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HE BT B IHE(QAMS) BT AT I % b JE B TF 4 JRUR 4 5 R L B 20 R L 7 40 TR A 43 UK B 5743 i
TR C 7R & & 7k . F3i% KA HPLC 7%, Phenomenex NX-Cis 1 (250 mmx4.6 mmx5 pm) , ZJE—0.2 % H B KB A
TRBIAR , A DR, SUIE A 1.00 mL/min, K& 328 nm, DUBALE A S, B0 1% 80 5 HoAt 6 A4S e AR IE R+, T
H W &, B AMRIEN E B & BT LU, S0AE BT ST VR R AT AT . R R SRR IR L R SR R IR L 4 R
B. &R IR A F 4R C AR X AR IE R F (RCF) 435 8 1.192 2.1.183 9.1.278 9.1.051 0.0.994 7.0.994 5, #H % {4 BF ) [7]
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Determination of seven components in Ganshu capsules based on quantitative analysis of
multi-components by single-marker

Nong Luwei',PHAM THI THAI HOA', Li Yunrong'?, Chen Song'’. (1. Guangxi International Zhuang Medicine
Hospital, Nanning 530201, China; 2. Huang Ruisong’s Inheritance Studio of National Veteran Experts of TCM,
Nanning 530201, China)

Abstract Objective: To determine seven components in Ganshu capsules, namely, polydatin, neochlorogenic
acid, chlorogenic acid, cryptochlorogenic acid, isochlorogenic acid A, isochlorogenic acid B, and isochlorogenic
acid C based on quantitative analysis of multi-components by single-marker (QAMS). Methods: High perfor-
mance liquid chromatography (HPLC) was used with a Phenomenex NX-Ci;s (250 mmx4.6 mmX5 pm) column,
acetonitrile-water (0.2% formic acid solution) was as mobile phase with gradient elution at the flow rate of 1.00
mL/min, and the detection wavelengths were 328 nm. With polydatin as the internal reference, the relative correc-
tion factor of this component and the other six components were established, the contents of each component
were calculated, and the contents determined by the external standard method were compared to verify the feasi-
bility of the established method. Results: The relative correction factor (RCF) of neochlorogenic acid, chlorogen-
ic acid, cryptochlorogenic acid , isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C was 1.192 2,
1.183 9, 1.278 9, 1.051 0, 0.994 7 and 0.994 5, respectively, and their relative retention time (RRT) was 0.304 2,
0.503 6, 0.551 3, 1.153 1, 1.193 1 and 1.277 1, respectively. The results calculated by QAMS method for 5 batch-
es of samples were consistent with the results measured by external standard method (the relative error is -5%-
5%). Conclusion: The QAMS method is simple with good stability, precision and repeatability, and can be used
for quality control of Ganshu capsules.

Keywords quantitative analysis of multi-components by single-marker; Ganshu capsules; the relative correc-
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JHF &7 B 28 9 | V5 ] ok 2 15 B e A #1711, 78 Bt
WAEHT V2, N E B2 —. FFEF IR 3 e (s
AKGE L IARTE FEAL . AR VEE B L e B A
A BA L AR H A 10 R TR, B
I S TE P TE A BRI AN R 2 I
IR b 3 BRI # e 3 BT SO 2 M I 2 LR AL,
R IT  I7 0T, HEA R R B, BAT B b5
ALFNN ()72 2 501, T 2 50 o T, R 24 il o —
TVEA BRI & R BRI N AE R & . AR UE T &7
Ji TR A8 P ) 2 A M R0 250 5 AT 40 4 7
RNE bR, SMEFITM HANERRE. TR
HUF 2006 4F 15 R HE I 2 1R (QAMS) , I M.
FH T 2968 B il 550 2 5 D 52 1 7 2 A (R [ 2
HL) 2010 R D , TR QAMS, AR T H 24
5 212020 FERR iZIEI N H B4 R R TR J
W) 2RI B . 7 AT e 347 T 4
TRV, A0 L2 T QAMS, K FH R AL 1E
HNASY), @55 a5 R B4R 5 R
FEERIR AL E R B 7 4% R C A X IE [
T, RV 0 5 B 67 B B b 7 PR A3 () i, R RT IR
T o A B AR A

