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SUMMARY

DETERMINATION OF SILYMARIN IN DIETARY
SUPPLEMENT BY HPLC

Seeds of milk thistle, Silybum marianum (L.) Gaertn., are used for treatment and
prevention of liver disorders and were identified as a high priority ingredient
requiring a validated analytical method. A method of simultaneous determination
of silymarin content in dietary supplement by reverse phase - high performance
liquid chromatography was developed. The method was adapted to analyze 07
active compounds in forms: materials, tablets, capsules and softgel. The photo
diode array detector was used as a tool for peak identification and purity
confirmation especially that silymarin have several reported peaks. The method
was validated according to the AOAC guidelines (Appendix K: Guidelines for
Dietary Supplements and Botanicals) with respect to specificity, linearity,
detection and quantitation limits, recovery and precision. This method showed
high reliability and can be implemented in practical application.

Keywords: Silymarin, dietary supplement, HPLC.

I. MO BPAU chau Phi, Nam My, Trung va Dong
Silymarin 1a hdn hop ctia mot s6 chat A. Mbi trudng sinh truong caa cay ké
flavonoid polyphenolic dugc phan lap sira 12 & nhiing vang khd réo, nhiéu
tir cay ké sira, Silybum marianum, ho anh nang mat troi. Hién nay, cay ké
Clc (Asteraceae). Ké sira vén moc sita da duoc du nhap vao trong ¢ Viét
hoang da & ving Dia Trung Hai va Nam va dang phat trién tét tai céc
duoc phét trién cha yéu ¢ chau Au, viing cao co dat tt va khi hau mat meé
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https://en.wikipedia.org/wiki/Asteraceae

nhu: Tam Dao, Sapa,... B phan
duoc st dung chinh 1a qua ké sira véi
ham luong Silymarin tur 1,5-3,0%.
Céc thanh phan chinh cua silymarin 1a
silybinin (silybin A va silybin B),
isosilybinin  (isosilybin A va
isosilybin B), silydianin, silychristin.
Trong d6, Silybin 14 thanh phan chinh
va chiém khoang 70-80%.

Tur thoi Hy Lap cb dai va La M4, hat
gidng cua cay ké sira da duoc sir dung
dé bao vé gan. NGO da tro thanh mot
loai thudc chuyén ding dé diéu tri cac
bénh gan mat vao thé ky 16 va vao
nam 1960 & chau Au. Pén nay, di co
nhiéu nghién ctu hién dai danh gia
hiéu qua cua Silymarin dé diéu tri
mét loat cac bénh vé gan, tGi mat va
réi loan duong rudt. Tur do, cac san
pham thuc pham chirc ning (TPCN)
chua thanh phan ké sira ngay cang
phat trién, dac biét 1a & Hoa Ky va
Chau Au. Pé ting hiéu qua st dung,
phan Ién cac san pham nay déu chua
thanh phan ké sira dudi dang cao thao
duoc di duoc tiéu chuan hda vé ham
lugng cac hoat chat Silymarin va
dugc bao ché chu yéu dudi dang vién
nang cang va vién nang mém. Nham
bao vé quyén loi nguoi tiéu ding,
ciing nhu hd tro cic co quan chuc
nang trong viéc kiém soat tot van dé
an toan va chat lugng thuc pham,
nghién ciu nay sé khao sat toi wu va
danh giad phuong phap phan tich ham
lugng Silymarin trong nguyén li¢u
cao thao dugc, san pham TPCN dang
vién nang cang va vién nang mém.
Trong d6, phuong phap sic ky long

63

hiéu nang cao pha dao (RP-HPLC)
két hop detector PDA duoc str dung
V6i uu diém: don gian, dé su dung,
hiéu qua cao, d& trién khai, chuyén
giao cho céc phong thi nghiém khac.
II. POI TUONG VA PHUONG
PHAP NGHIEN CUU

e Déi twong nghién ciu:

- Dang nguyén li¢u cao thao duoc,
vién nang cing, vién nang mém chuaa
ké sira.

- Déi twong phan tich duoc lay ngau
nhién trén thi truong Ha Noi.

e Dung cu, trang thiét bi:

- Hé théng HPLC Alliance (Waters)
véi detector PDA str dung phan mém
Empower.

