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Study on Fingerprint and Content of Sugar Components in Compound Kushen Injection

DUAN Xiumei, WANG Pengfei, ZHANG Yameng, BI Xiaofeng, HAI Lina®, QIN Wenjie (Beijing Zhendong
Guangming Pharmaceutical Research Institute, Beijing 100085, China)

ABSTRACT: OBJECTIVE To establish the sugar fingerprint of Compound Kushen injection by HPLC-ELSD, and to
determine the contents of fructose, terpinol, glucose and sucrose in Compound Kushen injection simultaneously. METHODS
The chromatographic column was Prevail Carbohydrate ES(4.6 mmx250 mm, 5 pm). The mobile phase was acetonitrile-water
with gradient elution. The flow rate was 1 mL-min!. The column temperature was 15 °C. The ELSD drift tube temperature was
60 °C. The atomization temperature was 60 °C. The carrier gas(N2) flow rate was 1.5 L-min~'. RESULTS The sugar fingerprint
of Compound Kushen injection was established, and 6 common peaks were distinguished. The similarity of 10 batches of
samples were all >0.95. In the corresponding concentration range, 4 sugar components respectively showed the good linear
relationships between the concentrations and the peak areas. The correlation coefficients were >0.999 6. The average recovery
rates(n=9) were 104.85%, 103.40%, 105.34% and 104.71%, respectively. The RSDs were 2.55%, 2.98%, 1.65% and 2.58%,
respectively. CONCLUSION The established method of fingerprint and multi-content determination method is simple with
good repeatability, which can provide comprehensive reference for quality control of Compound Kushen injection.
KEYWORDS: Compound Kushen injection; HPLC-ELSD; fingerprint; content determination
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XSE205DU HL ¥ K- (M Fe -84 2 BilERHEcA
FRZAF]); KQ5200DE %% i 7 i vk i (B LL il e
IXESA FRA D
1.2 K5

D-SBEELS : 111504-201703 5 461 . 99.8%).
D- JC 7K 7 2 B (It 5 . 110833-201707 5 4l JiF -
99.9%) . HEREAIL S 111507-201704; 4 . 100%)
I A R 2 A e A B s AN G Y
BARHARAR, L5 S-033-180124; 4l .
98%); LMFE(igal, BuwmmEAn); ik
8O(FE W BURBHE AT BR AR, HEEGTH, 5
20171332); FrH7KA Millipore M 4liK R G il 5

ST S TSRO B PR AR 245 80y A B
oA, #5551 20181034(S1), 20181138(S2),
20181139(S3) , 20181203(S4) , 20181204(S5) ,
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2 FEEHR
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211 FHEWWSE &S WO 5K AR
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2.1.2  XFHE AR A O IR R A A K
WHRH D-SFEHE . FAEE . D- TG /K 8 25 1 A R X R
phAE R, M [ WA A I mL & D-RBE
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2.2 MRS RIS S AL

DI R 3 78 ] [Prevail Carbohydrate ES #F
(4.6 mmx250 mm, 5 pm)]. FiEAH : ZHE(A)-K(B);
BAEEVEME LY . 0~25 min, 85%A; 25~30 min,
85%—70%A; 30~45 min, 70%A. & 15°C, Wi
# 1 mL-min™', PEFERER 10 uL, ZEAERIIIARZE
IR 60 °C, ERAEIRIE 60 °C, Z N
1.5L-min's
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0.66%~1.62%, LL “rheli{aifds so ik AR DU PE
REE(2012 4ERR)” PEAT, REPERZ [AAH B LA AR
J#>0.99,
233 FREtlE BRI R R G
S1), 4r4TF 0, 4, 8, 12, 16, 20, 24h ¥k “2.27
TUT % S AR, SRR, LS Sg(D-
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I E A9 RSD {HA 0.03%~0.21%, AH X}l i £
RSD B} 1.52%~2.98%, LI “thzh(aiikts o0 Kl
AHLBE P R GE(2012 4ERR)” VRN, BT Z [ 4H
HLEARUE>0.99, FEAMHLFIEIRATE 24 h AR
FEPE RS
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R E I8 S, e “2.1.37 TR Jr ikl
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Ty B R, W AR HARE, WifiE S %
I D-JC/K A E RSN S W, SR X IR Hox
I, FRINT 4 A, 200 SRpE (g 3).
PARE(I 4), HZABE(E 5), FEREE 6), XTHRFELL
RIS UL 1, FE5EmE LA 2,

| 5
1 b
‘v—r‘J"\r‘ﬁ‘*l I T T—T T |‘ far— |’\r/’\r—v—/|\ —T—T—

1357 9111315171921232527293133353739414345
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Bl xR E
3-D-SRMl; 4-HAEE; S-D-JoKHIANE; 6-mEk .
Fig. 1 Reference fingerprint chromatogram

