il _EEEE —— (. [ |

‘JPA W 4 W 2 E ChinJ Pharm Anal 2018,38(10) -1683 -

UFLC AR NERRERAYIGH 4 MEERSTHEE
K, A, X FI TN, B, RAR, KB

(FHFMREEZ2EBe 2524 B, 74K 132013)

HE BM:ZiRbdrMeit iR g R A7 (FER B 9% A5 K FLEF
FHEF D HF N HNEFRERRGSE, AE KB AN A R EEFRERE. FiE: KA Shim-
Pack XR-ODS & % 4 (75 mm x 3.0 mm, 2.2 pum ) ; #3484 0.1% B8 K5 & (A)- TH(B), # E %k
Bt (0~5 min, 10%B — 20%B; 5~10 min, 20%B — 25%B; 10~15 min, 25%B — 35%B; 15~18 min, 35%B —
439%B ), F#8t 18 4 5 min; 7k 4 0.4 mL-min'; A28 A 35 C ; 2k Kk 5 5 4 232 nm ( £.% % % &
F HHF HHNEF )20 nm (FEER); #AFEEAS pl, FR: LEFTWAF Y HF Y % N B
FFote KB F R A A 1~50 pg e mL™ (r=0.999 7). 10~500 wg:mL™" (r=0.999 8).2.5~125 pg*mL™
(r=0.999 8 ) F= 5~250 pg-mL™ (r=0.999 7) LB A 5¥mAR 2 RAFGI KM X 5 FH e E 554 96.9%.
99.4%.98.5% #= 98.9%. 6 #tAfonF Lik 4 MR 46942 TCE 5 A A 0.185~0.221, 18.80~23.49. 4.00~4.92
F2 0.644~0.681 mg - mL™', it AETH TR EKAL YA R EIEH.
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Simultaneous determination of four active constituents in
Huangqi Guizhi Wuwu decoction by UFLC”

GUAN Jiao, ZHANG Ying, LIU Shuang—shuang, HAO Cheng-vyi,
FENG Bo, LIANG Cheng—wu, ZHU He—yun

( College of Pharmacy, Jilin Medical University, Jilin 132013, China )

Abstract Objective: To develop an ultra—fast liquid chromatography ( UFLC ) method for simultaneous
determination of four active constituents ( calycosin—7-0- B —D—glucoside, paeoniflorin, albiflorin and cinnamic
acid ) in Huangqi Guizhi Wuwu decoction. Methods: Chromatographic separation was achieved on a Shim—Pack
XR-0DS column ( 75 mm x 3.0 mm, 2.2 pm ). The mobile phase consisted of water ( containing 0.1% phosphoric
acid ) ( A ) and acetonitrile ( B ) with gradient elution (0-5 min, 10%B — 20%B; 5-10 min, 20%B — 25%B;
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10-15 min, 25%B — 35%B; 15-18 min, 35%B — 43%B ) at a flow rate of 0.4 mL * min" and the equilibration

time was 5 min. Column temperature was maintained at 35 °C and the injection volume was 5 pL. Calycosin-7-0-

B —D—-glucoside, paeoniflorin and albiflorin were determined at 232 nm, and cinnamic acid was determined at 290
nm. Results: The linear ranges were 1.0-50 pg* mL™" (r=0.999 7 ) for calycosin—7-0- B —~D-glucoside , 10-500
pg * mL™" (7=0.999 9 ) for paeoniflorin, 2.5-125 pg*mL™"' (r=0.999 8 ) for albiflorin and 5.0-250 pg*mL™

(r=0.999 7 ) for cinnamic acid. The average recoveries ( n=9 ) of calycosin-7-0- 3 —D-glucoside, paeoniflorin,

albiflorin and cinnamic acid were 96.9%, 99.4%, 98.5% and 98.9 %, respectively. The content ranges of four

components in six batches of samples were 0.185-0.221 mg * mL™' for calycosin-7-0- B —D—glucoside, 18.80—
23.49 mg + mL™" for paeoniflorin, 4.00-4.92 mg * mL"' for albiflorin and 0.644-0.681 mg * mL"' for cinnamic acid.

Conclusion: The developed method is suitable for the quality control of Huangqi Guizhi Wuwu decoction.

Keywords: Huangqgi Guizhi Wuwu decoction; calycosin—7-0- 3 —D—glucoside ; paeoniflorin; albiflorin ; cinnamic acid;

flavonoids ; organic acids ; monoterpene glycosides; Astragali Radix; Cinnamomi Ranulus ; Paeoniae Radix Alba; UFLC
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HRYT ILREAE 9 2 007 5], S0 2 i BT PHARVRE
SE G R RP/NE  SMIE R A, A KUBRAR, B
FERAEZ" L 0 B R AT AR
RAIL 5 WRZGBA 2 I, BT £l 28 ORI I e 55 4 2
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R b )i I3 5T 98 R R ] el #2878 et
5 RS SR B JREERE AR5 SR Ay
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TR P R A T S B A B I 2 A B
A SR IR SR o), BLAT 1Y 9 e A 2F I A 34
SEDCT S A v T A R T A LR S A
o, BAE PR PO B SO SR EE R IR A
YR 0T AT S AT RIATZ Y e B
TR, HA BN i PUR A LA FA 355 2
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JFH BRI AS DU 5 Sy 278 2 D6 WO A6 I g ( ELSD ), 77 7 #
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RO EERMEY A Cirmarnomum cassia Presl [
TR IR, AT 250 B R BHME Y AT 25 Paeonia lactiflora
Pall. 1 TR, A2 22 LR 22 Zingiber officinale
Rose. 14587 fif 3 25, KA Ry B 4= B ) &L Ziziphus
Jujuba Mill. A TR RS BEA B A Tl AR EE 2427
e e pe b 25 A

