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WE:BH R TRABARG KR TE GHRI AR ZAREFE R G318 AL ] AU R HCH F R R &, AR
H o T HFIFRGELFNAFEMNIEHR, RR L(3) BRI RN TREAPEN R ERRI Y, FHAFHIE KN ELEEE
(TLC) 2 340 A b 4038 (O AR o B 2E 3 & B AT 2 5 5 R R 3 20k A8 €38 (HPLC) skl 2 ) ) P Ak R 69 48, i A h
Shim = Pack VP — ODS 4£(250 mm X 4. 6 mm, 5 pm) , #3048 4 K (A BB R pH £ 3) — ZHF(80:20,V/ V), ik %4 1.0 mL/ min, 40
KA 283 nm, HIRA 35 C,H#HZH 10 L ER I TR RERR I E A M SAEEK,ZE 1.0h, AL 3 K, BRAK
LOh BEERRIET, FHTFTHEHD28.32%, THF FPEF-FHEEH 6.35mg/ g, FHEEFH5H 102.02%,RSD % 0.26%
(n=3) 403 B AR B3 & H 360 TLC B 52550, 0 & B BT, B B FH Al R F 69 BRI 7. 49 ~479. 42 pg/ mL
REALE@REEX R RIF(r=0.9999,n=T7) 45 FE AT F LKL R RSD 3%/ F 1.50%; - F ¥ pe el £ 4 99. 49%),
RSD 4 1.04%(n=9) 3 #AEH P AL F 45 A 2.40,2.37,2. 36 mg/ g 518 KRR T E G TATI R AL M3 RIAF, B TR
B R AR T, TR TG T AR 69 R B4 G T AR S B0 AR B 0 3 (C,H,0,,) 7 RAF Y F 1.9 mg / g.
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Optimization of Extraction Process and Quality Standard of Gexia Zhuyu Granules
MI Xiaogin ,LUO Qun,REN Guilin,LAl Hui,ZHAO Fulan,PU Qingrong
(The Affiliated Traditional Chinese Medicine Hospital of Southwest Medical University ,Luzhou ,Sichuan ,China 646000 )
Abstract: Objective To optimize the water extraction process of Gexia Zhuyu Granules, and to improve their quality standard.
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Methods With the water addition, soaking time, decoction time, and decoction times as evaluation factors, and with the
comprehensive score of naringin content and dry extract yield as the evaluation index, the L,(3*) orthogonal test was used to
optimize the extraction process of Gexia Zhuyu Granules and verify it. Thin — layer chromatography (TLC) method was used for
qualitative identification of Carthami Flos, Fructus Aurantii stir - fried with bran, vinegar — processed Corydalis Rhizoma, and
Glycyrrhizae Radix et Rhizoma in the preparation. High — performance liquid chromatography (HPLC) method was used for the
content determination of naringin in the preparation. The chromatographic column was Shim - Pack VP — ODS column (250 mm x
4.6 mm,5 pm),the mobile phase was water (adjusted to pH 3 with phosphoric acid) — acetonitrile (80:20,V / V) ,the flow rate
was 1.0 mL / min,the detection wavelength was 283 nm,the column temperature was 35 °C,and the injection volume was 10 L.
Results The optimal extraction process of Dixia Zhuyu Granules was as follows: adding five times the amount of water, soaking
for 1.0 h,decocting for three times with 1.0 h for each time. Under this extraction process,the average yield of the dry extract

was 28.32%,the average content of naringin in the dry extract was 6.35 mg / g,the average comprehensive score was 102. 02%,
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and the RSD was 0.26% (n = 3).The TLC images of Carthami Flos, Fructus Aurantii stir — fried with bran,vinegar — processed
Corydalis Rhizoma, and Glycyrrhizae Radix et Rhizoma showed clear spots and good separation, and the negative control had no
interference. The linear range of naringin was 7.49 — 479.42 wg / mL (r = 0.999 9,n = 7). The RSDs of precision, stability,
and repeatability tests results were all lower than 1.50%. The average recovery rate of naringin was 99.49%, with an RSD of
1.04% (n = 9). The contents of naringin in the three batches of samples were 2.40,2.37,and 2.36 mg / g, respectively.
Conclusion The optimal extraction process has good feasibility and stability,and the established quality control method is reliable

and stable,which can be used for the quality control of the Gexia Zhuyu Granules. Temporarily,the content of Gexia Zhuyu Granules

