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UPLC -MS/MS EEMMNELREASREP I TR THEIE"

I, EA EARL ML RS AW, AR
(L WS B2 A2 WA 2 R AR QLR 125 b0 B SR A L A TR s, 43R 0500915
2. S AL BT B L A A 7 TRIE 052165)

E B &5 UPLC - MS/MS Rl BFm & 40 & AP P 11 A4 (oedb BR L T A48 830 AR T B #T4E R
BRVERBR BRERR LFTRF X THEHF ALZLHF Re AL L Ry AL LF RA) S Z W5k,
7% : 5k A Shim — pack GIST C 3 (100 mm x2. 1 mm,2 wm) G A VL LAE -0.1% & —1 mmol - L 'z®,
KR A AR, B E DL, AR 0.3 mL « min ', 428 30 C, 334 1 pl; R A e E w5 R (ESI
R, %R s B (MBRM) B X#ATER & TN, R 1 ARG EMNTRETENEEX R R, Xk
AAE RH T3 >0.999 0;45 % B RSD 3 <3% ; & M A=48 F 0k R 4T, RSD 1E35 <5% ; T 34 mAf vl &
97.1%~101. 5% ,RSD<3.7% , 10 tir & Afg & Pom=bdt | 148 23 AR TR IR HRER TR RBR |
UFRFVETHF AL LHF Re AL LH Rg AL L3 Rd4F4 %4 0.010 ~0.013.0.000 7 ~0.001 4,
0.035 ~0.038.0.312 ~0.315,0.413 ~ 0.417.0.411 ~0.416.4.355 ~ 4.358.0.030 ~ 0.032.0.993 ~ 0.999
1.120 ~1.124 2.536 ~2.538 mg + g ' i AF E AR BIBFETIMRI, THTFLAAREGR
FIEH

KER L EARE, ERR R B AS, KERZ S AT R ASLLH RGBSR RME#E - BRRA
ik 5 EREEN; SR LA ENT; MBEH
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Simultaneous determination of 11 components in
Hongwushen capsules by UPLC - MS/MS”

SUN Shuai', WANG Xiang', GAO Le', XIE Wen — chao’,
LIU Chen —nan', NIU Li - ying', WANG Xin - guo' ™

(1. Hebei University of Chinese Medicine, Hebei Traditional Chinese Medicine Formula Granule Engineering & Technology Innovate Center, Quality
Evaluation & Standardization Hebei Province Engineering Research Center of Traditional Chinese Medicine, Shijiazhuang 050091, China;
2. NCPC Hebei Huawei Health Industry Co., Ltd., Shijiazhuang 052165, China)

Abstract Objective:To establish an UPLC — MS/MS method for simultaneous determination of 11 components
(caffeic acid, afzelin, gallic acid, neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, salidroside, eleuth-

eroside B, ginsenoside Re, ginsenoside Rg,, ginsenoside Rd) in Hongwushen capsules. Methods: A Shim — pack

« LA B GRH H H VR (23372502D) ;AL ARRL AL 40 H VE I (H2022423341 2022423335 ) 5 [ 50 A2 A 0095 0 11 253 e 50
F (202214432020) ;A A 22 2545 31 R 30 H (2022107)
wx JE{EMEE Tel: (0311)89926548 ; E — mail ; wangxinguozy@ 126. com
B—1EH  Tel:(0311)89926890; E — mail :2596397487 @ qq. com
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GIST C,g chromatographic column (100 mm x2. 1 mm, 2 wm) was used. The mobile phase was composed of ace-

tonitrile —0. 1% acetic acid — 1 mmol - L.”" ammonium acetate aqueous solution and the gradient elution was ap-
plied. The flow rate was 0.3 mL - min ', the column temperature was 30 °C, and the injection volume was 1
L. Electrospray ionization ( ESI) source and multiple reaction monitoring ( MRM) mode in both positive and
negative were used for ion detections. Results: The linear relationship of 11 components was good in the concen-
tration range, and the linear correlation coefficients were all above 0. 999 0. The RSD values of precision were less
than 3% . The repeatability and stability were good, and the RSD values were less than 5%. The average recover-
ies were in the range of 97. 1% —101. 5% with RSDs<3. 7%. The contents of caffeic acid, afzelin, gallic acid,
neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, salidroside, eleutheroside B, ginsenoside Re, gin-

senoside Rg, and ginsenoside Rd in 10 batches of Hongwushen capsules were 0. 010 —=0.013 mg - g™, 0.000 7 -

