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VA LR TS A PRI A8 1) 4] 2 P R BUR B U5, R A CI8 &AL, iR 3h A0 A R W BE=47:53(4hAR L) ARIR
30 “C. 7k 0.65 mL/min A& 9% K 288 nm Pk AEF 20 pL W9 & T 70 B0, ZR B+, R K EARERRE
FE 0.1~5.0 pg/ml BF &M X R BT AR E W & 7 A2 h y=95.16x-0.875 3,48 % & 4L R2=0.999 6, #in] X 3o 28 1 P K & &)
BT eI FE A 88.45%~104.34% , A8 3T 4% 4k £ (relative standard deviation, RSD) 4 1.85%~2.94% ., %R %k %
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Determination of Silybin in Experimental Chicken by High Performance Liquid Chromatography
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Abstract: In order to establish a high performance liquid chromatography (HPLC) method for the determina-
tion of silybin in chicken used in the experiment, ethyl acetate was used as the extraction agent to extract sily-
bin from chicken homogenate, and C18 chromatographic column was used. The separation and detection were
performed under optimized conditions such as mobile phase of water: methanol = 47:53 (volume ratio) , col-
umn temperature of 30 ‘C, flow rate of 0.65 mL/min, detection wavelength of 288 nm, and sample size of
20 L. The results showed that the linear relationship was good when the concentration of silybin standard
product was 0.1-5.0 wg/mL. The standard curve equation was y = 95.16x-0.875 3, and the correlation coeffi-
cient R?=10.999 6. The average recovery of silybin in the chicken was 88.45%-104.34%, and the relative stan-
dard deviation (RSD) ranged from 1.85% to 2.94%. The results showed that the method was simple and fea-

sible. It had high precision and good recovery and could be used for the determination of silybin in chicken.
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7K &8 7 (silybin, SLB) J2& 45 BHE P /K RIS R
Uy 1) = A i PR R, e R AR A R AR T R e Ak
PN HEA LTI L . BFFERI], KRS
= HATIRAT BT BT R P D RE I 45 22 B AR
Yy PRSI RER, | T R 2G4 X Y HAT (R
U7 e AR A R R v A IS 0 T R
o UIREVE R Ah SRR B R E E SRR B I RE A B A
RIEAT W HLIA D BE A LRI 0 BRI . DfE
PR A IE R ZHE  ANPORE | b AR il A 05
A AT D DI RENE B A (Y — b o R D RETE B d 3
P I 0 TR AIE S TR 2 1 JBORGIJ2A hh B2
B, H AT A A G T K T T A E D 2 AR
TEARY) P2 B DR 25 55 07 T o A7 7 SR AEISR D s AR
(0T T A5 2K Q4R HO) R 5 ) 5 AN
T 209 Je 1 3l A5 O ot S S e OB (R I E R
BRI rP K RO B A A AR KR T AR B A
T BRI 1 R (9.9+0.9) he B HATENANET 31
7 il KRB T S A T A AR WA . AT
TE A FER A R R AR I R B AR AT KRB TE Y
R P, S8 S o 28R 0 T A T X A v 7K R
T IT I LA O SR ST 5 Kk R Y D etk
X A R AT R R BRI S %

1 #RE5RA®
1.1 PRSI

TN PIRE s R 22 B Sl B bt . 8 135 H
XGFEAL R 3 4, 41 45 Ho 55 1 410X RE AL, T it
FERRL; 55 2 dl7E AL H R TP AN 0.5% (5T 43 400)
B 7K I 5 3 AL 7ESERT H AR R IR 1% (Bt 7040
FYK &= . 30 d J5AEAIREPLIMER 10 HAS T 5
RN, BT -20 C&H.

K RETZR (L1 >98% ) - BEVE = A AR RHEE AT FR 2
Al KRBT R BRI (AL 95.7%) « P [R5 24 i S
W5 BE s R (0354 - 8 F Merck 23 ) ; LR L TR (4)
Bradi) : KT WU Ak 22 R B A BR A A
1.2 U 5E&

AR A AL (1260) « SR A R A A
75 PE YEHL (SB-100D) « T 8 2 A= W Bk 4 A R
N T 78 AL (IKA RV 10) « BT AR A BRA
A Z TR BEIR A 28 (VORTEX-6) : ¥ ] HAK IR
ARl & A R | B R (FB223) : LT
TEP B AR AT R H
1.3 Hik
1.3.1 gt

