2019 4E4 F 521 % 54 HEIACHZ  Mod Chin Med Apr. 2019 Vol.21 No.4

T -
BB UPLC B4 S0 B 11
HUASE BT

R, B, BREE, A, R, KK
A EFE P EEXRFR GAEMFLR, Lx 100193

(FAE] B8 @ AERKESHE UPLC 184UE0E k2 Mor & RME T 5, WEAS BT Rb, | ZA BT D, I
R IR A5 11 RIS MR A B, O SR TR DR TE S W T A SR S S R AT SR 0 T k. FTiE: R AT RO
- RS RN AR (UPLC-DAD) 3%, il Waters RP18 (A 3FE (100 mm x2. 1 mm, 1.7 pm), DIZH§-K N0,
BREEVEISE, WEEH 0.3 mLemin~", AR 40 C, LPAFIHE(190 ~400 nm) . BEHILIRFBEH b2 Mg, Jf6
AR SRR PO RGEXHE SCERTE A T E PO . R 20T S TR 9 AR IR TE S R 3%, AR
JEXJRTF 0.91, FrEdtAig 44 A4, X 11 A @i AT 7 M BEUFTE, & 0005 1552 5 B4 R4 & i 2L
Ko B TSI AIUPLC SRS 7y BICR RAF, FRIEVESR, J7iETRE 8, FEACRENS Sl Ak K S i e 1A 1
SEROMRHIE 85 Z2 PSR O TR I S Y e I i, SN A T M X% 25 AT iR A, TR RO R 253
SRR A e AR — R B A o
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[ Abstract]  Objective; To establish UPLC fingerprints and method for simultaneous determination of eleven compo-
nents in Shengmai Injection, such as ginsenoside Rbl, Ophiopogon japonicus D, Schisandrin, and provide a practical and
reliable method to improve the quality standard of Shengmai Injection. Methods: By the technology of UPLC-DAD, the analy-
sis was carried out on a Waters RP18 column(100 mm x2. 1 mm, 1.7 wm)with gradient elution of acetonitrile( A ) -water(B)
at a flow rate of 0.3 mL-min~" with full-wavelength scanning( 190 —400 nm). The column temperature was 40°C. Schisandrin
was selected as the reference peak. The UPLC fingerprints were analyzed and the similarity was evaluated with Similarity Evalu-
ation System for Chromatographic Fingerprint of Traditional Chinese Medicine. Results: The fingerprints of 9 batches of Sheng-
mai injections from 5 manufacturers were all more than 0. 91, and 44 common peaks were calibrated. The 11 peaks were qualita-
tively and quantitatively studied. The methodological investigation results were all in accordance with the testing requirements.
Conclusion ; The UPLC fingerprints established have a good separation effect, with strong characteristics. The method is stable
and simple. It can basically reflect the overall chemical composition of Shengmai Injection. Combined with the determination
method of simultaneous quantification of various active ingredients, the UPLC fingerprint is more objective and comprehensive
and can provide warnings for the safe use of Chinese medicine injections.

[Keywords]  Shengmai Injection; fingerprint; content determination; red ginseng; Ophiopogon japonicus; Schisan-

dra chinensis
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AR SRR T E AR L T AR &
B 2R i 1804 mp 25 09, e 25 BN Y
HERAGYZ —, RHAWMLL S, XL HIKRTF 3 kP
A, R L TR DI MR AE | R
U TR PR 58 R b0 B I S B T A
VI, AR ARIEAR X 8, AR, A 2
FKTE SR BT 4 i o e 4 o AR, KA
R % 2 fe it =%

k58 22 5% i 80O 35 vk K iR K vk
(HPLC/UPLC-MS ) X Az Jiik i 565 80 (4 45 Ak B 23 BEA T 73
B, BUA RS b LA R A 2, 2R
IPYBRURANG AR, W RIS X 3 R rp 2544 AN [
JSY IRV s 1 i o 3 wkeh 2k G B AT 2
HEMEE Ry, A2 NS RBE XM TERN
PRONYRIL R PLA P, AT W] | NO 3
e, WD JAE A G HE P A mRNA ik, HALH] A] g
SR IRF3 SEm BT 5 24T D nlilad i N
o A 7 A A5 AT g B 2 2R O LA A3 /1 B A —
SEMPRIPE T ORI P B —E TR e Ak
FAY S 2 200 8 B ) 45 2 0 v 2 52 T )
ARSIk S 2 B0 BA HLAR B
EAL B R L AR 1 2 AR, R b X A ok v
WAL By HEA T S A IS AU A B