0.001 4mg-g™",0.035-0.038 mg - g, 0.312-0.315mg - g~', 0.413 -0.417 mg - g”', 0.411 - 0.416
mg-g ', 4.355-4.358 mg - g7, 0.030 —0.032 mg - g~', 0.993 -0.999 mg - g, 1.120 =1.124 mg - g
and 2.536 —2.538 mg - g, respectively. Conclusions; The method is accurate, sensitive, stable and reproduci-
ble, and can be used for the quality control of Hongwushen capsules.

Keywords: Hongwushen capsule; Rhodiola crenulata; Acanthopanax senticosus; ginseng; big health products;

salidroside; ginsenoside Rd ; UPLC — MS/MS; multiple reaction monitoring; multi — component content determi-

nation ; quality control

LU A — RO 7™ i,y £ 5 %
T ASZE 3 IR 4. Z05R, SRR
W) K AE 41 5 K Rhodiola crenulata ( Hook. f. et
Thoms. ) H. Ohba [~ AR MR 25, J& 0 Y i X 2%
AN, A A S R Al Z R,
A G L 30 - g 5 SR SRR R
Acanthopanax senticosus ( Rupr. et Maxim. ) Harms ]
THRAR AR 2R 2R, A TS, Al g S A
B2, BA BT PO T BUMR PR BT
PESFEMER 2 NS 2R MBHE Y A S Panax
ginseng C. A. Mey. [T 250, Al b= 4 i 4%
R 3 BRI AE A G I AN 2%
AT 55

ANTE Yk iy St RO FAR - SN P PR Nt
PEATFREERLE , FUA 252808 738 AR ¥ e, ME LA AR B
JRi A i R A . PRI, ST — > AR v ELRE
[F i AL A 7] o BT A 2 R Y Jo R ) O L 8 O
2o TABHT I O R i R A X 2L TS R
PP R REA T SR S BRI R AR R, o
Hrinf A, 2218003 70 8 IR, LS 250 i e
SR ME LRI TN 2], AN BB A2 0 B 2R, XE LAXT 2L
hZ et fr Bl . UPLC - MS/MS 35% & 1

RWEHR L

58, 28 B Ry, R B[] R 5 8 22 R A 1
SE LR UK H R E A R AR R . R,
ALy ST T UPLC — MS/MS Jy ik [R] I 1 21 T 2
WP 2L R (L1 KA BT A I TR Ik
BR) RITIN (5T A& OB st IR L 40 R IR | B4 )i
f2) FINZ 25 ( AZ 21T Rg, AS B Re ASH
T Rd) 1 11 ARG 1, N L S IR i i 45
il P2 TR AR
1 NBRE5RS

Shimadzu LC —30A Y 25 850 AH € 35 A3 (8 it
I3 H)) ,4500 QTRAP = DU AT 2 P 2 1 Bk ot 154X
(SCIEX 23] ,ESI & FiR) , Analyst ® TF 1. 6. 3 (4
FARBAT (SCIEX A ] ) , BSA224S - CW By 4p 2
— CPA225D RT3 43 2 —HL T 43 R (38 2 A1) 7
PG IE A IR A F]) L KQ - 250 BY S FS il IF Ve
(Bl A s A RA R KD -98 - TIA 1 #iH
TR (R BT 2R A TR A D) o

Yo BB S AT e AT (5 15120801, 443 =97% ) .
ASRAF RA(HE 121115, 4[F 98% ) , s #R 3 JEfl A=
WE AL RS 7 B TR (L5 110831 - 201906,
iy =89.9%). A= 21 Rg (it 110703 -
202235, 4lifiF =93. 4% ) | NS HBAF Re (L5 110754 -
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202330, 4fi BF =93.4% ) . 4t Jf iz (#t = 110753 —
202119, 4 i =98% ) WMHERR (5 10885 — 201703,
SHEE=95% ) , v Bl 2 R A BIF ST B 5 Bk R (4t
5 PSO01110, 4 BF = 98% ) . Fil # & 1 (it =
PSO11206, 4[5 =98% ) 4T #F 1 (fit5 PS010261 ,
S =98% ) , AR B A Wy Bk 42 e 0y A FR 2N W) 5 08
L5 R (415 MUST - 12113001, 4 )i =98% ) , i#B
SRR EYRHCARA . O P By g4,
Merck 2 ] 5 HoAt 350 387 24 43 A 400, 5236 7K O T B
FRZEIK .