2 FHEEER

2.1 (s

2.2 pm), HAE A Cg PETHE (4 mm x 3.0 mm, 2.2 pum ),
TBIAHN 0.1% BERR KA (A) - ZNE (B ), BAEE VR
(0~5 min, 10%B — 20%B; 5~10 min, 20%B — 25%B;
10~15 min, 25%B — 35%B; 15~18 min, 35%B —
43%B ), F- st 8] 49 5 min, Ji# 0.4 mL - min~, K0
P 4351k 232 nm (B 88 5 A AT 20T AT 2
WBRTE ) #1290 nm (45 J2 /R ), #EIR N 35 C, A &
5 plo BRI TEE LA 1,

@, 3% 4% & Shim—Pack XR-ODS (75 mm x 3.0 mm,
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L ATZJABE T Calbiflorin ) - 2. AFZ4 Y ( paeoniflorin ) - 3. MR EET T ( calycosin-7-0- B —D—glucoside ) 4. FEZ I ( cinnamic acid )

E1 BAEXEMS
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Fig. 1 UFLC chromatograms of mixed reference substances at 232 nm ( A ), mixed reference substances at 290 nm ( B ), Huangqi Guizhi Wuwu

decoction sample at 232 nm ( C ) , Huangqi Guizhi Wuwu decoction sample at 290 nm ( D ) , negative sample without Huangqi at 232 nm (E ),

negative sample without Huanggi at 290 nm ( F ), negative sample without Shaoyao at 232 nm ( G ), negative sample without Shaoyao at 290 nm ( H ),

negative sample without Guizhi at 232 nm ( I ), negative sample without Guizhi at 290 nm( J )
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22 EREHER YR

Z: MR 4 B W ) J5 S, W UEAR R 4, 430
MR 9 g HEA 9 e HAT9 g A E 18 g . KHE 4
K, BT 1000 mL [BCEH S, A 10 £ 5 /K= i
0.5 h, PIFEEEH 1 h, B2 U8, JEEFIA 10 f5 5/
FRIFTHEE 1 h, BOR A E . a6 2 IR, HiE
IR R A 2 50 mL, BT 4 CUKFA P RAT, %5 o
2.3 WA
231 XTSRRI BCES S ST AT AT
24 PN T RRE B2 TR B ) R G o, RS PR e, o0 )
T 5 mL b, R AR RO A 20, o
BRI AT AT N R R 1.0
mg + mL™" B — X BRIV, BT 4 CCUKEE T RAE,
#H.
232 MHKSAT 22" TR AR YT
0.5 mL, & 50 mL HEIRH Y, IH B 25 mL, Bk i,
R (IR 250 WL, A% 50 kHz ) 25X 30 min, 54 S
FEAR R, B R i it B2 50, B, IR TR
28 0.22 pm LIRS RS VR A A T
233 [FIPERESESIR AN TR AT AR AS TR
(A SRR i AN 75 AT 24 B BRI AR iy N 5 REAS R B 1
FEh 0% «2.3.27 7 EdE, i,
24 LMERRFEIK TR & TR

O RRE B L “2.3.17 W B T AT 24
AT 24 N TR T RIAE B IR (%)% R i A T o, T
5 mL I, R ) A A S T T A vk
H91.2.5.10.20 F150 g mL™", A2 B e i Ny
10.20.50.100.200 1500 pg* mL ™", A2 N BE T 5
W 2.5.5.12.5.25.50 fil 125 wg-mL™, %
iR B W N 510,25, 50,100 1250 pg » mL™" ()
FRYNR A X BRI, MR U AR (33, T £
T TR, AT R VR B X (g - mL) SRR ARFR,
ki T AR ME (V) AR, AT IR,
A0SR AT AT PR RV R R Y R H
FEoT 3R -
Y=5.0 x 10°X+1.3 x 10"
Y=1.9 x 10°X+1.1 x 10*
Y=1.7x 10*X+2.4 x 10*  r=0.999 8
Y=7.9 x 10°X+3.0 x 10"  r=0.999 7

g5 LRI, B 5 R AT 2 AT N I
TR AE B R VR 5y il 7E 1~50 pg - ml (r=
0.999 7) . 10~500 pg-mL™"(7=0.999 8) .2.5~125
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Tab.1 Recoveries of calycosin—7-0- B —D—-glucoside, paeoniflorin, albiflorin and cinnamic acid