AT FE R i OB (3 - — B e S A I
7% (UPLC-DAD) S S7  A= UK T 5 4 14 i B 1 3
Jrik, AE35 min WIFESECH RSy, [RIRHRE] T 4L
2 &Z& . TRT 3 R GRSy, TiE R
FEMIE, R I oE, ot — 20 4 % 25 2530 ) o
Al AL 1 o8 BE 1 SL IR K

1R

1.1 &%

Waters ACQUITY H-Class #8 /& %50 AH 4 35 1%,
FCE PO B4 . BahifrEds . PDA KU 6% ; Meu-
ler AB265-S H /30 #7 K5 fL% 5 58 4K AL ()
R AL PR 7)) 5 SB25-12DT i 745 5 i e AL
(TR Z AR A A PR A 7))

1.2 iz

XHIE A AT Rb, (HE2 171018) . A 2y
Rb, (#t%5 171009) . AZEH RA(Ht5 170530) . A
Z B A7 Re (it %5 170924) . A= B i Rf (it 5
171126) . NS R AT Rg, (%5 180105) . 4 B D

(H1t%5 171126) | FBRFEEH (4165 180109) | FibR¥
B (A5 171231) B0 B b iRl R B2 25 BHCA BRZA
A3 AZ A Rby(Hit5 111686-201504) , ASH
Rg, (445 111779200801 ) I T+ [ £2 fih 25 i 62 E HF
Fibe, VL Xt BEahaiEIITE 98. 0% ~99.7% 5 LJiF .
HmE(@igal, BRoe) ;s KO R IRMARRDK) o

AR SO 9 HEUK, AR HIRIET S AR
"%, iR R IR 1

®1 FAEHREREHRARES

mlL/ 3¢
ErRe) LV 3 iR Hiks
S1 A 16120401005 10
S2 B 160502 10
S3 C 17071014 10
sS4 C 17040423 20
S5 D 1704252 20
S6 E 17091302 10
S7 E 17092903 10
S8 E 17061103 20
SO E 17053005 20

2 FEEER

2.1 IR A&
2011 X IRGIEI W B E NS A Rb X B
9.49 mg, AZH A Rb, Xf Hifh 10.22 mg, AZ R
Rb, %} BB i 6. 69 mg, AZRAF Rd %R N6, 24 mg, A
ZE AT Re X AL 6.24 mg, N Z 23 RE X B
7.35 mg, NS AT Rg, X I 13.24 mg, ASHAT
R, Xt it 6. 58 mg, AR D XA S. 12 mg, TR
FREH N B 5. 60 mg, TBR TR PG BT 3,27 mg,
ET S mL AR, IMA—ERaiP e, BER5E4e
i, HCEEEIGER, MO IR
SR B O — 7 A BB, BT S mL 4
W, . ARG, £40.22 pm HALIE R E A,
RIASTR 45 %) IR VAR o
2. 1.2 PEAR IR 5 IDCAE BRE S RORE i R e
SJa, £0.22 wm GALIEIENE, RIFFAHAM AR,
ETREACIE.
2.2 3T
% Ffl Waters ACQUITY UPLC BEH Shield RP18 {4,
JEAE(100 mm x 2. 1 mm, 1.7 wm), LK N3N
A, JKNFEAHE B, BEWERGIRF WR 2, Wiy
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0.3 mL-min~", 2K (190 ~400 nm) , HEN
40 °C, JEFEER S5 who A SR AT I AL 0 & L
K1,

F2 THESEIEEGHREIEREES

i [E]/min A ZNE/ % B 7K/ %
0.0 19.0 81.0
3.0 19.0 81.0

12.0 26.8 73.2
15.0 32.0 68.0
23.0 32.0 68.0
23.1 44.0 56.0
35.0 66. 8 33.2
0.15‘|
| A

0.10F 1}

24

10 L
0.05F L1 s oy, N
0.00F_, VMM L2315 ﬂjlqlf

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
02 4 6 810121416182022242628303234
t/min

AU

0.04r B

15 24
D 0.02F 37
= b 1620 \ 39
22
23
0.00F 25
LU

02 4 6 81012141618 2022242628 303234
t/min

TE: ASUARKIESBORES; B IRA X IEAL; 10. AZ A Rey s
1. AZ BT Re; 150 AZ BT RE; 19. AZ 1 Rby; 200 AS
B Rey; 22. AS BT Rby; 230 AZ 2T Rby; 24, TR FRE
H; 25. AS BT Rd; 37. ZLBTFD; 39. AETFEEH .