ZL H S e (dit5 20211001 -20211010) g AL
Tl 245 ] AL AE AE g B Ml A R w4
2 FEEHR
2.1 (g - Bk e
2.1.1 3554 KA Shim - pack GIST C,q (100
mm x2. 1 mm,2 pm) @3EHE, #3530 C,LL0. 1% &
2 -1 mmol « L™ ZBREKIEW AH I A, 2N A
WahA B, BN (0 ~4 min, 5% B—10%B;4 ~ 8

min,10%B—13%B;8 ~ 12 min,13%B—17%B;12 ~
15 min,17%B—30%B;15 ~ 17 min,30% B—34%B;
17 ~19 min,34%B ;19 ~20 min,34%B—35%B;20 ~
21 min,35%B—37%B;21 ~23 min,37%B;23 ~ 25
min,37% B—50% B; 25 ~ 30 min, 50% B—60% B;
30 ~32 min,60%B—75%B ;32 ~36 min,75%B) , &
Y RE T T 6 S min, P HE AT B R VR B, I K
0.3 mL - min ", AR 1 plL,

2.1.2 ik ME SR Z ROV I (MRM) 7 4
i 77 A R AR [ I, B U O
M55 B 1 (EST) , B 74k S5 (1S) iy 5 500 V
-4 500 V, B TIHIEE (TEM) 2 550 °C, %S
(GS1,N,) 4 380 kPa, ##H 8K, (GS2,N,) 5380 kPa,
PR, RE A Z S, AT L(CUR, N, )
242 kPa, filf f# < ( CAD) K /12 medium , 59> 8§ 5 Xf
Ry B 6] ( dwelltime) 2y 50 ms, & FIAL 59
A M N0 5 % iR 5 R TR ( DP) A Rl 48 RE & ( CE)
W1,

®1 RZRES U AIRSHRESH

Tab.1 Mass spectrometric parameters of 11 components in Hongwushen capsules

% AR 237 Rt BEE T TET ik AL I Tl fE At
( component ) (relative molecular mass) (parent ion) m/z (daughter ion) m/z (declustering potential)/V (collision energy)/eV

WIMERR ( caffeic acid) 180. 16 179.0 134.9 -53.15 -20.99
BB TR (gallic acid) 170. 12 168.8 124.8 -74.08 -17.11
4% )5 ER ( neochlorogenic acid) 354.31 353.2 190.9 —-41.02 -30.44
LR )5 ( chlorogenic acid) 354.31 353.2 190.9 -40.00 -27.00
FG& JER ( cryptochlorogenic acid) 354.31 353.3 190.9 -73.88 -27.33
215 K AT (salidroside) 300. 30 299.0 119.0 -92.41 -19.26
ANZ R Rg, (ginsenoside Rg, ) 801. 01 823.3 643.5 172.09 66. 30
AZ: A Re( ginsenoside Re) 947.17 969. 4 789. 6 152.33 57.87
AZ A Rd(ginsenoside Rd) 947. 15 969. 5 789.7 157.36 67.21
2T % F (eleutheroside B) 372.37 374.4 312.3 93.18 36.41
Frl 4 = (afzelin) 432.38 431.1 285.0 99. 26 25.99

2.2 WA

2.2.1 IRAMIREIEWE 0 B A FR IO IR A i
MERR 1. 323 mg B4R 515 7. 056 mg % B TR 7. 224
mg GHTERJF R 1. 553 mg SRR 2. 071 mg 28T 1T
1. 189 mg, & 5 mL i, in FH AR R BRI E 4,
15 3R 6 A 53 B 6T BR A 55 5 43 TR % R IBUR
W PR SRR 3. 688 mg Z1 5t K 27. 876 mg, A S
¥ Re 9. 104 mg A2 21 Rg,5. 827 mg A S BT

