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HPLC-DAD-ESI-MS" 7 #T W& E E S F 22 TMLER ST
PRAKAT WA M

(1. SN 25 A T, 52 BH 5500045 2. H I T 25 Sk e i o B , bt 1000505 3. b s EE 25 k2%, ALt 100102 )

HME B RS04 €3 (HPLC ) -DAD-ESI-MS" B2 A # R o471 Rk & i 4k AL F R e, Fik: R
/A Phenomenex Luna C,s &3%4% ( 250 mm X 4.60 mm, 5 pm ), VA ¥ &% —10 mmol - L' TBR4% A iR 3048, 46 L2 L,
ik 1.0 mL - min”, A0 % K 254 nm, A£i% 30 °C; KA LR F 5 TR (ESI) E R & FAEXAR, Figiahs m/
100~1 500, *+ 3% % 240 G847 LB TBS  iE T Bifusk 4 ANEF BRI 0943 R AT o4, R F)
B % BIRHEAZ B, o3 RS0 5T BB Sk I, 1 8 T iR P 22 MR8 4, 638 3 A K %,
5, 3R A TRERS, 4 FRTEF LR, 6 AR Z LRSS, 3 FFEIRAFERS, | F =5 L5 EmoF 2
AL RS o EEIL : HPLC-DAD-ESI-MS" 3% H A S T P 28 2540 4 F 2w 0 B 50 553704 B L AL
KB PR IESR; MR EEHIR; LT RS RABEE - RIEFEA; 4R, M w5 BAER; &
TH; RLEEI; RgZ&; REAE; =k 23

FESES:RI17 EAERISAD: A TEHE: 0254-1793 (2020 ) 02-0321-08
doi: 10.16155/].0254-1793.2020.02.17

Analysis of chemical constituents of Shuanghuanglian
injection by HPLC-DAD-ESI-MS"

CHEN Qiu-zhu', WANG Gang-1i*, LIN Rui—chao’

(1. Guizhou Provincial Institute for Food and Drug Control, Guiyang 550004, China; 2. National Institutes for Food
and Drug Control, Beijing 100050, China; 3. Beijing University of Chinese Medicine, Beijing 100102, China )

Abstract Objective: To analyze the chemical constituents of Shuanghuanglian injection by HPLC-DAD-ESI-
MS". Methods: The chromatography separation was performed on a Phenomenex Luna C,g column ( 250 mm X 4.60
mm, 5 pm ) maintained at 30 °C. Methanol and 10 mmol * L' ammonium acetate were used as the mobile phase in
gradient elution at a flow rate of 1.0 mL * min~". Electrospray ionization source was used and the MS scanning was set
at the range of m/z 100-1 500. The components in the extrations of chloroform, ethyl acetate, n—butanol and water in
Shuanghuanglian injection were detected at 254 nm and positive and negative mode. Results: Based elution at a flow
rate of 1.0 mL * min~' on their MS" fragmentation pattern information, 22 compounds including three carbohydrates,
three quinic acids, four phenylethanoids, six lignans, three flavonoids, one saponin and two other ingredients were
primarily identified by comparing with reference standards and reference data. Conclusion: HPLC-DAD-ESI-
MS" technology was applicable for the study of material base of traditional Chinese medicine injection.

Keywords: traditional Chinese medicine injection; Shuanghuanglian injection; chemical constituents; LC-MS; Flos
Lonicerae Japonicae; Fructus Forsythiae; Radix Scutellariae ; solvent extraction; quinic acid; phenylethanoids; lignans ;

flavonoids ; triterpeniods
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XU T A A R A T % 3 IR 2 4R
TS o8 v 245 3 B FH I B K T, A T A
B B B KDL, IR TN R G | 1 &
e nZIE R , 35 T RE S A B 5 ) I R
Yo Bl Bk R E AR A B ThRE R E S bR
WS;-B-2104-96-2010, FHFH 252 4%, b7l
G35 B, X BR D o 2R 2 2 B AR i )
S XL PR R BN T 259 5 o3 5 i R
IR I T R P A 2E B S AR D, B AR R
AU AT T Y BISE 13 M AW, AR
TR SO UUSE R B30 (9 1F T B BB 37 43 25 75
6 MEEY DL G AL E R R m 3% 01, M ARIEA
gL a E RS2 B HR T 2009 4F )5 30
T 2SR RN TAE. ARSCR A RRUR
FHEE — A PRI 2% - FmE%S B 11k - 29
JF 3t ( HPLC-DAD-ESI-MS" ) 77 &, % X % v 5 i
H A2 B EAT T AT E VR HT 7, ot — 4 b
A2t A ) Jo Al B8 e HL o s 45 kP it 1 S m
FEm
1 UE5RH