E1 $RE 210 nm K T ERKE S UPLC

2.3 R

2.3 1 Ky e I ST AR Bk R (A5
16120401005 ) AR FER, , ELEERE S IR, @A
PR 2.2, e @IEE, DIRRFRER oy 2 g, i
AIAT R ITAY RSD X/NF 3% , AN PRI
B4 RSD /T 2% , RIIZEIE SO RERAT G 25K
2.3.2 RENE IR ST AR Bk R (A5
16120401005) A9 il ah BE A, 3 5IAE O, 2, 4, 6,
8. 12, 24 h ke, @IEKIFRE 2.2, R @IGA,
PATIWR T I 92 LU, 3045 LA W5 A 0 g 17 AR
() RSD 29/NF 3% , AR Of B i) 18] (9 RSD 33/ F

- 500 -

2% , R ZOENFEHERFGEK,
2.3. 3 EAMIAL  BUElS o 16120401005 [ A= kit
SRR RS, 26 7, MERERMAAE, dRE
R, AR T EEH NS g, JF5 A I 16 A X
WETRI R RSD B/NTF 3% , AHXF R B B[] ) RSD
INT 1%, FUNZETEAL TG IR G EK
2.3. 4 Z RGP SN RS 789 HEURAE KIS
WAL AR S E G, R T g I ) g R A
b, U FRACK HAR, R BB G, SO
24 5 R EEH g0 R 2 G

H4 9 bR AE Bk E SR UPLC 880 B “ 2y
ISR SURITE AL P RS 2004A JRaEAT (30
VCic, seabdsdttre 44 A0, IR 11 3
A, 7 NS H R, (10 5I%) | AZEH Re
(11 51) . AS 817 RI(15 S1§) . ASHE 1 Rb,
(19 FUg) . AZEAF R, (20 SU§) . AZEH Rb,
(22 FUg) . AZ R A Rb, (23 Slf) | bk F i
(245, S), AZREH RI(25 5I§), ZLBEHD
(37 5%) | ABRFEEH (39 S0%), TLE2~3,

404441
303231
202,02} —
__} L)
g ——
100.81F & i
0o R e . A S
0.00 507 10.14 1522 2029 2536 30.43 3551

2 9 HbRAERKESH UPLC f5 9 %

404.44—~
303.23F
202.02F

100.81F U 1
P 1 |

\
\ ] 1 R
Py L \]L T ,.,,L,v;:_l Ly ‘p‘;/}k‘tlﬂl N WSS |\ WS

0.40
0.00 507 10.14 1522 2029 2536 3043 3551
B3 fEoUE T R E

2.3.5 MRS M 2y 4 S0 g A )
JEVEHT R GE” 2004A RREKAF 50 B, 9 A ki
SR A i 3 18] PP T R AR B2 > 0.91, HAR
BAn 2 3, LMK 22 57 800, il T 28N
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T, J7 iR Al S
2.4 RIS AR RN IY