1 UFEEILEG

1.1 ¢ds

1260 infinity [T /& 2B G54, Fo 2 A [
FIHK I %% CAgilent BHE) 5 10-AT 15 OB (A%, il
% SPD-M20A fa Il 28 ( H 4% & 74 A &) s ME155DU
HA-Ji 5y 2 —HF R AIME204 8 7 73 2 —HLF
RV R —+E R 2 A 7)) s Master-Q30 2 i 4 7K
Z41 (g ARG A R A 7D s KQ-300DB A
BB VENLCR LT A R A R A A]D
1.2 ik

e JE R (L5 : RWR50345 190304, & & : =
98%) W T At tH 20 BB AW H AR A PR A 7] 5 2R 5 R
(k5 : 110753-202018, F & :96.1%) ST H G5
111575-201603 , & 5 : 87.3% ) W T+ [E £ 5 245 A
TE AT B s BR 43 S R (L5 : MUST-21082610, & 2
99.88%) \ 7 4 JE R A (L5 : MUST-21102611, & & :
98.46%) « 51 4% JE R B(Hlt5 : MUST-22010705 , 7 £ :
98.27%) \ 4k J5 K C (465 : MUST-21081010, & & :
99.77%) 1T 1 2 Wike AR A IR AR . JHEF
JRHERE S 5 LGS :200801.200802.200803.200901
220201 35 G [ Fotk PR ER B de it . HBE L 4
¥ Rtk 4l , T Fisher 24 & , H 455038 8 o #r
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2.1 IR %
211 R GIER RS & DU SRR SRR R
P IR SRR R SRR A R 55 B 7 41
1% CXF R d = KR E , Al B T 10 mL A=
oD RS R AR R B R L S BNR B RN
895.720 0 pg/mL. 812.045 0 pg/mL. 899.918 8 ng/
mL. 781.335 0 pg/mL. 833.956 2 pug/mL. 869.689 5
ug/mL J% 846.049 6 pg/mL 1%} & 6k & . 43 5l
e 2 W b R o R A 2% 2 mL B 10 mL A &
A, 0 PR A R 2R 2 B, BB A, ) TR A R HE
WV,
212 HERERRIES FEREANBYIRE
B15), BU1.0 g, RS Bk , B ZEHE TR, RS 25 n
AHEE20 mL, FRE B &, PLT)E 300 WL H91% 40 kHz,
78 75 4L FE 30 min, JEGA, FERRE HE, F RN 2 0k
KIER, RS, 1T, IS IE, RIS .
2,13 PIMHERE SRR R IR A
TE R AETT LA, 4 Sl ] 26 dife RS 180 B AR A i B
WARTE— AR BB MERE 5, 23 4% “2.1.27 TR J7
%%, BN .
22 il RGE NS

38 K : Gemini® NX-Cis 110A F: (250 mm x
4.6 mm, 5 pm) ; M ENAH : LE-0.2% FHER KW, B
JE P B - 0~12 min, 8% —11% Z i ; 12~44 min,
11%—27% .5 : 44~46 min, 27%—70% 2. ffi5 ; 46~
53 min, 70% £ i ; 53~55 min, 70%—8% i ; 55~
60 min, 8% Z i . BEFEE 10 pL; iiE 1.00 mL/min;
FEIR 30 °C K K 328 nm. 7 Bk i 444 R,
TR A5 6T FEL ot Y T B P B VA R P S L g S T e
AHAR T 7y B FE R KT 1.5, 5 R I 1. K445
W F R BEARECAMIE T 51000
23 JikEEE
2301 ZRMERRFEBE o0 nilh S RO GO0 B
WV 0.25 mL.0.50 mL+2.50 mL-5.00 mL, X} v il
A 10 mL.10 mL.10 mL. 10 mL & &3, 0 i i A
BRZE, w5, A RINEA R SER LI
M.V V.o 3227500 R B3 2 AR EREI 2 L i 5%
. DL 2H 40 W B2 s AR AR (X0, o R U [T A
AR (V) 2 il w v i 28, T+ LRI 5 2, 45 51
1.
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A TRA SRR s B FE S s C FEALBHPERE i Dl ARG — IR BAMEFE s 1 0T SRR R 5 2: SR TR 5 3: PR SR IR IR s 4 JRALTY
5: )RR B 6: FaREE AT AR RIR Co
BT TR A0 R A R i S B PEAE il HPLC (3% 5]

F1 TR RIS R TR B €8 1% 2 SRR 6 IR, WIS 3T 48 R R L 4 R
R4y EIER YN (ug/mL)  r MR PRt JF R R H RS R A R SRR B,

FrekEER  Y=29 196.6X—19417.2 4.478 6~179.144 0 1.000 0 4 JE i C U4 T AR K RSD 4> B A 0.55% < 1.10% «
FRREL - Y=289903X—S8197.6 4060271624090 09996 j904 ] 05% ,1.12%0.98%0.99% (n=6). 4 5%
FastJFfE  Y=26745.2X—17 863.5 4.499 6~179.983 8 0.999 9 3 B 55 i (1
Hio /X o

