BG-PT, cac pic can ddi, gon. Tham khao Chuyén luan Cuc gai trong DDVN V [2] cho thiy
silybin A (1) tach trudc silybin B (2); do d6 thoi gian luu (7:) cua silybin A, B trén sic ky do
tuong ung 1a khoang 43,1 min va 46,4 min. Trén mau tring khong co pic tin hiéu silybin A, B
(Hinh 1).
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Hinh 1. Sdc ky d6 HPLC ciia cdc dung dich: chudn (A); thir (B); mau tring (C)
3.2. Tham dinh phwong phdp dinh luong
3.2.1. Tinh thich hop cia hé thong

Tinh thich hop cua hé thdng dugc xac dinh bang cach tiém 13p lai 6 1an, mdi 1an 10 pl dung
dich chuan silybin ndng d6 100 pg/ml vao hé thdng sic ky. Tién hanh chay sic ky ¢ diéu kién da
Iwa chon. S6 liéu trinh bay ¢ Bang 2 chi ra rang d6 léch chuan tuong d6i (RSD) cuia thoi gian luu
(#r) va dién tich pic (Spic) cua silybin A va silybin B < 2%, thong s6 nay phu hop voi yéu cau vé
tinh tuong thich hé théng sic ky cho viéc xac dinh ham luong silybin trong cao khé BG-PT [13].

Bang 2. Két qua khao sat tinh thich hop hé thong

Ao i Silybin A Silybin B

S0 1an phan tich fr (min) Spic (mAU.s) t (min) Spic (mAU.s)

1 42,82 624,3 46,11 637,2

2 43,02 619,9 46,33 629,7

3 42,98 627.3 46,38 642.,9

4 43,13 626,0 46,56 639,1

5 42,97 622,5 46,37 634.8

6 43,15 628,4 46,57 642,

Trung binh (TB) 43,01 624,7 46,39 637,7

RSD (%) 0,28 0,51 0,37 0,78

3.2.2. B¢ dac hiéu

Tién hanh chay sic ky dung dich chuan (100 pg/ml), dung dich thu, mAu tring trong cling mot

diéu kién d lya chon. Trén sic ky d6 cua mau tring khong c6 tap tai thoi gian luu cua silybin A,
B so voi dung dich chudn. Cac pic silybin A, B trén sic ky d6 cua dung dich chuén, dung dich
thir c6 thoi gian Iuu 1an lugt nhu nhau (p > 0,05) (Hinh 2). Pong thoi d6 tinh khiét cua tat ca cac
pic nay > 0,9999 va hé sb chong phd (match) cua silybin A, B lan luot 1a 0,99984 va 0,9959
(Hinh 2). Két qua khao sat cho thiy phuong phap dinh lwong xay dung c6 do dic hiéu cao [13].

A B

60.0 60.0

99959
50.0

i -
- \\ ul

Hinh 2. Hinh anh chong phé va hé sé match cia silybin A (A) va silybin B (B)
3.2.3. Khodng tuyén tinh, giGi han phdt hién, giéi han dinh lwong

Trong khoang ndng do silybin khao sat, c6 su twong quan rat chit giita nong do chat phan tich
va Spic (R?=0,9997). Phuong trinh dang: Y =12,524X +2,4866 (Bang 3, Hinh 3). Mat khac LOD,
LOQ cua silybin dugc xac dinh lan luot & nong d6 1a 0,20 ug/ml va 0,67 ug/ml dua trén ty 1€ tin
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hiéu chit phan tich so v&i nhidu duong nén (S/N) lan luot 1a 3 va 10 [12], [13].

Bang 3. Két qua moi lién hé giita nong dj va Spic ciia silybin

Nong dé (ug/ml) 5 10 50 100 200 500
Spic (MAU.S) 55,5 147,1 666.,4 1252,1 2438.8 6288,6
7000 A
6000 - Y =12,524X +2,4866

R>=0,9997

Dién tich pic (mAu.s
(3]
S
(=]
(=]

0 100 200 300 400 500 600
Nong d6 (ug/ml)
Hinh 3. D6 thi biéu dién méi twong quan giita Syic va nong do ciia silybin

3.2.4. B¢ lap lai va do chinh xac trung gian

D6 Idp lai ciia phuong phép xéac dinh boi dinh luong silybin trong cao khé BG-PT sau lan theo
quy trinh phén tich lya chon. Két qua xac dinh ham lugng trung binh tim thay chat silybin trong cao
kho trong ngay 1a 37,67 mg/g, RSD = 0,66% va khac ngay la 37,58 mg, RSD = 0,83% déu < 2%,
dap tng yéu cau cia AOAC [13] cho thay phuong phap xay dung c6 d6 1ap cao (Bang 4).