2.4 1 PR R R HE

P R o) B i

iy
ﬁﬁ%ﬂ%ﬁuﬁﬁéﬁﬁ
AR, R TR X TR Y R LA

B —

®3 AEBRERESRBELELE

RIS RE W IR A
PRI E

it Bt VTR
ISR TE A . ARSI &
I AR (Y) AR,
HFEPRHERT L, [PIATT R AR S o

¥ 2.2 T

PERRHEIE (X) B AR AR,

st 2 S3 s4 S5 S6 7 S8 9 X R 2

Sl 1 0. 954 0.983 0.976 0.916 0.938 0. 944 0. 942 0.953 0. 968

s2 0.954 1 0. 943 0. 945 0. 821 0. 869 0. 89 0. 885 0.922 0.914

s3 0.983 0.943 1 0.992 0.931 0. 962 0. 967 0. 965 0.973 0. 986

S4 0.976 0.945 0.992 1 0.927 0.945 0. 952 0.95 0. 967 0.978

S5 0.916 0. 821 0.931 0.927 1 0. 944 0. 944 0.939 0.931 0.963

s6 0.938 0. 869 0. 962 0. 945 0.944 1 0. 996 0. 996 0.983 0.98

s7 0. 944 0.89 0. 967 0.952 0. 944 0. 996 1 0.998 0.989 0. 984

S8 0.942 0. 885 0. 965 0.95 0.939 0. 996 0.998 1 0. 989 0. 980

S9 0.953 0.922 0.973 0. 967 0.931 0.983 0.989 0. 989 1 0. 980

it HE 4 S i 0. 968 0.914 0. 986 0.978 0. 963 0.98 0. 984 0.98 0.98 1
F4 9 HRAERKESR 11 NMHEHFIERXIIEER
s AF XU TR
s1 S2 S3 S4 S5 6 s7 S8 9
10 0.33 0.09 0.22 0.18 0.32 0.3 0.2 0.19 0.16
11 0.24 0. 06 0.15 0.13 0.39 0.23 0.19 0.17 0. 14
15 0.09 0. 04 0.07 0.05 0.14 0.1 0.09 0.08 0. 06
19 0.24 0.13 0.29 0.29 0.49 0. 46 0.4 0.39 0.33
20 0. 07 0.03 0.06 0. 04 0.12 0.07 0. 06 0. 06 0.05
22 0. 09 0.07 0.13 0. 11 0.25 0.23 0.22 0.21 0.18
23 0.01 0.01 0.02 0.02 0.05 0.03 0.03 0. 04 0.03
24-S 1 1 1 1 1 1 1 1 1
25 0. 06 0. 04 0.09 0.08 0.21 0.18 0.15 0.15 0.15
37 0.03 0.02 0.02 0. 04 0.10 0.08 0.08 0.09 0. 07
39 0.08 0.05 0.09 0.10 0.23 0. 14 0.13 0.13 0.13
x5 ARESHRERESEAFE, EERSREEXER(r) REETEE
RS EVEpz r LML/ pgemL ™!

NS B Rb, Y=11945 X +6 445. 8 0.999 9 10.21 ~102. 11

A BT Rb, Y=11633 X +4 520. 4 0.999 7 4.50 ~44.97

NS Rd Y=13276 X +2 387. 1 0.999 6 3.19 ~31.95

AB BT Re Y =13 471 X +300. 89 0.999 9 6.49 ~64.90

AZ BT R Y=12472 X +4 698. 5 0.999 9 8.95 ~89. 50

FLRFEEH Y =54 807 X +54 227 0.999 7 7.49 ~74.93

AZ: BT Rb, Y=11 680 X +278.94 0.999 7 1.69 ~5.62

AS A Rl Y=15457 X +2 473.7 0.999 8 5.12 ~17.06

ANZHA Re, Y=16 949 X +1 855. 8 0.999 8 3.63 ~12.11

FLAHIFD Y =18 128 X +80. 356 0.999 8 1.17 ~3.89

T Y =23 663 X -20. 166 0.999 5 1.54 ~5.10
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2.4.2 Wy R W X BRI, bR
6 K, MFESRMEAAS, ek R, e, it
11 AR B . 455 RSD 4 0.20% ~1.11% ,
TURZ OGSO R AT, 6 & RIEEER,
2.4.3 fuE ke BRUIR] — b AR ko S R (AL
16120401005 ) Ay il A AE 5, 205 F 0, 2, 4, 6,
8. 12, 20, 24 h #E#E, JEFEFRMAZ, ER GO
B, e g AR, 1A 45 R RSD R 0.53% ~
1.34% , RUIFEMIEWT 24 h REMERIF, 465
N EK

2.4.4 TE MR B AR ko R (S
16120401005 ) F 3 A AE i, 386 £, P47l 45 it
AR, HEREAAEARAS, e SR EE R, I i T
o G55 RSD 24 0.59% ~1.45% , KWZEAEUE
BYERLE, fFE o mlEEsKR,

2.4.5 JAE I AR HCIR) — AR ko SR (it
51 16120401005 ) LK L A, 2R 6 {7, RREL
2.5 mLF5 mL 20, AR A 6 BRGh GE
i, gk 2 20 5 E A AR S, HERE AR
xSRI AL L AR, S5 R AS B Rb, . A
Z B4 Rb,, AZRBH Rb,, AZEIF Rd, AZRE
1 Re. AZRAF R, AZ B Rg, . ASE 1 Ry, .
FABA D, ARTFEER . TR H O R
435K 105.25% . 99.83% . 110.06% . 109.43% .
98.02% . 104.41% . 97.89% . 111.20% . 98.76% .
102.76% . 108.91% , RSD {H4>51H43.11% . 2.56% |
1.89% . 2.49% . 2.71% . 3.04% . 2.12% . 1.56% .
1.91% | 2.06% , 2.00% , FEHAAJ7 2 uEmfinl 5, 4%

