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Simultaneous Determination of Seven Active Components in Guhong Injection

LI Xiao, WU Yin, ZHI Xu-ran, LI Qian, LI Ying, WANG Qi-min, DONG Zhan-jun”
(Hebei Provincial People’s Hospital, Shijiazhuang 050051, China)

[ Abstract ] Objective; To establish a method for the content determination of aceglutamide,
hydroxysafflower yellow A, rutin, syringing, kaempferide, kaempferol and quercetin in Guhong injection.
Method: UPLC-MS/MS was conducted. The column of UPLC was Phenomenex Kenetix C;; (2.1 mm x50 mm,
5 wm) , with mobile phase of acetonitrile-0. 1% formic acid ( gradient elution) at a flow of 0.5 mL-min~'. The
multiple reaction monitoring mode ( MRM) was adopted with simultaneous monitoring of positive and negative ions
and, the injection volume was 5 plL. Result: The linear range was 10.36-663.0 pg-L ™' for aceglutamide,
0.500 0-32. 00 pg-L~" for hydroxysafflower yellow A, 0.047 8-3.059 wg-L~'for rutin, 0.200 0-12. 80 pg-L'for
syringing, 0.032 4-2.074 pg - L' for kaempferide, 0.675 0-43.20 pg - L' for kaempferol, and 0.142 5-
9.120 gL' for quercetin. The recoveries were between 97.0% and 99.2% (RSD < 3.4% , n=6). The
contents of aceglutamide, hydroxysafflower yellow A, rutin, syringing, kaempferide, kaempferol, quercetin in the
three batches of samples ranged between 28.5-32.4 g-L~', 1.02-1.23 g-L™', 14.3-17.6 mg-L~", 101-
123 mg-L. "' ,12.1-14.9 pg-L™", 0.138-0.155 mg-L™", 73.495.6 pg-L"'. Conclusion: The method is
convenient, rapid, effective, simple, accurate, reliable and suitable for the simultaneous determination for 7

ingredients in Guhong injection and offers a basis for establishing a more comprehensive quantity control method.
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TR 24 B 43 1) 0 S B B — AR TR AR A gk i R
AU R BR R S T S R R 4T R
F A 7 HPLC 5 5l 2 , 2015 4F it € [ 25 L)
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i 2 BEAR 2 A3, 1 FhOR TN BT A0 & 9, 45 4 T b
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LC-30AD U & 80 AH (3 R 40 ( H A B HA
F) ), Triple Quad 5500 7 = U 2% T & o 3543 ( €
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(B4 Mettler Toledo /3 7)) , KQ3200E %3 75 Ik v Uk
ar CEL LTy B P A2 A PR W) ), XW-80A #Y Jig s 1R

x1 THESEERESHSH

Guhong injection ; aceglutamide ; hydroxysafflower yellow A; rutin; syringing; kaempferide;

G ( IR RSO A BRAE ) o

Xof B A B B, W R, T (S A i R
10089-201402, 10081-200406 , 110809-200503 , 1 [=
TR E R b ), R E AR AT
Z01015BB14, i JE mt A R A BR A | ), i 2%
oA, 2T & (S 2 5]k SNS20150707,
SNF20141209 ,ZDFG20150709 , 5 7t A= ¥ B A FR 24
Al DL b R Al Y = 98% 2 N (83 Al
(Fisher 25 7] ), 7K Ay 1 W 0 2l v 7K, TR by 8 3% 4l
(Fisher A 7]) o A LLIES WK (5 mL/ 3, 5 4000
20151208, 20151212, 20151214, 20161120,
20161122, 20161124, 20161208, 20161212,
20161214 ,20161218) , @b S 2061 254 FR A o
2 AEEER
2.1 UPLC-MS/MS %4
2.1.1 %% Phenomenex Kinetex C, ff, % #F
(2.1 mm x50 mm,5 pm) , K36 20 °C, 734 20
(A)-0.1% WK (B) ¥, B6 BEVEBL (0 ~ 3 min,
2% ~30% A;3 ~7.5 min,30% ~95% A) , I # %
0.5 mLemin " #FFERE S pL, FEREFT 45 4 min,
2.1.2 Fig A mmEsE R R (ESTIR) B 1
B 600 °C | 1E | 1 5 1 [R] B W I 485 5K, Turbo V5§ 1
U5 . VEmTHTE HE (IS) 2 5 500, -4 500 V, % 46X
(gas 1) Jy 414 kPa, Il #K (gas 2) SN 448 kPa, 75X,
(CUR) N 172 kPa, TAEREEA N IE 7 &+ [6] I 46 £,
Z N WAL (MRM) o 58 T & ok I IE 2 1A%
A (ESTT) WM, ZBEA B, R B LT B A AL Ll
AR INAEm MR, T R B R (EST)
W, & LA R E RS SRR 1,

