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[ ZE] BZI—-HEFEABLT(R,S) -&RE EEH SR/DER HERE AEZ5 A
AR MR 2B HPLC M 2 7k, A R &AW F W EFIFN W E L AFAN T E, KA Inertsil
ODS -3 - C18(4.6 mm x250 mm,5 wm) & #4E, L2 (A) —0.3% = & 7B A E R (B) 4 9 3 4
MR, F A 1 mL - min ™' AE IR 30 °C 5 & ALK WA (0 ~ 10 min, 245 nm W E (R,S) - &K
%:10 ~22 min, 278 nm M| & #F % ;22 ~25 min,266 nm | F & B /N EE# ;25 ~30 min,249 nm | &
HHE B 4530 ~45 min, 254 nm M E K E &), RAREDN ek /D A Bl 0% 7 F b AR
FWWE EAFRHATRETFN, (R,S) - KA EXHF AR ANER HERE AEZS5 N
R A 45 min HEEH KB Z A 08, S KRE 25 £ 0.071 ~0.71 pg - mL™' 14, 03 ~
140.3 pg - mL™" 3.11 ~31.1 pg - mL™" 0. 116 ~1.16 pg - mL™".0.0049 ~0.049 pg - mL™'SEE K
%MK R R T A DR E 5] A 102.7% 99.3% 101.1% 98.0% 97.3% , 20 #k10 # 1t 5] Bk
KN4k /NEW (R,S) - ERAEMAEZZHWAR KN F EAF R E TR AN R,
AR EAW REES, T W E R AL S A AR R 6 F B E
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Abstract; An HPLC method was developed by using wavelength shift technique combined with chemometrics for
simultaneous determination of the five components, including (R,S) — goitrin, baicalin, berberine hydrochloride ,
ammonium glycyrrhizinate and emodin in Sihuangzhili Granules. The separation was performed on an Inertsil
ODS -3 —C18 (4.6x250 mm, 5 pm) column with mobile phase of acetonitrile (A) —0.3% trifluoroacetic acid
solution (B) in gradient elution. The flow rate was 1 mL - min~" and column temperature was 30 °C. The
detection wavelength was switched for (R,S) — goitrin at 245 nm within O ~ 10 min, baicalin at 278 nm within
10 ~22 min, berberine hydrochloride at 266 nm within 22 ~25 min, ammonium glycyrrhizinate at 249 nm within
25 ~30 min, and emodin at 254 nm within 30 ~45 min. In addition, cluster analysis and partial least square —
discriminant analysis ( PLS — DA) were utilized to evaluate the quality of Sihuangzhili Granules from different
manufacturers based on the contents of the five components. The results showed that the five index components
could be completely separated within 45 min with good linear ranges of 0. 071 ~0.71 pg - mL™", 14. 03 ~
140.3 pg - mL™", 3. 11 ~31.1 pg - mL™", 0. 116 ~ 1. 16 pg - mL™", 0. 0049 ~ 0. 049 pg - mL™"' for
(R,S) - goitrin, baicalin, berberine hydrochloride, ammonium glycyrrhizinate and emodin, respectively. The
average recoveries were 102. 7%, 99. 3%, 101. 1%, 98. 0% and 97. 3% , respectively. 20 batches of
Sihuangzhili Granules were clustered into four groups, and the results showed that berberine hydrochloride, (R,
S) - goitrin and emodin, were major components that affected the quality of Sihuangzhili Granules. The method is
reproducible and stable, with high precision, which could be used for simultaneous determination of the five index
componentsin Sihuangzhili Granules.

