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BWE: B RSO oRRG AT AETE RBEREEESH A P8 AL EFiTembis; KA EMER - 5L
AR €3k k] R A P A BR800 A8, & A 4 GL Sciences InerSustain AQ — C (250 mm X 4.6 mm,5 wm) , & 3484 0.04%
J R A sk (A BRBRR pH £ 2.3) — ZAE(99:1,V/ V), iRk #4 0.5 mL/ min, %0k ¥ 4 210 nm, 428 # 35 C,#4£EFH 10 uL,
HR WAL ETFHMOEREEEREFW, 5B T, LSBT MR REREE0.1026~5.130 6 mg/ mL & B A
LukmMREMX R RAF(r=1.0000,n=6) ;% & AWK T L HXIEERNG RSD ¥ /T 1.5%;-FH ek £4 97.71%,RSD
0.86%(n=9),15 Bt M MR A H 5.82~10.90 mg/ mL 518  Z 7 R4 ME  F MW TAMF EREH, TATAA
FERR 2 MRR G B A ) BUE TR E A AE | mL ) A P A ALER A #5BR (CH,0,) 3T B R4 Y T 4.0 mg.
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Improvement of Quality Standard of Yiqi Jianpi Oral Liquid
ZHENG Wenyan ,LIAN Xiaoyin,CHEN Peiwen ,LIU Zhen,LIU Xiaoxiao
(Guangdong Institute for Drug Control ,Guangzhou, Guangdong ,China  510180)

XEHS 1006 — 4931(2025)17 - 0080 — 04

Abstract: Objective

method was used to qualitatively identify Galli Gigerii Endothelium Corneum and Nelumbinis Semen in the preparation. High —

To improve the quality standard of Yiqi Jianpi Oral Liquid. Methods Thin — layer chromatography (TLC)
performance liquid chromatography (HPLC) method was used to determine the content of citric acid in the preparation by solid -
phase extraction. The chromatographic column was GL Sciences InerSustain AQ — C,, column (250 mm X 4.6 mm,5 wm),and the
mobile phase was 0.04% sodium heptanesulfonate solution (adjusted to pH 2.3 with phosphoric acid) — acetonitrile (99:1,V / V),
the flow rate was 0.5 mL / min, the detection wavelength was 210 nm, the column temperature was 35 °C, and the injection
volume was 10 pL. Results The TLC spots of Galli Gigerii Endothelium Corneum and Nelumbinis Semen were clear, with good
separation and no interference from the negative control. The linear range of citric acid was 0.102 6 — 5.130 6 mg / mL (r =
1.000 0,n = 6). The RSDs of precision, stability, and repeatability test results were all lower than 1.5%. The average recovery of
citric acid was 97.71%,with an RSD of 0.86% (n = 9). The content of citric acid in 15 batches of samples was in the range of
5.82 - 10.90 mg / mL. Conclusion The method is simple, highly specific, with good reproducibility, and accurate results, which
can be used for quality control of Yigi Jianpi Oral Liquid. The proposed limit is that the content of citric acid (C¢H,0,) in 1 mL
preparation should not be lower than 4.0 mg.

Key words: Yiqi Jianpi Oral Liquid;TLC;solid phase extraction;HPLC;Galli Gigerii Endothelium Corneum;Nelumbinis Semen;citric acid
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(%5t Camag 23 7 ) s TW20 RUZK V4 (5 [ Julabo 23 7] ) 5
T EEIE G 2 AR (5 [ Merck 23] ) o
1.2 X%

