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(HE] By @M ERRL(XZG) M BT bRt F55E 82 655 (TLC) XH b R FRUR s 2 | A i
Hite ARG B AT MR o AR H AR S Ak 2P B AN [], 43R FH A R 808OH 43 (UPLC) R 2 I B F IR . BRALTR |
ik FE TR BROK A 1) 25t 5 SR HH i ROBURA 3% (HPLC ) 0 2 w5 SR B S & . 855R  TLC @ PRSIy ik
W, IR PEROR, ELASBEAE I, 4B BEAT, BIMEXT I T4, Irad sy i 20, AL S0, BRI 1B TR . ik e
T FVER BROK T 22 B0 53 St [ sl D0 7 792k, o By . AR RIS . S MR i 45 2R RSD B1/N T 3.00%, JIFE [l
97.47% ~ 101.13%. %50 W ERRERI., B RLE . LEYER . GORER, 7T T B o 50T b - HERORL ) B A5
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Study on the quality standard of Xiaozhong Zhiyang Granules

LU Yan', LI Yan? LIU Wenjing', XIE Fan', SHI Yanhong®, LI Wenyan'( 1. Department of Pharmacy, Shanghai Pudong New Area
Gongli Hospital, Shanghai, 200135, China; 2. School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai,
201203, China; 3. Shanghai Academy of International Standardization for Traditional Chinese Medicine, Shanghai, 201203, China)

[Abstract] Objective To establish a quality standard for Xiaozhong Zhiyang Granules(XZG). Methods Qualitative
identification of each composed single herbs such as Radix Sophorae Flavescentis, Granati Pericarpium, Radix Sanguisorbae, and
Cortex Ailanthi in XZG was performed using thin-layer chromatography (TLC). Owing to the different chemical properties of key
quality bio-markers in XZG, two analytical methods were developed: Gallic acid, ellagic acid, ziyuglycoside I, and canthin-6-one
were simultaneously quantified by ultra-performance liquid chromatography (UPLC), whereas matrine and oxymatrine were
analyzed by high-performance liquid chromatography (HPLC). Results The optimized TLC identification methods were accurate
and specific, and TLC spots of each composed raw materials were clear and well separated, and there was no interference with the
negative control samples. The quantitative methods demonstrated excellent precision, stability, and repeatability, with relative
standard deviations (RSD) below 3.0 % for all six analytes. Mean recoveries ranged from 97.47 % to 101.13 %. Conclusion The
method was stable, reliable, simple, proprietary and reproducible, which could be used for the quality control of the hospital
preparation of the XZG.

[Key words] Xiaozhong Zhiyang Granules; Thin-layer chromatography (TLC); Multi-components quantitative analysis;
Quality standard
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) W AT Bz S bR A A T 1 R PR A
3 AT MR B SN A S B i
T FAFAERFNE 2% R A AR R . 100 H 4T
HARFSERNT XZG 537 1 K3 T 27 % %%, R HLIE
L4 A Z ARG A VR EAS B M PR
AT 2, ST 2 e T2, 47 T
iy 1 B OOk (1 £ U SR, X XZG R PE A
WA ot TR i — i

25 Lk, AR5 T R BT 5T S K (b
)R S A L A BRI AR B R T A S
B, 7L T TLC Y00 J7 i % XZG i 2 | H
fhi ., W AR R AT R, IS (P E 2
BY RS AR . A0 A B DA B SR R B 1 S
O3 A 5 s, AL A7 T UPLC J5 B2 XZG
M B FR . SEACER . Mo B T . Bk BROK IR &
HPLC J7 {00 3 S0 A AL v 208 &% i, AR R
AN R A BN AR IS