- Cot Symmetry (150mm x 4,6mm;
50 pm) (Waters) va tién cot tuong
ung

- Cac dung cu phong thi nghiém va
mot s6 thiét bj phu tro.

e Hoa chat, chat chuan: cac hda
chat, chat chuan st dung déu thudc
loai tinh khiét phan tich (p.a).

- Silybinin ~ (A+B), Isosilybinin
(A+B),  Silydianin,  Silychristin,
Taxifolin (Sigma Aldrich).

- Methanol, acid phosphoric, n-
hexan va nudc cit 2 lan dat yéu ciu
HPLC.

I1l. KET QUA VA THAO LUAN

1. Nghién citu xay dwng phuwong
phap phan tich

e Khio sat va lwa chon cac diéu
kign phan tich Silymarin bing
HPLC



Qua tham khao tai liéu [4, 5] két hop
Vi tién hanh thir nghiém, ching toi
da lya chon duogc cac diéu kién phan
tich cac chat Silymarin trén hé thng
HPLC nhu sau:
+ Cot sac ki C18 Symmetry (150mm
X 4,6mm; 5,0um) (Waters) va tién cot
tuong tng
+ Thé tich tiém mau 20ul; nhiét do
budng cot: 40°C; téc do dong: 1,0
ml/phat.
+ Khoang quét pho: 200-400nm,
budc song dinh lugng: 288nm.
+ Pha dong: kénh A: methanol/acid
phosphoric/nuéc cat (20:0,5:80) va
kénh B: methanol/acid
phosphoric/nuéc  cat  (80:0,5:20)
theo chuong trinh gradient nhu
trong bang 1:

Bdng 1: Chuong trinh gradient

pha dong
&hh‘:]'t) gian | anh A (%) | Kenh B (%)
Bit dau 85 15
5.0 85 15
20 55 25
40 55 25
45 85 15
55 85 15

e Nghién ciru quy trinh xir Ii miu:

Silymarin khong cé tinh chét than dau
mic du do tan trong nude cua nd thap.
Silymarin hoa tan dugc trong cac dung
moi phan cuc (EtOH, MeOH,...) va
khong hoa tan trong cac dung moi
khong phan cuc (chloroform, ether
petroleum,...). Do d6 chung toi tién
hanh khao sét cac dung mdi chiét phu
hop véi ting loai mau, s dung két
hop mot s6 ky thuat phu tro nhu: 14c
Vortex, si€u am, ly tam,...
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Khdo sat dgng mdu bét (vién nang
cieng, nguyén ligu):

- Tha nghiém cac dung moi htru
co phan cuc thuong dugc sir dung la
aceton, methanol, ethanol trén mau
vién nang cting, mdi dung moi chiét
thir nghiém 04 lan, két qua thu dugc
nhu trong bang 2:

Bang 2: Két qud thi nghiém madu
dang bét véi cac dung moi
chiét khac nhau

Dung_ {n0| Ethanol
chiét

Methanol Acetone

Ham
lugng
Silymarin
trung binh
(mg/g)

169 172 174

Két qua dinh lugng Silymarin thu
dugc khi st dung cac dung mdi chiét
nhu trong bang 2 khéng c6 su khac
biét dang ké. Tuy nhién, trong qua
trinh phan tich sic ky, mau chiét bang
aceton cho thdy c6 13n rat nhiéu tap,
anh huong dén viéc phan tich
Silymarin. So sénh gitra methanol va
ethanol, sic d6 cua mau chiét bang
methanol cé chan pic gon hon, hinh
dang pic dep hon va tach tot hai dong
phan silybin A va silybin B, tao thuan
loi cho viéc xac dinh ham lugng va
phan lap chit phan tich. Do vay,
ching toi lya chon dung moi dé chiét
mau nang cuang la methanol va quy
trinh xtr Iy mau dang bot khi phan
tich Silymarin gém céc budc nhu sau:
+ Xac dinh khéi luong trung binh
luong bot trong mot vién nang, ddng
nhat mau.

+ Can chinh xac lwong mau khoang
0,59 vao éng ly tdm 50 mL.




+ Thém khoang 25 mL methanol, lic
Vortex 1 phut, siéu &m 15 phdat.

