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Quality control research of Gesang Jiangtang Capsules based on UPLC
fingerprint combined with colorimetry
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Abstract: Objective To establish the determination and fingerprint of Gesang Jiangtang Capsules (GJC) for its quality control.
Methods UV spectrophotometric method was used for determining polysaccharides, total saponins, and total flavonoids of GJC. Ten
batches of GJC were detected and recorded by UPLC. Similarity evaluation was performed by using Similarity Evaluation System for
Fingerprint Chromatogram of TCM (2012) to confirm the common peaks. Results In three batches of GJC, average polysaccharides
content, average total saponins content, and average total flavonoids content were 4.56%, 2.97%, and 2.61%, respectively. UPLC
fingerprints of 10 batches of GJC were established and 15 common peaks were confirmed. Puerarin, rutin, notoginsenoside Ri,
ginsenoside Rgi, ombuoside, ginsenoside Rbi, and ombuin were identified by chemical identification of the reference substance,
corresponding to peaks 1, 5, 8, 10, 12, 14, and 15. Conclusion The methods can be used for the quality control of GJC with good
precision, accuracy, and reproducibility.
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=PRI #E (Gesang Jiangtang Capsules,
GIC) AEIBYT HE R F I RIS 7 INsdim i, HH B4R |
ML =B SR BEEE. SCR A 6 MR 2
B A BATEIGER . Ak AR AT .
ATHIZGEERF LR, GIC HAAMRIMBE(E, Aei
Rep A1 DY S g 55 4D v IR A 22 /) R Ay 72 S I
DB B, R 3 PR IR S TR A /N
R B R F S T AR R K BRI
5 AR AR 5 25 20 b, (EN IE R K R == 18
MAETREW: 54h, ZREHER, FJHE =8 K
I WA S T 7 20 R PR B 3 RORE A 1R 9T A AR,
AHEFCRH UPLC 57 GIC e atdit, Has&t
@RIE GIC R 2R, BB RS IS R, S
Bl GIC Puik. faifdmdEmfih E 1 S e i, A
GIC M4 T it S PE R AL AR TR -

1 XEEHR
1.1 Y&

Waters Acquity UPLC #f /5 R AH (L 3% 43,
Waters PDA Kl 2%, EEIRFFHTA Al ; Elmasonic P
HHERASE, f#[E Elma A ; Mettler EL204 HT
T, MERF#-FE R 24 28 (W) BR /A 7] ; Sartorius
BT125D WK, FEZRWREAEE by f
FR2y 5] Infinite M200 Pro £ THHEREARAX, it B
FIH R 2] s UPK-II-60L 1% R 54K, 1Y)
P AR A PR A
1.2 #H

XM ERE, HESEN 99.71%, 5
15012916, Attt ZmEHAEMFE ARG IR A X
o R (B E0N 98%, Hib'S X01F9L54299)
R i 9 25 (R 93 B0 98%, #E'5 WO3F9Z54300)
BT IR A REHE AR A REHE Rg
(Rgi, JRESHCN 93.4%, #E5 110703-201128).
ANZ B Rbi(Rby, Jli & 780N 93.7%, fit'5 110745-
201424). =L Ry (Ry, FIESEN 94.0%,
fit5 110745-201318). AS2FF Re (Re, FiES®
BN 92.7%, 5 110754-201324). iz (=
SHUON 100%, 5 110833-200904). T (&
BN 92.6%, S 10080-201409) ¥WgT- i [H &
i 24 fit S AR

BR. . = EERAE T E  E
HRFAFZ L, &) PR R TIN LIRS
E, BHIRNGREBRBEEME S Pueraria lobata
(Willd.) Ohwi. FITFEAR, S i A RHa ik i s

W) 2 ¥ Gynostemma pentaphyllum (Thunb.)
Mak. FI2H, ZCATMEINS B HEY =t Panax
notoginseng (Burk.) F. H. Chen HJ TR AN ZE, 2
MEoNZRZ B ZE Morus alba L. 11548, W2 g
N B R B e R IR R S B T AR NE BE Spirulina
platensis (Notdstedt) Geitler AR, SCUG PN TG
RIS Meretrix meretrix Linnaeus A, GIC
FES T PO B 25 RS 25 R4, 10 ANMHEIREE
(I35 20508 150201, 150301 150402, 150501+
150601+ 150702 150801+ 150901 151002, 151101,
SGE N S1~S10. LI, ifal, FEER iR
B (HED BIRAF; ALK, HeRHAN
sy HTal.