Table 1 Retention time and main mass parameters of 7 comstituents
5y 43T t/min F, A 5 BT X (m/z) fift 5 L R/ V Tl 5 g / eV
BTHH Cy7Hy, Oy 2.72 [M+H]* 395.3/232.2 123 32
T A Tk e C,H,N,0, 1.13 [M-H]" 186.9/144.8 -80 -19
BRIALHEER A Cy; Hyy 046 2.73 [M-H]" 611.3/491.2 -100 -37
&R CigHi, 06 5.91 [M-H]" 299.1/283.9 -90 -30
111 2% M CisHio 06 5.26 [M-H]" 285.0/117.0 -120 -51
Hik iz % CisH,, 0, 4.90 [M-H]" 301.1/150.9 -45 -29
T CyH3 04 3.51 [M-H]" 609.2/300. 1 -200 -49
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HE T i 8 TR o G 28 TR B X PR A A WS i, B T
10 mL B A, P B RO e B B2 B 25,
RIS & S WA BERE 663.0 pg- L' IR AR
A32.00 pg- L', 1128 % 2.074 pg- L', (L 25
43.20 pg - L', M £ 9.120 pg - L7, AT
3.059 pg-L 7', TFHH 12.80 pg L7 HIR A X IR
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Fig. 1 Representative extract ions chromatograms of Guhong

injection sample

2.2.2 MW AR 3 R R 3 IR

[ 5 A 203 1 5 mL & F 50 mL &, ]

50% HBERR B 2= 20 5, 0,22 pm f FL 08 g

RS 3 B 10 55 10 48 £ 0 G99, F 4 B 5 10 45 4034 4

AR S 50% W FE R BE A5 7 B 100 4% Y 4% 40 1 5

TR 10 J7 A5 B AT 2078 S W B 100 F5 45 41
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Fig.2 Representative total ions chromatograms of standard solution

and Guhong injection sample

2.3 JriktEEER

2.3.1 AMEXRRFZEHE 4 2.2.1 T R
FEIR A X IR SR W% 2.1 TN UPLC-MS/MS %14
HERE S AT, 45 S DAO6E B S 1 R B VR RE R B AR A
(X)W AR AR A b (V) AT L PE A, 15
FH TR LB WER Y =1.69 x10°X +6.86 x 10°,
r=0.999 4, AW ME A Y =4.46 x 10°X -
753,r=0.999 3; 5 T Y =5.4x10°X +1.34 x 10",
r=0.999 4, 5T HEF ¥Y=1.33 x10°X +7.2 x 10,
r=0.999 1; 1125 V=4.71 x10°X +2.27 x 10’
0.999 7; 1125 V=1.34 x 10" X—98.3,r=0.9992;
Wil 2 ¥V =9.54 x10°X +1.6 x10°,r =0.998 8; %
R4 P T B 4 R 10.36 ~ 663.0,0.500 0 ~
32.00,0.047 8 ~3.059,0.200 0 ~12.80,0.032 4 ~
2.074,0.675 0 ~43.20,0. 142 5 ~9.120 pg-L ™',
2.3.2 EmRS5KEINEELE KRGS’
BAFERE, UAS Mt S/N =3 I i it BR i o 2 ok
FE Rk M B (LOD ), LA{E M2 b S/N = 10 A 1 % i
JoT e e BEAE DR B AR E R BR (LOQ) |, 45 5 £ Tt 4 Tt i
LOD #0.12 pg-L™',LOQ /0.6 pg-L™" ;5 ILLT 48
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B E A LOD K 0.023 pg - L°', LOQ W
0.23 wg-L ™" T LOD 4 0.005 pg-L ', LOQ K
0.05 pg-L ;4T &HH LOD }0.18 pg-L™',LOQ
$#0.35 wg+L 7' ;1252 LOD 24 0.015 pg-L™',LOQ
$90.03 pg-L "5 1125/ LOD 2 0. 14 pg-L~", LOQ
0.6 wg L' #if 2 2% LOD Jy 0.04 pg - L',
LOQ K 0.1 pg-L™",

2.3.3 KiWEEEE BURAG XIS AW, 4% 2.1 10
F UPLC-MS/MS 445 & #FE 6 ¥k, 18 5% 7 4>
M) A, 1 SRS B , R AR AR AR A,
FOT VR T A WA ER 25 MR R A g 1 AR Y
RSD 4% %% 2.0% ,0.8% ,2.8% ,2.0% ,1.5% ,
2.7% ,3.8% .