. - — o A
RS A T HURES TS [l
24y . RSD/ ( average
( content in (added )/ ( measured )/ ( recovery ) 1%
( component ) O . O % recovery ) /%
Sample)/(mg'mL ) (mg'mL ) (mg'mL ) (n=3) (n=9)
n=
B F E B (calycosin-7-0- B -D- 0.106 0.085 0.188 97.4 2.1 96.9
glucoside ) 0.106 0.106 0.209 97.2 15
0.106 0.127 0.229 96.0 1.7
A725F ( paconiflorin ) 10.77 8.62 1931 99.3 1.7 99.4
10.77 10.77 21.49 99.5 0.92
10.77 12.92 23.61 99.2 1.4
A2 NHEETF (albiflorin ) 227 1.82 4.05 98.4 0.93 98.5
227 227 451 98.7 1.1
227 272 4.96 98.5 0.81
H:H2 1% ( cinnamic acid ) 0.331 0.265 0.592 98.9 0.53 98.9
0.331 0.331 0.658 98.8 0.92
0.331 0.397 0.725 99.0 0.82
29 HMTENE R K — N3 6 PR sh AR R 255 R, R

Fie “2.27 TR Jiikil g 6 AR WG % 0.1% BEROK — CNEVEN I ShAR T BEAE ARAT B4 1) 4
“2.3.27 IR Tk e AR AT, HERE 5 pL ek BSRICR IR XTSI AR E T, B R EERAT AT
AL AR BT T B Wit AT AT2y AT2G R R SRR A 23T N TE] L 18 min, HL2544
PR H AR IR & . 6 IR MIIE LS SR IR 2, HOHC A (A AN TR ol I E

®2 ERERAYARRPEEREWT. G 3.2 BREEURBLERT AV
A AR RSS2 (mg - mL ™) 8 S W A 251 FUAT 245 P R T AR AR
Tab.2 The contents of calycosin—7-0-  —D-glucoside, AR, 2R H %}E Vel ok g a0 8 1, AR SR H]
paeoniflorin, albiflorin and cinnamic acid in 0.1% BRI (A ) - LI (B) VRN ShA, H % T
Huangqi Guizhi Wuwu decoction ANTR B BR BE VR 25 Ao 45 SRR, Bh R 2R 1 BE

0~5 min, 10%B — 20%B; 5~10 min, 20%B — 25%8B;

B8 S A R . )
e ( calycosin— et A5G N BT ( cimmmmic 10~15 min, 25% — 35%B; 15~18 min, 35%B — 43%B
(lotNo.)  7-0-B-D-  (paconiflorin) (albiflorin) ) i, B Bl AT 25T 7N 25 MBS BE S ARt
ehuceside) GBS, FLA TS T4k, o T 3 T 1 2y o 8 3
2017001 0-203 2167 454 0644 Bugtphy AN AFAE G055 1Y 58 AR I WA, e R B MAT i <
2017002 0217 2.4 4.80 0.651 £7F 203 nm A AT, FHREA, % % F ELSD K 22
2017003 0.221 23.49 4.92 0.674 B, PR S50 I 1R 75 TSR T 50 /MG T #1628 e FH
2017004 0.185 18.80 4.00 0.661 HEATINAE

2017005 0.192 20.63 4.34 0.672 33 R KRR
2017006 0.193 19.53 4.16 0.681 R ARAE FES RN & (DAD ) 84T 42 R A
T, 6 AR L T 4 AT R AT
3 itig i 25 R R, B R AT AT N R
31w TE 232 nm A0 S RSO T ASE R TR 1) s DR W AT g

SIS T K - L K - 25 .0.1% HR/K - 7F 290 nm &b, K T RIS R 4 AS3EPE 4 i
FEE . 0.1% BRK - 205 .0.1% Bk /K - BB 0.1% 5, AWFIE5EH 232 nm A1 290 nm 1E AR K

Wi Had

| S |



| T T

- 1688 -

——

T/ s B

& Chin J Pharm Anal 2018,38(10) ‘ JPA

3.4 PRI IE RARBOA R e

ARSI X TR R A R A X A )
D 4 AIEHE R PR ICHOR , S5 R R I R A Ik
AR AU, 32 2R W /)N, DR e R 7 A Sl
FERR LA AR BT ¥ . AN , ARSI T 5K
1) 50% . 70% . 100% . i i W, 50% . 70% . 100% <.
P V8 9 R 50% . 70% . 100% H I3 35 T AE A 2 B 7)
X B FERERE T RS PR R R ECR 45 R R
4l F B 25 A PR BRI d ey, BOAS S50 R FH 20 st
SRR
3.5 /hgE

W TSI S A AE LR IR i SR
X 2 245 5 3 20 B 2 R 1Y) 32 B 1 R A T B e A
TR s X PR 7 VA —E W T, ok 2T
WP ei E . AWFSEE#E ST UFLC 2[R B
B EER LY B S S R AT 250 AT 2 N R
TR B R AL 4 AN TE LA I B i, AR e, 'R
U, B IR YRR, AT R, v] ok S AR H A
i i P 22 FUKYE .
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