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To Establish a Method for the Determination of Illegally Added Berberine
Hydrochloride in Zhili Powder and Yangshuhua Koufuye
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Abstract: A method for the determination of berberine hydrochloride illegally added in Zhili Powder and
Yangshuhua Koufuye was developed by the high performance liquid chromatography with photo diode array
detector. It was tested with C18 column, using Acetonitrile — 0. 05 mol/L potassium dihydrogen phosphate
solution ( Adjust the pH to 3.0 with phosphoric acid) (V:V =25:75) as mobile phase for Isometric elution, flow
rate was 1 mL per minute. The extract wavelength was 345 nm. Peak purity test and spectrum similar test were
used to determine the illegally added drug except the method of comparison between sample and reference. The

peak area is calculated according to the external standard method, the mean recovery of berberine hydrochloride in
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Zhili Powder and Yangshuhua Koufuye was 99. 8% and 99.7% , and RSD was 0.3% and 0.4% respectively.
The linear equation is ¥ =41435X — 15904, R> =0.9999, and the detection limits are 0.2 g/kg and 0.2 g/L

respectively. In conclusion, the method is specificity, sensitive, simple, accurate and reliable, which can be

used to determine berberine hydrochloride illegally added in Zhili Powder and Yangshuhua Koufuye.
Key words: Berberine Hydrochloride ; Zhili Powder; Yangshuhua Koufuye ; HPLC — PDA
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1.2.1 ;X244 ERER /N EEGHOO R b A B
2500 T 5120221507, & :92.7%
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mol/L W R — & # i W (B FR % pH B % 3. 0)
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- 48 - [ B 2 i 2023 4F 4 45 57 B 4 1)

Chinese Journal of Veterinary Drug
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Fig 1 Spectrogram of Berberine Hydrochloride control solution
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Fig 2 Chromatogram of blank solution of Zhili Powder
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Fig 3 Chromatogram of blank solution of Yangshuhua Koufuye
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Fig 4 Spectrogram of test solution of Zhili Powder ( positive simulation )
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Fig 5 Spectrogram of test solution of Yangshuhua Koufuye ( positive simulation)
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2.2.4 HIRERBEGER  VIERTR/NBETXS
HR St T VR A Ry AT TS S P AV TR

2.3 WA E S REANERE  BHRH AL
VAR (PHAPEAE L) 4% 10 WL, 78 A WRH (1% 1
Fie 2.1 (0385 F A I o 6 R A TR € S
el v R TR /N B € i 0 S A7 0 Al R A 2
WA T, s R R /N B R0 1Y A B AR R 2N T
2l 1 ME, 1 I oA A 2 L g, AR i X
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HE 0 42 137 T HC Al T 0 e Sy B — W BT e 7
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Xof TR A A ot VR v R TR /DN R 0 1 3% 1]
RO 5 0 BRI WG TR C g5 R LR 1 -2
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WAL K % W AR B OB E) 13, 628 min A
13. 580 min Y 7,35 06 55 £ 2 /N BE B 0T BE it 1 £ 7
R[] 15— 3, L5 % Rt ) DYt el R i MR WA i
P —3, VCECL A B34 /NF D BC A, B R — 9 5
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Tab 1 Test results of peak purity and spectral similarity

ERTR/INBEG 47 04 4t A 4f EAE JUNIGPEEN S VE e B 1 g5
LTI 0.058 0.210 1) B 0.035 1.015 JEREAL
T AL O IR A 0.051 0.210 B — ) Jo e 0.017 1.015 TR )
F2 #HimEWRREIEL RIEERE
Tab 2 Chromatographic and spectral results of test and control samples
EREE ERIR/INEERR T R 1EHHL AL 1 IoR
A BA B ]/ min 13.596 13.628 13.580

T KM K/ nm 228.6,264.2,346.5

228.6,264.2,346.5 228.6,264.2,346.5

2.4 FEFEEFR

2.4.1 FEME PR 2 e HERR TR
st OO B I W R/ N BE R ) T4 [T g
K 45 R BoR TR AT A PR R 3 5]
Hh R TR /N BE BRI 4 Oy B — W e, 5 SRR G
W5 % Jm Pk R AT

2.4.2 Al R A A0 ARG N BIR P Y A I R
3 BURIRTEL 1.0 g FA A AL FUIRIE 1 mL, 2% &
100 mL& R H, 23 00K % A 6 TR /)N B s ) [
P A WOE R (0.5 mL.1 mL .2 mL) , R -
FHBE(L: 100) IR G IR B 2 20 B #8550 , U84
BRI S mL, B 10 mL R, FHER R - B B2
(1:100) IR G WM R E 2, #5015, &

