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Study on quality of Reduning Injection based on UV fingerprint

WU Rui-si, LIU Tao, FU Chun-mei, PENG Xiao-feng, TAN Yue-qi, YANG Dan
Chengdu University, Chengdu 610106, China

Abstract: Objective To establish the quality standards of Reduning Injection (RI) based on UV fingerprint, and improve the quality
standards of RI. Methods Full wavelength UV-vis spectrophotometer was used to scan the 15 batches of RI, a reference fingerprint
was established, correlation coefficient method was used to calculate RI sample fingerprint and control fingerprint similarity, and the
14 batches of samples were verified. Results The five batches of RI were within the validity period, their UV fingerprints were in line
with the requirements, similarity was all above 0.902, while the absorbance values were in the ranges of 0.693—0.781 (323 nm),
0.323—0.370 (267 nm), 0.957—1.067 (236 nm), 0.902—1.013 (226 nm), 0.953—1.075 (218 nm), and 0.926—1.052 (211 nm); In
addition the expired nine batches of RI, similarity is less than 0.902 or the absorbance value does not meet the standard. Conclusion
UV fingerprint method can be used as a simple and accurate method of quality evaluation for the quality control of RI.
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1 {XEE5HH

TU-1810PC BLZLANAT WL MO RETE, Jb Rt A
WA RS A .

PR TSR, LS 160542, 160543 160544
160545, 160546 160547, 160601 160602+ 160603
160604 160605 160606+ 160607 160608+ 160609
160610, 160611, 160612, 160613, 160614 111201
120201+ 120701+ 120801, 120802 120803 130201 .
130501, 130801, VLR NLmA A .

2 FEEHER
2.1 KEFEEH

RSB ATE TR 1 mL & T 10 mL &
o, i RERRE R ZIEE, S, PRI 1 mL
FRREWCE T 100 mL fHH T, Inaife/K R 2 205,
AT, HIAF A

DRI S EEL = VW Pl = ILEREiE
JEHET BE 2.00 nm,  FHEVEF: 200~800 nm,
A Abse WFFTFHENKG (0.5, 1.0 nm) 5414
T (B, Ry P,

FH S nT &, S E A 0.5 1.0 nm B,
BIEACD — 40 et thk s AHRFEBE, AFEH
TR B — 3, DU R A ). SO
FH A 2 A5 98 2.00 nm, VI : 200~
800 nm, YeJERI: Abs, FHEMENG 1.0 nm,
R PR
22 HiX@miAReE &

R BB AR THESNW 1 mL, BT 10 mL X
100 mL S, InaifbkmRe 2205, 25, RS
FRE 10 £55F0 1 000 £ B S, 3% “2.17 T

o PGS A, S5 E 1. T, R
AEE TSR 10 50, SO EET 10
Abs, KNS BIRAERE, Fk 1000 {1, {1 800~
200 nm N, PrAROGEEELE 0~1.5 Abs, A
Brad, WO R R A T A R R RS A
TSR 1 mL & T 10 mL £, naifbKF
BRZE, B4, FIREBE 1 mL MRKE T 100
mL &, IaioKmRE R ZIE, $#85, BifS.

I
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FINEIE

Fig. 1 UV spectra of RI after 10 times (A) and 1 000 times
(B) dilution
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AR, T2 “2.17 TETHG 2 I G g
SATIESAAH 6 . TR 323, 236, 218 nm, K
4 267.226-211 nm &bl HAR G EEAE I T RSD,
34 0.10%- 0.05%- 0.04%-+ 0.11%- 0.04%. 0.05%,
WG B R LT
232 FUEtEHgCY di «2.27 T E I )%
AR IR, i “2.17 TR E G &
f, 5T 00 1. 24 3. 4 ShFHi 1 k. T4
323, 236, 218 nm, P4F 267, 226, 211 nm Abil
SE O FE I RSD, 20514 0.13%. 0.47%-
0.39%- 0.59%- 0.41%. 0.48%, WKW
5h WELE
233 EREMEHEDT I 2.2 T E Ik
AR R, 2 “2.17 BTG C DG &
R4, EREEAE 6 IR. Tk 323, 236, 218 nm,
WAy 267, 226+ 211 nm Kb LG FEAE 15
RSD, 7514 0.46%- 0.51%- 0.49%- 0.46%- 0.52%-
0.54%, FKUFZ LM EZE R I,
2.4 BETESREINEILRED
WANHNE 15 HEARE TS, & “2.2”7
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Fig.2 UV mapping of 15 batches of RI
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Fig. 3 Control UV fingerprint

2.6 FREEX
2.6.1  ABERT ¥ 15 HEPGEE TR SRR S
AME B 550 BUR AN R SIS AT A E 20T, 45K
PEAL PR AE “IBM SPSS statistics” H1 XU AR & A 2%
“Kendall [f] tau-b” M it EAHLLE, Z5RIE 1.
AU, 15 A BOW A B R TSR R A R S
X AR S A ALEAE 0.902~0.942, H WA
(R TV E R, R “2.27 JRBTHE (7 VR 4
PR, 3% “2.17 TR E DG 4 1
TP A58 A1 B0 L5 0T R 2 P 3 (] PRI AR BLEE BV AN
F0.902.
2.6.2 WG 15 HEAROW N MR TS
(R MRS T 06 323, 236, 218 nm, 4T 267,
226+ 211 nm AW EEAESE R ILZ 2. v L, 2%
P IR TSI, 4% 2.2 DU 8 IR i
A AR SR, 4% “2.17 TR E DG R 4
PR, AT 2840 B RO P AR B[R] 1 43 3096 A2
323 nm (0.693~0.781 Abs). 267 nm (0.323~0.370
Abs). 236 nm (0.957~1.067 Abs ) 226 nm (0.902~
1.013 Abs). 218 nm (0.953~1.075 Abs). 211 nm
(0.926~1.052 Abs).
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Table 1 Similarity analysis results of UV fingerprint of RI
givs S MRUE | v dits AR
1 160543 0.933 9 160606 0.934
160607 0.936
160608 0.927