R R X6k R (1L 5S4 100396 — 202104, 7
99. 7%) , ¥ N 4= % BE 25 44 (Hk5 24 121153 - 202003) ,
X2 R (5 R 121121 - 201205) , P90 [
1 24 R E BE ST BT 5 i a1 IR (i 53 S R
10221036, 10221043, 10221062, 10221067, 10222003,
10222014, 10222015, 10222016, 10222018, 10222019,
10222021, 10222035, 22122601, 22122701, 22122801,
i S1 = S15) , 11 BRELBRZGAAAE S, Y T M — b 21
il 254 FR 2> ) $E 4t 206 (g4l 38 [ Honeywell 2
Al ) s FEE BRI (g, )Nk 2E R ) ) s PR ke i
gk al, IR & TR T HA R R F)) s K i
aliZK ;s Hoar il 24k o b i
2 HEEER
2.1 TLC %35

X PN 400 BURE 10 mL, i =& 5 15 mL, R %
PEM 2 WK, B IF PO, 25 1, AR I B 1 mL (5 i
RS K S T T BOXS TN 4 X6 BB 24544 0. 2 g, 7K 10 mLL,
FnAA 0.5 hy, gk, B8N =S e 15 mL, JRFE 42
B2 WK, AR IUR, 25T, 5R T I H B 1 mL A5 g, B
TN A 4 X6k HB 245 A T80 o RCBRAS PN 4 O B AR i 10 mLL,
FE A T R 28 T 3 8 A X I R o 2 2020 4F
Ji C H 24 i (PURHS ) DI ) 0502 TLC 34586, W I |
R3PS S L, 2 S F A —aE g G2 AR L, LA
LIROTE - —FE W ke - HAR(3.0:3.0:0.5,V/V/V) A
FETER, BT B B, B LA 10% 6 R £ VA
105 °C JinFAZ BE 5 80 35 I, B 52T (365 nm) A
P o 25 S A S T B, A 50 R 2 b S R £ 1S A
7 ASE B I AR R B B e G BE A, EL PR R TG 4 1
WK A,

FEF15 0L R A 30 mL, NERFR 2 mLL, il £ % 20 mL,
PRPEFEI 2 UK, 57 B, KB H pH 29 ~ 11,
TN, 30 mL, YRFESLE 20K, &I LBk, 7261, 5 N
FHEE0. 5 mL A, BAS (I3t V8 R o JBGEE 7 %o R 2
2 o, S5 50 mL, MR RN 1 b, 3E0d, SRR 28 T, sk ik
Jn7k 20 mL ERAR 2 mL, Il 2B 20 mL, JREEFEHC 2 7K, 37
LR, KW RO pH 29 ~ 11, 01 £ 1k 30 mL,
PREEFRI 2 IR, & 3T Wk, F JC/K B B i K, g,
[ 770 28 1, BRI 0 B2 0. 5 mL fd v i , BS54}
RV W o U 32 - 1) B M 5 30 mL, #e 4k 3ak i 5
TR 2% 2 ) A B X6 R T o 3 2020 4 R Hp R 24
ML CPUFER ) )i ) 0502 TLC M), B F R A i A i
5~ 10 WL AT IR S 0T BRZG A T 45 2 ~ 5 L,
A3 S F W —rE i G R L, DUE T B - K - B R

I - 3. Bk sk (45 A S13 - S15) 4. sRHAMIER
5. DRSS R Sa iR
A. %74 (365 nm) B. EF(365 nm)
E1 #HEeLE
1 — 3. Test solution (numbered S13 — S15) 4. Reference medicinal
material solution 5. Negative reference solution
A. Galli Gigerii Endothelium Corneum (365 nm) B. Nelumbinis
Semen (365 nm)
Fig.1 TLC chromatograms

(8:5:1,V/ VI V)W L2 WA JRIFFI, Je I il #
T, XK 5 min, B 2E7MEET (365 nm) TR 25 A4t
VA T O, 7E X R 2V T S AR O o
A RV (5 i 2 Y B s, HLRA X FROE T4 3R UL 1 B,
2.2 EENE
2.2.1 ®iELEHU-0E ZgE R ERE