Key words: Sihuangzhili Granules; (R,S) — goitrin; baicalin; berberine hydrochloride ; ammonium glycyrrhiz-

inate; emodin; wavelength shift; chemometrics analysis
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DU B 1550 TR A 5 SRR G R T8, R B A
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HHRRE (R,S) - HHKE 5 A, B IFEA
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BT (PCA) /N3 F1 515381 (PLS - DA) 554k
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1 UE5KH

1.1 AU Agilent 1260 #5808 H €351 ( A 3h
ERERS , PUIC I, AR IR A, VWD KE 2% ) 5 SQP AU H
TRV (b3t Sartorius B2 AL A PR F] ) s ME204
AUH, 7K ( Mettler Toledo 23 /] ) ; UPC — 11T — 10T
R 4l K HL (Y AR 5 4 B A R A A
KQ5200B AU 75 8 vk 4 ( B Ll i B A e A BR
N UV =2700 USSR R] WA SR BT (TR 5
AL A BRAF]) o

1.2 &K A (R,S) - HMKFX S (5
111753 202007 , 7 H 100. 0% ) | & %= H X 18 5
(41t%5 110715 —201821 , &1 95.4% ) LR /NBETH
X FESL (15 110713 - 201814, & 86.7% ) . H #E
TR 2 o HESh (165 110731 - 202021, &+ 96.2% )
KB NI (S 110756 - 201913, & &
96. 0% ) FI0A A 2 5 245 R e S B s H B L &
(Y g4l ) I H Sigma — Aldrich 28 & 5 /K Ry
UPC - IIT - 10T BUB2EKALH] A 1 4K ; B (Ht

520190213, 53 M4l )  PKESER (k45 20190121, 43
Wrah) =R (45 20160531) 210 (3 [ 24 4E 41
2R BR 2 w) DU Lk 0 O H e e 4 e
25 0lh $2 43E (41E 5 20190802 ,20190805 , 20190901 |
20190903 20191002, %5 S1 ~ S5) TG4 KL 24
Al $2 fE (35 1906901, 1906903, 1907901 .
1907904 .1908903 , 45 S6 ~ S10) KT H- i 4>
b #E R (it 5 20190401, 20190403 , 20190502 |
20190503 20190601 , 5 S11 ~ S15) b4 324
Al 2 43t (A5 20190309 , 20190410, 20190513
20190602 ,20190703 , %5 S16 ~S20)

2 FAEREGR

2.1 BB A

2.1.1 RAMBREZGHE B(R,S) - 5K
A HESH ERIR/NEERR H R B R F R
T R PRE 0 AR 5 AR B (TR 250 W AR
40 KHz) (iyaf , el i 1 mL 43518 (R,S) - 44
KE 0.7 pg, A1 147. 1 pg., h 1R /) BE ik
35.9 pg HHMRE 1.2 ng KK 0.05 pg MRS
Xof B VAR

2.1.2 BhRXSmmk ey B & B E kR R 2
10 g, BFEM . BUANRR 29 1.0 g, B 100 mL HIEHEE R
O IHTEE 50 mL, %5 26, A A0 B (23R 250 W, A5
R 40 KHz)30 min, it E 28, 338, A 10 mL H
B PE A AT R N B 4R i 5% FR 4, VI 3 IR, BT
JEMRE 100 mL A, N BE R 208, 5557, 1
0.45 pum T2 L RS 8 b, BUEE R R, B A5t
B

2.1.3 MEHRERGE S PR - PR
AET5BE LY, 43 ) A5 e B KR B R A R B
P AR L H E A AR A R PR A R
“2. 1. 27 WU J7 v A8 U A S

2.2 @if & B Inertsil ODS -3 - C18
(4.6mm x 250 mm,5 pum) @35, LS (A) -
0. 3% =R LTRKEW(B) N shHH 1555 1 Fefp it
FFREEEVEIBE, M 1 mL - min ™", K K 245 nm
(0 ~10 min, ME (R,S) - %) 278 nm (10 ~
22 min, WE EXH) 266 nm (22 ~25 min, P& £



- 38 - o B 2 2 5 2022 4F 1 4 56 55 1 0]

Chinese Journal of Veterinary Drug

MR /INEERK ) (249 nm (25 ~ 30 min, M 5E H B R4 ) |
254 nm (30 ~45 min, M ERKEZR) AR 30 C,
R 10 pl,

