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RBE:Br &R el ANF & A PR R RRF R WA AR T TR A TR R 6 AR S EW —al 5 F
(QAMS) % . F7i%& &84 A Diamosil Cs 4(250 mm x4. 6 mm,5 wm) ,ZF 48 A TH - 0. 1% B i Kk (B 2R W) , ik 4 0. 8 mL/min,
AEIR A 30 C MK KA 270 nm, HAFEA 10 pLo AR KT H ALY, #5255 sh 5 R4 et E B -F (RCF), FF3 4% R
R A AR (ESM) st 52 L3R 6 AP R 469 4%, JL4 QAMS 353t 185 ESM ik 2 mIMA 69 £ %, B3l J 45 3R 69 e A4 b Fe o7 ik 09 T AT 1
R OLEFHWMA HEF G E TR AR B ERE R FRA SN E 0.0109~0.072 9 pg/mLIR?=0.999 3,
n=7),0.046 8 ~0.3120 wg/mL(R*=0.999 6, n=7),0.004 5 ~0.030 0 wg/mL(R*=0.997 6, n=7),0.046 8 ~0.312 0 wg/mL( R’ =
0.9999,1n=7),0.360 0 ~2.4000 pg/mL(R>=0.9999,n=7),0.1710 ~ 1. 140 0 pg/mL(R?2=0.999 9, n =7) 6 A A ¥ @A & b X
RRIF B AT ELMREY RSD DT 3% (n=6); F 3 A el & 5 514 99.57% ,98.29% , 100. 46% ,101.07% ,
99.07% ,100. 12% , RSD %% %1 1.52% ,1.46% ,1.51% ,1.37% ,1.70% ,1.33% (n =9) ;QAMS %3+ F445 ESM % =L L 23 £ 5
(P>0.05). 8518 QAMS R4RAF AR, 25 R, & L B ARE G, T A TR B AN R AT 6 ARS8 2,

KB ANP B A RRFREIAK D4 HE B AR O FTARER AR B SRR AR Gk ik — SRk A R
B 4 25 1 R932; R284. 1;R286. 0 SRR SRS : A X E4S:1006 —4931(2021)23 - 0071 - 05
Simultaneous Determination of Six Components in Buzhong Yiqi Pills by QAMS
ZHANG Yongxin, LI Sha' en, CAI Qingin, ZHANG Ying, DUAN Fujun
(Air Force Hospital of Southern Theater Command of PLA, Guangzhou, Guangdong, China  510602)

Abstract: Objective To establish a quantitative analysis of multi — components by single marker(QAMS) method for the simultaneous
determination of hesperidin, calycosin =7 — O — B — D — glucoside, isoferulic acid, liquiritin, ferulic acid, and ammonium glycyrrhizinate in
Buzhong Yiqi Pills. Methods The chromatographic column was Diamosil Cis column (250 mm x 4.6 mm,5 wm),the mobile phase was
acetonitrile — 0. 1% phosphoric acid solution(gradient elution) , the flow rate was 0.8 mL/min, the column temperature was 30 °C , the
detection wavelength was 270 nm, and the injection volume was 10 pl. The relative correction factors(RCFs) of hesperidin with the
other components were established and the contents were calculated with hesperidin the internal reference. Meanwhile, The contents of
the above six components were determined by external standard method (ESM),and the difference between the value calculated by
QAMS and the value determined by ESM were compared to verify the accuracy of the results and the feasibility of the method. Results The

linear ranges of calycosin —7 — O — B — D — glucoside, liquiritin, ferulic acid, isoferulic acid, hesperidin and ammonium glycyrrhizinate were
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0.010 9-0.072 9 pg/mL(R*=0.999 3,1n=7),0.046 8 -0.312 0 pg/mL(R*=0.999 6,n=7),0.004 5-0.030 0 pg/mL(R*>=
0.997 6,n=7),0.046 8-0.312 0 wg/mL(R=0.999 9, n=7),0.360 0-2.400 0 pg/mL{(R=0.999 9, n=7),0. 171 0-1.140 0 pg/mL
(R*=0.999 9, n=7),respectively. The RSDs of the precision,stability and repeatability tests were all less than 3.0% (n =6). The

average recoveries of calycosin -7 — O — B - D — glucoside, liquiritin, ferulic acid, isoferulic acid, hesperidin and ammonium glycyrrhizinate

were 99.57% , 98.29% , 100. 46% , 101.07% , 99.07% and 100.12% with RSDs of 1.52% ,1.46% ,1.51% ,1.37% , 1. 70% and