2 FEEHER

2.1 EEEENE GIC hilSESE

2.0 PRSI H R AR AR T
() 2 HRE T IR S 240 0.5 g, FEERE, MUK ME, IF
ERZE 50 mL, 135 & FE 9.99 mg/mL [¥1XF HE S fig
#, FRTFRRE 100 fis A8 -

2.1.2 ARSI BUEEZE R GIC
WNEY) 1.5 g, FEHRREIFET 100 mL 7 FEHETE R
W, HERIIN 100.00 mL 7K, FRE iR, Tk
I 20 min, FERRE R IFANVKBIE T E, B
JEUE, FEVIEM, BRI (IR 2R,
HERGR B SE8 7 2.00 mL, T 15 mL 08 %,
ANTIKCEE 8 mL, B2, T4 CUKFEFE 4h, LA
4 000 r/min .0 5 min, 7% LG, FREH 80%
LR =T, BOER L LER, REE
£ 3 k. BREHKEM G, 8% 25 mL, 8255
3 GIC M ZHEFREUGR . HEWITEL GIC 2 FEHR L
# 0.50 mL, BT 10 mL 5 ZERE+, #MInKE 2.0
mL, #EFIIIN 5% MK 1.0 mL, B2, #EfH
NIKRIRER 5.0 mL, /NGRS, ZEiRAE 10 min,
B 40 CKBLRE 15 min, B, WKKBAEEE
I, $257, RIASALM VA . MERRIRI 200 uL I
B bRt o, FERFRACTE 485 nm YK ARSI o

2.1.3 Wk KRR o ol EUR 2 R RS AR
AR RTROE R, LBk vz xR, it
WRAR . GREIR, WA A, phs
TRTRAE 485 nm ALY, HAEAXETET
P, MOERERE K )y 485 nm FEAT I E

214 LVERRFER SR RIUREIRE A
99.9 ng/mL i & BT R SR 04 0.104 0.204 0.40.
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0.60. 0.80. 1.00 mL % 10 mL H EZEREd, IEhn
K# 2.0 mL, FFBBHE BIERRINN 5% KM iE R
1.0mL, JB%); #EFMAREEL 5.0 mL, /NOE2)
Ji, ZEiRHE 10 min, F1E 40 C/KBLRIE 15 min,
I, VKA A I E 500 . ERIRER 200 ul i\ B
Fabrh, FEEFRACEE 485 nm PR ALK . DUF &
(M) REARKR, WOGREE (A) AL FRfbR e 2k,
BATERAE R, BEHTHE 4=2.460 2 M+
0.011 6, ¥=0.998 9, FIHHIEHELE 0.999~9.990 pg
54 2 RIFEMEXR,

2.1.5 faEtRlEs  BUE SIS, T 0. 30,
60~ 90. 120 150 min M5E 4 i, THH RSD. 45R
{ERTE 150 min 4 RSD 2 0.66%, 3= B sl i i
FaEtE RIT,

2.1.6  FEEEALS R R AR R AT,
406 MSE Af8, iH% RSD . 455 5E/R RSD N
0.33%, Ut AT V20 %55 B R I -

2.1.7 BEEMHRK  BULS 150201 FE5 6 1, 1%
“2.1.47 B FME AME, 115 RSDfH. &R ER,

AT 6 e AL S, 4 FEAFRE, RSD A 3.3%,
YLIAA VA B M R .

2.1.8  IFEEISCRREE B AT 2 B S R GIC
61y, %4115 g, MHEWE, BT 100 mL 7 FEHE
T, HERIIN 100.00 mL 7K, HA#RMER“2.1.2”7
TGRSR TR H %, 19 6 40 GIC 2 FEIR IR,

oy AR R GIC M 2 PEIRIGHK 0.25 mL, 3£ 6
Uy, FFHER NN A RS 1.00 mL (Y5 4
BE13.5 ug) BT 10 mL By R, Ak E
2 mL, #EFIIN S%KE 1.0 mL, JB5); HAR
R “2.1.47 TURJ7iEE A 6, WERICE,

G5 RSP RN 100.9%, RSD EA 1.7% (LLF
M.