F1 BEERRER

Tab 1 Gradient elution program

i ]/ min ZWE/ % 0.3% = LIRIK/ %
0 20 80
10 20 80
40 80 20
45 20 80
2.3 RGENMERE HBUR G XIS W%

“2. 27 LA A A HERE N G H AT R 6 YR, L (S
5 S16) B F 2. 1. 27 Ty ik il A A R A T e
“2. 27 TR SRR E TR G R R A R R
AR ORI 1, 25RER(R,S) - HIKE .
B R /NN H R B KR 5 e
ALY B 45 B8 1] B RSD R M 0. 15% 0. 11% |
0.09% . 0. 06% . 0. 08% ; U T LY RSD 4 ¥k Ky
1.44% 0.24% 0.42% 1.57% .1.39% ; £ 4143 Wy
BIERIRT 1.5 MFRHEFI97E 0.8 ~ 1.2 Z (] Ji
MBI KT 5000, B RGeE N R AT

2.4 HRMERE  BURAXBBER 45 S16
LR SRV B 5 P B PERE A T, 45 2. 27 T
TESRAEo N ERE TR R A T, 5 R
e EOISEMNE 2, 4558 BR, il RIE R SR A
Xt HR ot R L ] 1 £ B s () 349 45 48 At 4
(o 0 LS/ 1) B AR S T TE B S Y
(g | S/ R EER I B RS S T b e R R
JINBRET 0, W D W R ) B A R P G
(R,S) — H MK i/ H R0 B PERE i Vi TR
G H B R e € T 0 B/ DR B 11 B R AR v TS
WR AT, VLR DU R ORI & rh S T
7 R0 DU B 1 SRR A S K

2.5 REERL IRE--HEES (%5 S16), 4%
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B1 EEMREeEEA)RELmtiEE(B)
1. (R,S) - &K E;2. BEH;3. ®hB/NEEH;
4. HEBRE;5. KEER
Fig1 Chromatogram of mixed reference substance ( A)
and chromatogram of test substance (B)
1. (R,S) —goitrin; 2. Baicalin; 3. Berberine hydrochloride;

4. Ammonium glycyrrhizinate; 5. Emodin

AR (R,S) — KT B Eh IR/ EBER T
BRI ZR O B B[R] RSD 4393 R 0. 1% 0.
04% .0.06% .0.06% .0.04% , VT £ RSD 4351 K
1.48% 1.02% 1.12% 1.21% 1.59% , FHW Y
B R SRUBORL AL AT 24 h INERUE .

2.6 M E ERE BUE —HERE S (SR S16) %
“2.1.27 WUHE A O A R R U AR
“2"WEATESAIE T SR 6 I, (R,S) - HK
B EAH AR /NEERE  H IR B R B R AR A
[ RSD 4354 0. 14% 0. 05% .0.05% .0.02% .
0.04% , W& TH LY RSD 43 % M 1. 28% 0. 27% |
0.32% .0.84% 1.29% , FWRGNEHE R,
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1. (R,S) - &&kF ;2. BEH;3. BE/NER;

4. HEBRE;5. KEXR
Fig 2 chromatogram of negative sample of isatidis (A) ,
chromatogram of negative sample of scutellaria (B) ,
chromatogram of negative sample of coptis
and phellodendron chinense ( C), chromatogram
of negative sample of licorice (D), chromatogram of
negative sample of rhubarb (E)

1. (R, S) —goitrin; 2. Baicalin; 3. Berberine

hydrochloride; 4. Ammonium glycyrrhizinate; 5. Emodin

2.7 EAZMRKE WA #4555 S16) %
“2. 1. 27 T A T s AT R A 6 At
VSR, # 2. 27 TUT A3 S5 A R R I A, AR Hh 0 T
R4S RE 20 43 19 5 i S L RSD B, 455 (R,
S) — A HAH AR IR/ HEGR T R B R B
M RSD E 9N 1.45% 1.01% 1. 11% .
1.41% \1.62% ., RWZITEEEMERL