+ Ly tdm 6000 vong/phut trong 5
phut, gan dich trong vao binh dinh
muc S0mL.

+ Phan can chiét lap lai lan 2 véi 15
ml methanol.

+ Gop dich chiét, dinh mac bing
methanol, lic déu.

+ Loc qua mang loc 0,45um, pha
loAing (néu can) rdi phan tich trén
HPLC.

Quy trinh xu Iy mau véi dung moi
chiét methanol kha don gian, d& thuc
hién va cling dugc st dung trong
nhiéu nghién cau khac [3, 4, 5].

Khdo sat dgng mdu nhiéu lipid (vién
nang mem):

- Piém dic trung cua ddi teong mau
nay 1a nén mau c6 rat nhiéu lipid nhu
dau thuc vat, cac hoat chat cd tinh
than dau, két hop véi bot cao duoc
liu. Do d6 can phai cé giai doan loai
béo (lipid) trong qua trinh xur ly mau.
Trong cac dung mdi khéng phan cuc
thuong dung, ching téi lua chon sir
dung n-hexan dé loai béo vi tinh kinh
té va it doc hai v&i con ngudi, moi
truong. Chdng ti tién hanh thu
nghiém 02 quy trinh: chiét loai lipid
bang n-hexan trudce, sau d6 chiét mau
bang methanol (loai lipid trudc) va
nguoc lai (loai lipid sau). Mdi quy
trinh tién hanh 04 lan. Két qua thu
duoc cho thiy véi quy trinh loai lipid
trede va sau thi ham lugng Silymarin
thu duoc twong ung la 6,11 mg/g va
5,87 mgl/g. Tir d6 cho thay, khi thyuc
hién loai lipid trudc bang n-hexan,
sau d6 chiét miu bang methanol c6
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hiéu qua hon so v6i cach chiét mau
bang methanol sau d6 loai lipid bang
n-hexan. Nhu vay, quy trinh xu ly
mau dang vién nang mém (mau nhiéu
lipid) khi phan tich silymarin gom céc
budc nhu sau:

+ Xac dinh khdi luong trung binh
luong dich trong 1 vién nang, dong
nhat mau.

+ Can lugng mau khoang 1,0g vao
dng ly tam 50 mL.

+ Thém khoang 25 mL n-hexan, lic
Vortex 1 phut.

+ Ly tdm 6000 vong/phut trong 5
phut, loai bo I6p n-hexan.

+ Phan can dé cho bay hoi hét n-
hexan, tién hanh chiét nhu véi mau
dang bot.

2. Xac nhan gia tri sir dung caa
phwong phap:

D¢ dac hiéu, do chon lgc:

Tién hanh phan tich theo cic diéu
kién sic ky da lwa chon voi mau dung
dich chuan hdn hop lam viéc, mau
tring va mau trang c6 thém dung dich
chuan hdn hop 1am viéc. Két qua thu
duoc nhu sau:

- Trén sic d6 cua mau trang khong
xuit hién cac pic cua cac chat
Silymarin.

- Trén sic dd cia mau dung dich
chuan hdn hop lam viéc va miu trang
c6 thém dung dich chuan hdn hop 1am
viéc thi thoi gian luu cua cac chat
Silymarin 1a giéng nhau, ddng thoi
céc pic ndy ciing ¢ phd giéng nhau.

- Thoi gian luu twong d6i cua
Taxifolin, Silychristin, Silydianin,
Silybin A, Silybin B, Isosilybin A,
Isosilybin B lan luot 1a: 0,480; 0, 678;



0,725; 1,00; 1,057; 1,262; 1,317 (hinh
2). Nhu vay so véi phuong phap
phan tich ké sira cia USP 38 thi
nghién ctu caa ching toi c6 phan tét
hon, dac biét la kha nang tach gitra
cac dong phan cua Silybin va
Isosilybin.