1.33% (n =9) ,respectively. There is no significant difference between the value calculated by QAMS and the value determined by ESM

(P > 0.05). Conclusion QAMS method is simple,accurate,reproducible and stable,which can be used for the simultaneous determina-

tion of six components in Buzhong Yiqi Pills.

Key words: Buzhong Yiqi Pills; calycosin =7 — O — B — D — glucoside ; liquiritin ; ammonium glycyrrhizinate ; ferulic acid ; isoferulic acid;

hesperidin; HPLC ; QAMS; content  determination
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1.1 43§

P680 4 1 &4 ¥ AH 4 335 X (32 [H Dionex 28wl ) ;
LPG - 3400SDN % = %30 AH €2 1154 (32 [ Thermo Fisher
Scientific 2 7] ) ; CPA225D AU, /3 1 K- (JL s # £
FT R BRA A RGN T 1532 —) 5 KQ — 400KDE 74
I e (R LTl 8 A AR A R WL DR 400 W,
HR A 40 kHz) .

1.2 X%

B8 Hz 0 IR (L5 € - 006 — 150318 — 4, 4fi iF
9 99. 0% ), H & X B & (FE5 4 G - 009 - 141110,
4l FBiF S 98. 7% ), B B iR %F B 5 (FiL 58 A - 002 -
140727, 460 99. 6% ) , 5 Pl AR ER X B 5 (FIL5 Y -
044 — 140801, 2[5 1y 99. 0% ) , T &5 5 2 i 7 28 W %o
B (S M - 020 — 150130 — 1, 463 4 98. 5% ), H 2
iR 5 0) R 5 (3165 G — 003 — 150314, 415 4 98. 3% ),
¥ A ARG S R AE R AR A E I RS
AR CHIH BRE TR LR (N EFERARAE A
B E] 5240 20160711) 5 b i 26 <AL (b [l
W25 T, 543 1 A 13061479, 14080835, 14082972,
15071479, 15080026, 15080047, 15081358, 15082109,
15082417, 15082679, 15111047, 16080747 ) ; Z, Jif§ . H it

2

Yy e g i, AR 1 S oy A i, BB Atk 28 U ZR 5146
IR o
2 HEEHR
2.1 BIEFH5FRFEAMRE

@ 3% 41 Diamosil Cis (250 mm x 4. 6 mm, 5 pJn);
TANAH : 20 (A) = 0. 19% BEFR /K 7 i (B) , 66 B Wk it B2
P W2 1; 5 . 0. 8 mL/min; £ & : 30 °C ; K I I .
270 nm; FEAERE 10 pL 7EML (O3 254 B VB 7
BT AT e PR L H R BB H R
o B AT IR BB B, A B R T 15, BB AR
Bt Hbp o (a5 I 1115 T 4 000, (5 & LA 1.

F1 RIEHERRER

Tab.1 The elution program of the mobile phase

i ] A A% ) B I8 A A% )
0 ~25 min 15 60 ~79 min 20.2—21.5
25 ~35 min 15— 19 79 ~ 89 min 21.5—34
35 ~40 min 1920 89 ~ 104 min 34— 95
40 ~50 min 20— 20. 1 104 ~ 113 min 98 — 100
50 ~ 60 min 20.1—20.2
mAU
500 5
400
300
200
100 34 6
-20+ £/ min
0 10 20 30 40 50 60 70 80 90 100 113