1 S

1.1 BB

Agilent 1260 infinity 11 & %% W A1 0 3% A% |
Agilent ZORBAX NH, & i # (4.6 mm»250 mm,
5 um); ACQUITY UPLC H-Class # & &% ¥ A (4
T . Waters ACQUITY UPLC BEH C,g {8 i k
(2.1 mmx100 mm, 1.7 pm, R4 ; 85 755X
76 (DHG-9070A, 1 iffHG 7% )5 i i 7% & AL (N-1300,
EYELA); Milli-QA10 TOC 4l /K & 4t W ) 75 (2R
75); B OHL(SE-TGL-16M, FHEIEIA/R); A ShAiZy
4 (FT-30H, BIINIE = ) ; )2 (O35 500 s% R 48 F1
ATS 4 & H 8l EFY (Bt CAMAG); QUINTIX3S-
ICN + J3 43 Z — . BCEI124I-1CCN J7 4y Z — Hi,
F 43 i K F (b 5t 38 2 0 ) 8 A I BE X
(KQ600KDE, EL1I#E7) .

12 ##

XZG ki B i (16 41k, 4t 5 2 20230501 ~
20230516) . #7523 XZG Pk (20230501-1) ., Bk
Wi K2 XZG kL (20230501-2) . Bk £5 #E K2 XZG
Wikr (20230501-3) Fl Gk A XZG ik (20230501~
4) ¥y e i A AT FRAA R B A XTI 2
B (FtE 5 3940) | SHALESHL LS 10260) . BEE DK
(b2 3412) , BRAERR (HL5: 14325) . B TR (it
+7:5946) | Hiuf T Ik 6750) . BRBROKER (L5
3035) 2l =98%, W4 I i iRr PR X HE 2444 3%
Z (L5 5678) . Hiffi (L2 4067) . A H (L5
3742) Ak B (L5 4208) 0 A i RESHE; R A

T ik e ) M (AR 2, 200 mmx 100 mm, GF254,
0.23 mm, 5 ~ 20 um, #t*5: 20191126, 4 & 4 FH B
BB s o B B H R (452 0563) . 54 H be (k5
0517) . HEL(IL S 4206) Y0 [ FE 254 74]; HPLC 2%
UKL 3421, FEBR Q) | BARR (AL 3021, CNW);
HPLC 2 H (LS 4219) . ZHE (LS 3014) 0
HALEIREL,

2 HEEER

2.1 HEEEER
2,01 AT AT () TLC %51

I XZG idE e (15 20230501 ~20230503),
R SLAmAs, BRI 0.5 g, K% hnA 20 ml 4lisK,
A PR 30 min(T3E 1400 W, 4% 40 KHz),
WCE S ERE, AaiKA R R ERRES, B
O B, AR S R - ) v o A sl A AR
BV EEAE S L SR AT I A T AL S A A
R BAMEAE A . FRIBOG BRI B TR L AR
M R 1A o, i S S ) B B2 R 0.830 0,
0.598 0. 0.608 0 mg/ml X M Sh i . M2
T GE U] 0502) 1255, 437 IR I A4 e o i T 45
10 pl, X HRGIA TR (TR 5 pl, BEAETR 4 pl, M
e T4 pu) FEE SR 11 ul, B TR —fE
B G RN B, WK -2 W 2R - EE-H R
(8 :5:2: 2)JBJF, BURIE T, BEIMT 254 nm T
HEATRAL (] 1A) o BRI 7R 5 LR X
I AV B R[] f B T IO A R AR, mE LA
10% BilR AR, T 105°C FANEBE S B 03
W, HOEF BT (E 1B), B 7E it 2
XAV B S AR TR BT A o 45 BRAEAE St e A AL
BERWLTHOLE 1),
2.1.2 #EEI ST ) TLC 425

B XZG #r K (5 20230501) 2 0.5 g, K%
IRA =SB BE 20 ml, I AWKRZ T pH 2 8 ~ 9, K
WK AE JG AT R (TR 1400 W, B3R 40 KHz)
30 min, JE & EH B E, A& H BEANE K B
A7, B0 JE I 10 ml VSR, FRUKKR ek =
+, BRI B R SR RS A 10 ml B, A, o
U8, AL . IR A3 ) A R S RN IR
FIMEAE S o 3 R SR PR AT GF REL L  Sk
X R L SRRSO HE il A SR R BT R o
Jon B 3 0 ) RS A B SR 0.547 0, 0.342 0., 0.359 0,
0.396 0 mg/ml (X IR LA