Rd 15. 893 mg, & 10 mL &, I i g e BT
FEAE A% Bk S AN KRR EE I o A B
A8 X R b i A0 i, 10 mL B n AR R
R BA), BIS4EE 1 mL S0IHERR 0. 002 6 mg il fH
T 0.000 1 mg, % F 2 0.014 4 mg., J 4% 5 R
0.031 1 mg. %% 5K 0.041 42 mg. A%k 5 iz 0.036 9
mg LI EKTF0.278 8 mg 2T 71 0.023 8 mg, A S
FF Re 0.045 5 mg A AZHEF Rg, 0.029 1 mg FI A S
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R 0. 158 9 mg TR G0 IR SH A

2.2.2 KA BUREE N A YE & UHE B4
By AEEFRE L5 g, B F 50 mL HLIEHEIE R, A
70% FE 25 mL, % 2%€ WG B PR, J A ()% 250 W,
% 40 kHz) Kb 35 30 min, Bt s, FEFRE, ] 70%
PR D Ol 2 1 o, BB 5T, U, R % I T TR
10 mLZ 72 % ML, AK¥E I (100 °C) 2=, ikee ,
T0% WELE VS, AR S mL, 325, BU W,
0.22 pmfffLIEBEIET , RIFS

2.2.3 AN BORYER K30 FFLb R A Y
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1. WHEER ( caffeic acid) 2. B[ #& 5.1 (afzelin)

Rg, (ginsenoside Rg; ) 11. AZ B3 Rd( ginsenoside Rd)

1. BT TROE 6108 T8 ( negative solution positive and negative ion flow chart)
II. % 51F .05 T3 & (positive and negative ion flow diagram of the sample)

gram of reference substance )

E1 EFFRATEFRE(A)MGEFRATEFRE(B)

3. BB TR (gallic acid)
6. [E& 5 R (xryptochlorogenic acid) 7. 1.5 KT (salidroside) 8. %2 T #F (eleutheroside B)

(1:3)1.5 g K% FR A, BT 50 mL HLIEHETE I, 7%
“2.2. 27 W EARAE , BRI .

2.3 Ik

2.3.1 BEMEHEE SRS WA GRS
X B RO B AR A 1, 322 17 0T 254
PERE MR SIIE B TR LI 1. Bk v i
TR 1L A B4R 11 A5 B A B st ) 4 I,
52 430 B R WA, TG RAE 400, E e 45 %) B
SFES MR, WLE 2, 3 —8 RUARE LR
KA.

100 N
ES
z
5 50
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5
0 T T T T T T T
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{/ min
100 3
4
ES
z
5 50+
i {6
=] 3 4? 2
701 l
T T T T T T T
5 10 15 20 25 30 35
t/ min
100 4 4 5
g
=
Z
5 50
& 4
=] 71‘6 2
sl |
LN
0 T T T T T T T
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t/ min

4. 7 4% R ( neochlorogenic acid ) )
9. NS B 1 Re(ginsenoside Re)

5. & JiL 12 ( chlorogenic acid )
10. AR

L. X B8 IE 02 1T I8 ( positive and negative ion current dia-

Fig. 1 Ion chromatograms in positive ion mode( A) and ion chromatograms in negative ion mode (B)

2.3.2 AMERAFZELERRAMGIERME K
BRI, 20 17 IR A R A S B, R R

RWEHR L

2.5.5.10,12.5,16.6 .50 1, f3:5 11 4~ a1 #9 R 51
TRA BRI 0 B S I R P 1 L,
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1. WIMERAR ( caffeic acid)

6. [E4¢ IR (xryptochlorogenic acid )

Rg; (ginsenoside Rg; )

2. PT#E &1 (afzelin)

3. WA TR (gallic acid)
7. 215K F (salidroside )
11. A2 H Rd(ginsenoside Rd)

E2 RAEXMRME(A)MIASKREMRLR(B)H MRM &iEE

Fig.2 MRM chromatograms of mixed reference substances(A) and Hongwushen capsules(B)
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217 TR ZRAFHERE S Ao LA I il A e
(X) MR A A, AV TR (V) S AR AR , 22 il A2 A
2, TR 2 25 o 1 [ A 05 R AR Y B, DL 3R
20 PR LA TEA A T N 22 R4