2.1.9 FEMIE  FEEFREG SN 150204 150301,
150402 (1) 3 #LFE 9 O, 4% “2.1.27 TR 7k %
PO, WE 4 E, HEHEZRER, PIT3 X
SeAG, M RSD H. 45 RFH, 3 AR S A &
FHIREDBT RN 4.49% . 4.70%. 4.48%, H
RSD<<5%, ZRE/N, HI—EE.

22 LEEENE GIC hERBEEHSE

22,1 FHEAARIG S B Re XM AIEE, K
EHRE, I EEH S Re 2.2 mg/mL X I8 S .
222 HEHASERPIH &S BUEEEZ RN GIC
N, 210.6 g, FEEMEET 100 mL 5 ZEHETE

e, HERRINN 100.00 mL 7K, FR5E &, A (3
K A00 W, HiF 37 kHz) A#H 30 min J5, FIRFRE
FUEIFIAMNIK B R & #R5), JEik, HERiEd
D101- K LI BB i A b AT A Bl o g IR B3
OB IR VA 1 mL B4, A 15 mL /K PekE,
FEEVEBOR, T 20 mL 85% L EE S M B R IR
SRR T 28 Kk, K BZ&T, DUER A .
F]_F IR CHET R R M HER I 0.20 mL 5%#
TR VK ORISR, R Y i, FEHERA DN 0.80 mL
EARR, IRAE A 10 mL R, EKET,
F 55 CAKB EIN# 15 min, B, WKOKIBAEE
FiRJE, WEFIIAVKZER 5.00 mL, #2515, #EH
WHL 200 pL A BgFRtR . FHEEARAE 560 nm
KALAT I o

2.2.3 WK HEEE il E Re 0 HE LI RCORN
B OE E, DU AR, T A
KA. SRER, BHMER . Re X IR
7E 560 nm 75 A7 Ab A SL RIS, HL 25 0 BTG F
A PER S KR 560 nm HEAT I E -

224 ZMRRFE kBN ERE A
2.2 mg/mL [¥] Re XJHE S 0. 204 40, 80. 100.
120, 140 uL, & 10 mL RZERXEH, BT 60 TK
BHIMAET I, BRI 5% ERE-IKES IR
W 0.20 mL, FRAERAINA = &2 0.80 mL, #2745,
HIE, BT 55 C/KBHMIA 15 min, FKKIHFAH
HEEIRG, MUKEERR 5.0 mL, $£27, ENFEE 05K
TR s T3 RS RS 29 0l B A% k3 200 pl T BiEbs
B, W5E A fH. A A AR, Re BIBTE (M)
NBEARRR, exfilbrdErh sk, THEARREETEN 4=
3.365 4 M—0.028 2, r=0.999 5, ZEFEIR Re 7£
0.044~0.308 mg A RUF IR R,

225 FREtkikLe  BUE— AN SR, T oL 5.
10, 15, 20, 25 min WI5E€ 4 {&, 115 RSD. Z53 5%
JNAE 25 min N RSD A 4.6%, 2% WK SR &
PER I .

2.2.6 FEEFLAL  HUR— Re X RS, S 6
W 5E A8, 75 RSD & . 45 R 2.7k RSD 4 0.13%,
RUIARTT R B RUF

227 HEEMHRE BT 150201 FE& 6 4, 1%
“2.2.27 TR I AR, 1% “2.2.47 W7
I A fH, THE RSD fH. 4R ER, FAT 6 1
FERACEE S, A HEEAFRE, RSD N 3.8%, KA
TEEE R
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2.2.8 NEEEICRIAL: IO AR B EH SRR GIC
6 1y, %4103 g, FEWEET 100 mL 5 ZEHETE
R, HERINN Re XFHE SR 10 mL (P 7 Re 8.72
mg), FHHERAANIN 90.00 mL 7K, HAEEAMER “2.2.27
Wi, WE A4 8, HEREE; g5 EE R
100.5%, RSDfH N 1.4% (LA Reit).

