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HPLC fingerprint of Zuogui Jiangtang Yishen Formula and content

determination of its four ingredients
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(Abstract] Objective To establish the HPLC fingerprint of Zuogui Jiangtang Yishen Formula and to determine the content
of its four main ingredients. Methods The chromatographic column type, mobile phase system, gradient elution condition, detection
wavelength and test product treatment were optimized. The optimal liquid phase conditions were: Welch ultimate AQ-Cjz 46 mmx250 mm,
5 wm) was selected as the chromatographic column, the methanol-0.1% formic acid solution was taken as the mobile phase system,
the UV detection wavelength was 254 nm, and methanol solution was set as the extraction solvent of the test solution. And
similarity analysis on the HPLC fingerprints of 8 batches of Zuogui Jiangtang Yishen Formula was performed to determine the
stability among batches. Results A total of 21 common peaks were determined, and 9 chromatographic peaks were identified from
HPLC fingerprint of Zuogui Jiangtang Yishen Formula. The similarity of fingerprints among 8 batches of Zuogui Jiangtang Yishen
Formula was greater than 0.920. The average content of the four active ingredients (loganin, jatrorrhizine hydrochloride, berberine

hydrochloride, and palmatine chloride) were 183.93£9.55, 42.64+4.77, 198.0129.49, and 96.36+9.00 pg-ml”, respectively. Conclusion
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The established HPLC fingerprint method is simple, accurate, and reproducible, which can provide references for the quality control

system of Zuogui Jiangtang Yishen Formula.

(Keywords] Zuogui Jiangtang Yishen Formula; diabetic kidney disease; high performance liquid chromatography; finger-

print; content determination
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38%A;50~60 min,38% ~53% A ;60~65 min,53% ~
60%A ;65~75 min,60%~95%A ) ; i 4 0.8 ml/min,,

5.0x10°
4.5x10°
4.0x10°
3.5x10°
3.0x10°
3
E 25x10°
op

AT 2 0x10°4

0 5 10 15 20 25 30

. Wi\
1.0x10°

00 J [ AN A j"...-i..li‘—__~___4;AAAJ-I--_-‘J‘____AAKA,,_A A —

23 BIEFRGHMRL

231 EIEFEER CRAAR SR . Ak 1
Agilent ZORBAX SB-C5(4.6 mmx250 mm,5 pm); {7,
T4 2 4 InertSustain AQ-C (4.6 mmx250 mm,5 pm);
R 3 4 Generall Cg 357K AQ #:(4.6 mmx250 mm,
5 wm); (i%FE 4 g Welch ultimate AQ-Ci5(4.6 mmx
250 mm,5 wm), $%“2.2"FHECEIRE R S T
R FETOGERE 4 1S EIEL BT | ks
BRSO R 0,35 04 I 1 R KIS 2 S e i
FHAOTERE 4, S5RPEA 1,

232 WAMRGEHEEE FHHEWE L HKAR
AV T HrasH R R 5 . i sh
H 1(ZHE-0.1% F VW) I 8l AH 2 (F B2 -0.05%
BRERVA ) (T sh Al 3 (P BE-0.1% B RV ) (T sh
4(WHEE-0.1% W RIS ) 4% “2 2" F BU EIE (g 45 1
PEATINE | 10 5% 254 nm Kb s R, 255 an1E 2 B
7, R K 2L R8P B 20 R R MR T A A5 R Y
i A kIR H e 2, YA A i H R
J& , TGSy B RO ARG A SR P Bh i S% &
ST R B N DA vh AR e 2 | OSBRI B AH4
(HEE-0.19% PRI MR s AH R S

— @i
— B2
— s
— i

40 45 50 55 60 65 70 75

A1)/ min

B 1 EYEEARBIEEERNEAMEER ST HPLC

8.0x10°

6.0x10°

4.0x10°

S/mAu

=

2.0><105-—'J

0.0 4

— EhiEl
— JREhE2
— ifEhiEs
— e

T T T T T T
0 5 10 15 20 25 30

T T T T T T T 1
40 45 50 55 60 65 70 75

B/ min

B2 iEYEEARRINEERMEAMEER ST HPLC



1424

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn

2023 4R 43 5

233 BREEVEMGAAMAULAE DA\ sk s Ak
JE RS FEF , Y BE—0.19% R M shAH 45635 1 454
HEAT AR BE VRSO AL ; KR 25 °C; WARME F Agilent
1200 /=580 AR (0 354X ; 35 AL {d ] Welch ultimate
AQ-Cys(4.6 mmx 250 mm,5 pwm)fEiEAE, 105K
MK 254 nm (G5 O35 R, &80 BENL A1 45
JnE 3 frs, Wshil A SHHEE, sl B R 0.1%
R 7K R, HEFR “ VR BRE 37 5 F A T BB BE VR | %
S 58 A IR SO IO (15 58 v LU AR 43 B B 3
Bl JWER b PR VR BRI 37 454