{EFE . GL Sciences InerSustain AQ — C #1:(250 mm X
4.6 mm,5 wm) ; P EhAE : 0. 04% B ke ek R 4k % W (H W
R pH 2 2.3) — ZH5(99:1,V/ V) ;i : 0. 5 mL/ min;
R 1K 2 210 nm; AR 35 °Cs dEAE R 10 wL 7EIL (G
TEAAE T BSHRBC R M R 1 11 AR T 7 000,
2.2.2 EIWH A

K % HURE 5 10 mL, B 20 mL &5, 1% &
KRGS 5] RS mL, i FH H R /K45 6 mL
T3k 19 55 B B T Welchrom® SAX SPE #: (6 mL / g) , Fl
5% W BEFS T S mLVEMG, 5 Wik, P 2% W5 1% - 5%
FH B 15 mL VeI WCAR BRIV , B 20 mL 25 5 )i,
TN 5% W BERSWOE 45 F250 08 L BREL 8, B Ak
s VA TR o BRI TR X L 3 o, RS PR, T 5% FR s
VT 1 BT HE VR BE R 1 mg / mL MR %o B VA VR L e
Fi ARG T R Ak T T2 A R A A B P A L
A VA R B8 T v ) IO A X R I TR BB i Ak
J7HY 1L BRELR ZGBF , 42 i 8 120 B ot V2 VR
BTV oy A8 Ak T v A% BRI 24 R L S VS R
2.2.3 FEREFFE

L@ MR B 2. 2. 2 00T I3 i T 6 R R
W YRR R LIRS 10 WL, 352 2. 2. L 30 F (033 45 14 ik
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0.5 0.5 0.5
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0.2 13. 456 0.2 13.303 0.2 1
0.1 i 0.1 0.1 13.472

0 e e L in V=1 / min 0 e / min
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A B C

A/ AU A/ AU A/l AU
0.5 0.5 0.5
0.4 0.4 0.4
0.3 1 0.3 0.3
0.2 13.287 0.2 1 0.2 1
0.1 0.1 13.290 0.1 13. 280

0 A L/ min 0 e [/ min 0 R | min

0 2 4 6 8 101214 16 18 20 22 24 0 2 4 6 8 101214 16 18 20 22 24 0 2 4 6 8 1012 14 16 18 20 22 24
D E F
1. Mg

A AT SRR B R SRER (BT HS14) C MR BRER(BLHM) D - F. 2RSSR RER(5F DS %e L8)

A. Reference solution B. Test solution (numbered S14)

E2 SxikEtiEE

1. Citric acid

C. Negative reference solution (lacking Mume Fructus)

D - F. Test solution of Mume

Fructus, Phaseoli Radiati Semen,and Sojae Semen,respectively

FENE T 53¢ (35 18] 45 2R P 0T 1

R A

Fig.2 HPLC chromatograms

2.2. 250 NI AP AT A R AR 6 Oy, 45 2. 2. 1300

ROk, JFL 0 1T R 24 SRy Pt 8 Y e 1T LY 10% o i —
At S R TR SR TR K 11 TR BRI 245 A S TR TR
PRI E o 25 R BN, 2R 5 B 2 A A S v 8
B AR TR o VR LI 2., 0T DL, MRk R IR S Mg 25 41 1Y
LB AR S T T 2 90% AR IR R A 5
ME b4, H DA M IR Sy AR 09 A LR WL A 2 55 Mg K 4
R R A 2 O TR S ARG TR R
PRAUEI A R , A5 b 2R FH 5 o B ) 4R 30, DA
“BF 1 mL A A PR AR IR (CoH0,) 117 #1715

2R O FR T AR UM TR o) R A o RS R
TIN5 % FR st i i) )l Jo VR JBE 5331 R 0. 102 6,0. 256 5,
0.5131,1.026 1,2.052 2,5.130 6 mg/ mL i £ 5| %}
WS VRSV, 4% 2. 2. 1 R O3 A R AR 2, AT R
VSR T VR B2 (X, mg / mL) M Al bR (WEETHIFR (V) AL bR
VAT, A3 M 52 Y = 1336 081. 77 X — 8 089. 33
(r=1.0000,n=6) 45 R LKW, MR 1Y ot & e B 78
0.102 6 ~5.130 6 mg/ mL 35 Fl N 55 04 1 A1 28 1 56 &
R4f.