in Fructus Aurantii stir — fried with bran should not be lower than 1.9 mg / g [calculated as naringin (C,,H,0,,)].
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B, EEHTIRITIR T BURIE Y A ASH &5 R <
JiE o 8T 2RI 1 X I AL A LS A B A S [
B, LB IR T BB E , 24 a7 (5 F e 50 ife PR Al
FH 3z o Ry W P 48 B g7 ALK o AR 48 T 2 Be ol v
2 ) B S AE RS 2 D) )12, B 5 A Tl v R S e, TR B
PR 7 e Al Ry B Bt ) 390 o AR 9 TP 2R FH Lo (3%) IE 283K
Yy PRk TR T BB B B AR K T2 I H
T e B, B E IR R BRI Tolk fe A8 7=
PEULIERNE IR E AT
1 UFE5KH
1.1 {4=8

LC — 20A B 800 AH (3% 4%, AUW 120D B K
SECHEEE 0. 1 mg) , #4916 B H A Shimadzu 2y 7] ;JA203H 7l
HLF ROF CRN T =202 B P A IR A RS B
0.001 g) ; HGZF — I - 101 — 3 /4 g PP 33 55 KU T4 4
(Vg BRE B 7 28 AT PR R ) s HH — S8 AVES tn) f i ke
B (LB ISR A R F] ) 5 JPCT0328 AU 75 %
AP (R 52 G H A BR A A, D1 300 W, 455 R
160 Hz) ; GOODLOOK - 1000 %l 4= [ 53 J2 (4.3 i 1% 5
Wr &G (EERHE AR A BR A ) 5 800 BB HL
(TR, 5434 0 ~ 4 000 r/ min) .

1.2 iK%

HRZGUR R RS TR AR S0 ) KRR AR
U2 N S TR 2 O s N N ] IR A TR 4 0
(PN g 25 A BR ST A Al 4654391 4 220301,
220501, 220201, 211101, 220101, 220501, 220101,
220101,220501,201101,211201,220201) ; i JZ F X} iR
i (A58 110722 - 202116, 45 9 93. 5%) , FEFAR 2
20 R (15 R 110726 — 202020) , 2T 4 %] B 25 47 (it
Y5O0 120907 - 201713) , #k b AL 52 X BE 245 81 (L5 R
120981 — 202106) , H & X} & 25 44 (4L 5 4 120904 -
202021) , Y30 H FE a2 5 A e F 9T B 5 7K AR 4l
K NG BRI Ry itk ol A 38 o e dr 4l
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2 HEEH%R
2.1 HAEHEE

& T BT B R AR 12 g, 40 18 ¢, W )1 &
12 g, BRI 18 g 4L FF 12 o, FRAT 12 ¢, 52 12 g, ils
HEHER 6 o, H R 18 o, BE I 9 ¢, £146 18 ¢, KIS HH5%
9 g B EIRZGHE, KSR I, & I PRI, Ve i , IRTA
AL, T 2
2.2 HMEHEAEENE
22,1 AN RAAERAKRE

£4335%4Y : Shim — Pack VP — ODSHE(250 mm X 4. 6 mm,
5 wm) ; L BHAH K CFHBERRE pH 2 3) — Z5(80:20,V/V);
Vit 1. 0 mL / min; KIS : 283 nm A1 < 35 °C5 AR
210 Lo 76 BU 3 S5 08 1 BRI AR 8k LA A Bz A 0
M AL T3 0000341,

2.2.2 EWRH %

FRUAH R 6T BE A RS PR, o FE o o
WPk 80 g / mL (A B2 X HES A BRUIR 32908 Ak
KT ZTRE 1 (SR T BIRPRL 2 ) , K% K
FE,E L GEHEE M, N EE 50 mL, i SRR LR TR, N
PRI 1.5 h, R E A =, FEARE T, o A O
P TR AT,0. 22 wm SALIERRE T, RIAS AL i
W o 53 N HE b 7 IR BN 5 Bk AR SE i b 7 25 41,
2. VIR J7 3 45 il 2k R AR 52 1 BT B U B 1
pitt , PG A 0 T VR A 8 1 ol 4 B P T Rt VTR
2.2.3 FHEFHEE

L EAEE B2, 2. 2 50 X B S AR R
W BT R SRS 10 WL, #5202, 2. 130 F (833 4 ik
R SE 105 3 1] L 48 SRRt 0 W i b, 7 5 0
HEL it Y Y 0 35 ) % B SF ] Ach A R 7 e i g o B, L
BT BT T4, Rk L E v RAF LA 1.