3—-D-fructose; 4—pinitol; 5—D-glucose; 6—sucrose.
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Fig. 2 HPLC fingerprints of sugar in 10 batches of
Compound Kushen injection
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®1 ErESEHFBESNEEENESL R
Tab.1 Similarity result of fingerprint of Compound Kushen
injection samples

FARIE  S1 S2 S3 S4 S5 S6 S7 S8 SS9 SI0
S1  1.000 0.994 1.000 0.998 0.998 0.991 0.969 0.995 0.994 0.998
S22 0.994 1.000 0.994 0.998 0.998 0.971 0.938 0.979 0.977 0.987
S3  1.000 0.994 1.000 0.997 0.997 0.989 0.967 0.994 0.993 0.998
S4 0.998 0.998 0.997 1.000 1.000 0.980 0.951 0.987 0.985 0.993
S5 0.998 0.998 0.997 1.000 1.000 0.980 0.952 0.987 0.985 0.994
S6  0.991 0.971 0.989 0.980 0.980 1.000 0.994 0.999 1.000 0.995
S7  0.969 0.938 0.967 0.951 0.952 0.994 1.000 0.989 0.990 0.979
S8 0.995 0.979 0.994 0.987 0.987 0.999 0.989 1.000 1.000 0.998
S9 0.994 0.977 0.993 0.985 0.985 1.000 0.990 1.000 1.000 0.997
S10  0.998 0.987 0.998 0.993 0.994 0.995 0.979 0.998 0.997 1.000
R 0.999 0.988 0.998 0.994 0.994 0.996 0.979 0.999 0.998 0.999

A B

5
6
4
AL

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
t/min t/min

C D

0 5 10 15 20 25 30 35 40 0 5 10 1520 25 30 35 40
t/min t/min

&3 +%EM HPLC & H

A-ZS B B-XF TR C—REMIRIR; D-0.25%0H: i 80; 3-D-
Bl 4-A0BE; S-D-ToKHEINE; 6-KEbE,

Fig. 3 HPLC chromatograms of specificity

A-blank solution; B—reference substances solution; C—sample solution;
D—-0.25% tween 80; 3—D-fructose; 4—pinitol; 5S—D-glucose; 6—sucrose.
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FEUR 4 PR o3 AEAF N A9 SO R Vi Pl PN 5 g T R
RAFEMEC R,
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R2 AFESEHBAFT AMROWEETRE, BRRK
XA

Tab. 2 Regressive equations, correlation cofficients and
linear ranges of 4 components in Compound Kushen injection

% LAERIA R r ZEPEJE FEl/mg-mL!
D-R bk y=1.793x+4.6043  0.999 8 0.303~1.414
D-JoKE A y=1.785x+4.376 8  0.999 9 0.270~1.260
AR y=1.975x+4.686 1  0.999 9 0.060~0.280
HERE y=1.848x+4.9217  0.9999 0.060~0.280

243 UESRERERLE B “2.1.27 WUR X R
VW1, He 227 TR AR SRAELSNE 6 K,
R ETEE, A D-SRBE . AR D-JCKEIAE
TR I TE LAY RSD fH, 25343004 0.99%,
1.83%, 2.97%, 1.31%.

244 HEEMHKE WE I wSESR GRS -
S1), & “2.1.37 W F HPAPATHI A P 6
By, e “2.27 WUFEEEAFNE, DR aikE,
T D-SUb . FABE. D-JOKAATRE . RS R
XA, 4Bl 2099, 3.19, 1839,
3.26 mg-mL™'; RSD 43424 0.73%, 0.99%, 0.68%,
0.40%.

245 FUEMIAE WU — 0 S (R
S1), Zr%IfE 0, 4, 8, 12, 16, 20, 24 h, & “2.27
U s A, e EigE, 15 D-SE
PR . D-JC/K A0S . RERE UG ALY RSD {H,
RN 2.66%, 1.94%, 1.54%, 2.98%, M
PR3 VR PRI B S AE 24 h DI RRE TR R AT
2.4.6  JnAEENRIKE R ERE S
S (G5 S1)0.5mL, A “2.1.2" IR xR
SRUSWE 2, 4k 5, 10, 15mL, % “2.1.37
TN 7 A W, PATERE 3 M, d%
“2.27 TN ARSI IERE, dREEE, 1A
TR R K H RSD fH, 45 R L& 3, D-SRBbE.
PABE . D-JCoK #4505 R BE G IR 4 i o
104.85%, 103.40%, 105.34%, 104.71%, RSD
SRR 2.55%, 2.98%, 1.65%, 2.58%, FHA
D5 ¥ R A .