2.3.4 faEMEEE WA LD S (S
20151212) Fi B 100 A5 (4 At 5 15 W 5 6 B 10 000
s WA S W, 4 0 T E TR R 0,2,4,8,12,24 h
it 2.1 UK UPLC-MS/MS Z&AF#E#E 43 H7 , i 5% 7 Fib
[ i NG T RTCTI A W Y L 1 N 2 S A W o i)

RS 7 AL S M E R

Table 2 Results of recovery of 7 constituents in Guhong injection

RA T CET A/, AR, Iz iy, 5 2R A g
WAL 9 RSD 43 %) 4 2.0% ,0.9% ,5.8% ,4.3% ,
2.6% ,4.1% ,4.7% .

2.3.5 HAEMEHEE WFEHMALENR (IS
20151212) , % 2. 2.2 0T il 7555 B¢ 100 1% A9 fH 3L fn
WS G RE 10 U7 A% B B T IR, 4% 6 00, 20 il 9%
2.1 5 UPLC-MS/MS Z 4 BERE 73 H7, i 5% 7 Fllk
or B I R T A R AT OBRAR BEA R kAT
EOR AT ET A/, IR, %
K ¥ 55 43 504 i o 309.0,11.40,0.155 0,
1.200,0. 133 0,1.400,0. 923 0 pg-L~',RSD 435K
2.9%,3.0% ,2.2% ,1.7% ,2.7% ,1.8% ,2.9% .
2.3.6 AR IRl R B NS B I IO 410 O
0.5 mL, 3t 6 f, 20 B AR A X B 0.5 mL,
W HETR ST, 43 4 2. 2.2 TR i 49 %5 B 100 5 i 41t
A T SRR 10 0 A i L R R, % 2.1 TR
UPLC-MS/MS Z&FgEAE 53, 31530 7 B s o0 1) F- 2
[ R SRR 2

4y FE AL/ g AR/ pg M5/ g o] i %/ % S E/ % RSD/%
T A Tk Jie 1.55 x10* 1.50 x 10* 2.99 x 10* 95.9 97.0 1.2
1.55 x 10* 1.50 x 10* 3.04 x 10* 99.0
1.55 x 10* 1.50 x 10* 3.01 x 10* 97.2
1.55 x10* 1.50 x 10* 2.99 x 10* 96.0
1.55 x 10* 1.50 x 10* 3.00 x 10* 96.7
1.55 x 10* 1.50 x 10* 3.00 x 10* 97.1
BRI EAE A 5.65 x10? 5.60 x 10° 1.13 x10° 101.2 99.5 2.4
5.65 x 107 5.60 x 10? 1.11 x10° 97.6
5.65 x 10° 5.60 x 10° 1.14 x 10° 102.1
5.65 x 102 5.60 x 10? 1.11 x10° 96.7
5.65 x 107 5.60 x 10? 1.14 x10° 97.9
5.65 x 10° 5.60 x 10° 1.13 x 10° 101.5
W= 6.90 x 10 ~* 7.00 x10 73 1.37 x10 72 96.5 99.2 2.9
6.90 x 10 ~? 7.00 x 10 ~? 1.40 x 10 2 100.7
6.90 x 10 ~* 7.00 x10~? 1.36 x10 72 96.3
6.90 x 10 ~* 7.00 x10 73 1.37 x10 72 97.2
6.90 x10 ~* 7.00 x10 ~* 1.40 x 10 2 101.8
6.90 x 10 ~? 7.00 x 10 ~? 1.36 x10 72 102.5
1L 2% By 7.45 x10 72 7.50 x 10 72 1.49 x10 ! 99.4 98.5 1.3
7.45 x10 72 7.50 x10 2 1.48 x10 7! 98.2
7.45 x 10 72 7.50 x 10 72 1.48 x10 ! 98.0
7.45 x10 72 7.50 x 10 ~? 1.47 x10 7! 97.0
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% R/ g AR/ pg MR/ g Ml R/ % F-H{E/ % RSD/%

