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i AT SR R R

FH AT 95 SR TS5

W2 WY 5 A

MEMR, HFM, BEBE, AEE, BT, KE, AT
(1. JTMPEHXF FHLFRARLPS, & 7 M 510006,
2. LI HEH ARG, L 3 341000)

[HE]

B8 57 ARG R HPLC 38 SCRTHE , JF R HIE 3 Ff ok L o A Wil it 35, Az i P N FE i R, 77

3% : % JH Phenomenex Gemini C, ff,3{%4F (4. 6 mm x250 mm, 5 ym) , FHEE-30 mmol - L' 2 (VK 2. i pH 4. 5) ¥ ORR FE Uk
JBE , PRI K 24 M B 2% v 24 34 SORTTEARUEE PP JR 46 2004 A iz b 353 A, 7 5 R TR ST HPLC $5 S 1R i A 46
Ko SR AARLERER D A5E T 16 MIFWE FENT 7 MEEW, 43800 11 s AR S S oA B A L R AT
FALEERITE 0.9 LA F 53 Rtk CUBRIS AR By BAE 2 1t S AT o 25 PR L & 290 B8 LA R DG R B34 0 0..999 9, 2R 135 [ 43301l
0.020 0 ~0.300 0,0. 102 0 ~ 1. 530 0,0. 015 2 ~ 0. 228 0 g, NIFEFIEAE 99. 5% ~ 102% . G5 A 2 e 4 R Mo,
HPLC 550 E 545 G 22 53 5 DU 5 2 ot AV SRR 1) o s 42 T SR AL 22 AR Al

[ K& ]

AR TSRO T rh AR N R SE AN T A 3R 24
ARERIE - 2 IR A 20 A SRR T A
BRI TN, HAER M RN, H
TIERE | IFIRGE R SRRk R g8 AR T
R4, HAT KR Picrasma quassioides 3584 1=
WA R A A R 2 e PR
SR X W 22 458 A 28 9 R Bk 2 0 1) SR
L R A B A e o 45 A B 3 A . AR
P H Y A AR T SRR ) BT B VP O A )2 3
KA AR RS o OB DR R Y BT AR
SE AR AR SR T T AR SR B HPLC 5 20 &
T 3 Aol L b IS A A 5 0 Ty v, M
U FRsE MR VR AR TSN B v S A R
FEAERL2A A
1 bk

B R O 535 4, e AT SPD-M20A PDA £3
M#% .CTO-20A #1 i 4 . SIL-20AC A Zh i #£ #%  LC-
20AT 7% \LC solution & 3% T E5 ; i 50 = % FH 8 4l
JKHIL(CH BRA e AR FAR B A FR A ] ) 5 CP225D
LR (0. 01 mg, {8 [ Sartorius A H])