Bang 4. Két qua xdc dinh do ldp lai va dé chinh xdc trung gian ciia silybin trong cao khé BG-PT

Phan tich silybin khac ngay,

Phién tich silybin trong ngay khdc ngwdi thue hign

STT Ham lwgng Ty 1€ %/vién nang cing Ham lugng Ty 1€ %/vién nang cirng

(mg/g) chira 450 mg cao kho (%) (mg/g) chira 450 mg cao kho (%)
1 37,7 3,39 37,3 3,36
2 37,5 3,38 37,4 3,37
3 37,6 3,38 38,0 3,42
4 37,9 3,41 37,7 3,39
5 37,3 3,36 37,3 3,36
6 38,0 3,42 37,8 3,40

TB = 37,67 mg/g; RSD = 0,66% (n=6) TB = 37,58 mg/g; RSD = 0,83% (n=6)

TB =37,62 mg/g; RSD = 0,77% (1=12); Ptrong ngay/khic ngay > 0,05

D¢ chinh xdc trung gian (do chinh xdc ngay): Po chinh xac duge thyc hién twong tu nhu do
lap lai nhung & ngay ké tiép va khac nguoi thuc hién. Ham lugng trung binh tim thiy cua silybin
trong cao kho khi phén tich trong ngay, khac ngay la 37,62 mg/g, khong khac nhau c6 y nghia
thdng ké (p > 0,05), RSD = 0,77% < 2%, dap ung dugc yéu cau cia AOAC [13] (Bang 4).

3.2.5. B¢ dung

Do dung cua phuong phap phén tich duoc xac dinh thong qua hiéu suit thu hdi. Thém chuin
vao nén dung dich cao kho dé duoc ndng do silybin dat khoang 80%, 100% va 120% so véi nong
d6 mau nghién ctru. Mdi mirc ndng do tién hanh 3 14n va tinh toan hiéu suat thu hdi (Bang 5).

Két qua trinh bay trong Bang 5 cho thdy, ca 3 ndng d6 thém chuan hiéu suat thu hdi dao dong
tir 98,1 - 98,3% (trung binh 98,2%) nam trong khoang 98,0-102,0% dat theo yéu cdu cia AOAC
[13]. Nhu vay, phuong phap phan tich xay dung c¢6 d6 ding cao.

3.3. Két qua xdc dinh ham lwong silybin trong cdc lot cao khé nghién ciru

Tién hanh dinh lugng silybin trong 03 lot cao kho BG-PT dua trén phuong phap phan tich da
dugc xay dung va tham dinh, xac dinh. Két qua nghién ctru tong hgp trong Bang 6 cho thay cao
kho BG-PT nghién ctru c6 tong ham lugng silybin A va silybin B trong khoang 35,3 - 37,2 mg/g.
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Bang 5. Két qua xdc dinh hiéu sudt thu hoi ciia phirong phép

Ham lwgng sylibin Ham lwgng silybin Hiéu suit thu Trung binh hi¢u RSD
thém vao (ug/ml) tim thiy (ug/ml) hdi (%) suéit thu hdi (%) (%)
156,3 97,7
160 155,8 97,4 98,1 1,02
158,8 99,3
197,3 98,7
200 193,9 97,0 98,3 1,26
198,7 99,4
236,5 98,5
240 235,8 98,3 98,1 0,81
233.9 97,5
Trung binh 98,2 1,00
Bang 6. Két qua dinh lwong silybin trong cdc lot cao khé BG-PT
STT Lot cao kho Ham lwong silybin (mg/g)
1 CKO1 37,2+0,23
2 CKO02 36,7+ 0,17
3 CKO03 35,3+0,18

3.4. Ban lugn

Phuong phap HPLC duoc danh gia 1a phuong phép ti wu dé phan tich silybin trong dugc liéu
va cac ché pham tir Clic gai nhu cao kho, vién nang, vién nén nho d6 nhay cao va kha ning phan
tach hiéu qua. Su két hop ciia chuong trinh gradient pha dong giup tach tot cac hoat chat nhom
silybin va detector PDA da gitp tang do dac hi¢u ctua phuong phép [9], [14]. So v6i cac phuong
phap dinh lugng silybin khac, HPLC cho thiy uu thé vuot trdi. Phuong phap TLC (Thin-Layer
Chromatography) dugc cho 1a thiéu d¢ nhay va cha yéu ding cho dinh tinh silymarin; phuong
phap UV-Vis ciing dugc cho 1a khong dic hiéu, dan dén do chinh xac thip trong phan lap silybin
[11]. Trong khi d6, UPLC va HPLC-MS tuy c6 thoi gian phan tich silybin ngin hon va LOD thap
hon (0,5 ng/ml) [15], [16], nhung chi phi cao chu yéu dung dinh lugng silybin trong huyét tuong
nguoi, it dung cho dinh luong thong thuong. Hién tai HPLC 1a thiét bi pho bién trong cac phong
kiém nghiém, c6 kha nang dinh luong tdt silybin, d& thuc hién va chi phi van hanh tuwong d6i hop
ly, ap dung rong rdi trong kiém nghiém & Viét Nam.