LMK R, RUAT LA R BIR A X IRE
WAL TR, LIMEME L S/N =3 F1 S/N =10 43 53
ST A A I R (LOD) FE & BR (LOQ) , £
RIWE2,

&2 [EIFAE.LOD F1 LOQ
Tab.2 Results of regression equation, LOD and LOQ

Sy EVEpF AN LOD/ LOQ/
( component ) (regression equation ) (linear range)/(ng - pL.™") (ng - L") (ng - L")

Wk ( caffeic acid) Y=2.51x10°X +9.01 x 10 0.999 5 0. 529 ~10. 587 0.11 0.33
Bl 4 & 75 (afzelin) Y=5.29 x10°X +3. 58 x 10* 0.999 0 0. 028 ~0. 564 0.01 0.02
B TR (gallic acid) Y =6.07 x 103X +4.09 x 10° 0.999 1 2. 890 ~57.792 0. 40 0. 80
B4k 5% (neochlorogenic acid ) Y=4.36 x10°X +1. 68 x 10° 0.999 1 6.212 ~124.236 3.79 4.38
#3511 ( chlorogenic acid) Y =5.86 x10°X +4.45 x 10° 0.999 4 8. 283 ~165. 668 1.29 5.16
[543 J5E % ( cryptochlorogenic acid ) Y=1.19 x 103X +6. 50 x 10° 0.999 1 7.377 ~147.533 3.42 6. 84
2135 K (salidroside) Y=2.70 x 10" X +1. 38 x 10° 0.999 2 55.751 ~1 115. 024 4.36 17. 44
2T 7575 (eleutheroside B) Y=1.38 x107X +2. 54 x 10° 0.999 8 4.754 ~95. 090 1.06 3.18
A5 B1F Re( ginsenoside Re) Y =2.39 x10°X +7.07 x 10* 0.999 5 9.104 ~182. 074 0. 84 2.52
AZRBH R (ginsenoside Rg, ) Y=8.05 x10°X +2. 76 x 10* 0.999 4 5.827 ~116. 538 0. 46 0.92
A Z:E1F Rd( ginsenoside Rd) Y =3.21 x10°X +3. 88 x 10° 0.999 1 31.786 ~635.712 15.35 23.03

2.3.3 REWEAE OS2, 2. 17 TR IR AR
HE VAR 1 L, 452, 17 TR 4508, Skt 6 v,
SE VTR, TR R | BT 4 24 I IR BT R R
MR SRR R RRR AR KT R TR ASR
1 Re AZS 21 Rg, AZ 21 Rd T FLY RSD 43
WK 2.0% . 2.5% . 2.5% . 2.9% . 1.8% . 1.5% .
1.8% 2.0% 2.8% 2.5% .2.5% , 3] <3% , 2 WY
kG AT

2.3.4 FoEMEAE B - HLR LR S R RE
(L5 20211001 ) , $¢“2. 2. 27 Wi F )y e il 4 HE R i
VW, 09T 0.2.6 .12 18 24 h #242. 17 TR 45 A4k
RO, DU A W TRT R o T A5 i R R BT 4 5
TR BT SRR R SRR IR R SRR R LS R VR T
Fi  AS B Re AS BT Rg, AS AT Rd W
U RSD(n=6)431 0 1.6% 1.6% 1.0% 4.7% .
2.0% 0.77% 4.5% 1.0% 2.8% 1.5% 1.8% , 5%
AL T VA RAE 24 b N RRUE M AT

2.3.5 EEMRE BUR RO AS TS
20211001 ) , 43 5K %5 FREUIR (0. 75 g) . H1(1.50 g) |
#(2.25 g)3 DKPAE SR, BEAIKOE 3 0, %
“2.2. 27 WU ikl R T A R R TR A