[FBEHS] 20110123004
[BIEEE] " 95 F1, Tel: (020)39358517, Fax; (020)39358390,

E-mail; suziren@ gzhtem. edu. cn

WA TE S 45 SO 5 SO S SO G ik s & B E

X HR i 1-F R -7 -2 - - R L bk 1- PP R -
Ok | 1-TN iR JE-B-IR B Bk 3- -4k PR OK-5, 6- i
TN O 4-H 4 FE-5-F8 3L 2k BROK T (4, 5-—H %]
FE- I PR H ) M B8 24 R 2 25 T A 9
MFFAR P. quassioides ()25 53215 31, H-2 B
BRI B R o BT 28 5, HPLC A — 36 0 5 4 J3 7
98% LA I, A ft Xy MO, o OR 3 5 W (it =
20071217, 20080216, 20080616, 20080728,
20080821, 20080823, 20080919, 20081008,
20081127 ,20081225,20090105 ) H JT.75 F I 25\ &
PR R4 . I ( Merck 2 F]) Mot ali, K h &
75K, AR 4 R o pr 4l
2 iS4
2.1 PPRVESE HPLC fe 8t ik
2.1.1 XPRSESM A BL-HR-T - LR
EL Bk 1 - FH i -G- PR T Bk 1- PN TR k-1 L b 3- FH Jik-
BRBRK-S, 6- 1 % KBk O 4-H 4 56572 BL kPR
K 4, 5 - B AR F- 42 BR K ) 6T I 3 i, R
PRAE , I B 0o B 1 mL 3 1-HR-7-F2 L -B-
H LB 0. 10 mg, 1-H iR-B-HR 2k 0. 51 mg, 1-74 iR
FB-IREL Ik 0.076 mg, 3-H1 FE-EK PR OK-5, 6-
0. 038 mg, FEARHE O 0. 024 mg,4-H & FL-5-FFFLARPR
KE 0. 04 mg,4, 5-— H 4 Rk bR KR 0. 01 mg A9
X HR A VS U o R B W R T AN a3 B B
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SRS 1.0 mL, # T 10 mL s, i B
RWRZE, 75, 15,
2.1.2 PR ER M Ol R AR TR, i
0.45 pm fHALUERE, BN15 .
2.1.3 {43% %1 Phenomenex Gemini C {0t
(4.6 mm x250 mm,5 pm) ;#3040 30 mmol - |
%k (VKGR pH 4. 5) VW (A) -FI B (B) B 2 Uk
f%,0 ~6 min, 5% ~6% B;6 ~9 min;6% ~20% B,
9 ~30 min,20% ~23% B;30 ~40 min,23% ~30%
B;40 ~ 50 min,30% ~36% B;50 ~75 min,36% ~
65% B;75 ~80 min,65% ~5% B;80 ~85 min,5%
B, %3 1 mL + min~' sHEIR 30 °C s HEREEE 10 pl,
2.1.4 KPR ESE AR TR A K
T AL, 25 4103 B B RS I 2 TR 7R 254 nm
BRFIT , S04 254 nm ARG I
2.1.5 fEERE R A R (S
20080821 ) , #EZEHEFE 6 YK, il sk A8 8 RE, LA 1-H
i2-B- Pk L Wbl g2 35 oy 2 MR, % A WA R Xt B )
[A]f¢) RSD /N F 0. 14% , A Xt i 1 BUAY RSD /) T
2.2% ,RUIARTI NGB E R Af
2.1.6 fEMRE Bl R E R (IS
20080821) , 43517 0,2,4,8,12,24 h 6 B} [a] & i
AR, i sk 48 SC I, DL 1-F R-B- 1 T ok 7, 33 g
N, 25 S AT W AE O B B JE] ) RSD ) F
1. 2% ,AHXFUETE ALY RSD /N T 2. 1% , R B i
VWL 24 h NERGE
2.1.7  EEMEEE J 0 e R T R (S
20080821 ) 3 6 {53, Fi AL 5 W 19 T 8 R I 7
VEREAT R, 1O s 46 SURTE , LA 1-FHR-B- IR L e (5
T4 SRy 2 BRI | 2% HH A 06 TR BFURE X O B8 1) 1] 71 RSD
/INT0.26% , K X5 I T FR A RSD /T 2.0% , % W]
AT EEE R
2.1.8 Z:HRIE RCRRIEERIESE SN B 1T b
ARSI, 4% 2. 1.2 TUT J7 kil 35t i L, 4% 3
10 pL, % 2. 1.3 R S5 E 4700 2 , i sk 83 14
LT HERARTE S 6 SO T 24 ML Lo e
(0 2 A R S ETEAR RPN RS A B (2004 45
JBO A, X DR B INFIE] O ~ 80 min fY (5,33 W 4 47
BT, SRR e VAN T A MG RIS R AR B I Y £,
T AT b 16 A g (18 1), Ay i
TR G LTI R 90% |, 75 A AT IE Y BEoK . A
rn S SRS R] UL 9 5 e Jig vy HL UG T BRAR R R, O B
- 1740 -

CIBIEREE , FIELF , PRt PE i Sy il 7 45 2K
TS BRI, 28 53R G 08 IR T ORI o L9 e
N 1-HR-B-MREMR(S) ,4 FIE0y 1-H IR-7-F2 3L -6-
MRELBH, 10 S 1-PA iR HE-B-I EL I, 12 50 T 3-
LB BRK-5 , 6-F, 13 518 v KRB 0,15 5
e Sy 4-FP SRR -5 R AR PR OK T, 16 5080 4, 5-—
SR BE-RDROK I , 17 ey 4, 5-— F AUk PR OK
i (P& 2)