Agilent 1200-6320 =73 B3 A (435 - BT
BIE 3156 FHAY , METTLER TOLEDO XS105 Hi§ K-,

FH 5 Ay (3% 40 ( J.T.Baker 2 7] ), LR E N /1M
ali, [ 2542 A Ak 2 R A7 BR A | 47K (Millipore
Hilte ), HAE R o st

X IR B (HE S 1504200701 )., 7 %4 4 (4t
5 110833-200503 ). ;& B (4t = 1507-200801 ). Wy
MEAR (L5 110885-200602 ). 48 J5 iz (L5 110753—
200413 ). % 3 1F (#t 5 110821-200711 ), # % #
(#it 5 110715200514 ), I B & 17 (it = 111514~
200403 ), 1 B i 24 R S T O e SRR, 350K B
S E 5 SRR T A R A Ok 2 2
s SE R A B T 24 PR 247 6 o S 3 25 M s e )
PR o B AR 5], 2RI 43 BT 45 28 2548 5 U VE TR
(#5 090912321, HiA% 20 mL - 32 ") HEZ L 25 FH
PR R
2 FEE&R
21 R A5EH : Phenomenex Luna Cg (250 mm x
4.60 mm, 5 um ) ; WA FEE(A)-10 mmol - L' &
W%k (B ), BB EEVERL (0~20 min, 3%A — 25%A ; 20~60
min, 25%A — 45%A ; 60~70 min, 45%A — 55%A ;
70~90 min, 55%A — 70%A ; 90~100 min, 70%A —

AL i

100%A ; 100~110 min, 100%A — 3%A ) ; ik 1.0
mL - min” (2R, G 40 1) 5 Kk K. 254
nm; i : 30 °C; #EAEE: 10 pL,
2.2 RS

K= . 1F s 1 R SRS
EYNEHE R 1 kV, 550 ET] 275.79 kPa, BT
J& 350 °C, TR 10 L min™", HARE R m/z
500, 1k & W B e 1t 100%, B 1 JF 9K 30 7K SF 100%.
ICC 2. 50 000, fiz K ZFLAFE] 200 ms, FHH Ll maz
100~1 500, 2 FN = JiTiE S50 58 5 B {E 2 000,
REB A2, S0 2.0, BRI 1.0V,
2.3 A
231 XFHESVEW S BOO B EGE B N 70% H
P A AR 1 mL 295 0.1 mg VIR, BVAS
232 MHATER BOWE IR 3 32 (60 mL),
MK =S bE . LR TR K ANIE T B4 AL S
W, BFR 20 mL, WG &R BEBALAIE, 26T, % H. &
BIBCGERAI & 10 mg, B 5 mL &I, 70% PEK
S iy e e I IE
2.4 SERUEE

% J] HPLC-DAD-ESI-MS", 7£ |- i {03 — i
ST R SR AT, L 254 nm A
WA, R IE B F M6 2 Fe B, 4 ASFEERL
A Py €203 PR I B0 8 T I P AL IR 1~4
241 FEATPRERALSWET X RS, LU
WA 1 A I 2 SR UM U 3 TR
242 FERTPETBRATEWRHT SRR X,
TR I 4 A IHERR 04 7 F10g 8 KX/ T B N
354, G TiENE 7 P A LG R ms 191 RORE R I 8
FEAE m/z 191 FIIEWE Ry m/z 179 WO TE Fr o A BF 58 3IE
07, 4k e i A 2 7 B B R B 2 T AR 1Y 3
frol 5 A1, TS A me 191 BB R 2
HEAEAE 4 B AR R R mz 173 0 . 5
Xif B8 A EE X, B a2 W 7 O SR DR AR, BP 3 i Bt 4
TR 5 SCHR F X 00 8 Sy 4— o ot 45
T
243 ROMEFRAEY  5XREE X, 5 i
13 M FEEH AL I 9 — R R ™= Ak m/z 461 HYTE
Oy F B T, T GURRE PR me 315 HURE TR
m/z 135 [ L0, 150 AR R i 4 — 3+ B 250 L — 43
TR AR K, T LA 237 5 SRR 1 A /D
162, 53CHk 1O HxT, MM 9 i R B AR
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11, SFEFAEZ (isolariciresinol ) 15. 1—- F2FEFMET) ( 1-hydroxypinoresinol ) 16, FHMEZ —4" —0- B —D- H A ( epipinoresinol-4" —0— B —D-
glucoside ) 18. WG Wk A B ( pinoresinol monomethyl ether B —D—glucoside ) 19" BT ( forsythin )