RWEHR L

AR 1 WL, 4522, 17 TR 4R ERE 2, 00 52 1 T
TR S, S5 R IHERR AR O IR IR BT
SRR SRR RS EER L KA B TR OAS
BT Re AS AT Rg, AS AT Rd 1345 &8 50 5L
(n =9) 4% 54 0.012,0.001,0.036.0.313,0.417 ,
0.413 4.357 .0.031.0.996 1. 122 2.536 mg + g~ ,RSD
AR 1.7% 3.2% 0.74% . 4.8% .3.1% .3.5% .
3.3% 4.7% 4.0% 4.8% 4.3% , W% )5 e 8 1
[EY/So8
2.3.6  JmEERICEIA R BE -k (HE S
20211001) A & E ML LS IRBNEW K 6 7,
BR210.75 g NEBEFRE , IMASGFE S 4 800 1 20
Fr A A Y R R AR, $ 2. 2. 27 TR il A At
TRV, R B A A 1 L, 4572 17 R 450
HEREABT W0 W TR, 43 T 1L S B3 A [
WeR, S5 IR 3, RINZO IR R AT
2.4 FEAEEIE

FEBFRI 10 #LLT H S B A, 372, 2. 27 I
T 5 i A B R R ORI A 1 L,
Fi2. 2. 27 WUR IR T K FH A5 R R A A A, D0 0 T
TR, S5RIE 4,
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Tab.3 Experimental results of sample recovery rate

ROy J5f JMA R HIUEE ST Ellj EHlgs RSD/
( component) (original) / pg (added)/pg (detected ) /pg (recovery) /% (mean)/% %
WIMERR ( caffeic acid) 8.628 5 8.469 8 17.209 6 101. 3 99.3 2.7
8.638 8 16. 838 7 96. 8
8.633 1 16.798 9 96. 4
8.626 2 17.369 0 103.2
8.6319 16. 968 2 98. 4
8.635 4 17. 085 2 99. 8
[ 48 & 1 (afzelin) 0.750 3 0.740 9 1.484 8 98.2 98.7 3.7
0.751 2 1.450 5 93.5
0.750 7 1.5155 102.3
0.750 1 1.496 6 99.8
0.750 6 1.517 9 102. 6
0.750 9 1.465 9 95.6
T2 (gallic acid) 27.010 8 26.006 4 53.376 9 101. 4 101.5 1.6
27.043 2 54.128 4 104.2
27.025 2 53.3255 101. 1
27.003 6 53.057 8 100. 2
27.021 6 52.9755 99.8
27.032 4 53.685 7 102. 5
Hr &t 52 ( neochlorogenic acid ) 234. 468 8 232.942°5 473.782 6 102.7 98.0 2.7
234.750 0 456.287 1 95.1
234.593 8 464.136 8 98.5
234. 406 3 462.506 5 97.9
234.562 5 459.110 1 96.4
234.656 3 461.283 8 97.3
23 J5U 2 ( chlorogenic acid) 313.102 2 310.627 5 609. 060 5 95.3 97.8 3.7
313.475 8 611.515 4 96.0
313.267 1 619.840 9 98.7
313.016 7 611.195 2 96.0
313.225 4 619.733 3 104. 8
313.350 6 612.476 1 96.3
Wa 4 )5  eryptochlorogenic acid ) 309.573 8 306. 130 6 611.3279 98.6 97.1 1.0
309.945 1 609. 234 2 97.8
309. 738 8 605. 570 4 96. 6
309.491 3 605. 570 4 96.7
309. 697 6 607. 664 0 97.3
309. 821 3 602.953 3 95.8
21 7 KA (salidroside ) 3268.757 0 3 233.569 6 6 557.991 9 101.7 99.7 1.9
3272.6779 6 395.679 0 96. 6
3270.499 6 6 525.529 3 100. 7
3267.885 7 6 495.385 5 99.8
3270.064 0 6 530. 166 8 100. 8
3271.3709 6 458.285 4 98.6
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% J A A HUEGSSs MEVES F-HmfAE RSD/
( component ) (original )/ pg (added) /g (detected) /pg (recovery) /% ('mean) /% %
2T 31 (eleutheroside B) 23.109 2 23.772 4 46. 118 1 96. 8 99.1 3.2
23.1370 46.572 3 98.7
23.1216 48.071 2 105.0
23.103 1 46.027 3 96. 4
23.118 5 46.935 7 100. 2
23.127 17 46.390 6 97.9
NS RF Re(ginsenoside Re) 747.148 7 741.949 9 1463.778 6 96. 6 99.2 2.6
748.045 0 1 490. 154 5 100. 0
747.547 1 1 456.205 3 95.5
746.949 6 1501.122 7 101.7
767.447 5 1 502.950 8 101. 8
747.746 2 1 485.976 1 99.5
NS RF Rg, (ginsenoside Rg; ) 842.136 7 844.897 6 1652.1715 95.9 101.3 3.1
843.146 9 1 690. 982 6 100. 4
842.5857 1722.0315 104. 1
841.912 2 1 690.982 6 100. 5
842.473 4 1722.0315 104. 1
842.810 2 1 714.269 3 103. 1
NS F Rd(ginsenoside Rd) 1 902.760 8 1907.136 0 3786.672 3 98.8 99.9 1.0
1 905.043 2 3794.450 7 99.1
1903.775 2 3821.6753 100. 6
1902.253 6 3 825.564 5 100.9
1903.521 6 3 825.564 5 100. 8
1904.282 4 3794.450 7 99. 1
x4 AEBREPUABIHNSENE(n=2)
Tab.4 Content determination of 11 components in Hongwushen capsules
B Bt (content)/(mg - g™")
WS wmke PR OWETR B SRR BRI LDRRTT RTEIT AZRIRe ASRH Ry AZEIF R
(sample  (caffeic T (gallic  (neochloro- (chlorogenic (cryptochlor- (salidro-  (eleuthero-  (ginseno-  (ginseno-  ( ginseno-