5 (s
7 A oes PP s s ™

o | |
. ]I i b Ed = o s10
I i) At } M . | 1 59
¥ Il 1 i I 1 4 S8
I ] | |
| —i- L A . .. Lad 57
1) { i ! 3 t 56
! ! | s5
= N S —
1 |\ A .. S3
1 A ) ’ } 1 52
e Ju o M _a Y S |
12.32 24.64 36.96 49.27 61.59 73.91 86.23
t/ min

4 - RRT-FIE-BIR L 9(S). 1-FIR-B-NRELME; 10. PR IE-
B-REUI; 12, 3-FBE-BKBRAK-S, 6-Zf; 13. #AHE 0; 16. 4-HI4
SR RKER 5 17, 4, 5- W48 -4 BT

111 b AR SRS Al 1) HPLC g 2 (B35

1/ min

K2 RGN (A) ARG (B) # HPLC [

2.1.9 X RRFR SR RS B HE S AU T R
Bl R 2 25 B3 xR E I v 24 (a4 SURIE AR LS 1
WHRGE A WR(2004 4FERR) 8 11 075 A R G i 85 s
SZERAT X 5 1 16 A FRAF WA T £ s AL IE
H BhUCHL, A Bl A T 5 o0 B dE S0 R (81 3) .
ZoAAMT AT S -5 0 HR 8 S0 g, R A
AT SR AR IR , 45598 11 HERE S AR LB S K T
0.970, ¢34 0. 984 ,RSD 0. 87% .,

2.2 ORTESC 3 Rk ELRE AR YR
5

2.2.1 XTRRENAAEI R WL ER-T- B
EL b L1 - PR3- EEL AR | 1 - DA R 6 -B- T EEL WX IR o
R BFE I EE S B0 LA 1 mL - R-T-
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A
I

] 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

_,__._],.__,.‘_\ AR 1 TP AN | PP Y O t/ min

e I e B
1232 24.64 3696 49.27 6159 7391 86.23

+/ min

3 AR TE SR A X AR SR

FEFE-B-IRELAR 0. 10 mg, 1-FH R-B-FREL Mk 0. 51 mg,
1-PITR HE-B-IH EL Ik 0. 076 mg (18X R i it 25 1A WAL
2.2.2 BESREWR S SO R fhiln
WA 25 A) 20102 J90F (9 07 i 4%, a3 45 14 [
2. 1.3 WU R gk At

2.2.3 KPRt Gl ARSI AN
A4, 53R 1-H R -7 -2 B -B- 1R T w1 -F iR-B-
IR EEL b | 1= TR - T8 IR 17 e R Wi B < 271,
260,245 nm SRR K

2.2.4 RS RS o0 D IR RO IR
WAL A 10 WL, 15 2. 2.2 THERE I 5, 45
R - R-7-55 BE-B- I T bk | 1-H R-B-PR Lk -4
PR HE-B-IR LMY RE AL B Lk 7 B, - B BEAE 1.5 LU
b A AR LS X E T T (B 4) o

40 HRT BRI O(S). 1-T1FRB-IR L
10. 1P AE-B-IE U
B4 XS (A) FEARTESHRRE S (B) i1y HPLC 8]

2.2.5 AMFRAVE R AR AR AR T, Y
ML R 3 1, A 1-F FR-7 -5 JL-B- 0 L upk L 1-F
PR3- LS bk | 1PN TR -3 L Wi ) Az 000 BIR 2 531 Sy
2.1,3.5,1.8 ng; {5 M Lo 10 0, WAE 3 A5
i RE TEBR 20518 7.2,12.0,6. 1 ng.