2.8 A ENEFERE  BURES (45 S16) 4 Yy
1.0 g, 39 iy, W& FRAE, 73 9 1% 80% . 100% |
120% K53 A 5 Fhouf B FS &E 3%“2. 1. 27 IR
BPAT A U S, 7E 2. 27 TG S
FEIE TR, 455 IR 2, (R,S) - &K
A R /NEER  H R B R R A
[l R 435 R 102. 7% ,99.3% 101. 1% 98. 0% .
97.3% , RSD 4% % 4 1. 56% 0. 72% . 0. 97% .
1.33% \1.10% . VEHZ I AR B A
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Fz2 MEERKERIRE(n=3)
Tab 2 Sample recovery test (n =3)

oS JmA FE HUEES s IR RSD PR RSD

/g - mL™! /g - mL™! /pg - mL™! /% /% /% /%
0.38 0.81 +0.01 101.0 1.43

(R,S) - ik 0.47 0.43 0.92 +0.01 103.1 1.34 102.7 1.56
0.56 1.02 £0.01 104.2 1.78
71.07 160.51 £0.15 99.5 0.21

WA 88.83 89. 81 178.56 £1.35 99.9 1.39 99.3 0.72
106. 60 194.83 £1.05 98.5 0.97
17.14 39.37 +0. 18 102.2 0.85

AR R /N EER 21.43 21.86 43.34 +0.21 100.2 0.91 101.1 0.97
25.71 47.82 £0.19 100.9 0.70
0.89 2.02 0.0l 99.4 1.41

TR B 1.11 1.13 2.210.01 96.9 0.40 98.0 1.33
1.33 2.43 £0.01 97.7 0.81
0.01 0.02 +0.001 97.1 1.64

PN B 0.01 0.01 0.03 £0.001 98.5 1.37 97.3 1.10
0.02 0.03 +0.001 96. 4 1.75

2.9 SMEHRELZ CHIRAX BTN
10% 40% .60% .80% 100% % 2% Fii ¥ , 15 21| % 5
JoT i FE TR A X BRI, FE i (G5 S16) 45 Bl
SR R AIR A X RS Y 60% ., #“2. 27 e
TR HEREN A | 10 s gl I DR MR (X,
pg - pL ™) N REAR AR/ IR (Y ) AL AR, 231 5

ALY bR v R £, IEAT 2R [l 0T, 333 [l 5 O
TG B, 25 R 5 AN o7 18 5 1 2 1 31 B
PIZRME DG 2R LA o T A X B V5 VA HY B 4
i RE, MEME L (S/N) 2020 10 B9 A X RS %
WA E R 7€ B R (LOQ) o A il £k £ M3 Bl A
KRB e RS RN 3,

K3 KUEXEER

Tab 3 Investigation of linear relationship

% PR 2k R? LR/ (pg - mL™1) ERR(LOQ)/(ng - mL™")
(R,S) - HikH Y =70.632X +0. 3008 0.9998 0.0713 ~0.713 0.357
BT Y =38.282X -215.85 0.9999 14.033 ~140.33 0.702
7INBERR Y =49.401X +2.9707 0.9995 3.114 ~31. 14 0.311
R Y =9.5808X - 1.0182 0.9997 0.116 ~1.16 29. 125
PN Y =98. 198X +0.3261 0.9997 0.0049 ~0.049 0.198

2.10 &4 EME  H20 HEFE S, B —HEFE S
SEATER =AY, 452, 1. 27 TR 5 i AR A A
2. 2" WA TG AR E  THIE (R, S) - &K
B EAH ERRR/NEE H FIRE KRR &
g R4,

3 HUFEHEFLSHN

3.1 REZM(CA)  RIHrie—Fdd Bl
AR ALK 10 750 , AR I T 0 R A R SE R A
PAZR 2 s SE AR AR R AR SC &R BLE T2 I T
o 24 KT R B ST R L 20 SiEAR TR
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SN [RIHEU B0 U 1k ORE TP 5 S F8 AP Rl o3 19
T AR R SPSS 26. 0 #4414 R 40 K
259 P Euclidean J5 25 400 BE 17 B840 07, 25

DL 3, HEEIEE Ry 5 B, 20 HEAE S AT 480 4 2K,
S16.S19,S17.S18.,S20 K% 1 2&;S11,S15,S13,
S14 .S12 M55 112,83 .S5.54 .52 .S1 K M 2E;S6

S7.510,89 S8 NIV, XMIKHFE N 15 B ,20 4t
Al o2 28, BRI MR K2, VK
Roh—2, R HE L FFORL S e bR S
it S A RO i I B R SR R AT g
SRR R AE 7= B BT A D 24 6 ok 25 S DA R A
PPLEESAK,

x4 HERABWELER(n=3)