B 1 WEEEGREGEINGIaEE (A ) REABFEXSEFRE(B.C)

Fig. 1 HPLC chromatogram ( A )and positive ( B ), negative ( C ) total ionization chromatograms of Shuanghuanglian chloroform fraction

1 (note ): “*” FErn g2t BB S FEXT AN L3 (“#” means constituents identified with standards )
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5" MR C B (rengyol ) 10. BEAEMILF (acteoside ) 12, AR E -4 —0- B -D- # %43 ( pinoresinol-4' —0- B —D—glucoside ) 13", ¥ FEH A
(forsythoside A ) 14. #FBFEH H ( forsythoside H )

B2 WEETIHRIBIEENBUEEE(A)REABFEXSEFRE(B.C)

Fig.2 HPLC chromatogram ( A ) and positive ( B ), negative ( C ) total ionization chromatograms of Shuanghuanglian acetoacetate fraction

T (note ): “*” 7n 28 f 4IRS FEXTAfIA N9 43 (“*7 means constituents identified with standards )
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1", 78 % 0 ( glucose ) 2" oM (fructose ) 3", JEBE (sucrose ) 4", M ME iR ( caffeic acid ) 7. % J5 i ( chlorogenic acid ) 8. 4— W HE ik 45 77 Bk

( 4—caffeoylquinic acid ) 17", AT (baicalin ) 22, JNZEWi 247 2, ( dipsacoside B )
B3 WEETHHETEENAVEIEE(A)REABFEXSEFRE(B.C)
Fig.3 HPLC chromatogram ( A ) and positive ( B ), negative ( C ) total ionization chromatograms of Shuanghuanglian n—butanol fraction

7E (note ): “*” FE7RZ i X TR FE X AAIA B 3 ( “*” means constituents identified with standards )
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6. BT (angioside ) 9. #IERTT E (forsythoside E ) 20. TJZ4LEH ~7-0- FEIHFTERL (oroxylin A 7-O—glucuronide ) 217, Y HZ (wogonoside )

B4 WHEETHEKENDBLEEZEE(A)REABFEXSBEFRE(B.C)
Fig. 4 HPLC chromatogram ( A ) and positive ( B ), negative ( C ) total ionization chromatograms of Shuanghuanglian water fraction
T (note ): “*” FeoR 2l X IR FEXF A A AT 59 ( “*” means constituents identified with standards )
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P4 B3 s [B) RN SR A R ] A S A 7 oy, 4
I 10 g B ABRAT O, 0 14 et H X
B4 Wang' "' S 43 2515 5]

244 ARIEREEMEY LMK 230 nm i1 285
nm, #EME 11 AR RIALEW, HHXT 5 F ik
360, 2L 1R 15,1531 W, R G5 A 7E TP AR
FIFR S REHE A S5kt Hoxd, Hfedi s 11 A >
SETEMRAEE .

HEDIEE 12 WA R AW o m/z 519 M=-H |~
WEF=H: m/z 357 M=H-162 ]~ B F, R — TN
Wbl m/z 357 i — 20 248 7 A= m/z 151 m/z 327 il
m/z 136 W F, 43 %1 & 2k CH, Fil CH,O 3t A, m/z
151 FY 05 O S0k MR P 24 ™ A= T B 2 S H
AIETEARRIZRIA L, B2 A m/z 176 TR Fr o X
SRR ARGE O B 2R RRAT , i 12 ARG
# -4'-0-B -D- HEHEMET