T AR ARLEE 4Gy 245 5 B, IR 24 4 3 4R Ak
e R T AT B 52 B 5 6% B o BR
TR VCIC , (5 2% 1 2] 5 25 HE B 0 & — AR R
R, LA S 56 79 Fofr A 1 700 A% 6 X Bl 0 4 5 4 ¥
AT, Htl, AR 5k DOGIE B R B &R
W BEAE Ry 5 i ARG D BRI AR Ik
A AR AL 10 IR AR e k7R /N B L ) A 0 B 43 531 >
0.2 g/kg,0.2 g/L,

2.4.3 ZMHEXZFR HURER /N EEHU E 5 2
10 mg, Ki %Rk, & 50 mL &M, bR - H B
(1:100) JE & WO 7 (T i i DT 70 R R 20 2 A5k
JE2 200 pg/mL (6 BRI . IO TGS B A
[ S, FHARIR — FHBE(1: 100 ) TR G I AR U]
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i%2.0.5.0.10.0,20.0.50.0,100.0,200.0 wg/mL
(IRRIE 28 RN, B 2.1 3B 20, LAE:
PR /INBERR IS TET AR Y S PN AR A, AR MR BE X Dy A A
b, bR el £ A5 3R/ NBERK R A DT B (n = 7)) -
Y =41435X - 15904 ,R* =0.9999, #5RFW], g
INEEBRAE 2.0 ~200.0 wg/mL ¥ EETE Fl N &PE & &
R4f,

2.4.4 E#HAE LURFEFIAGRAE DRI S 3
VS TR 0 A% R RGN IR e B2 7 10 A% ) Al 1] i 3
SR 28 5 Wk I R B2 . T e o] R0 iRl g
VSR 5 1% - 43 B EIRTHL 1. 0 g B A6 IR

1 mL, £ 5 100 mL S R 25 AR R /N BE R Rt
HEGRIE 25 20 mL, FHERRR - HBE(1:100) IR B
WA R R 20 8, B850, i IUELUE W 5 mL, B
10 mLatf e, FHER IR — FH B (1:100) VR 5 1 W M
BERZIEE #2450, A4S A Ah i ot 1 2 1 4% 6 1,
A2 2. 1 H i X6 Bt VAR Ay ko REHE AR | 49 [T i
RIS RO AT R 2 WK, DA AMbR 12 42 04 1 AR
SEMNA 25 R SR Lk 90 R R N B B 1 [
WeEH 99.8% ,RSD M 0.3% ; Bk 48 1 IR v &k
AR /INBE R TSR R 99. 7% ,RSD ] 0. 4% , 453
W3,

F3 EWRLER
Tab 3 Recovery results
1T g ARy
JMAHE mg IR/ % S TR % RSD/ % JNA mg EI/ % S IR % RSD/%

100.23 100.28

2.07 2.04
100.28 100. 28
99.83 99.58

2.07 2.04
99.76 99.37
100. 07 99.51

2.07 2.04
99.80 99.17

99.8 0.3 99.7 0.4

99.52 99.64

2.07 2.04
99.82 99.99
99.80 99.59

2.07 2.04
99.83 99.29
99.40 100. 06

2.07 2.04
99.57 99.73

2.4.5 @R NTRER WA G X pH AR, WA SIAE T 0. 05 mol/L @ iR — A B

1B TR PO Ty T 5 28 07 vk B PR o 95 A IR
3SR 25 °C 30 °CH135 °C, 4550 WoR , PRI ()
BRI b ER R/ INBEGR R B I [R] B AT YR T v, DR BRI
A BT HE AT, AT S A 0 - 0. 05 mol/L B2
TAANRW IR TE pH {EE 3. 0) F 4 N
20:80,25:75,30: 70, 5 5 7, R Ao il 551 41k 3
ERTR /NG LR B B R] Bl A LIS ) 2 LA Y
S T T 7o O (E 9 i - e = B o 1 R
25 W) R R /N BERR W TC T, A B AT S
sk, Hg e AR 4R IR | B AR A AR IR

Wy pHfE N 2.8.3.0.3. 2, 45 R B, 47
pH 1 X 98 e it 7] A 3R v 5 2 /) S e 7 T S e
B 2N, R — AN ) it € 335 A T 19 A
F0 08 VR R I 5, 5 AN ) €8 335 A X DU A 1
SN, S5 Nl = RO ) (a3 A IR 2
W 8 R /1N BE B I 40 32 £ B8 34 /0Nl B {1 D T
F R /N T HC B, H B e T,
PG BB AT G K, il DL B R
Dy T A R4, 45 R LR 4 (LR AR IR
)
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Tab 4 Method of durability investigation