FEBLEF Y=34414.2X—35999.7 3.906 7~156.2670 0.999 9
FEERFRB Y=31787.4X—22904.7 4.3484~173.9379 0.999 8 233 REMERS  BREURE M (IS 200801 A2
RGEIA  Y=35317.8X—9962.8 4.1978~167.9124 0.999 7 W2 1.0 g, KETEFRAE , 4Z“2.1. 27 B0 T T3 %% 5 73l
SAEEIC Y=34725.6X—25452.1 4.2302~169.2099 1.000 0 fE0h.4h.8 h.12 h.16 h.24 h HEFEN 5E , #F 5 oh 4
JR IR 2% R IR FR 2 SR R SR BLTY 4% IR A 4

232 WEERK BURASWRSEHIV, 227 BB RS C A RSD 535 5 0.91% .
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0.68%-+0.75%+0.96%-+0.90%0.89% 1.0% (n=6) , %
HIRE SR VRTE 24 h NS E .

234 HEMRE  FREUE W S 200801 N 2
M211.0 g, L6, K BFRE , $“2.1.27 TR J7 21l
B ERE M, S5 R R IR SRR R PR R
B AR TR A F SRR B T 4 R R C 1734
& B BN 173 mg/g. 2.64 mg/g. 1.93 mg/g. 1.15
mg/g.1.06 mg/g.0.79 mg/g.1.35 mg/g. RSD 77l &
1.9%-1.0%+2.2%-1.7%+1.3%+1.8%.1.9%(n=6) , %
HZ R EE M R AT

235 JFEEISCRIRESE  HURE & (S : 200801) Y
BUL0.5 g, SLe K ERRT , B RIEHEIR S, o
SR 25 0 N 2 Ji I %o Tt i 459 0.6 mL 43 )5 iR
o} FEL it i 4% Y0 0.9 mL - e 4% J5 182 ) FEL ot i 4% ¥ 0.8
mL - FE AL I 5% 47 0.8 mL . S 4% JE R A X iR
rn fifi 25 0.5 mL 7 4% J5 R B 0 IE 5t iff 259 0.5 mL
SR JFPR C X I8 i %9 0.6 mL, $%“2.1.27 T R 7
VA A&, R 227 T TE S N R IDE T T8
ISR, 4 JR R 4 SR IR B SR SR TR R AL L 7 4R
T2 A2k JF TR B S 4% SRR C 1P 38 RIS 2 530 M
102.80% + 106.73%  104.14% + 107.58% + 103.09% «
104.06% - 107.53%  RSD 43 %] N 0.67%  1.57% -
1.94% . 1.44%.2.53%+ 1.80%+ 1.00% (n=6) , % W i%
JIEHERYE R UT o

2.4 FHXMZIE T (RCE) AL

2.4.1 RCFMTHE 2 i 6% 25 W O 6% HE i
WL IOV V3227300 F 03 2% 4R 320 R U
€, ARALE A W AR, 8 A K =1 =(4/mD/
(A /mD) (s fi o RN S s R 1 B4R IE
BRI 5~ i R, 53 530 R PR A DO A B AR 0 ) ot =9k
JEE 5 AN A, SR P e T PRI A5 S0 A e T R 1 B 4R
R ER RIS BR SR R R R R AL R R B =
2% )5 R C I RCF, 1% 2,