W 15 HED Ry U A Wk B R RR R . A T
m/z 373 KA DA K R PR RR R 2460, 77 A m/z 343,
YK 55 1A DU SR IR SR AR SR, 7R A m/z 313,
LR Fr 5506 12 P E LIS ) 2R 6 7 AL, 2=
Sk HENRIE R 1 RN o

U 16 506 12 AH X 43 5 5 A [, R4 A7 A
AR, AR SRR T A O B S TR R, T 32 0 Sy e b
IEE —4" -0- B -D- & ",

I 18 B2 FE 504 16 AL, HARX 2o i
h 534, L 16 2 14, HEMZEH L 1 4 CH,e &%
SCHRHEDT ' 0l IS 2 P B AR

W6 19 FIXF 43T i Ay 354, SLfHE Ay 506 18 4
BL, AR 43 B AR ] a5 % B T, BN %0
AT
24.5 EERACEY W17 ERCEEFSR DS R
o T VR 53 B U6 m/z 445 77 m/z 269
WER A ER— 0TRG5S LUXT, B
REEAT

W 20 F0EE 21 E 53 F B F &35 Ry m/z 459, 2%
G A m/z 283,268 175 HIRE Fr, AT 404> F R &
1/ 26 R TS R S A N 1 A PR B AT, 5% B L
X, B TA U 21 g B S A AR Sk AR
AT Ry, HEI 0 20 O T2 40K B -7-0- 7 45
24.6 —WEZE 022 BES T E T8N mis 1 073
[ M-H |7, g ik p= A 3L Ry mz 911 I WE R, %

Re—or TN, —RE 7 E mz 841 F 679 HYHE
Fr, XER— TR . 552550k et )4
WG 22 S 22 W 17 24, R 8 4 TR A or 2 14k
“Y.
247 HAh o 0S5 5 xR G, B2 Ok % 8 R
O, U6 — 2% o 3% 7 A= m/z 631 FI 315 1Y F
U, O L AT =9 BT Ay B, mz 631 77 A m/z 315
B HE T B T F m/z 179 BORE F s, m/z 315 774
m/z 179 (153 [ E 8+, #E m/z 631 2 [ 2M-H |~
U, m/z 315 S [ M=H |~ g, A XF 43 -+ Jit & 4 316,
SRS VA AL, 5 A M
O 0 B AL A W 26 AT EL X, 0 25 4 0 0% 6 Sk ROA 1
( cornoside )[ I3]o
3 &R

T I AR R AL R R B R A5 B, SRS
BT B RERAL 1) ZE R S AR o T
R, SRS 3 BRZG M ——& A
TR L RAE () 803 EEX WA e T R 3 3
FEG T 10 ME2E AR 12 A AT RER AL 2 iy . 45
RUWE 1,
4 it

TR PR BB A (3 9 i o3 B 1k e 5 i
SR S AR LS A e T FE v, 1 SR =k
EREIRIN AT , W18 F Wi & Py R 25 25, — 2
TSNS LA R HE ST B e S5 A g, i
— B ARAF A B, XS R 5 R R b & Witk AT
SERIHEN, T4k T 0B il R S5 A S s R
H2, b5 Wy 4540 1 B 200 e AT s 55 00 IR AT
POpiles

BT 25 o R 2%, T B AL S i 25 AR K
AT B VR T4 31 432 BE R A 1) i ], AT
TR BEVEME o R SCHT R A6 BE R I R 4 e 5 - b
R A2 AR B T RS T, SR
DAD Kl , & Bl 254 nm Kb (o g5 2 H R R 44
5 SR B TR E A A SR 254 nm fE
SR

T P I A R BK £ R B R 3 A i
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® 1 WEEEHTRPLER S HPLC-DAD-ESI-MS" K537
Tab.1 Characterization of compounds in Shuanghuanglian injection by HPLC-DAD-ESI-MS"

