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Abstract: Objective To study the impurity profiling of Puerarin Injections and identify its chemical structures. Methods Twelve
batches of Puerarin Injections from eleven manufactures were detected by establishing HPLC gradient analysis. High preparative
performance liquid chromatography and NMR technique were used to isolate and identify the impurities. Results There were
obvious differences in the numbers and content of impurities among the Puerarin Injections from different manufacturers. Five
impurities were totally isolated from puerarin raw material and identified to be isomers or derivatives of puerarin, named
3’-hydoxypuerarin, 3’-methoxypuerarin, genistin-8-C-glucoside, neopuerarin B and neopuerarin A. Conclusion The method by
which more peaks could be detected is accurate and reliable. Furthermore, the study on the impurity profiles of Puerarin Injections
provides reference for the quality control of Puerarin Injection, according to this, several impurities can be controlled.
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t/min A% B/%
0 75 25
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41 75 25
50 75 25
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Table 2 LOD and LOQ of the main impurities of Puerarin Injection
ST SE i R el fR
SRR/ (ng-mL ™) XA /% SRR/ (ng-mL ™)
1 0.100 00 0.02 0.033 00
2 0.130 00 0.03 0.042 90
3 0.066 50 0.01 0.021 95
4 0.080 00 0.02 0.026 40
5 0.100 00 0.02 0.033 00

0.999 9), [FIJFFEN y=35 363 x—917.4; Z&Ji 1
7 0.25~7.50 pg/mL Stk X R RAIF (r=0.999 4),
[ RN y=27 767 x+1 332.4; )5 2 1F 0.33~
9.75 pg/mL &R R R (r=0.999 8), [HJHJ7FE
Hy=32974 x+424.29; Z%Jit 3 £ 0.33~9.98 pg/mL
KPR AR R (7=0.999 2), VA5 FEN y=46 080
x+48.994; &) 4 /£ 0.25~7.50 ug/mL £ R K
4F (r=0.9983), [A[IHJ7FEA y=28 120 x~790.72;
JRJE 5 AE 025~7.58 pg/mL MR RRL (r=
0.9988), [HIHFEK y=26 018 x+1 750.1,
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Fig.1 The chromatograms of Puerarin Injections and impurities
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Fig.2 Structures of puerarin and five impurities

1: Rj=B-pyranoglucose
2: R=B-pyranoglucose
3: Ri=B-pyranoglucose
4: R,=B-furanoglucose
5: Ri=o-furanoglucose

OH HM#: R,;=p-pyranoglucose

BIRER 5 MR RMEN

R=H R;=OH
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#3 ERZESFIZEA 'H (600 MHz) #1°C (150 MHz) NMR I E#3E & 24T

Table 3 'H (600 MHz) and *C (150 MHz) NMR Spectroscopic Data of impurities 1- 5 in DMSO-d6 (J in ppm, J in Hz)
10 olo] 37 48 518
no- Oy, mult. Jc, type Oy, mult. Jc, type Oy, mult. Jdo, type Oy, mult. I, type Oy, mult. Jc, type
2 827s 1529CH 8.39s 1529CH 8405 1539CH 8.34s 152.6CH 831s 152.6CH
3 123.0C 1255C 122.0C 1233C 1233C
4 1749 C 1749C 180.5C 1748 C 1749C
5 791d(@8.7) 1262 CH 7.94d(8.8) 126.1 CH 161.1C  795d(89) 1264CH 7.90d(8.9) 125.6 CH
6 697d(7.9) 1152 CH 6.99d(8.8) 1159CH 631s 989CH 691d(8.9) 1164 CH 6.87d(8.8) 115.6 CH
7 161.7C 161.9C 163.3C 160.5C 161.7C
8 1126 C 1125C 1043C 111.7C 109.5C
9 1563 C 156.2C 1563 C 1549C 154.6C
10 116.7C 116.7C 104.6 C 1164 C 116.6C
r 123.1C 1232C 1212C 1224C 1225C
2> 7.03d(1.7) 113.1CH 7.178 1153CH 739d(8.6) 1302CH 7.40d(8.6) 130.1CH 7.38d(8.6) 130.1 CH
3 1472C 1448C 6.82d(8.6) 1151CH 6.82d(8.5) 115.0CH 6.82d(8.6) 115.0CH
4 146.4 C 1453C 1574C 1572C 1572C
5 6.75d(8.1) 1152 CH 6.81d(8.2) 116.7CH 6.82d(8.6) 1151 CH 6.82d(8.5) 115.0CH 6.82d(8.6) 115.0CH
6 6.80d(8.1,1.8) 121.6CH 7.04d(8.1) 1198CH 7.39d(8.6) 1302CH 7.40d(8.6) 130.1CH 7.38d(8.6) 130.1 CH
-OMe 380s 55.7 CH,
8-Glcp 8-Glcp 8-Glcp 8-Glcf 8-Glcf
1”7 4.81d(9.8) 73.5CH 4.82d(9.8) 735CH 4.67d9.8) 733CH 527d3.3) 80.1CH 5.72d(3.1) 79.7CH
2” 4.031(9.1) 70.8CH 4.04t(9.1) 70.8CH 397t(9.1) 70.7CH 4.15m 81.8CH 4.15d(3.0) 77.8 CH
3” 327 (m) 789CH 328m 788CH 324m 788CH 3.80m 80.6CH 3.80m 75.1 CH
4” 3.17 (m) 706CH 321m 70.5CH 320m 706CH 4.12m 769CH 4.12d(2.7,8.7) 80.7 CH
5” 323 (m) 819CH 325m 81.8CH 321m 81.7CH 3.82m 688CH 3.82m 68.5 CH
6” 3.44(m), 614CH, 3.45dd(5.5,11.2), 614CH, 3.44m, 61.5CH 343 m, 63.7CH, 3.43d(10.8), 63.9CH,
3.70d (11.4) 3.71t(15.5) 3.70d(11.4) 3.59m 3.59d(10.3)
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Table 4 The norm content of impurities and puerarin in Puerarin Injections from different manufacturers

S it ZRIF 1% IR 2% AR 3/% T A% ZRFS5I% BRI %  BIRY%

A HSW 1611187 0.04 0.06 0.19 0.33 0.27 97.81 2.19

B VRS 161002 0.28 0.04 0.14 0.39 0.36 98.57 1.43

C VEMW 1611241 — — 0.22 0.42 0.36 98.79 1.21

D VRS 17010209 — 0.06 0.11 0.24 0.19 99.17 0.83

E W 1610002 — 0.07 0.10 0.34 0.27 99.04 0.96

F S 1703213 — — — 0.34 0.31 98.91 1.09

G *ret 160402 — — 0.07 0.16 0.05 99.64 0.36

H *ret 161202 — 0.06 0.04 0.29 0.08 99.43 0.57
I ket 201703101 — - 0.04 0.24 0.06 99.66 0.34
16122021 - 0.05 — 0.15 0.06 99.65 0.35
J HEr
17022018 - 0.05 — 0.16 0.07 99.63 0.37
K *et 16061419 0.03 — 0.08 0.05 — 99.82 0.18
“—7 RoRAAH
“—” means not detected
3 e [3] AVLHE, SRMEZE. VO A SR i BT AR AEBE ST [J].
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