S B A < B 2. 2. 2 T R E S VRGE B I 5%
P POt 5 VO R % L 2 2. 2. 1 T (8,33 S5 (A R T 5
DIEWEEL (S 7 N) > 10 B 1) 5T 1 1k B o o 1 B o 25 14
PRIR Y2 BN 1. 24 wg / mLs

5 BE U R 2 IR LR G RS IUT Jo
WM 1,026 1 mg / mL A9 ARG 8 % G 3 VS o, ¢
2. 20 VIR (3 25 A SE e FE I AE 6 9K, T S DA T AR . 45
SR A AS R 1 1T B RSD M 0. 36% (n = 6) , 2 AL #5 K
MR

H AP  HUA] — A 5 (G52 S14) 8 1, 4%

82

T EE SRR A G s W T A, IR TR a4
FE 5 rp M R R S 44 5 i 9. 869 2 mg/ mL, RSD A
0.57%(n=6), KRMITIEEL MR

FeE PR - BUR] — L RE 5 (S5 8 S13) 3 i, 3%
2. 2. 20 F Jy vk i A A i W, 40 T 0,2,4,6,8,
12,16,24 h B4 2. 2. 1300 (i SRR 2 | 10 S g
TAI R 45 SR AR A PR 0 T AR RSD A 1. 18%(n = 8) , A
HE SR BO S 24 h NFRE TE R

TR [0 A3 6« BOR) A B X TR o o K %8 R
TR ) 5 v B R 25. 653 0 mg / mL I HNFRIA TR K
2 U] — LR A (405 0 S14) 5 mL, F4T 9 ), 442
2. 2. 200 Jr vkl & AR VA T, 20 mL A =, 4
SRS AR 1 mLOIGHRE) 2 mLOPYRE) 3 mL
VR IE) 45 300, 1% SRR ROE 2% 250 , 4462, 2. 10
T SRR A2 G0 s W T A, IR TR R SOR 2
R,

F1 MERBRIELE R (n=9)

Tab.1 Result of the recovery test (n = 9)

BabE(mg) MAE(ng) MEZ(mg) =RE%) X(%) RSD(%)
49,3462 25.6530 74.7697 99,11
49.3462 25.6530 74.706 6 98. 86
49,3462 25.6530 74.408 5 97.70
49,3462 51.3060 99.3220 97.41
49,3462 51.3060 99.5376 97.83  91.71  0.86
49.3462 51.306 0 99.508 0 97.77
49,3462 76.9590  123.6219 96.51
49,3462 76.9590  124.0951 97.13
49,3462 76.9590  124.0271 97.04

2.2.4 HERAHENE
HC15 HERE S (S5l ST - S15) & &, #2622, 2 30
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5 A AR A T, He 2. 2.0 1 IR (A S E HERE I
FE 0 SR TR, 4% ANPR I T RE S MR R 1
g 15 HE AR S b oMDBRER 1Y 7 B 4 il o 7. 65, 5. 82,
9.34, 7.45, 10. 38, 9.39, 10.02, 10.01, 9. 86, 9.59,
10. 78,8.30,10. 90,9. 90,8. 71 mg / mL.
2.2.5 SERENE

T AR B 11 IRV MDA TR TR B 2 M S, i
DL 24 b 5 g v R A TR 11 B 2 R0 0 R A R PR 3
At Ab 5 T 5 ) B 109, 2020 4F iz [ 24 i
(—F) VHE MK o A8 T 16. 0%, S HIB IR A5
T 12% . 455 15 #EAE S TP BOREEY S 45 0RO Mok i &
R P MR R O O g R T R AR M R 2
4 3 B S 245 B SR h 39, 39% . 3 B M1 7 e PR L
SR B 1 mL 1550 35 A MLRR AR R T 200 4. 0 mgo i
P08 MR & B BB 4 1 mL 25 A8 IR A
MLIR LA IR (CHgO,) 3T A T 4. 0 mg.
3 g
3.1 G3EPAEF SPE ik