e i A= 3 FRUERE s T -
G AREGHAL . . . . (ae7ki =il
_ ty/min - My ( quasi—molecular ion ) ( fragmentat ion )
(No.) (fraction ) ( compound presumed )
m/z m/z
1 C 29 180 203 M+Na ]* 163 [ M+H-H,0 ]*, 145 M+H-2H,0 ]* HiHE (glucose )
2 C 32 180 203[ M+Na ] 163[ M+H-H,0 1%, 145[ M+H-2H,0 ]* 94 ( fructose )~
3 C 3.4 342 365 M+Na |* 203 [ M=Glc+Na |* TEHE (sucrose )
4 C 9.5 180 179[ M-H ]~ 135[ M-H-CO, ]~ WINERR ( caffeic acid )™
5 B 129 160 183[ M+Na | 107[ M+H-3H,0 ]* BRI (rengyol )
6 D 132 316 315[ M-H ]~ 135[ M-H-Gle |~ AT (angioside )
7 C 174 354 353[ M-H |~ 1911 quinicacid—H 1- 23R ( chlorogenic acid )"
8 C 224 354 353[ M-H ]~ 173 [ quinicacid—H-H,0 ]~ 4— MNMEBEZE TR ( 4—caffeoylquinic acid )
9 D 23.6 462 461 M-H |~ 315 M=H-rha ]7135[ M-H-rha-glu- AT E ( forsythoside E )
H,0 ]~
10 B 382 624 623[ M-H ]~ 461 [ M—H—caffeoyl ]~ FEEAEHETT (acteoside )
315[ M-H-caffeoyl-rha 1
11 A 428 360 359[ M-H ]~ 344[ M-H-CH,] ", 313[ M—H-CH,- S7EMHIER
CH;0 - I (‘isolariciresinol )
12 B 453 520 519[ M-H ]~ 357[ M=H-gle |7, 327[ M=H-gle-CH,0 |~ #MEZE -4 —-0- B -D- 4
( pinoresinol-4’ —0- B —=D—glucoside )
13 B 46.0 624 623 M-H |~ 461 [ M-H-caffeoyl 17,315[ M-H-caffeoyl— TEHEE T A ( forsythoside A )"
tha |~
14 B 472 624 623[ M-H ]~ 461 [ M=H—caffeoyl 17, 315 M=H—caffeoyl- #3HMEH H ( forsythoside H )
rtha |~
15 A 474 374 373[M-H ]~ 343[ M—H-CH,0 ]7(100),313[ M—H- 1- JZBLEHM5H
CH,0-CH,0 ]~ ( 1-hydroxypinoresinol )
16 A 490 520 579 M+CH,COO+ ]~ 519[ M-H ], 357[ M-H-glc ] RINRE 4" -0- B -D- BT
(‘epipinoresinol-4" —0- B —D—-glucoside )
17 G 522 446 445[ M-H ]~ 269 M=H-GluA ]~ XA (baicalin )
18 A 57.0 534  593[ M+CH,COO- ] 533[M-H ], 371[ M—H—glc ] FARE 25 kA 28 A
( pinoresinol monomethyl ether B -D-
elucoside )
19 A 60.3 534 593[ M+CH;COO - ]~ 533[ M=H ],371[ M=H-glc ]7,356[ M—-H- 3381} (forsythin )"
ele—CH; |~
20 D 62.0 460 459[ M-H |~ 283 [ M=H-GluA |7, 268 M=H-GluA- TJZEEH -7-0- H%HEERR
CH, ]~ (oroxylin A 7-O-glucuronide )
21 D 634 460 459[ M-H ]~ 283[ M—H-GluA ], 268 [ M—H-GluA- U FHZEH (wogonoside )~
CH, ]~
22 C 73.8 1074 1073[ M-H ]~ 1029[ M-H-CO, ], 911 [ M~H-glc ]~ JNEEW 1T 2 (dipsacoside B)

7 (note ) : ZEHGHRAZ A B C.D /it E =5 be . LR TR IE T EERIK ARG A ( part A, B, C, D mean the fraction of chloroform, acetoacetate,
n—butanol and water ); “*” FE78 28 {6 I & FEXTRR A B RS (“*” means constituents identified with standards )
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@“] FI AR €3 — i e FH AR HAb 2 i oy
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F2 AHAMZE NS Horh 7 MR B &R AL, FEN
MR PR 2R PR | 4— WMMERE 25 77 R, 1| 2k W\ 4 £
RS 2 BATHUR O T R JE AR B
R 5 12 Aok [ R, T e R T & L A
SRS R BIT SEAIE E RS P A
AP PR R SRR AT 3 Aok B B
K FE N ESSAT DN ﬁ#ﬁm*%A%mh\
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R HIHGE & A 1AL A A — 2, DR R T
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