, £ B8 b [R] Mg Eiiy==
i S q

igE| 25 (min) e e
25 C 13.580 >15000  <1.2
FoL 30 C 12.788 >15000  <1.2
35 C 11.872 >16000  <1.2
20: 80 32.561 >17000  <1.2

325 5=

mah
25:75 13.580 >15000  <1.2

HH L
30:70 7.343 >14000  <1.2
Waters Sunkire C18
13.580 15000 1.2
(4.6 x250 mm,5 pm) > <
, Shiseido MGTI C18
B 14.025 000 1.1
B 4 65150 mm.5 m) >9 <
Thermo BDS C1

ermo BDS C18 17.420 56000  <1.2

(4.6 x250 mm,5 pm)

3 4t it

3.1 e Amg s A D EE 2502020 4
Fi L HR 2 ) 2020 4T B — 35 S A 56 SCik, £
i /NS P I 5 22 2R FH v A5CROR 3 3 Tt sl A 32
RN - BRI R, H 2 N SF RN .
AARI 739 5 28 T (e [ 24 ) 2020 4 i — &8 B
T RIS mE E vk, A A A R
“ONE - BRIRERI IR RS, (B S AR L] pH (5
AR, i & B, W AR 5 % 238 T A H AR
TR DN 25 R R /N BB 1) 00 5, FLAE s At B
A3 XF R 25 B A TG, i AE TR Sh AR o A i
TR 5 AT A 3 et VA Loy B sl D46 R 1) 4L
B (AR T O I TR o A ik,
Ui ) A T A 3 R S, L PAHIE ) R — I
HEAT BRI, AN T (5 AR Al D00 7 1 0 R AT L A7) 98 % | s
Z R BEAb, 2 4 i) D) B IR TR AR X K
i b AT AR AR R AR A I A5 R
A ST IR i e ik RO - 0.05
mol/L BR — F PR W (B TR M pH (%2 3.0)
(25: 75) VE AT i s AH

3.2 RECEAIEEF ARG SCERBE R, 43 )
HET R - WEE(1:100)  FH L 50% HBE 7K
M2 3k R /N BE O 3 B . RV R A

MRV 1 mL, & 100 mL P, FFEER IR /N BE iR 24
10 mg, K58 FRE , B [/ — &b, 2 50m A LR A
(7 VS B 75 (S A D A R B 2 B 45, o, Bk
JEW 5 mL, B 10 mL =R, iR R - H OB
(1:100 ) IR A IR R FE B 208 | F24) , BV A [ 5
PR S, PEREIN A, LA 2. 2.1 FR A X HE S IR TR
VE ok HEGHE A | DL AR 16 4 Vg T FR R A7 3153 LU 3%
SRR B, MR 25 ) R TR /N BE R AE ER R - W B
(1:100) K Bt b g B2 IO AR T A i 3910, e
ERFR /N BERR R A= e, B DL i A A, ot
Sif, FVBE PP I AE B 3R R, A B T 0 v A
WSO AR BEERTR - HRE(1:100) R A
WA R FRIBUE A,
3.3 EEA M ELSERES OEE, AR
JT R B B A i 70 Lk 550 S5ORIAZ AR AE 11 IR RAE DAL
AT RN 2 W ER R/ N BE A 1 Z A Z Ak
U BRI DR 5 P R R /N B B I A6 L 11 Sk 55
SEtR A0 IR S IR T R AT PR E TS e, SO LE
B ) 350 2 2 8 R 2 /N B ) B P e k.
UK, A% [ A G Rk A STk, W R E A il 70 b R
A R IR/ NEERL LAY, W IR TR R AN
2, EE LSR5 S AL i RRE R B TR A
AR S BT A AE T s A 1 IR
T AE 2 RE B SR 2 9], TR B 2 W R S
WA LR, IR F R E AR R
LA I ER TR/ NBEGIAT A 2 A, H A IR iy AT
Atk
3.4 BEFENT AEA  BRIERBRERAED
PRI | FAth-E5-245 3 70) 2R T RE A 1% 8 R R /1N B ik
WY o R A A i T A 24 i 5 v
A IMFER R/ NRERRR A B, O B AR A LA
4 B 532 A5 43 P 5 77 A T P RS o 2 A5 3k 5
W) B AR AT REVR B, T AT A A RS
325 FH A A I R P 000, 2 T i A AR 0 A 0 )
4 & &

AR ST T HPLC — PDA YEAGI 151 B A%
BEAE 101 AR A A 0 B /N B i () A A v, 25
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