234 FAERMERKEEE XSS 1(254 nm) |
A0 2(245 nm) ERHF 3(335 nm) AS[H]EE ARG 2%

2x10°

R, 422,27 48 BURITG (35 S5 1 AT I A2 | 45
AN 4 FroR SR IEHE 254 nm B (435 (&
Hh o T A A s, S B o T, A5 I
WS ST ORI R B 5841 1(254 nm) .

235 AR BRI EE AR ok
PR 1(70%H 1) FEIGE T 2(509% T B ) Fife
B 3 (B AR A R IO ), 4% 2.1 TR T oK
ANER5 % A3 RS S I 70% FEE . 50% L 100%
HIE 40 mL, $%“2.2"F8 B0 BSOS MR- T I0 E
FLBER TR HPLC B3 255 AN 5 s, $2 L
B R 70% H B 50% Wl 03k 18] P[5 - I A0
FEA — B, AR BUA T W BT 5 R T

= §
<
£
0
i
04
-1x104
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
FriE)/min
3 IEYEIE AR B &G R ZAMERE S 7 HPLC
x1 AApEvERETIEQEIEMEE RN & HMRL
VEBIRBEE 1 VEMLBERE 2 VEBRERE 3 VECRERE 4 VEBLRERE 5
t/min Al% B/% t/min Al% B/% t/min A% B/% t/min Al% B/% t/min Al% B/%
0 98 2 0 95 5 0 96 5 0 95 5 0 95 5
10 92 8 20 70 30 15 87 13 23 77 23 15 87 13
13 85 15 25 68 32 28 77 23 30 74 26 28 77 23
35 78 22 45 60 40 35 74 26 45 62 38 35 62 38
45 T4 26 55 50 50 50 62 38 55 47 53 50 45 55
65 60 40 60 45 55 60 47 53 65 30 70 65 35 65
70 5 95 70 5 95 65 40 60 70 5 95 70 10 90
/ / / / / / 75 5 95 / / / / / /
5x10°
—2E5M
— &
4x10° — L)
3x10°
3
<
£
o 2x10°
iz
1x10°
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
FriEl/min

B4 IELEERRRNEKERNARMENERTE 7 HPLC



2023 4F5f 43 4%

1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

1425

o, ARk 22 L A RO AR T A e
BRI PR SR BUA ) 3 (HEE) .

24 IRYEIEHR

2.4.1 FRGURIER ST FREUEIE R EE ST B 8 it
Fe VA AN i B A AR, 2.2 T 8 S
FEDUZE B 8 HHEAE Sl Y s 45dls LA ATA SO
N R 2 8072 25 b 25 3598 SO TS AL REPE
FR50) (2004 FR)EAF, UL ST S @ERIN S R
2 s AGIE K H BVCEL , sy Mo A, Aok ) o8 0 4 12
R 0.1, B A O B IET R < 2 iR 2L
EHEALUEE PR RGE " # AT A RN 3RA5 1 21
A W, 555 BRI L, R R ARV e VA AR 25
TitE s E SRR R A — B, 25 RTEDLA 6,
242 SEAIERFRIN Sl P2 U IR A
T, i A A M 2 5 D7 R it 48 S0 R I 5 i
JE T2 A B 25 B 5 RE i HPLC 21 A>3y g rh
(1) 9 A ST THEIN, 0008 15 ki (iR
) 2 SEEE LT HIR) 3 5 aikig (G4 ) |

4x10°4

3x10°

2x10°

S/mAu

=

1x10°

4 SEIEE (DY) 5 5 A5 IE (FhIR 2 ) |
6 SO IE (IR ER R /NBERR ) |7 5 (i 0g (ERAR 1 1Y
1T) .8 ‘T (0 (Bt e (S T ) |9 5 (e ( S bz
). SRR 7,

2.43 MIMRBEIEM ¥ 8 A2 ITRER RS B RS TR
g A B R AT R (P 2y ek de SURE A
PUET RGN, B2 AL IE G, 34T kg DT
e, PRI LR, 45 5 D36 2.8 Rk 22 T kb5 1
FE 3 B AL BE 17>0.920, 72 A [ KR b
Z A 22 S80I A Lo FEAR— 2, 8 HEWR A2 VAR
Wh 2 B 7 B AR A .