Nhu vay, phuong phap da xay dung
c6 do dac hiéu, do chon loc cao, phu
hop dé phan tich ddng thoi cac hoat
chat Silymarin trong thuc pham chuc
nang. Sac d6 phan tich mau vién nang
cing thém chuan Silymarin dugc thé
hién trong hinh 1.
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Hinh 1: Sdc dé mdu trang (vién nang cing) thém chuan Silymarin

Tinh thich hep ciia hé théng:

Tién hanh phan tich lap lai 06 lan
dung dich chuan trén hé théng HPLC
véi cac diéu kién da chon & trén, tinh
d6 léch chuan twong d6i (RSD) cua
thoi gian luu va dién tich pic cua cac
chét phan tich. Két qua thu dugc cho
thiy: Gia tri RSD (%) cua thoi gian
lwu va dién tich pic déu nho hon 2%,
phu hop véi quy dinh cua AOAC.
Nhu vy, hé théng HPLC thich hop
dé phan tich dong thoi cac chat nhom

Silymarin trong thuc pham chuc
nang.

Khodng tuyén tinh:

Pha cac chuan nhom Silymarin trong
methanol va phéan tich day dung dich
chuan hdn hop trén hé théng HPLC.
Xay dung do thi biéu thi méi twong
quan tuyén tinh gitra ti 1& dién tich pic
chuan véi nong d6 chat phan tich
tuong tng. Két qua thu duoc thé hién
trong bang 3.

Bang 3: Két qua khao sat khoang tuyeén tinh cua Silybin

C pg/ml Area C'ug/ml | Bias (%)
121 21144045 121,1 0,07
48,4 8356436 48,18 -0.47
12,1 2049351 12,21 0,90
4,84 732314 4,699 -2,91
2,42 335600 2,437 0,70
1,21 148534 1,370 13,3

e

y =175380x - 91784
R*=1

&

- C4c chat phan tich ¢ khoang tuyén
tinh tir 1,21 pg/ml dén 121 pg/ml.

- Phuong trinh dudng chuan cua tat ca
céc chit phan tich déu cé gia tri R? >

0,999.

66

- Két qua kiém tra lai duong chuan
cho thiy do léch (bias) tai cac diém

trén duong chuan déu cé gia tri < +

15%, dat theo yéu cau cua AOAC.



- Piém thap nhit cua duong chuan
theo USP 38 ddi véi Silybin 1a 4,0
ug/ml. Nhu vay phuong phép nay co
duong chuan phi hop dé phan tich
cac chat Silymarin.

Gigi hgn phat hién va gigi han dinh
lwong:

Trong nghién ctru nay, ching t6i xac
dinh gidi han phat hién LOD va gidi
han dinh luong LOQ dua trén do léch
chuan (SD) bang céch tién hanh phan
tich song song véi 10 mau the. Tur két
qua thu dugc tinh gid tri trung binh x
va do 1éch chuan SD, tir d6 tinh LOD
= 3x SD va LOQ = 10 x SD. Viéc
danh gia thuc hién dwa vao hé s6 R =
X/LOD (X la gia tri trung binh cua
mau). Két qua thyc nghiém thu dugc
cho thiy: LOD va LOQ cuiia cac chét
Silymarin 1an luot 1a 0,24 mg/g va
0,80 mg/g. Cac gia tri R cua cac chét
phan tich déu nam trong khoang > 4
va < 10 nén cac gia tri vé LOD va
LOQ thu duogc tin cay va dat yéu cau
so voi AOAC.

D¢ lap lai cia phwong phdap:

Theo quy dinh cia USP 38 vé cao
khd ké sira,
Silymarin phai cé 20-45% silychristin
+ silidianin, 40-65% silybinin (A+B),
10-20% isosilybinin (A+B) [6]. Céc
nha san xuat cao chiét ké sira ciing
cong bd chat luong san pham theo
quy dinh nay. Do d6, khi tién hanh
thim dinh do chinh xac cua phuong
phap (d6 lap lai va do thu hdi), ching

tong ham lugng
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t6i tién hanh tinh tong Silybinin va
Isosilybinin theo dting chat chuan hén
hop cua Sigma.