I £EFFFWMAHHEF 2. HFEF 3 MR
4. FITHLER 50 BEF 6. HEE
E1 RZEEAMREESREEEEE
1. Calycosin =7 = O = B D - glucoside 2. Liquiritin 3. Ferulic acid
4. Isoferulic acid 5. Hesperidin 6. Ammonium glycyrrhizinate

Fig.1 HPLC chromatograms
2.2 BEHIE

SEURE He 1Y 6 8 S i T A R SR BB R
TP BRR | H AR T R AT SRR, I B
T SO A A BB SR VAR 3 31 A T A e R 2
0.728 6 mg/mL, H % ¥ 1.040 0 mg/mL, H % 2 £
1.000 0 mg/mL. Fi] # iz 1.000 0 mg/mL. 5% B % iz
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1. 040 0 mg/mL B8 [ ¥ 0. 400 0 mg/mL (1 B8 523
T o EUAS s VS YR e, o P o) i T 8 S T ) 2
 CH R H R PTARER BT AR R A R T R
BE 4y B 3,643, 15.600, 57.000, 1.500, 15.600,
120. 000 g/ mL FYEAS T HE i 7 U o BOURE i i, R4
1t 80 Hfi, ik 2.0 g, KB PR , = HIEHEIE IR,
K& A 100% B 100 mL, FR5E S, 60 °C 8 7 B
30 min, 3£ 2 ¥, i E B EE, FAOE Bih, H 100% B EE
MR B, PR AT U ISR A3 R W 25 T
2 100 mL &5 @28, 3850, RIS A i A o 4
b J7 FE B, A S A SR B L H R RS TR 24 U5 ()
B ARE AT A8 o B L B B EE TR X U Y
BF 1 %ok R 90

2.3 FHiEEER

TR MRS B 2. 2 TRV, # 2. 1 TR A% 5%
PESEREIN E s OGS I, UL 2045 45 a3 B X R
s AF R (% B B ) G S 3 R, R B O IE R E M R AT

RIE R EE R EE 2. 2 TR R 5T A% A
VW, 36 7 0y, 4 2.1 TR @GS R IERE AT, LA LY
B (X, e/ mL) R AR BR (BT (V) AP\ A bR E
FreetE e 25 Rk 2,

R B0 - B 2. 2 TR IR A 6 B, 4 2.1
TR 3 A5 SRR DN A2 6 U, 10 Si UG T AR o 45 1L
2, RNEHE R RIT .

FasE PR EG - BUR]—HE (L5 15082417 FE &b, 46
Pl £ A R R, 5 2. 1 TR (433 45 1R 43 ) v
#%J5 0,4,8,12,18,24 h B gEREISE , F3C s A8 I AR 43
W T AR L 45 2R LR 2, SR R I MRTE 24 h R
HRLT

PG  BUR—H (HES 15082417) FE 5 4K
A U AR, 3R 6 0 F 2. 1 TR ik A Rk A
O3 A0 SIS 53 1 0 T FH o 25 SR DL 3% 2, R iL R
RYERLT .

I [ A 65« B Jm] — it (L5 15082417 ) K i
R O A 0. 5 ¢ WHFRE , B HIEHEIU I AT 9 0y, Bl
Bk 3 21, 2 B AAIG P iR 3 R R 45 )

1 4 6
_ AEl | s g
J A A - A A A M l B
o Il A A A C
A 1 = Ar "*‘.Y P! SR S D

I
4 . E
I,
7 F
T - - - - —_— . 1/ min

0 10 20 30 40 50 60 70 80 90

I 2EFREMH HEE 2. HEF 3 FTRR 4 FTRR
5. MR 6. WM
A BERSRZER B SRR MR ER Co SR A R
R D SR KA RRER B S RAe B )2 A RS
iR FRA AT RRIEIR
B2 ERURBSHRERIER
1. calycosin =7 — O — B— D - glucoside 2. liquiritin ~ 3. ferulic acid
4. isoferulic acid 5. hesperidin 6. ammonium glycyrrhizinate
A. Test solution B. Negative reference solution lacking Citri Reticulatae
Pericarpium  C. Negative reference solution lacking Glycyrrhiza Radix et
Rhizoma  D. Negative reference  solution lacking Astragali Radix
E. Negative reference solution lacking Cimicifugae Rhizoma and Angelicae
Sinensis Radix F. Mixed reference solution