160545 0.925 10
160546 0.910 11
160547 0.913 12
160602 0.930 13

160609 0.906
160611 0.902
160603 0.937 14 160612 0.905
160604 0.937 15

160605 0.942

160614 0.911

[N BN LY, I N VS B (S

fiff i T VA A R 4% “2.17 T E IR
ARG, A2 A M S RO B 5 0 TR iR 4L
&I 2 KA b PR AR 1 “IBM SPSS statistics” AR
AR “Kendall ) tau-b” 8ot EAE, 45

W2 3. AP, BAE 14 UG TR AR, 2
TR RO 5 HEFE S, SRS 1 AH AL AN
WG FEE TG B EE SR T4 AR 9 #HEAE i,
RAME LU TS AR BB FEARF A B E K

3 g

RO VE AR rh 245 B IR o o0 A v i F
—Fiorik, BAT RS KL R,
FILPELF IR P . ARk 2 B A3
PR ZR BRI M 26 AT HREURAE, SN FRgUA
] 2y R L TR % e P, el
JRA3 IR R A, S RERIIL AR 2 1) AR 5 A
Wi,

A FOS PR S AT AP KR, R 1
il 2% R AT TR, RO AR T
SHEFERE 1000 55, 7F 200~800 nm AN, T
AW CEAE 0~1.5 Abs, B A, BiE TR
PGSR ek 58 2.00 nm, FHE
200~800 nm, YGRS Abs, F4HFE 1.0 nm,
PR : Do FExd BRI T RS . R vk
RV GVERW TV, g5 BRIk R AT,
YL TR AN S FAT FoR A7

P BER S 1 A K S T L, 2 Rl
JEHZE 200~400 nm, 7 323, 236. 218 nm AbFEAE
e, T 267, 226+ 211 nm AAELESELY, 400~800
nm [FSEARTCRI, RIFESE 6T Y B A REIE D
KR, e WOGTE N o4k, k2 Ui
BAMELUERE AR A bR e 1 S H ATk
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R2 15 HASTIEHREERALEE
Table 2 Map absorbance values of 15 batches of RI

. W 1%/ Abs
TR A
323 nm 267 nm 236 nm 226 nm 218 nm 211 nm
1 160543 0.701 0.323 0.960 0.902 0.953 0.926
2 160545 0.728 0.335 0.984 0.928 0.985 0.959
3 160546 0.731 0.340 1.004 0.944 0.996 0.968
4 160547 0.714 0.334 0.979 0.923 0.977 0.953
5 160602 0.725 0.339 0.991 0.932 0.984 0.960
6 160603 0.722 0.335 0.979 0.922 0.977 0.951
7 160604 0.744 0.348 1.027 0.966 1.018 0.992
8 160605 0.733 0.345 1.015 0.955 1.009 0.982
9 160606 0.730 0.347 1.023 0.962 1.014 0.990
10 160607 0.694 0.326 0.961 0.905 0.956 0.931
11 160608 0.706 0.339 0.994 0.935 0.984 0.962
12 160609 0.709 0.334 0.974 0.920 0.975 0.952
13 160611 0.725 0.343 1.019 0.956 1.005 0.979
14 160612 0.693 0.327 0.957 0.903 0.956 0.931
15 160614 0.781 0.370 1.067 1.013 1.075 1.052
T 0.693~0.781 0.323~0.370 0.957~1.067 0.902~1.013 0.953~1.075 0.926~1.052
®3 MHASTEFHREIMELEIZBRUESTER
Table 3 Similarity analysis results of UV fingerprint of 14 batches of RI
s At AR PR Abs T AEAT A T L

323nm 267 nm 236 nm 226 nm 218 nm 211 nm

1 111201 0.867 0.795 0403 1.150 1.101 1.172 1.187 1 T BN BOBEERD
2 120201 0.894 0.764 0352 1.049 0996 1.061 1.050 i & CHEBUEAND
3120701 0.882 0.880 0.421 1.187 1.139 1221 1.228 1 T BN OBREERD
4 120801 0.892 0940 0460 1284 1241 1.339 1.366 i T BN OBREERD
5 120802 0.907 0.904 0445 1250 1.203 1.293 1313 1 i (RO RD

6 120803 0921 0872 0433 1227 1.180 1261 1.281 1 & (BOGHEERD

7 130201 0.886 0.847 0388 1.112 1.058 1.134 1.116 w 1 CHEBLEEAN WOBEERD
8 130501 0.909 0.850 0392 1.118 1.063 1.136 1.114 1 & (BOGEERD

9 130801 0.902 0828 0397 1.169 1.097 1.153 1.125 1 & BOGEERD

10 160542 0.933 0.729 0338 1.012 0.948 0.997 0.968 P e

11160544 0929 0.711 0327 0968 0910 0.963 0.936 & 2

12 160601 0.924 0.714 0334 0979 0923 0977 0.953 P 2

13 160610 0911 0.768 0.360 1.059 0.998 1.054 1.026 & 2

14 160613 0.932 0.746 0354 1.034 0977 1.033 1.009 & 2

HATRE TSR — KA, ok A St S TR BRSO AR RE i 4 2 R0 TR AR 2
NIRRT ZE . ARSI RS R AR
KSR, 15 HERORE S BCRAE — e RE S T RENS S ™ SN THE SO AR SRS, AERRET
d IR, (HIX 15 SRR AP HE S ARG, wIfe REFPOREL, AT 4 HERE i[RI AN AL SR AN A AR AL
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