Phuong phap HPLC dugce mét so tac gia dung dinh lugng silybin tir dugc ligu, cao kho, vién
nang: Rodriguez [17] da dinh lugng silybin B trong hat Cuac gai dat 7,4 mg/g, véi LOD = 1,16
mg/ml, LOQ = 3,51 mg/ml. Ngé Thi Thanh Diép [14] da xac dinh ham luong silybin trong hat
Clc gai (dat 1,79 mg/g), ché pham FY (49,17 mg/vién), ché pham ZE (40,82 mg/vién) c6 do
chinh xac v6i RSD < 5%, ty 1¢ thu hoi silybin trong khoang 90 - 110%. Lé Dinh Chi [8] d4 dinh
lwong ham lugng silybin A, B va isosilybin A trong 12 mau thyc pham chirc ning chtra silymarin
chi dat tir 15,8 - 69,1% so v6i ham lugng cong bd trén nhan. Nguyén Thi Thu Hang [9] dd dinh
lugng silymarin, silybin trong 10 mau thye pham chirc ning trén thi truong véi ham lwong hoat
chat dao dong tir 11,1 - 116 mg/vién nang ctng, LOD = 0,24 mg/g, LOQ = 0,80 mg/g, do lap tur
1,28 - 2,41%, do thu hoi tir 96,0-102,1%. Céc két qua nay di khing dinh do tin ciy cua phuong
phap HPLC, dong thoi hd trg kiém soat chat lugng va phét trién san pham chira silybin.

Két qua tham dinh quy trinh dinh lugng silybin bang HPLC trong cao khé BG-PT, cho thay
quy trinh c6 tinh thich hop tét (RSD tr, Spic ciia silybin A, B < 2%); do dic hiéu tbt (cac pic
silybin A, B trén sdc ky dd cua dung dich chuén, dung dich thir c6 tr lan lugt nhu nhau), tuong
quan tuyén tinh chit (R2=0,9997 > 0,999); d6 lap lai cao (RSD trong ngay = 0,66% < 2%, RSD
khac ngay = 0,83% < 2%), d6 chinh xac cao (RSD = 0,77% < 2%), d6 dung cao (ty 1é thu hoi dat
98,2%). Cac két qua nay dap tmg yéu cau cia AOAC [13]. Mit khac LOD = 0,20 pg/ml, LOQ =
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0,67 pg/ml, go1 y giéi han ing dung trong dinh lugng cao kho tir 0,7 - 500 pg/ml, day 1a khoang
nong d6 ma phuong phap cho két qua tuyén tinh, chinh xac va lap lai dugc.

Ap dung quy trinh xay dung trong nghién ctru vao dinh lugng silybin trong cao kho BG-PT
cho thiy, san pham c6 téng ham luong silybin A, B trong khoang 35,3 - 37,2 mg/g. Cao kho BG-
PT 1a san pham méi, duoc bao ché tir 7 loai duoc liéu bang cong nghé phun say. Két qua nghién
clru nay gop phan xdy dung quy trinh dinh lugng silybin cho san phdm 14 cao kh, vién nang,
vién nén c6 chira Cuc gai tai Viét Nam.

4. Két luan

Nghién ctru di xay dung dugc phuong phap dinh luong silybin (hdn hgp silybin A, B) trong
cao kho dugc liéu Cac gai va sau duoc liéu khac (Nhan tran, B6 cong anh, Cuc hoa vang, Actiso,
Cam thao, Kim ngan hoa). Phuong phap duoc thim dinh va dép ung cac yéu cau theo huéng dan
ctia ICH, AOAC vé d¢ déc hiéu, tinh thich hop cua hé thdng, khoang tuyén tinh, d6 dung, do lap
lai, gi¢i han phat hién va gii han dinh luong. Phuong phap da duoc 4p dung dé phén tich ba 16
cao kho nghién ctru, ham luong silybin xac dinh dwoc nam trong khoang 35,3 - 37,2 mg/g.
Phuong phap dinh lugng nay c6 thé trién khai ap dung dé xac dinh ham luong silybin trong cac
san phém cao kho duoc liéu, vién nang, vién nén c6 chira Clc gai tai Viét Nam.

Loi cam on
Cong trinh duoc tai trg kinh phi tir dé tai KHCN tinh Pha Tho, mi s6 04/DT-KHCN.PT/2023.
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