B Ko A TR A 7K TR P 2 ok 5 IR S T B R A
AR 5 P 2 5 % 28 T Welchrom® SAX SPE #1: . CNW-
BOND SAX SPE #E | Agilent Bond Elut — SAX SPE 1 |
Agilent Bond Elut Plexa PAX cartridge SPE 4 FhEH B
SPE A XS MR A s AR A0OR S 45 R /R, N [A] SPE A
X MR R 1 B AR AR 22 S I I, L Welchrom® SAX
SPE £ 5 CNWBOND SAX SPE A3 X Fp M R 1 W B 1 -,
B SRR I AL T A 2 Fh SPE A, AT & SR A
ik B 24 %68 Welchrom® SAX SPE £ .
3.2 k@B HEFELERE

MMk R Jy = JC IR , HiAE 25 °C I A0 o 35 0 Bk
pK, =3.13,pK, = 4. 76, pK; = 6. 40, A PR UE AL i 75 W
T A HLIR S 9m BH B 1 SPE A BRI BE 2 4 4 A
MLBRTE A H A5 21 70 40 W I, AR 53 v R FH 1% BRI TR
YE AR B 0, LA M ik i 15 1k 52 2 IRl B, 1l 3 ik
FREHXT SPE #F A K 18 7 77 (7K 5% H S5 W L 109% FF
V) RN R (2% B PR WL 7 2% W R 1Y 5% M I
VW) BRI & (10, 15,20 mL) 43 94T 7 %%,
e 23 B 5% W B W AR R R e R, FH 15 mL % 2%
BRMR 1Y 5% W BEEvA W e
3.3 mohiHERE

SR Ad R R fig LA 4 OB R A2 7R, AR WE 5 T iE
3o B X R A Y O sh AR ) pH LA R Ak, 435
ZELT 0. 5% WER — S .0. 02 mol / LR — S5
W . 0. 04% B ot itk IR B 9% TR 55 T sh AR R o &5 20 b
7, Ph 0. 04% B e fifi 12 41 7 W (O B R )8 pH 22 2. 3) -
ZNE99: 1,V 1 V) R shAH s, MIAS IR 4 B SR, 1T
FE , BOse PR R I B A

3.4 ELEHhAHEFINEVERKENIER
T A AL AR AR T v Y S MR R 2 R 10%

Ly g HA Yo B Ak A2 UE B 18 05 30 T bR RRE R VEH .

AR IS A A W) A2 5 Mg 45 24 3000 T 2 ) o iy, G

R LM R B 2 i i g 0 2020 AF R P E 25 i (—35) )

F UMK IR A 245 04 55 g 2 00 2 1 48 A B4 o A

W2 AR WA DLER 24L& W W o Ml Pk K, 78 SRR €2

WAL ARG R, B i B T %,

SR A 1 e 24 5 v il = A LR A DG A o o 4 T

Tt H 5% & T e A Jo A 1 O v 0 2020 4F R [ 2

(—B) Yk 1) 7 2 A e 28 i) 7] e 24 A S, B R4k

FAILER ) i 0 5 vk AR5 Hh 2 T3 B 5 1 SPE A%

XA HLIR 1 2 AL FN e 5, DL 1 X A i sh A, 4E

KA HUER A S AR (3% A b £ B4 Bt Ja] , 387 1 —Fbie

B R A LR AN i, AT Ay g v 24 )R Y BT

wEEGRAE T 2%

3.5 FHiEEM

N b =AU 7 X (B TR N 4 G i N =X

U A RAERR , AT T g A ME RO Y o e A
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