Al 20K

2.4.6 FEME W9 HUERGESRB, #%2.2 T
AT , 500 25 B o R MM A Ak
Wi BLIEAT AR, DA AR ol of 11 Bh e 9 35 1
HERWAE 6. 9 UMM AS AT Rb, . ASRAY
Rb, . AZRAF Rby, AZ R Rd, AZS AT Re,
AZ R R, AZ R Ry . AS R Rg, . XX
AT DL AR B R TR A S A
56.99 ~ 101.69, 20.63 ~ 44.63, 2.79 ~ 5.05,
13.99 ~ 30.09, 41.52 ~ 62.10, 8.24 ~ 16.94,
80.00 ~88.99, 4.14 ~9.69, 1.28 ~3.42, 29.05 ~
73.09, 2.61 ~4.85 pg-mL ™,

3 itig

3.1 RS R G K AL %

AT R AP (190 ~400 nm) | 4G
FIRASRERM ., ELRE D, IR TR
TR B A R R 4 350 - 203, 208, 210,
216 nm, FRABESE 210 nm 15 45 SCE TS Y $ U
K, R R8I Ry, BACFR, 17648
SRR EDR Y
3.2 @it

TEFL AN MRS LB R, AR 5T e R
BET WK, WEE-HERRK . CH-K. CI-WE IR
IKRGE, SRV ARSI R & AE T, L5 A
IR SRR B 2, R R, 2R T
B2 R 2RO o , PRI 1) T+ 35 min,

x6 BEHNZTENELR(n=3)

pg-mL "'
BFR s1 S2 S3 S4 S5 S6 S7 S8 9

AZ BT Rb, 61.16 101. 69 56.99 63. 12 77.15 85.52 80. 43 74. 88 79.97
NZ AT Rb, 20. 63 44,63 23.65 23.48 38.27 43. 68 43.72 40. 47 44.50
AR AF Rb, 2.79 4.17 2.84 3.43 5.05 4.48 4.06 3.46 3.25
ASHBAF Rd 17.08 23.53 13.99 16. 88 27.69 24.16 24. 40 23.75 30. 09
AZEAF Re 51.39 55. 61 44,87 44.51 62.10 57.74 41.52 61.06 48. 54
NS RS 14. 87 16. 94 9.70 8.24 16.07 12.41 10.76 10.76 10. 67
AZ BT Rg 84. 69 88.99 80. 42 81. 54 86. 11 88. 45 86. 36 80. 00 80. 34
AZ B Rg, 9. 00 9.69 4.14 4.87 10. 35 5.91 7.06 6.02 6.29
EXBIFD 1.48 3.42 1.68 1.28 3.62 1.40 1.33 1.72 1.59
TCBRFREH 51.43 73.09 36.78 39.63 29.05 33.55 37.30 35.18 44.83
TR F g 2.61 4.11 3.05 3.33 4.16 3.62 3.69 3.42 4.85
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XEFH R T R UL, RO R 2%, s
AR5 PR T 5 A T (55 06 ) B AT A — E R,
AHFFE A ELE 25, 30, 40 C, KIH A0 CHMAT,
BB R, RS Bt L
3.3 BEARINE SR B

44 UPLC 5 B0 EE 5 22 iy & 42 (R i I 4 /Y
Jidk, AWK, AT 29 U AR Ik 5 U5
EUER, SRR, UL A R SRR
Wil f LR E, B EE R Hh—AT %1
A IR S ) TR I PR i T A ) R
AT AR S ZMOR I L TR SRR AT, R
[l — ) AR AT o — B PP B AR e
BE ) WERTE BKTE SROT RR e, W BRI
BUAT TR0, TR T S Bt A S
PROEIRZ —, B BRI R Z AN ] i LB P 5
TR IR K im0 BT A 5 45 R R 7E o

4 B

1M EA

ABFFEH UPLC 3%, TElR]— @AM, &
SET ARG AR SR, REEHIE R 44 IR
W, BEORRME T AR S B R AL, RN AE 35 min )
E T ANSREE Rb & 11 MG TS & 5, R
SO RGHERE B AT AR 5, RE AR G0 PR A= ik
TESREEAT R VRO . P25 S L e R A
PRV T LISk £ 52 S T, 0 w24 i S Ak 2 AR
WFFEAA AT LU F PR AN R ol (8 25 i A ™ T 22
T AT, X I R BA 0 B2 B s AR
F, G B rp 24 5L 2 A R A7 AN RSB
OB O, AR PR KBS, D o IR 20 i PR
57T REAEEEN

S 2% 30k
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