229 FEMIE  REEFRIGS 8 150204 150301,
150402 1] 3 #LFE AL 9 £, 4% “2.2.27 TR J7 ik #4E,
WiE AE, WHREBBHNSE, P73 LR, i
HRSD fH. ZREWH, 3 MR LBHRESH
SN 2.91%- 2.93%. 3.08%, H RSD<5.0%, %
SN, B

23 LEEENE GIC h &S E

2310 PRSI H A RS SRS IR
4.0 mg, N 30% LBV fRIF €2 2 25 mL &,
Pic B3 AR A 0.16 mg/mL 125 T 56 R VR
2.3.2 KSRGS BUEEEZE R TR GIC
NEML) 0.5 g, FEEMEIE T 25 mL 7 ZEHEL R
H, WERIIN 30%ZEF 10.00 mL, FR5E &, #HE
(ThZ 400 W, % 37 kHz) AbF 30 min, FFRE
JR R ANA AR JE R BRI, 3R,
WCER SR - VAR B IR S0 1 mL, R BEREH
JERE CRABIEZEAE IR KIBAD B2 AFEN,
BN, fP RS, H 20 mL 70% 4
FEvel, VEMBEET 25 mL BT, WHEERE
ZIFE . FERAFEE IR VEL R 4.00 mL, £ 10 mL &
A, JRAKE S mL, Jehn 5% ASERENIA R 0.3
mL, {EEJEIE 6 min, TN 10%EERE AR 0.3
mL, #2)EHE 6 min, JII 1.0 mol/L EEALNIETR
4mL, H/KERZZIE, HWE 15min, EISEHEAR
TR . WERRLEX 200 uL ISR A, FH AR AR
500 nm P AALAT I -

233 WRuE KRR o EOS TR R VR
BORMEIOE R, DL 30% L NS AR, BEH T4
KA. PR R, BRI TN IR
WAE 500 nm Ao A b L FERYL, A E G T
P, WMOEFERE K 500 nm FEAT I E .

234 BMERRFHE kIO T 0 S
0. 0.5. 1. 2. 3. 4mL £ 10 mL &4, Fn
K& SmL, %1 5S%IAEERENER 0.3 mL, #REES
JHE 5 min, I 10%HEREEAE 0.3 mL, #E5))G
L& 6 min, fi1 1.0 mol/L & SEALENEIR 4 mL, /K
ERTBZIE, WA 15 mine DLAIIS T %R S IER

NAEE, AE 500 nm AIE A H; DL A EAHAER,
FTRE (M) NtEAER, ZiltrEfisk, HHEA
[ 35 FE N A=0.563 58 M—0.004 5, r=0.999 5,
LG R T E BRI A 8.2~65.3 mg A BT
LML R,

235 faEtEikse  BUE— ARSI, T 0L 30,
60~ 90. 120. 150 min JME A4 {&, 145 RSD {H;
455 B JR(E 150 min N RSD N 0.82%, % Btk
TR E TR R AT

2.3.6 FEEFEEALG  HUE R TR R, 1ES:
6 WilsE 4 18, 5 RSD {H; 4R E/R RSD N
0.10%, FREHAR 5 IEHRE % RUT .

237 EEMHRE  HULS 150201 FE& 6 13, 1%
“2.3.27 WUR il s R s, e 4 fE, I
HRSDfH; SR EoR, “FAT 6 MFFa b5, Mg
fif & EHEAFEE, RSD N 3.6%, RIHATEEL
PER 4T

2.3.8  IFEFEISCRREE  HCC AR R & R GIC
61, %2025 g, FEEMEIET 25 mL w4k
FEH T, FERRIN 10.00 mL 2 T % SvaEw (N
Tl 6.60mg), FREFE, R FERER “2327
Wi, WE 4 A, HERYER, 255 RkE S
99.41%, RSDHN 1.1% (EA T ).

239 FEWIE  REEFREG S 4 15020, 150301,
150402 1 3 #UFEM 9 #3, 3% “2.3.27 T F VAR,
W5 AMH, THESEIEE, PAT 3 KR, HHE
RSD 18, £5HFRW, 3 AR S S SR EE IR 5 2 20
SN 2.64%- 2.51% 2.70%, H RSD<5.0%, %
BN, .