WA 2 (31 AL 0502) 6, 45 591 W2 B e
B BRI 20 pl R BRI HE T 0.8
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IRRE2ANIBI A Sl 6 T =S 8O

E1 XZG HA#EE. i TLC B

AT B, HG 1. BT RLA AR M B 2. SleHbAi B 3. B i R B 4. BB PR IR 5. BRAEERXT HE A 6. it iR A T RR
7 ~ 9. R AL S 20230501, 20230502, 20230503

B TR AS 20 pl AT IRl — 45 hEIE G 2R 1,
M2 11 R JBIF RGERTF, BUR BT, B RAMT
366 nm AL HE IR AR Bk R K TR X A B
AH R BB Ao R Bz PR A it R O o7 AR DL
THILIE 2), HRHEZE 5L GE N 0502) 145, 4
U 2 B A S VR 25 l, 75 S BN R
VTR L AR AT SO0t R S VAR R T R R T
2% 7 wl, B TRAS 25 l, T A R R R AR
b, B2R-CR CTR-T e (1 2 2 2 3 2 0.3) RTT,
B B, SR 5w DAL S B, 78 HOE R E T
R, B AE o7 200 B S W B
P, W A RIB R BES o B S TR S 7R
AERE O B AT HE(HLIE 3) .

El2 XZG $#EER TLC
1. b Bz [ 2. kBRI 3 ~ 5. R SA IR

22 ERB. BAELRBATMNE
22,1 HERS AR

B XZG ¥y K (35 20230501)2 0.5 g, K%
FRAE, A 20 ml 5 e, In A& 895 pH &
8 ~ 9, KEEEFRE JT 75 (D)% 1 400 W, i 40 KHz)
30 min, E & AR E, & BEANE K, $E
A1, B JEEL 10 ml IS, TRURFEM e S
T, 10 ml FHEE A, DR, BREL UM 1S .

IRl S a6 T

E3 XZG FEHSH TLC B
1 BB 2. 9 5 0; 3. AL S ; 4. MUE;
5 ~ 7. Rk
22.2 PP S A R A

B2 XZG kKR (20230501-1)29 0.5 g,
KRR, IR “2.2.17 100 i &5 (M A s e, BV il
SIS
223 X HA SN A

H % PR 8 7 S 08, F L S 0k I
O A AR TR A R TR W (Y S
0.180 0 mg/ml; %Ak Z:0#: 0.200 5 mg/ml)

224 fEiE&

Agilent HPLC (%% {%; Agilent ZORBAX NH,
{35 (4.6 mm=250 mm, 5 um); F -2 5 -3%
R /KW (10 = 80 = 10)5F FEVEME 15 min; FEIRIEE
S 30°C; P KB R 220 nm; ik : 1 ml/min; FEFEAR
BL10 o kR UL 4,

22.5 brEfhZen il

BL“2.2.37 300 YR A0 RS R, AR O B AR
ANl BE TR AV TR, I “2.2.47 J7 v 52, LA g
sl VAR B SR R A B (X0, W TR AR R A A b (Y) iE 4T 2k
PERNE, TR, 0o Bon H R AP gtk . 4553
W3 1.
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1

/.