Tab 4 Sample content determination results

(R,S) - &K WA T /NSE HERR PN ES

it THE RSO P RS T RSO PHE RSD MMM RSD
/(mg-g™t) /% /(mgegTh) /% /(mgegTh) /% /(mgegTh) /% /(mgegTh) o /%

S| 0.007  0.46  4.63  0.29 447 0.8 0462 117  0.0172 1.09

s2 0.008  0.54 493 015 472 058  0.503  0.66  0.0182 112

$3 0.007  0.73 4.8 .09 465 049 048 071 0.0179 0.93

s4 0.007 0.6l 477 024 46 091 0471  0.67  0.0176 0.78

ss 0.006  0.47 4.8  0.37 469 040  0.495  0.68  0.0I82 0.23

s6 0.010 032 538 0.5 200 073  0.870  0.21  0.2403 0.23

57 0.010 125 539 072 201 0.49  0.857  0.97  0.2407 113

s8 0.006  0.36 514  0.88 193 0.55  0.88  0.31  0.2266 0.52

59 0.008  0.54 549  0.46  2.04  0.68  0.880  0.64  0.2440 0.58

510 0.008  0.98 5.4 096 202 095 0.8  0.62  0.2435 0.34
Sh 0.005  0.56  6.98 0.4l 009 076  0.017  0.12  0.0049 0.42
s12 0.003  0.81 6.80  0.10  0.08  0.67  0.015  0.80  0.0049 1.10
s13 0.005  0.65  6.65  0.54  0.08 023  0.014  0.79  0.0044 0.62
Sl4 0.005  0.62  6.60  0.93  0.08  0.62 0013  0.17  0.0046 0.61
sts 0.005  0.87  7.00 103 0.09 12 0.013  0.60  0.0048 0.87
s16 0.060  0.26 818  0.49 201  0.19  0.087 0.5  0.001l 0.60
s17 0.063  0.51 8.17 026 202 062  0.107  0.56  0.0011 0.74
s18 0.058  0.36 827  0.36  2.04 058  0.100  0.40  0.0012 118
S19 0.0s8  0.41 8.18  0.44 .99 020 0.0 038  0.0011 0.91
$20 0.051 116 8.24  0.41 208 0.7  0.103  0.36  0.0012 0.73

3.2 Hotelling’s T2 ## DModX #2#| R 92 L Ho-
telling” s T2 1 DModX 5 il F1 )2 2 A H AM 22745
ST B, F T MR TRHE R B 7= B . Ho-
telling” s T2 &7 4 2 B3~ 15 2 WL 2% 55 5 B 7R - [
R R, R R AR (b B AR SRR S
F2 R AT v A A Y 25 5 DMod X 28R B4
FEAR 5 X 25 0] 3 3 B RY  BE  AR AR S b ok
PR Ry A2 A, TR IR LR 5y

i IEEHE S . Hotelling” s T2 1 DModX 4t it
SR LR ) 22 PPN R AR, W0 B AN TR A 1
BAER, BT

Hotelling’ s T2 F1 DModX A9 ¥l K an & 4 | &
5, H Y T2Cxit (99% ) A DCrit A ¥ il B, Ho4 il
ERR A 17. 385 F10. 05; T2Crit (95% ) h &7k
PR, FBR A 10. 7186, 3% 20 HEAE 5 44 76 4 il BR LA
T YRR A
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Fig 3 Dendrogram of 20 batches of Sihuangzhili Granules
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Fig 5 DModX control chart of 20 batches of
Sihuangzhili Granules

3.3 fma /N T HF M (PLS —DA)  fhid/D

e F) 590 o A 2 — ol PSRV | AT 00 R 4 R
FEARL R 3 A e e 1O TR AR —
Sk R AR 2R v R T TR B IORD 0 5 43
AR S PR AR ZAS I Y 8 1k 5 5
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Fig 6 PLS - DA score plot chart of 20 batches of

Sihuangzhili Granules
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Fig 7 VIP value of 5 components of Sihuangzhili Granules
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