Z M (rh AR N IR [E 25 #0)2020 fR—#BI7H7K &
0] T 0 S T ) R OB i A R A TR . £
T Agilent-C18 (4.6 mmx250 mm, 5 wm) ; Ji A N

K H g = 43:57 ,47:53.53: 47 (IR FL L) 5 9 1% . 0.65 .
0.70 mL/min; A3 : 30 °C 5 R P% K : 288 nm; FEFF i
20 pLo

1.3.2  hrifE L il

B vEAE £ T - ERR R BUK KB = AR YE S 20 mg T
50 mL %% &0, RO A O 2 R B 2 45
400 pg/ml 7K I B IE R, HL 400 we/mlL 7K KH] I
250 wL T 10 mL Z8 i, B i O T o 5 2 20
BB SYRCE A AR K TR T A A A R
10 pg/mL,

FRfE TAEW MRV 0.1.0.5.1.0.2.5.5.0 mL 7K
KRR ST 10 mL 20, R B E w22
B RRAT AR EI R G R 0.1,0.5.1.0.2.5.5.0 pg/mL
7K I AR E T AR
1.3.3  FrifEdh k2

FEELH 4779 0.1,0.5.1.0.,2.5.5.0 pg/mL A FRHE T
VER IS IR 1.3.1 WA 3 25 HF AT 0 AT, LAK R
LV BN R AR bR, W T BN PN AR bR, 2 bR o 2k
FRE K R T2 AR v 2R [ T 7
1.3.4 K55 B

FH 1 pg/mL BUFRUE TAEW, R M 6 ¥k, 150K
1.3.5 FEAATALFR

FR 10 g X RIRE 5 BT AR5 T 50 mL 2048 A
20 mL LR TR, IATERA] , #8575 30 min, LA 10 000 r/min
B0 10 min, iR 2 uE 40 JEE T RSB,
90 CHEfE 7% & ,2 mL WEEE %, 248 0.22 pum GLFLIE AR
T UE R RO e SR
1.3.6 [R5

K E I 10 ¢ 25 XS AR 9 0 R R 0.5,
1.0.2.5 pg/mL FUARIE TAEW 535 I ARE &, B
B34y, B0 1 mL, 4% 1.3.5 J7 v HEAT AL 38, A5 04
T A AR AATRAE IR A, B30 S PRk B, T HA3 e e
1.3.7 G PARR S E

FiHR 1.3.5 5 i X i 06 08 PR B S R A5 A B F22 HR
130 AT I o R R KRB i
Pibr it 2y P A T A
1.4 A e

RS H I 2 DL S £ 5 E 25 R 0R o R SPSS
22.0 BAFFEATGEIT B, L T 7 22 590 BT (one-way
analysis of variance, One-way ANOVA) , 3% | Duncan
AT 2 E R, HEAT AL R AT, P<0.05 R 22
L TE

2 HRESW
2.1 wIEFFRIL
EIEIA KA AR 1.
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Table 1 Optimization of basic chromatographic conditions

WA Ok : H iy (R B 16 ] /min Py—
) (RBLEL) (mL/min)  SIBA SLBB
43:57 0.65 29.579 31.051 Wy 7
47:53 0.65 33.660 35384  AMESRAL
53:47 0.65 42.716 45307  SrERAF
47:53 0.70

T RN BRI R R, K IR P28 1L, R SRS HR

2% 1 A%, A HLAH LR A, R B B R, 7
KR T AB PR SY ES SR AR TR T, 2K
IRFLLE Ay 47253 I, O/ B3 i (R d5c J o 24 900 4 v 3
0.70 mL/min, T et K R AR P22 0k . R i i
SEAT S WER A R I K K 0 | e A i AR A
K s I EE=47 53 (PR L), i 0.65 mL/min, 4 i
30 C, KM P K 288 nm, FEEER 20 pl.
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Fig.1 Standard curve of silybin

R 1 AT, KK T2 AR e 25 R y=95.164—
0.875 3, HH K R U R2=0.999 6, W /K a2 b vfi it e
JEFE 0.1~5.0 pg/mL B 506 FRZE M 5C R RLAT.
2.3 K BRANE f R