Fig.2 HPLC chromatograms of the specific test

TR A X R VA B i, TR AL OPAT 3 0, AR s A
VW 12 2. 1 TUF 35 2 R R 2 , T3 PSR 25
W3k 2,

2.4 MHEMKREREF(RCF)HE

RCF JF5. B 2. 2 350 F ¥R A % BE VTGS 1, LIS
B NS, L Bl N # RCF IHEAK £, =
fi/ fi=(Cix As) /(Cs x A) 2y BT BB X BE
B A R TR ER S TR R | H R £
RCF. X, Cs HINSYHI BRI E , As NS YR
R, C AR AL A 0 B MR B, As SR A 0 A 43 %) 6 g
TS R R 3,

RCF A E A2 P - B 2. 2 T00 T YR A3 o) B ¥ R o
DIAE B2 NS, 58 2. 1 300 R (635 41400 51 R FAS [
il 8 (Dionex P680 % . Thermo LPG — 3400SDN %) = 4%
TRAH 8 3% AL RN AS ] 5 R €8 3% AE (Diamosil Cis £ |

K2 HWRZESAR6THEATERZERER

Tab.2 Results of the methodological investigation of six components in Buzhong Yiqi Pills

RSD(% , n=6) R KE (%, n=9)

;A g 2 !

e S B ARRBwml)  Tuoede  prexe  EiRAE X RSD
LEREWE A Y=50. 139 X +0. 058 2 0.999 3 0.0109~0.0729 0.73 0.46 1.89 99. 57 1.52
HEF Y=27.784X -0.0119 0.999 6 0.046 8 ~0.3120 2.27 1.39 2.09 98.29 1. 46
W 348 Y=27.277X-0.029 6 0.9976 0.0045~0.0300 1.12 2.56 1.03 100. 46 1.51
FHRER Y=53.241X-0.0707 0.9999 0.046 8 ~0.3120 0.16 1.89 2.11 101.07 1.37
R Y=31.236 X -0.440 1 0.9999 0.360 0 ~2. 400 0 0.84 0.84 0.85 99,07 1.70
HER4 Y=7.5229X-0.0159 0.9999 0.1710~1. 1400 0.37 0.73 2.73 100. 12 1.33
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R3 APBESAP SRS WENKERTF (UEREEFH
nEH)
Tab.3 RCFs of five components in Buzhong Yiqi Pills

(taking hesperidin as the internal reference)

#HE(ul) LEFFENHBE HEF MAR FEAR FERE
5 0.5895 11162 1.2335  0.5820 4.0491
8 0.5803 11250 1.2308 0.5588  4.0873
10 0.5790 10899 1.1991 0.5874  4.0934
14 0.5858 10825 1.1443  0.5772  4.0610
17 0.609 5 11264 1.2328 0.5800 4.1513
20 0.6214 11328 11905 0.5928  4.1622
X 0.5942 1121 1.2052 0.5797 4.1007
RSD(% ) 2.91 1.88  2.92 2.01 1.13

1SR
n

Kromasil Cis #1152 , £ HX} RCF (1)
2.5 BiEEEMNAEEE

B 2.2 TR AR R IA TGS 1, IS T NS
Y, ¥ 2.1 BT @58 2 0000 2, 23 i 1T AN (6] R
(Dionex P680 %!  Thermo LPG —3400SDN % ) = % 8 A
10,15 AUAS [] i B €2, 335 A (Diamosil Cis # . Kromasil Cig
FED) TR oAt 5 BRI AR 43 1) AH X O B R 25 CAe) , R
Atr s mzn = Ate wen — Ate gwws , LA EE At 1
BRI 4,
2.6 QAMS ES5MREEENEL RILE