No.) acid)  (afzelin) acid) genic acid) acid) ogenic acid ) side) side B) side Re) side Rg; ) side Rd)

20211001 0.0115 0.0008 0.036 0 0.3125 0.417 3 0.412 6 4.3574 0.030 8 0.995 8 1.121 4 2.536 0
20211002 0.0104  0.000 9 0.037 1 0.311 6 0.416 7 0.413 8 4.356 3 0.0310 0.994 9 1.122 4 2.5372
20211003 0.0123  0.001 0 0.036 8 0.3123 0.413 7 0.414 9 4.3557 0.031 6 0.99 0 1.1220 2.536 1
20211004 0.0111  0.000 9 0.038 2 0.314 4 0.413 3 0.4155 4.356 0 0.030 9 0.995 2 1.123 5 2.5357
20211005 0.0105 0.001 2 0.035 8 0.3152 0.417 4 0.410 6 4.356 6 0.031 8 0.994 4 1.121 6 2.5358
20211006 0.0133  0.001 0 0.036 4 0.312 6 0.4139 0.4127 4.358 1 0.032 1 0.995 7 1.123 8 2.5376
20211007 0.0120  0.000 7 0.0377 0.3139 0.412 8 0.4117 4.3559 0.030 6 0.993 4 1.121 8 2.536 9
20211008 0.0114 0.001 1 0.036 2 0.3151 0.416 1 0.412 8 4.356 7 0.031 4 0.9959 1.120 4 2.538 2
20211009 0.0134  0.001 4 0.034 9 0.314 9 0.415 8 0.4153 4.355 6 0.030 3 0.996 7 1.121 2 2.537 8

20211010 0.0131  0.001 1 0.036 7 0.312 4 0.412 6 0.4115 4.354 8 0.0315 0.998 5 L1225 2.536 5
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T SEELAE I A e PR A S iR R B AR T
ARSI 2R (- 0. 1% B RRKIBER I -
0. 1% H /KK LG -0. 1% L IRKER N -
0.1% Z,fig - 0.5 mmol - L™' ZFRE KW . G -
0.1% 1% -1 mmo - L' Z MR KIEW. 2N -
0. 1% . -2 mmo « L™ ZFRE /KA IR) PEATH6 HE Uk
o 5RO B PRI RE T BB A R T A RUK
ST B RG H 5 SRR AT DARKCSE (6,335 e ) 4 e 42, 1
WEETES S0 5 I N TR B2 0T LA 1 v 4 0 i 0 114 JB 335 e
B, PRI R 2 - 0. 1% 2% — 1 mmol « L™ Z %%
IKEE BRI SABBE AR 3R