LRI R B B XTI L 20. 03 mg, K FRAE ,
25 mLAE R I SR BT R R 0. 749 1 mg / mL
A X FE O 8 Y K 2 B RO IR P 45 7 0. 1, 0. 2,
0.4,0.8,1.6,3.2,6.4 mL, it B 45 B 2 10 mL, BN 45
Jo HR e BE 3 0 M 7. 49, 14. 98, 29. 96, 59. 93, 119. 86,
239.71,479. 42 pg/ mLI RV, #22. 2. 1T F (A
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A. Reference solution B. Test solution C. Negative reference solution
Fig.1 HPLC chromatograms
SRR E | LB BE (X, g / mL) AR AR A D6 T &1 ERSKF
F(Yy) %7 gM Ak 1:5} Biis ,’ﬁ; gﬁ llé [1] UEI , ﬁgjg 1] UEI 7‘:7 Ly = Tab.1 Factors and their levels
19 809.964 5 X - 39998.551 7(r=0.9999,n=7) 4% A% HFAK) HBEBH) WHCOR) HHEDH)
SRR AR A R A 7. 49 ~ 479. 42 g / mLiE ! 4 0.5 ! 0.5
L A 5 0 T AR R R 2 : 10 2 1.0
3 6 1.5 3 1.5

R 2% T A 2 IR M DG R AT iRk
JEh 119. 86 wg/ mL Y Ailt B2 5 XF B I WS B %
2.2 VIR (A3 S5 e B2 b FEI S 6 UK, T SR e 1T R L 25
I RSD 4 0. 03%(n = 6) , 2 WSR2 K4

e PRI I A A 2. 2. 2 TR AR 5 A &
BT 45 0,2,4,6,8,12,24 hif4%2.2. 1T |
G HEAE I E |, D SR T A S5 SR RSD R 1. 01%
(n=7), 3% W UL 7 0 W 7E 25 I 24 h AR E Pk
[SY/TaN

RIS R — R S KRR, AT
6 0y, #% 2. 2. 2000 F il A A L #2 2. 2. 1T
SRR E |, 10 SR AT 45 S (% RSD R 0. 29%
(n=6), RUTIEELE R

TR D3 56 - BN B2 ) R i, 456 2. 2. 2 33
N5 B £ T N 1. 205 2 mg / mL G A 2 X IR
Al VAT o B[R] —JEAE 5 1 g KSR AT 90, 43l
N % R A 1,2,3 mL, 4% 3405, 4% 2. 2. 2T R 7
A A AV, 452 2. 2. LI (A SRR 2 il
SRV TR, FE TS 11O o 45 S B 17 - 3 ISR
99.49% ,RSD} 1. 04%(n = 9) , FE W )7 B HERR I BT
2.2.4 HEEENE

HURE G i, 35 2. 2. 2 0 F O i il & i A A TR
ISR AR, MR T A i
2.3 TERERNE

B B84 T K T RO, e 4, T 0% B
ETENE MR TESR TERE9) = (TRER
i/ AP i) x 100%.

2.4 Ly(3)EXREEMERNTE

TAMBE: K& (HEA) FEERR(HEB) |

F2 L(3F)EXRWZITEER
Tab.2 Design and results of the L,(3*) orthogonal test

B% REA BED REC mED T MEES RSES
(%) Z(mglg) (%)
1 1 1 1 1 10.98 4.86 62.59
2 1 2 2 2 18.58 6.19 86.39
3 1 3 3 3 24.47 4.71 80.72
4 2 1 2 3 17.23 6.03 82.89
5 2 2 3 1 27.57 5.47 92.51
6 2 3 1 2 14.04 6.13 79.21
7 3 | 3 2 24. 84 6.25 96. 03
8 3 2 1 3 16.21 4.95 71.04
9 3 3 2 1 20. 41 5.03 77.90
K 229.70 241.51 212.84 233.00
K, 254.62 249.94 247.18 261.63
K, 244.97 237.84 269.27 234.65
R 24.91 12.10 56.42 28.63

RE (R R C) 2R (F R D) I HHEEE, LT
R R BN R S R AR PN AR AR, BT Le(3%)
IERRE R A AT = [(THEER/ T
FARREKM) x 0.4+ CRUEZ AT & & / Ml AT & Bk
fH) % 0.6] x 100%., K& 5/KF W% 1, 5851t
SEER LR 2, 0] UL, BT B 2R PE 43 52 W de R, i
Kt R RNR 2, B B )R /N o B O 25 0 M 4