Y12 HERE S, 5 2. 2 T Jy kil 8 pb i i VA,
2.1 U 35 A5 0 SRR I 2, 0 SR e T AR, 3 0l >R
QAMS & FAMT (ESM) ¥ 114 5t v 6 38 5 2 1 7 45

i 2R IR 4

R4 TRNFERBEENEMPRESAP S MRS PENKIEERFRAEREZ (UEREFHNSY)

Tab.4 RCFs and retention time difference of Buzhong Yiqi Pills determined by different instruments and chromatographic columns (taking

hesperidin as the internal reference)

L LEREWE BT HEHF W 348 B3GR 33 HEs%
BRRAMEEN  fE
RCF At RCF At RCF At RCF Aty RCF Aty
Dionex P680 Kromasil ~ 0.5806 -9.55 1.106 3 -7.89 11731 -7.15 0.5892 -5.09 4.1538 23.2
Diamosil  0.5812 -9.64 1.1076 -8.01  1.1805 -7.28 0.5879 -5.16 4.204 4 23.23
Thermo LPG - Kromasil — 0.5902 -9.69 1.1579 -8.03  1.2107 -7.30 0.5874 -5.16 4.196 6 23.21
3400SDN # Diamosil ~ 0.5825 -9.65 1.1141 -7.95  1.1866 -7.20 0.5877 -5.05 4.1806 23.25
X 0.5836 -9.63 11215 -7.97  1.1877 -7.23 0.5880 -5.12 4.1839 23.23
RSD(% ) 0.76 -0.51 2.19 -0.73 137 -0.87 0.13 -0.98 0.53 0.06

E:RCF AARMARER T, Aty ARG BT £,

Note: RCF =relative proofreading factor, Aix = retention time difference.

RS5  QAMS £S5 ESM B R HES AT 6 MR SHSEBLLEK (n=2)
Tab.5 Comparison of the content of six components in Buzhong Yiqi Pills determined by QAMS and ESM(n =2)
wAH LERKWA HBF HEF Pt FE#E HEa%
w5 ESM QAMS ESM RE QAMS ESM RE QAMS ESM RE QAMS ESM RE QAMS ESM RE

(mg/g)  (mg/g) (mg/g) (%) (mg/g) (mg/e) (%) (mg/g) (mg/e) (%)  (mg/e) (mg/g) (%) (mg/g) (mg/g) (%)
13061479 4.2885 0.1029 0.1043 -1.34 0.3955 0.3977 -0.55 0.0569 0.0565 0.70 0.3312 0.3332 -0.60 1.2735 1.2844 -0.85
14080835 4.2281 0.0951 0.09%1 -1.04 0.3737 0.3758 -0.56 0.0542 0.0538 0.74  0.3176 0.3196 -0.63 1.3889 1.4002 -0.81
14082972 4.2823 0.0978 0.1023  -4.40 0.3791 0.3975 -4.63 0.0554 0.0547 1.28  0.3185 0.3349 -490 1.2532 1.2898 -2.84
15071479 4.1934  0.1010 0.0979 317 0.3953 0.3782 452 0.0550 0.0550 0 0.3329  0.3175 4.85 1.2532 1.2638 -0.84
15080026 4.2974 0.1021 0.1034 -1.26 0.3963 0.3985 -0.22 0.0553 0.0549 0.73  0.3329 0.3349 -0.60 1.4030 1.4146 -0.82
15080047 4.2749  0.1016 0.1029  -1.26 0.3990 0.4012 -0.55 0.0567 0.0563  0.71  0.3341 0.3361 -0.59 1.4064 1.4179 -0.81
15081358 4.2620 0.1004 0.1016 -1.18 0.3917 0.3938 -0.53 0.0556 0.0552 0.72  0.3288 0.3308 -0.60 1.3354 1.3465 -0.82
15082109 4.2607 0.0999 0.1012 -1.28 0.3893 0.3915 -0.56 0.0556 0.0552 0.72  0.3273 0.3263 0.31 1.3338 1.3449 -0.83
15082417 4.2563  0.0995 0.1007 -1.19 0.3887 0.3908 -0.54 0.0554 0.0550 0.72  0.3270 0.3290 -0.61 1.3443 1.3555 -0.83
15082679 4.2570 0.0996 0.1008 -1.19 0.3888 0.3909 -0.54 0.0554 0.0550  0.72  0.3270 0.3290 -0.61 1.4180 1.3540 4.73
15111047 4.2635 0.1004 0.1016 -1.18 0.39922 0.3943 1.25 0.0558 0.0554 0.72  0.3293 0.3313  -0.60 1.3549 1.3662 -0.83
16080747 4.2569 0.0995 0.1008 -1.30 0.3888 0.3909 -0.54 0.0554 0.0550 0.73  0.3270 0.3290 -0.61 1.3430 1.3542 -0.83
P 0.18 0.50 0.22 0. 40 0.59