R T 2L T2 B R iE T 3 i 0 R AT T
PEIGA ) ( H EE . 70% H i 50% H i L 70% &
i 50% £, 1) A& IR ] (B 75 20 min 8 A 30
min A 40 min 7212 24 h) F 5, KR H] 70%
RS R 75 30 min BPRRIN 800 7 S i, B AR L L)
70% WA B A 1), B 5 30 min (1) 42 Uy U H HL
BRI AR Wk 4 1A, W DA
Z A RO oy R Y, 8 T O G Ml A O A
[ R B0 25 58 T AN [a] e 408 77 vk B il B X6 A0 At 4 1
SO, B R AE (100 °C) 8% e 4 (40,50 .60
C) o ANFAEFTAT, GBS RAE 3,455
Wy PR BUIE B, H R 4R (100 °C) /1 75 =BT 4
IR0 HE AR i o B0 B v AR A v, DR O o B R AR
AEFE SR BOT

SBT3 43 Bt v [7) 2 S AL A4 AR ] 1) 248 AT S,
DA G5, DR b 2o 3 45 3k 2 AH LA 4T 43 25, il g v
SELT OB ARIR IR (SRR R Rk R R LA X NS AT Re
MAZRA Rd 2 W [R5 AR 1 43 25, BE7E B i
[ B 3 8 A H AR Ak &9

SIS B G2 A% 55 1 D, ik 3 v i
DU 11 A B Y48 A S ) 25 BRTE o 9% R B 2T
S R AT DAVSL 2 S8 Ak L Y £, AT ST 0 % i 9% 55
MY S WFSE 2 I SR 2E AL A T DA ARG 0
[ i 2L DPPH [l 2 2 4m vk s A LR
i xF DPPH H Hy AR 1 55 0 7 [, R S5 52
I S5 B SIRC  DR It BE R2 L BT AR B A LR
R TR MERR B 4R IR R SR R R | B J
PRI B A AP R 55 E . IR RIS T &
Al RE A D FLRAE LA AR 2R SRR P LA
AN R IR SR

el. #IEHSE — 100 °C (normal pressure condense —100 °C) &2 Jf JEIk
3. W 4E - 50
ed. T EWR 4 — 60 C (de-

45 —40 °C ( decompression concentration — 40 °C)
°C ( decompression concentration —50 °C)
compression concentration —60 °C)

h1. WIHERR ( caffeic acid)  h2. Pil#@ 54 (afzelin) - h3. B 7B (gal-
lic acid)  h4. Hr &k J5L iR ( neochlorogenic acid) )  h5. &g J5iR ( chloro-
genic acid)  h6. fa%¢JF R ( cryptochlorogenic acid) — h7. £1 5t K (sal-
idroside)  h8. 2 T 4 (eleutheroside B)  h9. A £ 4 Re( ginsen-
oside Re) h10. A& R H Rg (ginsenoside Rg, ) hll. A& B
Rd( ginsenoside Rd)

3 AEERGEAXTHRRBRP L AFURSHEE

Fig.3 The contents of 11 components in the test solutions under dif-

ferent extraction methods

NS BAF Rg, AN 7 Gobi i E W 45 s 7E I, 38
it PGC - la AR K BN B M HIBR"™ . A
Z B AF Re 0] {fi N Fefii 5 — HT  Ach I GA — BA /K-
B 1 0 N A O ol I o 2
MR SFIME T . RS A B 4F A S B AF Rd 1]
DA =0 OB [ R A T 2 i BRI M i v LD & it &
Y5 LDH 35 17 SR e 55 . AMFIEA M4 S
J5 30 v 1 A R 24 B X A ST 22 40 B R S T
HAIAT 11 AN 8053 18 5 G2 figg 9 57 1 MR AE 56, Xl IR
IO FH B PP T 21 T2 Jie 2 o i HLA B S
X5k A UPLC - MS/MS 55E T 11 AN 3508
Oy EDT IR R, R, A M R AT, BB AE
36 min PPRIE SE I H AR S B 43 8 R R A
A SR | R AR AL 11 A RN
LI KT PR GOk TR R, LT HH et
JET 2o D TR A B gt it 1 OF R ofi o, A S Ay
Rg, AZ 21T Re MIAZS AT Rd RIFET AS2E0t,
)3 S S iy T AN = N L1 40912 o SR NS 3
X B —BR 2 B8 HEAT 0T 4R, LA 4 TR b A o 41
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