Tién hanh phan tich lap lai 06 lan
d6i voi mdi nén mau theo quy trinh
phan tich da dugc xdy dung tuong
g, cu thé: phan tich ham luong cac
chat taxifolin, silychristin, silydianin,
silybinin (A+B), isosilybinin (A+B)
trong cac mau nguyén liéu, mau vién
nang cing va vién nang mém. Két
qua cho thdy: nén miu nguyén liéu
cho do lap lai tét nhat (véi RSD tir
1,28% dén 2,41%). Nén maiu vién
nang ciing va vién nang mém cho do
lip lai giéng nhau (trong khoang 2-
3%). Cac gia tri nay phu hop vai quy
dinh ciia AOAC [6]. Cac két qua phan
tich do lap lai trong phuong phap nay
tuong dong véi nghién cau cua E.
Mudge va cong su [4]. Ciing tir két
qua nay cho thiy trong mau nguyén
liéu cua nghién ctu nay thi thanh
phan Isosilybinin thdp hon mot chat
so V6i quy dinh. Cac mau vién nang
ciing va vién nang mém da st dung
cac nguyén liéu dé san xuat phu hop
Vvéi tiéu chuan caa USP 38 [5]. Két
qua ciing cho thdy, ham luong
Taxifolin chiém khoang 5-6% tdng
ham lugng Silymarin. Tuy nhién cling
chua c6 quy dinh vé hoat chat nay
trong thanh phan silymarin trong
duoc liéu ciing nhu trong cao nguyén
licu. Hinh anh minh hoa sic do phan
tich mau vién nang cirng
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Hinh 2: Sdc dé phan tich d 1dp lai trén nén mau vién nang cing

Dé thu héi ciia phwong phdp:

b6 ding cta phuong phap dugc danh
gid bang cach thém chuan hén hop
silymarin vao nén mau thuc pham
chic nang khong chua silymarin qua
danh gid so bo va xac dinh ty 18 (%)
thu hoi cua chuan silymarin khi xu ly
mau va phan tich theo quy trinh di
xay dung. Két qua cho d6 thu hdi cua
cac chat Taxifolin, Silychristin,
Silydianin, Silybinin (A+B),
Isosilybinin (A+B) trong cac nén mau
nguyén liéu, vién nang ciing va vién
nang mém nam trong khoang 96,02 —
102,1%, dat yéu cau cua AOAC.
Trong d6, nén mau nguyén liéu cho
do thu hoi tdt nhét, sau do dén nén
MAu Vién nang cang va nén mau vién
nang mém. So sanh v&i mot sé nghién
ctru khac : d6 thu hdi cua phuong
phap nay cao hon so vaoi nghién ctu
cia E. Mudge va cong su [4] nhung
thiap hon mot chit so vai nghién ctu

[3]. Piéu nay c6 thé la do anh huong
ciia nén mau tring téi cac chat phan
tich trong cac nghiéu ciru chua gidng
nhau.

3. KET QUA PHAN TIiCH MAU
THUC

Tién hanh ldy mau ngau nhién trén thi
truong Ha Noi, phan tich theo phuong
phap dd xay dung va tham dinh. Két
qua phan tich cho thdy: ham lwong
silymarin trong 07 mau nguyén liéu:
tir 5,91 g/100g dén 98,1 g/100g; trong
06 mau vién nang mém: tir 6,64
mg/vién dén 32,8 mg/vién; trong 10
mau vién nang ctng: tir 11,1 mg/vién
dén 126 mg/vién; trong 03 mau vién
nén: tr 41,5 mglvién dén 116
mg/vién. Tuy nhién, day mai chi la
céc két qua phan tich ban dau, can
tiép tuc nghién cau tiép dé c6 danh
gia tot hon vé chat lugng cua cac loai
nguyén liéu va san pham thyc pham
chittc nang trén thi truong.

cua Mohamed A. Korany va cong su
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Hinh 3: Sdc do phan tich mdu vién nén VNO1
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V. KET LUAN

HPLC la mot phuong phap phan tich
hién dai, pho bién va dap tng rat tot
cac yéu cau vé phan tich chat lugng
thuc pham chic niang & ca trong va
ngoai nudc. Su két hop cua chuong
trinh gradient pha dong gilp tach tét
cac hoat chit nhoém Silymarin va
detector PDA da giup tang do dac
hiéu cua phuong phap. Cac két qua
thim dinh cho thiy phuong phap
dugc xay dung trong nghién cau nay
c6 khoang tuyén tinh rong, d6 nhay
t6t, 6 lap lai va do thu hdi phd hop
yéu ciu. Phuong phap nay dé thuc
hién, do tin cay cao va cé kha nang
trién khai &p dung rong rai tai céc
phong thi nghiém ¢ Viét Nam.
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