B AR CH R H R B | P BRR BT R 1
0 2 B R U A B AT AL ¢ K TR LAAH
X1 2% [ RE = (QAMS 4 16 — ESM e i) /ESM e g

74

100% 15§ 2 Fh 77 0 2 45 SR b A7 be g e - PR AR 5,
RN A B BRI IR IEZS A0 A 4l R] P EI R
T 0. 05, [H A 2 PR A5 & #0891 REVE/NF 5% , 3
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LAY T SR A
3 itig
3.1 ASYEsEF

ZHCHR17 - 18], B B2 1 M B 2 45, L H: o wg ot
TR B BN PR T IS B 2
Y1, R QAMS 3L X HAhFE bR B o3 647 f I
3.2 BIBEEMTEEE

HITHA 35 58T Ave AHXT LR B B[R] RN R B B ]
L TR 00 €2 335 0 2 87 RS 1 L B5 SR R B Ave TE T
S0 T T R A5 U B3 /IN o W0 R i P 1 R 1Y
At PAE Ry 3 1 e 2 bR i
3.3 @\it&uMmi

S 3CHR[18 - 1971, R G H RS MR 5 Al £
190 ~ 400 nm {7 8 Fl TR A6 BB L b 15 4
G35 5% 6 FRAEDN B4 1 SR AN 0 o 25 SR B, F
220 nm PR AL 7% BT A /b | AH T B R B 1) £ 135 e U i
AN 5 T 250 nm 357 AL H B R HE ) £ 5 g 8
AT T 285 nm 7 1 Ab B 88 S B A # AHE k
AT TP ELAE R 17 1 8 i e 4 2 )™ 5 T 270 nm K
Ab AR I o8 3 F20 A At W A LU T T 3 25 3 1) - 3
TS E KN 270 nm.,

5T ANRA WA (G FH ) 57K A0 R iR
VW) W sh A R S8, AT R G HLAH — KA (B R 7
WO B H ] 25 R BN SR N - 0. 1% B2 K i ik
T80 BE VR A B, 4% 2 0 110 € 1 0 i) o7 S 2 HL 40 B 58 4
FELT-Ra, T MERAT DR BE I (RIS o i 240 2 Tk
SR I - 0. 1% R K
3.4 FHiEIEH

G R AR TR T I AR R T A T 2 4
A3, TR B EGE AR 2 HR 2 R A A A
FITF )0z R 2022 JQAMS Wk HT I 58 A b P B — i
3 BIVRT SIS0 LA Z2 o i o3 1 [R50 2 L 36 F T 2 241
BaN o) e T A N RE TR W AN P21 2 AN W =B S N
ISERE T B S A AT H R H R R e BTAR
PR S BT AR R 6 KT 6 b LA AR R 1 48 b i Jy it
T8 58 A R, LIRS B2 1 NS, AT i i 154
A A X H Ay 5 A AL RCF A R2 470N, B 8 1
R MY AT WS T Bk 6 Fhdg bt sl o w2l
ER QAMS ¥ iZ 5 ESM B3 & % 2
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