25 BEFEFER

251 LMEXRRFLR KEBEIEEERB 21700
X BRI A RS, A5 2 4 RS Rk B TR A
X BRI, 45 2. 27 T T ik S I A, LA B
W MR AL VR T BN AL bR, il ARifE il 28,
BT AR AN B O R SR TR A TR R, 43
SR LA 1001 F1 31 B A ERE 1440 S BRI
REDRR, L 3,

— IREUARI
— IR
-

T T T T T
0 5 10 15 20 25 30

T T T T T T T
35 40 45 50 55 60 65 70

i &/min

BE5 EyEEARmENAFEE HPLC

Béd 40 -

55/mAu

=

160.72 4

000 10.BT 2174 3281

= 543 8521 16,08

Bt E/min

E o6 8#tAVIMEYER ST HPLC IEU EIE R EFERX



1426 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn 2023 44 43 45
1.0x10° 4
. i
8.0x10°
2 60x10*
op
AT 4.0x10° 6 9
2.0x10* 4 1 2 8
PL k 3 4
00 N . A
o 5 10 15 2 % 4 45 5 5 6 6 10 15
A E]/mi n
B — A R 3 A
2.0x10°
6
1.6x10° 4
z 89
£
u 5 T T
iz 1.0x10° P P
5.0x10° 4 \WM\AAM
i 5
" 3
2
0.0+
0 é ‘\IU 15 2‘0 25 3‘5 4‘0 4‘5 5‘0 5’5 6‘0 6‘5 7‘0 7‘5
A E]/mi n
7 BEXMRBR(A)REFAEERSFHGS(B)HPLC BiEE
F2 SH#tZVAREMERS T HPLC £ HIENBME
AR S1 S2 S3 sS4 S5 S6 s7 S8
S1 1.000 0.987 0.986 0.965 0.964 0.982 0.925 0.949
2 0.987 1.000 0.969 0.956 0.960 0.984 0.924 0.956
S3 0.986 0.969 1.000 0.986 0.970 0.975 0.935 0.935
S4 0.965 0.956 0.986 1.000 0.966 0.973 0.946 0.945
S5 0.964 0.960 0.970 0.966 1.000 0.972 0.943 0.948
S6 0.982 0.984 0.975 0.973 0.972 1.000 0.930 0.952
S7 0.925 0.924 0.935 0.946 0.943 0.930 1.000 0.968
S8 0.949 0.956 0.935 0.945 0.948 0.952 0.968 1.000
£33 BEHOSHOAFE HXREUREETEE
Loall)o % EYSpiy WA R LA/ (pg-mL™) AR/ (g mLt) AEHIR/ (pg-mL™)
R Y=5.0x10°X+3.90x10* 0.999 0 50.49~370.25 0.19 0.63
LRI MR R Y=2.0x107X+5.73x10* 0.999 5 34.25~48.06 3.83x102 0.13
R/ NEERR Y=2.0x107X-1.48x10° 0.999 8 127.01~330.43 3.45x107 0.12
T Y=2.0x107X+4.05%x10* 0.999 1 66.90~134.19 3.42x1072 0.11

252 EEEIRE  BUE I RERE S E Oy bl R
W, F“2.27 WU Al S SLHERE 6 IR, AR
R ZGHROE Fh R/ NEERE AR R 1 VT A A N S
HE g 315 06 T REURD £ B8 I R] 1% RSD AL, 457 1IF 14
13- BAFE] RSD 43514 0.45% 0.56% .0.52% .0.42%,
WA FR RSD 435114 1.86% .1.62% .0.98% .1.29%, 35
WA 2 B AT

253 FEthiks R —Z2 HRERE a5 5 O il

T, 52,270 TR, o0 i TR R A9 0.2,
4.6.8.10,12 h FERERIN, LA Sh R ER IR 25 AR Bl |
TR/ NEER R L TT AR g 2 ARG ST
T BURIER B R TE0 7 RSD i, 454 HE I £ B i 1] RSD
535124 0.54% .0.65% .0.60% ,0.49% , W THIFL RSD 43
SR 2.41% .1.80% 1.73% ,1.56% ., FEHWIHE AR
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WAL 1 g(6 0r), F52. 17T i i W il 25
AT AR A%, 4 2.2 TR gk Ak AT
R, DL DR IR ZGHRAR R AR /NEEmR  Shia 1
TT A G 04 Ry 2 BRGE  THBR0AFDGT U T BRI X O BE
B[] % RSD 1, 4% 4k W AH XF 8 B4 B [RIRSD 43+ 5]
4 0.65% .0.61% .0.53% .0.41% , Hi%F W i AL RSD 43
BN 2.78% 1.74% .2.40% 2.16% , Ut W J5 ¥k 8 42 P
RAf,