2.4 UPLC A3 GIC e ElE

241 M AREFEA Acquity BEH-Cis #:(50
mmX2.1 mm, 1.7 um), WBNAHNK-ME, BB
FRFEF: 0~0.5min, 5%ZME; 0.5~5.5min, 19%
OB 5.5~12 min, 19%~26.5%Z}E; 12~13 min,
50%Z1E: 13~14 min, 50%~90%Z.f5;: 14~18
min, 90% Zfi; 18~18.5 min, 90%~5%Zfi; 18.5~
20.5 min, 5% Rl 203 nm, i 30 C,
AR E 0.3 mL/min, #FEE 2 ul; BRIREEHREEE
FERFE I ERIAMET 80 000,

2.4.2 HHASERPIH & BUREZRT RN
0.7 g, AEEMEHEBIEHIR T, FE MM
fig 25.00 mL, %%, FRa i, AP 60 min (2
F 100 W, % 37kHz), FHEBA, HRERE,
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PSR AMCR &, FR5T, JEE, 3 RVIIET,
BN A8 GE B FT 0.2 pum JEME, B8 N VA BERE AL
Hr,  EPAR A A

2.4.3 R SEHIS RBERIERE. AT,
FkEE . FREEE R, Rgis Rbiw RyGEE, 20 %0
L V5 i 5 T S o R FEZ 43 1) 2600 300 350+ 300
100, 100, 120 pg/mL F 5 HE S AW o

244 BURZMERSIE RERTRI =L B
B 3 BREGHM, kb7 T 2RI %R 2.4.2”7
TUH A IR i 2 P IR, 2% BRR 2 VR
245 BMESRER Rt =t. S &
S SIER, TR TR, H%IE “2.4.27 T
TSR RIS P IR, & P S R
2.4.6 FEEERK  HBULS 150201 FF 5 AR
W, % “2.4.17 DU EIERM, EREIF 6 X,
HidgEigE., DERE g D ERsK, A
I WEAGHR B IS TE] ) RSD 2178 T 0.1%, AN
TR RSD 31/ T 2.6%, Ui WA B8 K 56 B KL UT
2.4.7 FaEtEilE  BULS 150201 FF 5 AR
VW1 A, % 42407 BUR G %A, 20 HI4E 0. 2.
4. 8. 12, 24 h #tFf, JFidRtniE. DLERER (1%
D IS, 25 RS LA A X O B I [R] ) RSD
BINT 0.2%, FHXTWERIAR A RSD 3/8T 2.7%, it
A BER VA VRALE 24 h FaEPE R 1T

24.8 HEEMRE S HEEES 150201 5 6 17,
& “2.427 Wi &AW 6 1, REHE “2.4.17

T P 2 A FERE, JRidREaIEE. DIERE (g
D NS, 85 R B IR & A WG AR R BT 1) ] RSD
BINF 0.5%, FSTIETHI R RSD /8T 3.0%, 1t
BV R M R AT
249 FROUERE @RS SHELE 2 B 10 4t
GIC, #%“2.4.27 T & Hiak v, R E14%“2.4.17
TR i 26 AR HERE, FRiC B B ¥ 10 LR Y
Bl SN E R A f 2 1) <2 Eikfa s EE A
BUEVE 250 (2012 WA RT3, R
PL ST S B NS IR EE 2 S/ E ik, 15
Fx R Fr LA, WE 1.

AR FZ A AT, 10 #EkFER S
X RE SR SRS AR AL RE 25 SR 40 8 0.999. 1.000.
0.999. 0.995. 1.000. 0.999. 0.995. 1.000. 0.998.
1.000, AHALEI KT 0.95 UL, 76 245 #AH AN 5E
2410 FROEE I EMIRINS HE B %
UFIVRA X BRI R 2 I ORI M S IR
W, F% “2.4.17 BT AIE &1 H PDA RIS IE,
Hidsg ik, WK 2. 3.

