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Simultaneous Determination of Seven Components in Shuanghuanglian
Injection Powder by UPLC-MS-MS

LUO Ling, HUANG Yu-chan, HUANG Qin, GUO Tao-yan, DAI Jing"®
( School of Pharmacy, Chengdu Medical College, Chengdu 610083, China)

[ Abstract | Objective: To establish a quick and sensitive UPLC-MS-MS method for simultaneously
determining seven components ( chlorogenic acid, caffeic acid, rutin, galuteolin, forsythoside A, baicalin and
forsythin) in Shuanghuanglian powder injection. Method: The analysis was performed on an Agilent Zorbax C,,
column (2.1 mm x50 mm, 1.7 pm) using acetonitrile-0. 1% formic acid as mobile phase, with a gradient elution
at the flow rate of 0. 40 mL *min ~'. The column temperature was maintained at 30 °C. Then the processed sample
was analyzed by tandem mass spectrometer with negative electrospray ionization ( ESI) source, monitored under a
multiple reaction monitoring (MRM ) mode, using the transition m/z 353.0 - 191.1, m/z 179.1 - 135. 1, m/z
609.2 - 300.2, m/z 447.1 - 285.1, m/z 623.1 - 161.1, m/z 444.8 - 268.8, m/z 578.8 - 370.8 for
chlorogenic acid, caffeic acid, rutin, galuteolin, forsythoside A, baicalin, forsythin, respectively. Result: The
calibration curves were linear in certain ranges for seven compounds (r >0.998 3) respectively, all the RSDs of
precision were less than 4.2% , and all the RSDs of repeatability were less than 6.3% . The average recovery

ranged from 92.2% to 102. 7% . Conclusion; This method is rapid, accurate, and suitable for the quality control
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of Shuanghuanglian injection powder.
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caffeic acid; rutin; forsythoside A; galuteolin

TE IR FHOBLCEE 3% 43 51 (R 1) (SHL) I R W T
2L RH BRI R GE R R E R A
— L BRI SHL By 4T 2 5 2 W R 4L BE L 4% 20 7
Z 5K B2 G W VLR R Y a5 45 548 1R 1 JE 5K
FEAE 38 4 B 5 ok DUA sk il e &, (b |
2y ) 3@ 3 3 Fpk sz HPLC-UV 3% 43 510 5 SHL #}
BErp o JEURR | K RS L Y i, e
B 2% b SR AR R R 2 A L A T 9 R A R O R
B A L T R E SHL 1) o 2 ROk
43 HPLC-UV J5 i, X 26 77 1 B4R 98 /0 T e il 7t
) A 1) 20 BRFIHERE YRS, A i Ak R g 1 H A
AN MR K 8 H T 2 60 ~ 100 min, T 5L R
FALST . PERE R4 AR FH HPLC-MS [l i 46 ) SHL
BRI 4 Rl S 0 e ik AT 4846 (30 min)
H R R4 2 5 1 0 A2 = (SIML ), L B R i - 25
T, THE L, UPLC-MS-MS EA &5 Pk Fil = R
BECRE AR A, L MR A8E X5 o [) e 35 1R 40 o 14 Bk
BRI B RO T 4 T R R AR K A
fe RS P R RN RO R s T R AR R R
Fp B i/ T AR X 43 8 Al A 2 43 B A AT AR . AR IR
¥ 1) UPLC-MS-MS 44 MRM #28, [7] i ] &2 SHL
K Er g R I ME T R BB R R AT A
WA Y & A, O AR ] B A D i LR A
(IR 3 S R A4, S SHIL R B 5 k45 1 £ (A 2800 43
IR
1 UFE5RKH

6410 QQQ & LC-MS Z 54> ¥ & 4 (424E 1260
TR (35 X, 6410 QQQ B = H U 4% 1 Jit 3% 1%,
Masshunter {&35% T fE 3, 3¢ [E % £ 8 2~ 7)) , Milipore
R 2l K AL (3£ [ Mililpore 24 7)) o #8512 8
TR TR R AT X IR (30 T AR 2
SRR R A R A 4l B 1 =98% SR IK K
MUST-11101403 , MUST-11080301, MUST-10112201,
MUST-11040302 , MUST-12041703 ) , &3 J5i % i B i ( g
H A AR KR 7= A R A AL 4l 98.36% , it 5
CAA-111101) , ¥R 1 A XF BE 5 (791 45 4 v &7
) B R AR, 4 E = 98% , it 5
120328) , 1 5 FHXGE M 6T (R T) (W 25 H 2y
7, MM 600 mg/ 37, it 5 1104210, 1103124,
1012236) . L JE (B35 41 35 B Roche 20 F]) , HoA I