AT UL, 46 PR X2 A B I R /NHE R A R € > A
ED>KHZEA>HEB, FHEKBEME/N, BN 2K
TR iR 22 I CXT LRGP A B (P < 0.05) ,
HHZE AFHEZE DR EF (P> 0.05), L ATZ
YCESON R BT 20 A5 ) e R T DL 38 3287 EDWL A3 BT
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Tab.3 Results of the analysis of variance

FERER MEFH4 AEE HF FAL P
A 105. 179 2 52.589  4.093 >0.05
B(iz %) 25. 695 2 12. 848

C 538. 886 2 269.443 20.972 <0.05
D 172. 258 2 86.129  6.704 >0.05

5708 HE R R 2 KT 25
BUA A,B,CsD,, BN 55 /K 1291 1. 0 h, B 31k, &
RAT 1.0 h,

B E IR 56 - $e e BRI T2 ALB,CD, il £ 3 4L RE
fb, $% 2. 2T e E A R A L HE 2. 3R i
ME TR, TR LA PR &5 R L5 AR5 RSD
F0.26%(n=3), ZKMME T LRE A7 E WK 4,
R FaE e K B T2 A 3 L (LS 43 3 Sk 20221117,
20221118,20221119) His = i i A 7 PE A E A5 o

4 WIFRBER

Tab.4 Results of the verification test

F5  THEAE9R) MHMEFESE(ng/g) %E65F5(%)
1 28.22 6.39 102. 28
2 28.37 6. 34 102. 02
3 28.38 6.31 101.75
X 28.32 6.35 102. 02
2.5 HE®IE(TLC)ES

itk S HH 2R 15 -6 URE A 10 g, N 20185 50 mlL, # 5 4b
P 30 min, JEIT , YETR LK 2K T, AR N 20 mL K%
it AR pH 2 10 ~ 11, FHZBEEE 2 ¢, 8K 20 mL,
G CBER 1T R 2 1 mL ISR VR A
PRI HUAE ) 2% 20 28 ok T i i o Y R A TR
HWEPE A 0.5 mg / mlL B G BRI 0 4% Ak Dy E B B T2
il B Gfe TS AE 5 2R 110 BRI A o, e A A T A ik
] 85 B Xk P VA A L 42 2020 4F R [ 24 i (U ) )
W 0502 TLC 35 EUEE S W B bk 3 FiA A4S S ~
10 L, 4395 T [l —fE i G w2 L IR b - =
SH e - HIEE(7.5:4:0.4,V/ VI V) REFFH, BT, H
o B, DA AT S B I T AT, 4R L R A
R, 43 I 28 AR KT (365 nm) T A M 45 S A4t i i
LT, 7R S 0 R R R A A [ €
A BE S, HLRAPEXS B TC T4 E W E 2 A

RS RIFEL - 100 BURE B 10 g, B 2085 25 mL, 88 75 4b
P30 min, YT, KR ZE UG, R 0 2 mL I
RIASHE 3 A VAT BRER I AR e X B2 41 0. 2 o, e b
VES TR B % il X R 24 AV R o e Ak Ty B B T2
B RAR IO AR FE ) S A i | e A it V5 A 4 vk ol
I3 X R 8 92 22 2020 4 g [ 24 i ( S ) ) )
0502 TLC&RERS, W ik 3 FHA 4% 3 ~ 6 pl, 4
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2 - 4 BiRSER 5. SBBMIRR
6. AT IR SR g ik
B. #4R% (365 nm)
D. £.#(254 nm)
E2 HEGEHE

1. Reference solution 2 — 4. Test solution 5. Reference medicinal

1. M RBshiEiR

A. B33 % (365 nm) C. H3¥E(B k)

medicine solution 6. Negative reference solution
A. Vinegar — processed Corydalis Rhizoma (365 nm) B. Fructus
Aurantii stir — fried with bran (365 nm) C. Glycyrrhizae Radix et
Rhizoma (sunlight) D. Carthami Flos (254 nm)
Fig.2 TLC chromatograms

ST — 6 G )2 b, A=A e - B - K
(13:6:2,V/ VI V)T 2N EIFFH, JRIT, B, iy
T, W 3% = AR S, 105 “Chn# i (73 5 &
EHMELT (365 nm) TR o 25 FAHR S iE T s, 78
55T 24 A S R0 15 A IO A7 T S A (] 2 ) BRE A, EL
[ BT T PR LI 2 B