0O 2 4 6 8 10 12 14 16 18 20
] ( #/min )

L 2

. . A N A N N s

0O 2 4 6 8 10 12 14 16 18 20
A ( #/min )

0 2 4 6 8 10 12 14 16 18 20
S [E] ( ¢/min )

4 RAMBM. XZG HRMRES XZG FAMERiF e
e
ATRARIR S B, XZG REdh; C. B2 XZG BAPERE S,
1. W5 0H; 2. FALE S

22.6 KEERE

BOR AT BRI (7508 45.00 pg/ml, 1k
WS 50.13 pg/ml), $% “2.2.47 J7 BEERE, 10 516
WAL, [F) 1d NEEZEIERE 6 K, TR &8 Fr s H
NG 5 %, 17 258 RSD N 0.83%, AL 17 208 N
0.63%, YI/NT 2%; 4% 3 d HHRE, THE &8R4y
H ARG 25 B, 35208 RSD M 2.27%, E AL 52080
2.35%, BI/NTF 3% #SFEFRsr H N H [RIAG 2 B

RAF. 45003 1,
227 RUEMHE

B XZG ¥ AR (5. 20230501), 4 “2.2.17 Ik
T e R SR, #292.2.47 43T 0, 2,
4.6, 8,10, 12, 24 h HEFEME, 53900315545 W o316
I FR) RSD, #7258 RSD Jy 0.70%, B AL 17 SN
0.78%, ¥I/NTF 3%, £ XZG i 24 h WEaE .
SR 1,
228 HEEMERE

B R] —HERE FoB K 6 £ (L5 20230501), #%
“2.2.17 J5 R TT il £t A TR, $E 1 2.2.47 (A
SRMFTUT HERENE, THEE AR, S, Ak
S0 5 4 o 1.278. 5.367 mg/g, RSD 43 51 K
0.27%. 0.26%. ZEMEEERLF . 2RI 1.
2.2.9  IFE RIS

B ] —HEAE SR R 9 4y (L2 20230501), K
BWRE, B Y 025 g B HAEMEIE T,
XZG W4 AR ) 50%. 100%., 150% A4S % 8
AR, 2 ¢ 2.2.17 R Wil RE A 4 2.2.47 0
BAE, THE ISR, 25 SRR, w5 S0 CPI ke
WK 97.47%, RSD: 1.04%) . F AL 17 08 (14
JAE FI 3, 101.13%, RSD: 0.93% ) 5 i A% [ i %
SR EEOR . AR R 2.
23 ARTEB., BRALR. MWmed 1. KERF
SEME
2.3.1  HERSE W I A

B XZG #r K (A5 20230501) 2 0.5 g, K%

F1 SEGEINEEASEE. HXRY KMEEE. BEE. EEHRREEERER

K% (RSD%)
% mYEpy r LeEE R (ug/ml) EHEERSD%) e (RSDY%)
HEZE  H NS
e Y=7 955.4X+5.598 3 09991  5.630~180.0 0.83 227 0.27 0.70
A S0 Y=6 761.4X—0.112 7 0.9988  6.270 ~200.5 0.63 2.35 0.26 0.78
WETFMR  Y=4352367.41X+32527.4 09991 51.875~1660.000 0.36 0.31 0.78 0.75
ACTR Y=21 002X+10 708.4 0.9997 37.375~1196.000 0.81 0.89 1.00 1.75
BTN E Y=659 973X+1 351 0.9999 37.894~1212.600 0.41 1.09 1.02 1.98
PR Y=7238386.89X+3210  0.9994  0.531 ~17.000 0.70 0.88 1.98 2.70
2 6 NMEIRER SRR LR
o 76 & (mg) JinAz (mg) M (mg) JIEE ISR (%) SEEIRE IR (%) RSD(%)
TS 03195 0.159 8 0.4750 97.32 97.47 1.04

0.156 3 0.4713 97.09

0.160 7 0.475 8 97.25

03158 0.630 0 98.31

03205 0.6320 97.50

03203 0.6318 97.49

0.476 8 0.784 0 97.43

0.478 1 0.785 3 97.43

0.477 8 0.7850 97.43
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(8% 2)
% &4 &(mg) A (mg) 155 (mg) JnEE RIS (%) SERINRE EIBCR (%) RSD(%)