PRI S AMPRIE SRS, FRIAH 7 AN SR U,
SRR EREAE 3.3 min HUE (1 S5, 2T 4.9
min 1§ (5 501&), R 7E 7.2 min 1§ (8 F%),
Rgi £ 7.5 min & (10 50§, FElEEHE 8.1 min
Hig (12 5108), Rbi 7 9.6 min HI§ (14 51§),
FERE 20 11.3 min HIE (15 204, FIF HAkzs
s BRI BT &S W () DR BRI TH) R PDA Dt ],

t/min

1 10 it GIC #mEY) UPLC e Q EIE R A RIELEE (R)
Fig. 1 UPLC fingerprints and reference fingerprints of 10 batches of GJC (R)
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14
G
I T0 @ F
. L .
8
A D
.5 “ C
{ 1 - [\ B
haa t o o e 1 13
_J 23 7 13 k&ug%
0 2 ' 4 ' 6 ' 8 ' 10 ' 12
t/min
A-NTRIRGUEW B-BMER C%1 D-R; E-Rg F-Flitf G-Rb, H-pikfis s
A-reference fingerprints B-puerarin C-rutin D-R; E-Rg; F-ombuoside G-Rb; H-ombuin
B2 GICHEUEEPZHBENTRRFAEEIER
Fig. 2 Common peak identification in fingerprint of GJC with reference substance
A E
6 9 AT |2 13 \us
) ﬂ D
o [ ) c
ity _3_. 10 ‘JIUA H‘ B
o : bz e s,
0 2 4 6 8 10 ‘ 12
t/min
A-XIRIROUEE B-=-L#M  C-EiRAM D-LRELHM  E-HIrExE

A-reference fingerprints B-Notoginseng Radix et Rhizoma ~C-Puerariae Lobatae Radix D-Gynostemma pentaphyllum E-negative control

El3 GJC ey EEh & HBIENZAMARRIEE

Fig. 3 Common peak identification in fingerprint of GJC with reference substance

AE 1L 3. 4. 7 SIEHETERZAM; 2. 5. 6. 9.
11~13. 15 5B TR EZM; 8. 10, 14 5
T8 T =L fEfRg i Ba IR E T %

REEEZ5 47
3 g

3.1 GJC UPLC 58 EiE =B F Mk

ARSI VE AT T, @I 43 6T
70%- 80%-+ 90%-. 100% FEEAEFIA 0.5, 1.0+
1.5, 2.0 h FyEARAESE, 4550858 0] 25 mL 26H1
BE, HA 1.0 h BRI

3.2 GJC UPLC s EiE i &ttt

AREEZAFMRATTTH, BT RN
Ko k. BRE 3 ANEER. FIA PDA KlEE
£ 200~400 nm HEATHTI, HH B EER ISR 9 203
nm, 75 ARAT I, G 75 (i ek B HL 2653 &
FA PG BT I, B GIC R B R B U
(I s 6FEE T 25 304 350 40 °C 4 FhA:IE AN
0.2. 0.25. 0.3, 0.35 mL/min 4 FAFIGE, KIH
30 CHEEAN 0.3 mL/min [ARFIIR B L CFR .
B FELT
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3.3 GJC UPLC 5 EEMEMTER

A SZI6 i T FR SRS R ARSI ] GIC
KM, TR BT A28 A KR
BT T2 T3, DR R 5 HALZ IR A
Hil 152 GIC, % LZHI& SRR EEE
WPEBER I 2 WESE AT 80, ARSI R ROAH Bl
FERVE SR I 23 ) R AR U IS AN RE 2y B ER Y, 75
L A S A T VA AT s A, DR A T
ARSI IPOREA e LR i il JrPll: 4 S0
WEEF M A — e R R o
34 N

ASLIGHI A UPLC ¥E# ST GIC fagu B, M
bl 2 325 157 A 1 o A A 00 LR 2 0 . S B AR RS 2
Wi &g, b2 FhoOTEHA NG, PRk e vk
iy SEIL GIC 1o B4l o SR FH AR ALLEE 20 AT 5 AN [
LR GIC fa8 G 3EAT VAT, SibrsE 15 M ILAIE,
AN T HA 7 A EEE, I0F 8 MERAHTEIA
tH, AREE—DE T AR S N I S A =
E R ENE . EE. EEM R, A8 GIC I
Ji B P A R R

SEH
(1] B, BRIV, KBAKER, %5, BSARERHCIXHE IR K

BRI AN L Bh R [J). MR 2 IR,
2004, 20(4): 293-294.

21 xR, & fh BWRE BT IR S KA R
[1]. "hE24, 2018, 49(4): 981-986.
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