DLW v O 3 4% ~F 249 5 WG L I i) ke 2 Ok 4G 1 PR
(limit of detection, LOD) , PAWE S N 10 152415 M ke Ast
B B R 1 BR (limit of quantitation, LOQ) AN YN
J7 4 LOD F1 LOQ 435124 0.022 pe/g F1 0.073 pel/go
2.4 FEEENE

2 B g 2 R WL 2,
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Table 2 Precision test results

BT A FEX i
1 2 3 4 5 6 W 2%/%
106.71 100.20 99.88  98.36  99.91  101.32 2.89

i 22 2 A, IO AH X AR ME AR 22 (relative stan-
dard deviation, RSD) & 2.89% , F WK 35 )5 L1,

2.5 SR E
FE SRR EDSCR AR 3 Frs .
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Table 3 Recovery rate of samples with added standard substance

FEfn 5 JnbRi/ (ug/ml) I RICR /% RSD/%
1~3 0.5 88.45 2.09
4~6 1.0 103.35 2.94
7~9 2.5 104.34 1.85

FH 3 AT, 7K KA 5 Y S 28 SR AE 88.45%~
104.34% Z 1] , A AT bR I 22 e KOF 2.94% . %45
FEHT ARG 5 1 HAT Ry Il =3
2.6 A FIAG PRURE 5 (03 ]

TR A AR U AR IR AR A 3 R LI 2,

A o K KH[TE a b
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R
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2 b
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Fig.2 Chromatogram of standard substance and sample
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PR 2 AT, S50 A P K s I Y )
1L FNIETE R4, X HEXS AR S b G H g, KR
TEH K RE]EE a MK KEE b AR il A AR 4
GIEENS S U
2.7 ARG RG R RE K R T ) 4 R

¥ 0B 1.3.5 A1 1.3.1 A9 3 X308 %8 A 54 7 Ay Ab BE
FI 5, 3R 56 0 PRRE K TR S I E 25 R AnE 3
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T 010}
0.05}
0

——
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Fig.3 Determination of silybin in experimental chicken by HPLC

P T 3 AT T, T I 2 X PR A e T K TR
0.5% i 5 20 X9 [N vh K TRCE] = P 34 ol (0.167+
0.010) pe/g, 1.0% a5 4 XS A H oK s 22 7 24 >
(0.302+0.033) pgle, B RFK W, 7F HAR P INAY 7K K
HITEREMSFEXG P B 4, I SRR S Il ¢,
1.0% I 1 0 3 = T 0.5% 5641 (P<0.05) .
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IKRER AT PUE A IR SR 2 R A TR
PEDIRE (LA O fa S 2T PR iz . B3R
[ FRHE ML 4 T AR BTG |, K QTR AR & MOl R B
I AT . AR ER I ZE AR TR S K R R
AR R &AL A TS A
AN RPN, Bendowski SEUOBFSE K& L, TE RIXS
R K A S I K s O AT A SR AT R, $ A
FEVERE, NUTE DA AL RE S T, U0 2 A% etk FR A 58
RAR B EFACT XA . BRI I koK R 12
VB & & B ISR AL TS Sl . R 7EXS A
o) SR T R AR, A DY U IFE R 1L XS H
i RR L NS e oY T EAR: R T f S S C - R TP AT
FOG R, Hols TN ADEE MR, WA TR
i TEFE S N E R 2 A A 5T, 2R kAT A0 2 1o 45 K
A DK A 7K R A R R T R L DUOBCT
Pt Sy RGBT 2L 25 3R v 4 A
B TR CBIEE HAEAR 430 0 B /NI AR TR R
Jili s VB  (E K A R B K A
A YRR 2R S50, S EUK R =K A2, TR
WA A0 A ) S UK B = AE LR ) s L

g (AT U L T LB Y N SR e
25YNAEAR DY BT, £ 5 T AR R R D

A 56 3 2 AE XS LAl AR AR I 0.5% . 1.0% 1)
KRB R AR ARG AR L 25 A K KBRS T
A HLEFNRRE , L 28 TR AE R 3 BOR0) 6H 56 0
PRIEAT AL B, 3 57 T — ol s SRR 0 3 ) s X X
PRI Fp K B B A i R G AR S T S A (OK
F =47: 53, (R FLEL ) i 0.65 mL/min K& 30 °C
BF, AT ARDRR R 0 7K R B0 52 S R A5 A X6 X A v A
WK B I VAR R | R T g
WA TR LG R % R A NSRS K KR B ARG PR
1 il E SRt T kS %
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