242 AFEMXESFEIE X RCF 52m PARE AL
AR, 73 5976 52 15 HE LC-10AT 1 ROBAH i
X Agilent 1260 infinity II = 207 #H £ 1 4% F1 Phe-
nomenex NX-Cys (5 pm, 250 mmx4.6 mm) . Dikma
Diamonsil C3(5 pm,4.6 mmx=250 mm) \ Agilent HC-
Ci5(5 pm, 250 mmx4.6 mm) 3 P o385 k3 5o 45 0 26 43
RCF 54, W3 3. & 25 1 RCF B/ T 3%, &
B} RCF £ AN [ fi 8 s 0B €8 A B AN [7] it it
RGNV R TE S AL
243 AFEFHRXT RCF U520 5 10-AT &
38 AR £ 1 X« Phenomenex NX-Cis (5 pm, 250 x
4.6 mm) TS KE , DUR B 9 N FR Y 0 25 B2 AE
25 °C.30 °C.35 °C4¢ 3 LR X RCF (52, W&
4, F B FEE T RCF 6 . 3 R
244 FRDE s Gl e E L H QAMS 73 #r o
LRI 75 B 23, AT M ARG O B I ) SR 2R AT 2
A2, DURALE I N 2, TSR B HE LC-10AT
TR AR B 34X L Agilent 1260 infinity [T 78 R0FH €4
T4 AT Phenomenex NX-C 5(5 pm,250 mmx4.6 mm) .
Dikma Diamonsil Cis(5 pm,4.6 mmx250 mm) . Agi-
lent HC-C,5(5 pm,250 mmx4.6 mm) 3 Ff €4 i 4 26 4
THERER AR R IR (FR SRR IR e e SRR B kR
B2 A2 IR R C A X BR B I 1] (RRTD , WL3E 5
FAE D4 RRT ) RSD<5% , 3% B A J7 92 K i 1%
PR 5 A5 I 43 ) RRT SR 52 7 4% €33 U 2 m] 47
47
2.5 QAMS 54MriE (ESM)IIiE 25 5L Lk

IS AU, 2 ARE B € , 4%2“2.1.27 TR 7k
i &, BLU2.27 TR 8 5 5% A 5E L SR HT QAMS Al
ESM i+ 5 & & K AR 1% % (RE), W3 6. RE{A{E-
5%~5%2 8] , QAMS T 5 i 5 5 ESM SEJI 25 5
To B 2 5, AR B QAMS B T T &7 I 28 2 F8 b Ak
3058 FIAGE B AL

K2 FEAENEH S RCF

TR XTI RCF

MER gaER SRR REER  RESEMB REERRA  REEmRC
| 1.1527 1.200 0 12515 1.054 2 1.029 1 0.969 1
Il 1.186 7 1.245 4 1.258 4 1.049 3 0.989 2 0.997 0
il 1.1399 1.2418 1.266 1 1.093 4 0.994 0 0.969 8
v 1.162 8 1.226 0 1.261 1 1.049 1 0.9730 0.9771
% 1.178 6 1.186 9 12875 1.085 6 0.9777 0.991 5

FHE 1.164 2 1.2200 1.264 9 1.066 3 0.992 6 0.980 9

RSD/% 1.63 2.11 1.08 2.01 222 1.30
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3 ANIE] R R RSO ASORT € BB AT 6 RCF F R

e itk REE
e R SRR RSFER RSREEB RaFEmRA  FAFERC
5t LC-10AT  Phenomenex NX-Ci 1.1642 12200 12649 1.066 3 0.992 6 0.980 9
Dikma Diamonsil Cis 11927 11522 1.2661 1.062 1 0.978 7 0.997 3
Agilent HC-Ci4 12043 11498 12741 1.0779 0.9919 1.0129
Agilent 1260 Phenomenex NX-Cis 12015 11800  1.2890 1.0110 1.016 8 1.003 8
infinity I pikma Diamonsil Cys 12185 1.1748 12781 1.016 2 0.9770 0.991 2
Agilent HC-Cis 11721 12268 13010 1.072 6 1.0113 0.981 1
FIME 1.1922  1.1839  1.2789 1.0510 0.994 7 0.994 5
RSD/% 1.72 2.78 1.09 2.81 1.65 1.28
4 RFEFER A RCF 15200
FERC RCE
e aER REGRER RSUEERB SRR IR A SRR C
25 1.1875 1.196 1 1.265 1 1.086 6 0.971 4 0.974 5
30 1.164 2 1.2200 1.2649 1.066 3 0.992 6 0.980 9
35 1.209 2 1.165 4 1.268 6 1.098 9 1.0232 1.0100
“EHME 1.1870 1.193 8 1.266 2 1.0852 0.995 7 0.988 5
RSD/% 1.90 2.29 0.16 1.52 2.62 1.91
#5 KM RRT
5 e RRT
s B HREE SER O BRAER RAERB RGERBA RSEEC
5 LC-10AT Phenomenex NX-Cis 02983 05079 0.5345 1.157 4 1.201 1 1.2814
Dikma Diamonsil Cys 03048 04925 0.5570 1.146 0 1.1899 1.2678
Agilent HC-Cs 03099 05116 0.5606 1.1371 1.1726 12573
Agilent 1260 infinity Il Phenomenex NX-Ci 02983 04970 0.5446 1.151 0 1.188 0 1.281 4
Dikma Diamonsil Cys 02935 04789 0.5445 1.158 4 1.203 1 1.2883
Agilent HC-C 4 03205 05339  0.5667 1.168 7 1.204 1 1.286 3
A 03042 05036 0.5513 1.153 1 1.193 1 12771
RSD/% 3.23 3.75 2.19 0.95 1.02 0.95
#6 QAMS 5 ESM il 45 5 b ik
mg/g,n=2
o JRALE Bk R R 23 R 2t J5 1