2L R 15 g, 7K 100 mL, BIZE 30 min,
B B VE TR e dE 2 30 mL, F SRR ER 2 7K, IR
30 mL, /K& 412 S BRFE IR 2 IR, 5K 50 mL, /KB 7%
T, BRI 0 1 mL VA AR S VR B
WRZGIA 1 g, $ A i VS VR T 85 T ks i 8 % BRZG A VS TR
Fie b 7 A B T2 St R A B PR 4 R
VTR 28 7 3 ) P kXt Rt VA T o 4 2020 4 it [
2 i (PUER) Y ] 0502 TLC k6 ), W B b 3R 3 Fh
WA 3 ~ 6 L, s TR —RERE G ¥ )2 b, L=
Bt — I - K(13:7:2,V/ VI V)T IZIERCNRFFH,
JEFF B B WS 10% B R £ B3, 105 °Cim#4 i
@, o e HOL TRl a5 R At sl s b 75 S



2025412 3 5 H 55 34 #5523 )
Vol. 34,No. 23,December 5,2025

¥ &5 ¥

China Pharmaceuticals

HFIRE-
Pharmacy Articles

o} W 245 A 3 T €00 1 A 07 A7 B S A ) B € A 3 05, EL B
PEXTRTC T TE UL 2 C.

ZIAE3T BURE & 20 g, i B 80 mL, [9] 97 30 min,
PELL L ZE T, oK 20 mLE i, NG TR CEREEEL 2 1R, &
K20 mL, & L BOR , F 1% NaOH IE R PER 2 1K, BRIR
20 mL, FEPRERI, 256 T LR L BRI, FR I B 1 mL %
i, BNAS RS T 1 TR B AT AE S IR 25 41 1 o, e i 7
TR B 7 1k ) A X 2 A I R e A T LB S T
B BET AL B MEAE S , Fe AR Y T o 5 T vk ol 4 B
P X Bt 3 W o #2020 AF hig ([ 24 8 (g R ) ) 3 )
0502 TLC AR, W HL 1R 3 R W45 5 ~ 10 pL,
ST IR GF,s, W R b, DL B - =& H b (2:3,
VIV)RRIEFR, I B B, 4 B AT
(254 nm) T A 45 R AL I s, 76 S5 0 i 2y
A VS VB €0 T A I A7 o R () B P BRE A, EL B e o) R
TP EWE 2 D,

2.6 MEESENE

O34 (5091 20221117,20221118,20221119)
O P A B, 2. 2 0T A R R R,
2. VIR s SR ERE I S 0 S A, I T
25 I 34t ™ A R R S A IR 2. 40,2, 37,
2.36 mg/ g, F-H 0 2.38 mg / go ML I 155 ¢ il ) A 56 22
KB R T B RO B BRI AR SE LI K (C,H,0,)
AR F1.9mg/ g
3 iFig

Ji& T 2 Uk A Ty, A I E  IRATA SR
T MR, 52 1 1, BERE R 958 1 71 %, S Re ik
I, ) Ao 3k B I R4 5 Sk £ AR R R 1l
PN RRAT Il 22, i — 20 By 7 0 I AR 5 i R
JIg -5 4t P K s AL IS AR 2 07, S A H & E AR
B 25 54T S IR 29 AT, BE L9 S B i s 2R 00 AR 5T
2 A T =245, ol A I 3 A 28 I R
JIg e A2 51 2% 1 i 3 i ke | 3 IO TR R A5 4 P R T
PRI 5 I 5 H SR A 24, B 40y 25 M AR 42
FHAARY TR B iR OB, IR R 1217 BERG VAT X
kb, JEHOE NS T X8, s e 25 e - 150,

J5 ST (TR R ) S 1 (S AR ) L AR AT
(EATEG) S P CEAT G ) AEFE L A B T3,
FEF R TR P B2 B ) HE R BB B A S K
fif , ZTAE R LLAE B (R A WX B DEAERE , i AR
Se BRI A BLR DU BUEE SR S 2 E
PRAAAE R PR L, BE AR D AR bt Kz T4 Ry B i
BIFEARPE R, AR R 5 S0 A e s e e - 180,

AWEGR R ST T RS ESH R BRI A CH R 4T
A6 TLC %502, Ay kg6 rp ¥ e 17 3 R IF R 45t
25 JL I8 0 R BE A T T, 20 B O, HL X R e T

U, ATV B 4 ) ) O i s R TR 2R AT Y T

JNE BB S22 M AT T A (AR EBE R A

T, R PR R B TCRAIERE A, AN A 515
i LTk AR e K 3R T2l A AR

MRS R, ST 0 B AR R O R e TR L T T
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