Shuanghuanglian injection powder; UPLC-MS-MS; baicalin; chlorogenic acid; forsythin;

NI o3 4k
2 AEEHER
2.1 a4 Agilent ZORBAX C,, &34 (2.1
mm X50 mm,1.7 pm) SRS NG (A) 0. 1% H g
(B)BBREEVEML (0 ~4.5 min,5% ~15% A;4.5 ~5.5
min,15% ~17% A;5.5 ~6.8 min,17% A ;6.8 ~7.5
min,17% ~28% A;7.5 ~9.0 min,28% ~37% A;
9.0 ~11.5 min,37% A) , i # 0.4 mL-min "', H: i
30 C,
2.2 FUig st WIS R U (ESLE) , 8 AR
3, MRM W, 4 AR BE 350 °C, T SRR it
11 Lemin ™", 35 4bS % 77 40 psi, B4A45 L & 4 000 V,
243 W OR BR INFIR) H] T 0 B B B 0 L F T
VR FE R DL 1, B WL 1

F1 EEHWET R E R E

o Ir MS, MS, SR R R R
/min /(m/z) /(m/z) /V /V

2% U iR 3.383 353.0 191.1 100 10

I iR 3. 604 179.1 135.1 110 13

T 6. 863 609. 2 300. 2 230 35

A B A 7.241 447.1 285.1 205 26

BT A 7.339 623. 1 161.1 230 38

A 9. 060 444.8 268.8 125 10

je R ee 9.277 578.8 370. 8 125 14

2.3 WU RS R BR A X RN S A A S
10 mL &5fh, F 50% F I ik 0 5 25, il 75 %0 B i
TE 28 W 5 B AR % o B T A R A e TR — 25
mL 5, 0 50% FYEEC ) AR TR 5 6 BRI, L
kIR MITMERR LT R R BT R A LB
R Y BT R RE AR YK iy 20..0,0.30,2.0,
0.6,30.0,100,6.0 mg-L "' 4> %W B IR IE A bR
W 0.5,1.0,2.0,1.5,3.0,5.0 mL, & F 10 mL
O, 50% A RE 2R 20 B L 15 RIIARMEVS W o K
FEFREC SHL #3420 mg, & 100 mL &+ ,50% H
P A 9T 52 %%, 43 200 mg - L™ B W, 1 0.45 pm
TAL R R R L, BP AR . X B R0 3t v R ) i
SN

2.4 LMEXRRGERR  WIRCR S IR A X
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F2 SHL Mt 7 Ml 4 a9 E L 2.7 ROEMEIRE A G 0 g R (S
EEAEAERHRERR 1104210) 43 51 4E 0,2,4,8,10,12 h gEkE, )15 4% )5
R 28 1 MERN ERR Mg SMERR T R B R GERER T A AT
4G EYEp ¥
" . ! i mert AP TE BLAY RSD 42BN 1.5% ,1.9% . 1.7%
53 5 1.0 ~10 Y=32284X-9702.3 0.9992  0.05 1.2% ,1.5% ,1.8% ,1.0% , %55 3¢ W 448 5 I8
o B i 0.015~0.150 Y =66 172X -329.91  0.9989  0.015 H R T AN E 12 h N ERE P BT
T 0.1~1.0  Y=43025X+267.99  0.999 8  0.02 2.8 IREEIZ R E RS R SHL B4 (dit B
KRR i 0.03~0.30 Y=40541X-618.16  0.9989  0.015 s T 6
SR A 1.5~15 Y =22 830X -4450.1  0.9999  0.025 1104210)10. 0 mg, ¥ 10 mL B 47, 47 ’
B 5.0~50  ¥Y=6129X+6697.5  0.9983  0.05 T BE i W AE i, FH 50% W SRR B = 40 . iR
R 0.3~3.0  Y=1753X+1467.6  0.9985  0.03 RITA DIST Y = S el = i = - M (R o 3 T <O
Lz 3,