2.2.6 ANVEXRFH FEHWIC1-HIR-T -5 5-
B EL B L 1-FF R 8-k 2 bk | 1 - R 35 - B b Xof
HR G % & VA 4% 0.2,0.5,1.0,1.5,2.0,3.0
mL, 43 & F 10 mL 5, in B 45 2 20,
FEA), BIAS 6 AN MR EE RN A IR A 6 R IR T, T
R AR, i HERE 10 wL BEATI0E . LU
WETE AR Y SR YA, HEAE B X (pg) AR AR AR, 22
HlbREMLL (£ 1)

F 1 AR SO B R IR R

sty [0l 75 r AMAEE ng KB/ ng FEw L/ ng
1-F iR -7 -7 Bk-B- I L bk Y =2.408 x 10°X +4. 204 x 10° 0.999 9 0.020 0 ~0.300 0 2.1 7.2
1-F iR -1 L bk Y =4.829 x10°X -5.514 x 10° 0.999 9 0.102 0 ~1.530 0 3.5 12.0
1-75 iR 5 -B- 1 Lok Y =8.602 x 10°X —8.230 x 103 0.999 9 0.0152 ~0.228 0 1.8 6.1

2.2.7 KPEEEE RS WPUR A IR A A,
SEPERE 6 UK LR @I TR, 1-HR-7-5
He-B-MRELI | 1-FP R8I EL Bk | 1P iR - XL ok
(%) RSD 2174 0. 20% , F WIAR % R4

2.2.8  FRsEMEE Bt ah i OB A S
20080821 )1 14y, F 0,2,4,8,12,24 h 43 JgEEEN 2,
ISR AR 1-F R -7 - -k L k1 -FP JiR-B- IR
EL Ak | 174 iR -1 L2 Bk 19 RSD J3 331 5 0. 60% ,
1. 1% ,0.30% , R WP W AE 24 h NARE o
2.2.9 EEMRE  BUE—HS R (RS
20080821)6 173, 4344 2. 2. 2 T T Jy il et i v
T PERE AE o 1-F AR-T7 -2 K- EL bk 1- P iR-B-

EL bR | 1-P5 T2 JE-B-Fi [ mbe 174 °F- 2 Joit 2 43 %k 53 il ok
25.34,64.55,9.46 mg + L™'; RSD 43 51 4 0.50% ,
0.70% ,0.40% , FWIA T IEREE IR L.

2.2.10  JnAEEISCRIES RS I R
SR (RE 5 20080821) 2.5 mL 3t 6 £y, 43
5 mL S AR SRR A S A 0 R
VW, N e 25 R 208, #2 2.2.2 W ik AT
(R R R R T T o i 72 N < ] 8
1-FHR-7 -2 J-B-Ik [ bk, 1-HH iR -B-Rf [0 Wbk | 11 12
H-B-IR TR 1) S 35 [l W% 40 00 R 99. 5%, 102%
99.6% ;RSD 43514 0.50% ,0.70% ,1. 1% , %55
AR TTIERF G kst 2K
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2.2 11 KEMINE B[RS AR SR, 23 5
4 2. 2.2 T T3 05 WS K A T8 T, O R R A it
AR PR R T A PR AR e i A, 35
H(£3).

3 AFEEL SR AR 3 AT

J Ve S mg - L'
g IRTRE 1-H -B- 1-PiR 8-
B L O £ I LB
20071217 20. 03 67.63 7.30
20080216 28.76 95.6 11.32
20080616 19.12 64. 63 11. 04
20080728 24.43 66.73 9.29
20080821 25.34 64. 55 9.46
20080823 6.59 27.32 4.45
20080919 19. 68 49. 49 9.08
20081008 11.95 35.07 6.53
20081127 11.96 35.90 4. 85
20081225 10. 03 37.69 5.94
20090105 11.77 36. 00 4.87
3 ihe

P T A2 0 B 2K B o S R S R B
ROAL, BE T R A P EE-L R B IR
RGL, R VR B B BT I O sP IR W R AL,
B REVEE s C o P - e K6 R A T2 BN VK VA U &R
e, BV D W E-2K RS0, B RE R . 25
REBUL A R G0 8L WY K G 35 A 8
LA @i o /S B ) S B DA ¢ 41 D D S
TESHBA 2R ", M X A R R AT
A, 2T i AR pH BRI, A [F 2 R
PR, e A e T pH 4.5, LTREE W E
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30 mmol - L',