2.5.5  JARIEAGRE: R E A i AL R
Wit BT R TRIAR 1 g, AT 9 00 KA E 152
A & BB 50% . 100% 150% i A AH B 12 Xt iR

fn, 2217 I IE R A R WS R 2.2 TR A%
PFRHEREINE  TE SR T BT A S FhIRR 2R, |
ER TR/ INBEGR  ERFR L EL T A s D 25 R R 4
Tl 4 4 ~F- 4 i A [l W 32 7E 101.04%~105.00% 22
8], RSD 7£ 1.92%~3.81%2 7] (n=9) , & WHiZ J s il
WEWR Ay 25 R Wk 4,

25.6 FESEEIE S5 8 HEUR (S1~S8) A IH
REHE 25 B R TR AR o, 352,17 T T 7 v il 5 i
Al SR, F2 2,27 WU G5 SRR E | TR A
H L ERTY ERIRZAARGR  EhRR/NEERR  Fh R L ST Y
T ARILER S,

R4 4 FASFERERFEIREEE (n=9)

Lioalll)s % b e BE H il 5 Bt /mg Xof B I H/mg M5 -5/mg e P [l iR RSD
ST 50% 0.009 3 0.153 8 0.171 0 105.11% 105.00% 1.92%
0.009 3 0.153 8 0.171 0 105.14%
0.009 3 0.153 8 0.168 2 103.34%
100% 0.018 6 0.307 6 0.330 9 101.53%
0.018 6 0.307 6 0.338 6 104.02%
0.018 6 0.307 6 0.346 1 106.47%
150% 0.027 8 0.461 5 0.524 2 107.57%
0.027 8 0.461 5 0.524 9 107.72%
0.027 8 0.461 5 0.508 4 105.11%
LR 50% 0.003 4 0.020 7 0.021 8 88.94% 92.01% 3.67%
0.003 4 0.020 7 0.022 1 90.55%
0.003 4 0.020 7 0.021 1 85.45%
100% 0.004 2 0.041 4 0.044 0 95.27%
0.004 2 0.041 4 0.045 0 91.12%
0.004 2 0.041 4 0.004 6 95.18%
150% 0.010 1 0.062 2 0.069 4 95.36%
0.010 1 0.062 2 0.067 5 92.20%
0.010 1 0.062 2 0.068 6 94.05%
LR/ INEEGR 50% 0.009 8 0.130 8 0.143 5 102.23% 100.65% 1.98%
0.009 8 0.130 8 0.141 3 100.48%
0.009 8 0.130 8 0.145 5 103.74%
100% 0.019 6 0.261 6 0.276 1 98.05%
0.019 6 0.261 6 0.286 4 101.98%
0.019 6 0.261 6 0.286 2 101.88%
150% 0.029 4 0.392 4 0414 1 98.03%
0.029 4 0.392 4 0.423 7 100.47%
0.029 4 0.392 4 0417 8 98.97%
R IyT 50% 0.004 8 0.050 7 0.055 8 100.82% 101.04% 3.81%
0.004 8 0.050 7 0.055 4 99.91%
0.004 8 0.050 7 0.051 5 92.28%
100% 0.009 5 0.101 3 0.112 4 101.60%
0.009 5 0.101 3 0.111 7 100.83%
0.009 5 0.101 3 0.117 8 106.82%
150% 0.014 3 0.152 0 0.169 5 102.11%
0.014 3 0.152 0 0.171 4 103.37%
0.014 3 0.152 0 0.168 7 101.61%
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£S5 SHEAAEHEREHF 4 DS ENE
R (pg-ml™,n=8)

Blisy e ERRRZGREN HhmUMER e ST
sl 185.39 42.14 206.06 103.17
) 185.58 4230 205.46 103.59
S3 178.27 37.59 190.71 87.53
sS4 177.58 38.16 190.14 88.16
S5 195.88 45.73 189.20 100.55
S6 173.86 37.47 191.71 95.27
s7 199.54 48.60 214.59 83.96
S8 175.38 49.10 196.24 108.66
Xt 183931955  42.64x4.77  198.01£9.49  96.36+9.00

3 itig

DKD JE A IR e i WL o)™ 8 AR 45 5 A e
Z— LRI Sl ) E BRI PEdRIE , #] 2035
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