BREAT GEPERTT A ST AT % & 1Y RSD 4y
W 4.7% ,4.9% ,5.7% ,4.5% ,5.3% , 6.3% ,
4.6% ,F A J7 2 M R

2.9 KERVIWZE  HUCSHL Bpgf 3 4it, 4% 2.3 Wi R U7
TEAE B, BEREIE T A O G i AR LR 4

% 3 SHL #$te 7 Fak 4 BY B U &

o Hefhs AR S E EE FE RSD o Hefh s AR WM E EE FHE RSD
/g /pg /g /% /% /% /g /pg /g /% /% /%
GER 15.2 15.0  28.7 89.9  97.0 5.0 | EmEsH A 23.3 22,5  46.4 1025  97.0 4.6
15.2 150  29.5 95.6 23.3 225 459  100.3
15.2 15.0  29.2  93.4 23.3  22.5 45.6 98.9
15.2 150  30.6  102.5 23.3 22,5  43.6 90.3
15.2 150 304  101.3 23.3 22,5 445 94.1
15.2 15.0  30.1 99.0 23.3  22.5 44.9 96.2
o i 0.261  0.225  0.461 88.7  92.2 6.0 | mEH 203.1  200.0 416.7  106.8  102.7 6.2
0.261  0.225  0.474 94.5 203.1  200.0 417.7  107.3
0.261  0.225  0.478 96.3 203.1  200.0  394.9 95.9
0.261  0.225  0.486 99.8 203.1  200.0  399.1 98.0
0.261  0.225  0.459 88.0 203.1  200.0 4249  110.9
0.261  0.225  0.454 85.6 203.1  200.0  397.7 97.3
BT 1.36 1.50  2.86 100.3  100.4 3.9 | EEH 4.64 450  9.00 96.8  93.2 6.3
1.36 1.50  2.82 975 4.64 450  8.68  89.7
1.36 1.50  2.85  99.2 4.64 450  8.41  83.8
1.36 1.50  2.79  95.6 4.64 450  9.04  97.8
1.36 1.50  2.95 106.3 4.64 450  9.10  99.2
1.36 1.50  2.91 103.5 4.64 450 877  91.8

A A 0.483 0.450 0.966 107.4 102.7 5.4
0.483 0.450 0.970 108.3
10.0 0.483 0.450 0.944 102.5
0.483 0.450 0.926 98.5
0.483 0.450 0.906 94.1
0.483 0.450 0.957 105.3
IR 10 mg,
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&4 SHLHEHTAIHESABMUE (2 25) mgeg”!
#fit= 2 R R W R R BT VNS TR A WA AR
1104210 15.25 £0.98 0.26 £0.01 1.36 £0.03 0.48 £0.03 23.32 +0. 82 203. 14 +4.58 4.64 £0.21
1103124 16.75 +£0.28 0.30 £0.02 1.28 £0. 04 0.60 £0.03 19.94 +0. 48 216.05 £4.20 4.27 £0.17
1012236 17.30 £0.78 0.36 £0.03 1.37 £0.03 0.46 £0.01 24.12 +0.92 214.09 +£3.61 5.34 £0.33
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o WO 2050, 1% R A/E N T s M

RIS A BT iR v B A Ah, A 6 U
I3 A SR A ST i O AR B e AR E MR . S
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VY PO RCRE AT, 7 S I () P D) 45 S A
2, AT BE TR M A5 5 AN FRE , 52 0 3 T 18 2 B )
E o BB A AE SHL M Bt rb i & B RS R
TR TR AR AR T A I A SRR, (AN 52 i H
05 % A R R A2 IR B S O A A B P
KR TR TEBE AR, R A I T
THIM + HCOO |, Ho A il o3 1 HE 2 1 8 139 8
[M-H] "

R A[2-(3,4-dihydroxyphenyl ) -ethyl-0-
a-L-rhamnopranosyl-( | — 6 ) -4-0-trans-caffeoyl-8-D-
glucopyanoside | J& K & B 11 6 fb & 4, BLig b AT LA
FAEZ AR o3 Al R o A 6 7 HAG DU 3 3 v e R
3 A 0 Sk BRI DR B B R 7. 34
min B (% 4 Sy % R R A T A A S R
SRR, A% H AR SHL H3 & ok 4% 5 48 Je ) o
BT ANTR] B HEER T A B[R] 23 S M A, X AT RE ER
MU A S, I Han' 78 SHL By 4t & B T %
BETE A 19[4 A IA acteoside 1 % 25 3 BR T
KB acteoside Fb, I8 K I T — A~ TR (R BT B2
AL &) o XIS A 3 S 4 O v R B
BETF A B892 A TA) 43 5% F 4K, i 5 NMR-LC-MS F- Bt
O, B E L& W 2-(3, 4-dihydroxyphenyl ) -
ethyl-O-q-L-rhamnopranosyl-( 1 — 6 )-2-O-irans-
caffeoyl-8-D-glucopyanoside ( 3% ¥ ig H H) 1 2-(3,4-
dihydroxyphenyl ) -ethyl-0-q-L-rhamnopranosyl-(1—6) -
3-0-trans-caffeoyl-8-D-glucopyanoside (R H 1) .
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