ESM ESM QAMS RE% ESM QAMS RE% ESM QAMS RE%
200801 1.1480 16619 1.6579 -024 26001 26796 3.06 19549 19433 -0.59
200802 1.1895 17015 1.6968 -028 2.7909 28774 3.10 2.1064 2.0937 —0.60
200803 1.1889  1.7584 1.7543 -023 2.8624 29524 3.5 2.1902 2.1780 -0.55
200901 1.1629 17824 1.7791 -0.18 2.6240 27041 3.05 20532 20418 -0.55
220201 17048 24563 24425 -0.56 32507 33406 277 3.0752 3.0469 -0.92

L RERARRB REARRA RERRRRC
s ESM QAMS  RE% ESM  QAMS RE% ESM  QAMS RE%
200801  1.6619  1.6579 -024 26001 26796 3.06 19549 19433 -0.59
200802 17015  1.6968 -0.28 27909  2.8774 3.0 21064 20937 -0.60

200803 1.758 4 1.7543  -0.23 2.8624 29524 3.5 21902 21780 -0.55
200901 1.782 4 1.779 1 -0.18 26240 27041 3.05 20532 20418 -0.55
220201 24563 24425  -0.56 3.2507 33406  2.77 30752  3.0469 -0.92
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JFF &7 B R PR b 32 L 1 e 2 L A
AR RF RV AR S 25 R 1R 9T - FET
IR HE T3 W 2 3 B A ORI I 2 T3k, b R AL
FAPUE AR FIRE L BEACAR [ B 2 Th 3, 9T
JF R 975 5 0 BE 4F 4 4k BT Sh e 5 R D BT
S B AR IR R SRR BRAR JR R 5 Gk JE R 2R
B AR RBEAR T 1 25 0 1) 2 BRAE ™, 58
REAM ) 2 B 9803 25 1O ), o038 2 25 L 2 )
FZG 4 51 0 BT 08 B R 450 ORI 9T i
WrER R IR SR IR R B SR R R PR AL RS R A
SRR B 54k SR R C AE v 67 i 3 I 2 4% 1 1)
FRAR T Ay o PEALE A PR AURR A I A, T AR
52, NI 23RS, BIEEARBE A R E SRR
i, U BRI (), W B A 0T, WOk B R AL AR AN S
W, W R HT AR SRR S SRR BR AR R R L SR SRR R A
T4 JER B S 44 R R C 1 RCF AT RRT, A il £5 1)
RCF A1 RRT 7/~ [7] f W 1 s 380 AE i A 28 S AN
I R 1 % A b B PR R 4F, 43 5l QAMSS Al
ESM il & 5 #UIF &7 IR FERE S AR 7 Pl I 5 &,
HE RIS, AR T 4E

EN TS = N OE 3 e W e N N Gl
WIREO AR P FE B ) CHREE S L 70% H
70% £ BE D) AN [A] B $i¢ B [E] (15 min. 30 min.
45 min) , &5 5 5~ A8 T S SR E LG FH AR HUA 5
IR s FEE AR AR B R, H A RS 12 B T
B2/b 530 min U HR B A] R 45 min R $2 B [A] 32
R AR — 30, WO B AR A VA TR ) 6 5 1
P e 7 FE N 30 mine X IR BN AH R 2H B (R E— K
CE—K HEE—HR. L —F R — R
CNE—WER) KR Ve B 2k AR AT 5. 5 RKR
L, AKAHASINER , H A5 55 W 1R A, 5 2 Ve =
B s F AN AS [R] BR J Jt HH DEe 54, 8 70 Ui AR X s 3]
oy BV Gy A e RO S SO BT R g, AR TR
PR s CIER RN, #E A AR, 487 FH H IR L i
% i B 4 PR 035 45 H B 1304 D R R R, e 28 5
PLZE—0.2% H R AE i s Al , B e bt —h
B 1RGN 2 6 T 1 8 SR, ARS8 B AL I (1) 7 Foh 4
P P 20 ) B KR8 K AR, 7E 328 nm KT
FLLRFAR, 7 PR S W BAR R S B AT, BT B
FHN, #3328 nm /E AR K: o

AR FH QAMS 2 LR BLH AN 24, Il 5E
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