ABIFFE LIRS BE e S 2UAE 85 min AR A A
VESHR R SCR3E , A (L5 I AR 0 4045 3 1 JL2k o)
Bl ARAE 116 A IAT I H AT A T AR o S T AR
90% L) b ARGFHYZIR T i AR SR )48 SURIE , O
B 7 H A 7 A - R-T - -
Wbk 1 - JIR -B- 1 L Bk | 1-PA 1R ik -B- e Lk 3- T -2k
PRAK-S,6- 1 v AR O 4- 4 -5 Lk ok
P 1A~ 4, 5- F AR - PROK T

[F]— 20y 117 i 25 R R T, 3 Ak 2
WSS A W) 5 1 D S AR R B, 4 s i [ £ 4
BRI EEST , A A e AR TE S B R Ae o 7 Y B
i 5 IR 7 T2 3 UTAH G, 3278 42 5 7 i o
i, AMEZE S EOR Y &, T H 2O P T

ARSI SR F HPLC BT 37 (9 i AR S i 8]
T AT DATE— 35 ST [ o S A A 1 290
B B35 B BN, A vy AR T S YR 18 Joi e A2 i) B A
SEVEPER SR A TR s
[ &% k]
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Fingerprint research and multi-component quantitative analysis
of Kumu injection by HPLC

LAI Zhengquan' , YI Yuyang', LIAO Huijun', SU Jiyan', LIAO Zhuyuan®, LIN Ji', SU Ziren'*
(1. New Drug R&D Department' Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. Jiangxi Qingfeng Pharmaceutical Co. , Lid. , Ganzhou 341000, China)

[ Abstract] Objective: To establish the HPLC chromatographic fingerprint of Kumu injection and to simultaneously determine
the contents of three B-carboline alkaloids, comprehensively evaluating the immanent quality of Kumu injection. Method: The chroma-
tographic analysis was performed on a Phenomenex Gemini C;5( 4. 6 mm x250 mm, 5 pm) column with the gradient elution solvent
system composed of methanol and 30 mmol + L™ aqueous ammonium acetate (adjusted with glacial acetic acid to pH 4. 5). Similarity
evaluation system for chromatographic fingerprint of traditional Chinese medicine (2004 A) was used in data analysis. Result. Sixteen
co-possessing peaks were selected as the fingerprints of Kumu injection, and 7 peaks were identified by chemical reference substances.
There were good similarities between the standard fingerprint chromatogram and each fingerprint chromatogram from the eleven samples
for their similarity coefficients were not less than 0. 9. Three kinds of B-carboline alkaloids were separated well. The correlation coeffi-
cients were 0. 999 9. The linear ranges of three components were 0. 020 0-0. 300 0, 0. 102 0-1. 530 0, 0. 015 2-0. 228 0 pg, re-
spectively, and the average recoveries ranged were from 99. 5% to 102% . Conclusion: The method of fingerprint combined with
quantitative analysis is sensitive, selective, and provide scientific basis for quality control of Kumu Injection.

[ Key words| Kumu injection; fingerprint; RP-HPLC; assay
doi:10.4268/cjemm20111311
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# W

Fl2z B At 2011 4F 3 7 iR T b v 24 A 0 R T bR B R 2 3 A 1 b [ 24 M A I 44
Yo VERHERZEE MM EHRN K L HMEESE AR X EET K8 RS T, A
2004 AEFF Uiy, WS A RE S Wi 24 i RN I M bR o A R ROk, DI 6 4R HEAT T ANEUH AN R S T
XAKUE LI P2 MR R L T B A . Z ARG T 4 700 R 2541, ¥ K 530 B, N7 16 5 2
M2 B BT R 200 (Sh W A s ) RS E Y h SC4 R SRR T S 44 2 A B Ak A
U5 AT I INAE S, Al B 5 v BS 25 RHE T AR b2 1) U 2 MR ERE 2 Lol T HAS . 424 W 5L
A GHT AR AN M A A E M 298 J6. HLIE:010-64034601,64019031 ; Mtk « Jb 5T T AR d AR L
116 SRF2EHRAL (100717 ) s BR R TR ;1 26T 3O =5 v A A I B i 5 4% HHER Bk R s 2 8
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