2.4.7 KFRAGERER 435 % R I D-50E
PABE . D-JCoKAZME . RO IR SGE R, i sh
B, 5% “2.27 WiF GRS EATIE
LI SIN=3 i@ il TR, DL S/N=10 i i 1R .
gE LN, D-FE A A I B A e B R
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31.53 pg-mL~" F1 63.06 pg-mL-", ARG I BR A
ERFRr 914 30.30 pg-mL-" 1 40.43 pg-mL~", D-
Jo K A OBE G R B R s iR 4 Aok
17.06 pg-mL~" F1 53.30 pg-mL~", FERHE KRG BR 1
SEHRERR A3 8.32 ug-mL~" A1 20.80 ug'mL~',

=3 A M AR E ORI 2R (n=9)

Tab. 3  Determination result of recovery rate of 4
components(n=9)
B fﬁﬁﬁrﬁ% WA SElEY [k FEIED RSD/
& i /mg mg mg % e %
D-S bk 10.49 5.05 15.72 103.55 104.85  2.55
5.05 15.53 99.79
5.05 15.65 102.11
10.10 21.19 105.94
10.10 20.92 103.20
10.10 21.34 107.43
15.15 26.68 106.87
15.15 2691 108.36
15.15 26.61 106.38
AT 1.60 0.80 2.42 103.05 103.40 2.98
0.80 2.38 98.51
0.80 2.39 98.88
1.60 3.23 101.83
1.60 3.32 107.78
1.60 3.27 104.48
2.40 4.15 106.30
2.40 4.07 103.23
2.40 4.15 106.53
D-TLk%  9.19 4.50 13.86 103.66 105.34  1.65
L 450 1397 106.13
4.50 13.96 105.94
9.00 18.55 103.99
9.00 18.97 108.66
9.00 18.41 102.46
13.50 23.32 104.65
13.50 23.58 106.53
13.50 23.50 105.99
HEpE 1.63 0.85 2.52 104.36 104.71 2.58
0.85 2.51 103.11
0.85 2.53 106.13
1.70 3.37 102.19
1.70 3.40 104.38
1.70 3.32 99.41
2.55 4.35 106.61
2.55 4.39 108.39
2.55 4.38 107.79
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SE AR AR, IR A R S5 R LR 4.

R4 AFESEHBRFARESEENEER
Tab. 4 Content determination result of 4 components in

Compound Kushen injection mg-mL™!
5 D-Fhik /NI D-Je/K b TR
S1 20.98 3.19 18.39 3.26
S2 22.70 2.94 20.98 2.54
S3 22.81 3.36 19.46 3.80
S4 20.55 2.71 19.07 3.78
S5 20.22 2.60 18.77 3.76
S6 19.22 2.79 17.98 2.52
S7 18.26 2.73 17.68 2.05
S8 19.59 2.65 18.19 2.82
S9 20.29 2.78 18.52 2.94
S10 20.23 2.88 18.48 4.32

3 g
3.0 KA BERE

R Ty - R AR ARSI 1 T, Bk
I R Sl v B B B, R BT LS A i B
B BEA T A B A ST 1SR HPLC-UV 2 B
PR 28 SR BT R 2 A%, MR U U R
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BT, A S I ISR FH 28 & G O A I 2 U R
W% 25 Ao ) 1 B DA T 2 it B S0 o T vk SR R
R, RSB R, (A I 2% A
B2k LI, WIRERE, AR SRR
BRI AR, FEZBh TR, 4 Pl i
W, HEE>1.5, ek E S BE i EoR,
WOR ] HPLC-ELSD W@ & W S i1 4 #
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SEMALE /N
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TechMate NH2-ST (@i 44 Fe 2k i shdss K, K6 ml 43
W ANBEREUS-43 8 , [ Prevail Carbo-hydrate ES %,
TEAE, 4 PR B>, B, I
EALILT
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TEVLEAH RGBT, HAeHE T H U
AR P XS 2% A o B DL, R EE 4 By
O ERORI2E R RS BE VR AR P JT IR i s A
R ) = s e i R I 2
33 EHEEg R

AFHKRE T S ESE D 4 FOBEE R
TRAE—EES, D-APE 18.26~22.81 mg'mL™!
(RSD & 6.92%), FAfE 2.60~3.36 mg-mL'(RSD
8.46%), D-JC/K #iZihE 17.68~20.98 mg-mL~' (RSD
N 4.99%) , KEBE 2.05~4.32 mg-mL'(RSD W
22.72%), XA RE S AL T T 2R 7 L SRR
PRIy 5 DA S ) Az 7 il R A 2 A IR R A G
R T IR B 25 5 R B — 3k, A
B TS S A R RS, IR SR AR 2 A
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Y, fEAEmE SR EE EEEN . AR
T WS IR R B B Al
G e IR USR], WOREETE R i SR
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