7.45 x10 2 7.50 x 10 72 1.50 x10 ! 100.5
7.45 x10 2 7.50 x10 ~2 1.48 x10 ! 98.2

it iz % 4.78 x10 73 5.00 x10? 9.64 x10~* 97.3 98.4 1.3
4.78 x 10 73 5.00 x10~? 9.62 x10* 96.8
4.78 x10 73 5.00 x10 73 9.72 x10 73 98.9
4.78 x10 ~* 5.00 x10? 9.71 x10 ~* 98.7
4.78 x 10 3 5.00 x107? 9.81 x10~* 100.5
4.78 x10 73 5.00 x10 ~? 9.68 x 10 3 98.0

BT 8.20 8.00 16.1 98.1 97.0 1.3
8.20 8.00 15.9 96.3
8.20 8.00 16.0 97.1
8.20 8.00 16.1 98.2
8.20 8.00 15.8 95.0
8.20 8.00 16.1 98.1

BT HA 57.0 60. 0 1.14 x 10? 95.3 98. 4 3.4
57.0 60. 0 1.18 x 102 101.7
57.0 60.0 1.19 x 10? 103.9
57.0 60. 0 1.15 x 10? 97.2
57.0 60. 0 1.58 x 102 98.0
57.0 60.0 1.46 x 10? 96.3

2.4 FESINZE B0 HEASFHER A9 A 40 B, 4 10 J7 5 0y A3 L VR W, 3% 2.1 T F UPLC-MS/MS
SHE 2,202 TF A5 A B 100 A% B9 4 1L 5 S 7R S RE T TR T R ALY A G R LR 3,

RI FOEHEERTTHASHRESBENE

Table 3 Results of 7 constituent determination of Guhong injection mg- L~
it LA T e BHRLEHAER A FT BTHE T 1L 2% By ik Be R
20151208 3.11 x 10* 1.13 x10° 16.4 114 0.013 8 0.149 0.095 6
20151212 3.17 x 10* 1.12 x10° 15.9 123 0.013 7 0. 140 0.094 3
20151214 3.16 x 10* 1.16 x 10° 17.6 113 0.013 2 0.153 0.088 3
20161120 3.09 x 10* 1.02 x10° 15.1 101 0.014 4 0.139 0.074 6
20161122 2.97 x 10* 1.19 x 10° 16.8 114 0.013 9 0.150 0.0759
20161124 3.19 x 10* 1.23 x10° 14.3 109 0.014 9 0.138 0.084 9
20161208 2.85 x 10* 1.14 x10° 15.9 121 0.012 8 0.142 0.095 6
20161212 3.06 x 10* 1.07 x 10° 15.4 102 0.013 7 0.155 0.089 1
20161214 3.24 x 10* 1.06 x 10° 17.0 109 0.012 1 0.139 0.0759
20161218 3.11 x10* 1.18 x10° 14.8 117 0.014 7 0.142 0.073 4

3 i APz ®y L2 R MR BAT B IR B Y

301 RS AR E A TR R A T, B R YU

T T2 25 S BEAS eI S LA SR BUR P I B B 2R 8 0 DIRG ARERE AL S W A s (K A B I I

HORNBEH SRy, Hrh o A 28 o A AR B 2 AR PR | s DR DA R D R e A i TR A
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B A4 P RO, i ST % LC-MS/MS 5Z B
XFAF LS T OO A TR R, 5 Fh R R S A o 5 1
G N e = o S A S @ M I ST U
HPLC J5 3k PR R A KB 20, Hig e A
RAOGE 43 21 3 33 Ak o s 2 1
3.2 BRI ALRPET HEAEE
[ Wl U VA (SR SO R LT/ 2 S AW i oy i)
FAEER, DA MR, TEARE FHEAT
M 7 {48 -, SR FH T 7 [e] s s 0 A =, ol ) — 4
T ] 303 ] s 3000 5 7 el a3, A3 BT e DR K 4 e, £ v
ST
3.3 EhAHMERE A SE I ) A EE-0. 1%
F R KA R i sh Al I e 5, SO 2 06 -0. 1% H IR
TRAE R R AR, A5 21 A W TR 3 4, o o7 18 F o H e fift
7 RN B A3 38 B AR B ROR ik 2 0. 1%
FH R 7K Sy dak 30 AH B AT 6 B2 BE B, 43 BT B[] 7.5 min,
15 BN 45 AR PR
3.4 FEMMIALE NOBEA B RO E AR
AT BT A H e WA BOR, BOTE A R 1 T A I
HEATINAE | 1L A5 3R (LI AS M M 1 2% o) 1o R 35/, IBCHE
i g 100 A% If E 4700 1, DA 00 o 45 SR 0 O 6
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