AT S 1.342 0.670 8 2.021 101.26 101.13 0.93
0.6710 2.022 101.42
0.674 2.020 100.64
1.339 2.696 101.12
1.331 2.688 101.15
1.343 2.700 101.13
2.014 3.378 101.14
2.012 3.377 101.14
2.013 3.377 101.14

WET® 2.358 1.179 3.537 100.07 100.07 0.69
1.180 3.538 100.07
1.194 3.553 100.07
2358 4716 100.04
2358 4.721 100.24
2.360 4718 100.03
3.536 5.894 100.02
3.536 5.895 100.04
3.535 5.893 100.02

BEAEIR 2.808 1.404 4.187 98.20 98.43 0.47
1.404 4.186 98.16
1.403 4.184 98.06
2.808 5.575 98.51
2.808 5.575 98.51
2.817 5.581 98.42
4211 6.957 98.52
4205 6.949 98.46
4215 6.981 99.00

Hhuff BT 1.753 0.876 6 2.631 100.14 100.15 1.60
0.877 6 2.632 100.14
0.8747 2.629 100.15
1.752 3.517 100.64
1.751 3.503 99.93
1.751 3.508 100.22
2.625 4380 100.05
2.630 4.384 100.05
2.630 4385 100.05

R K i 0.029 80 0.016 20 0.045 82 98.77 98.38 1.59
0.013 90 0.043 50 99.10
0.017 10 0.046 55 98.82
0.027 50 0.056 04 95.45
0.029 70 0.059 03 98.57
0.026 20 0.055 32 97.42
0.044 60 0.074 04 99.22
0.048 00 0.077 51 99.43
0.047 10 0.076 36 98.67

FRAE, I 20 ml 27K, FRE 5 HE 7 (D158 1400 W,
PR 40 KHz)30 min, BUCE S EHBFRE, HaiKes e

KHEJGHES], B0 FIER.
2.3.2  FAMEBEAS RO 5

B b R T B AR 3 U VA BB A R Y
XZG B AR (H 5. 20230501-2)24 0.5 g, #5 B FRE,
HR“2.3. 17 T50 T il 28 b A 1 ) 1 A ot R

SR AT AR B 8 P A R R R A R B Y
XZG By A (51 20230501-3)24 0.5 g, K5 B FRE,
R “2.3.17 350 Tl A8 Pt A 1 ) 1 P ot VR

ok b A ) 97 A AL 5t VA T Bk B A Y XZG

WA HIES:20230501-4) 2 0.5 g, FHFRE, IR“2.3.17
T 1] 5 B A A4 B AR A T
233 XtHR IS

A3 9 OGS R AR BROK B . B B TR L R A
Mg ot e 1O o, KAk, I H Bl i & 0t
T VT ik R K . 0.017 00 mg/ml; 3% £ T 1R .
1.660 mg/ml; ¥ fE R : 1.196 mg/ml; Hiffy 21 1.
1.213 mg/ml)
234 s

Waters UPLC {fji%{%; Waters ACQUITY UPLC
BEH Cig {41 (2.1 mm=100 mm, 1.7 um); 2§
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(A)-0.05% W /K W (B) BB B2 VR, B 0 ~ 5 min,
3% A; 5~ 6 min, 3% ~ 15% A; 6 ~ 11 min,15% A;
11 ~11.1 min, 15% ~ 26% A; 11.1 ~ 15 min, 26% A;
15~ 15.1 min, 26% ~ 30% A; 15.1 ~ 21 min, 30% ~

36% A; 21 ~ 25 min, 36% ~ 40% A; F: iR 1% & A
30°C; P K%K 254 nm., 203 nm; i : 0.4 ml /min;
PEREARRL 2 ul, iR LA 5.

A 2

il

0 2 4 6 8 10 12 14 16 18 20 22 24
1A ( #/min )

0 2 4 6 8 10 12 14 16 18 20 22 24
Asfa] (#/min )

L

0 2 4 6 8 1012 14 16 18202224
FsFTE] ( #/min )

0 2 4 6 8 10 12 14 16 18 20 22 24
IFE] ((¢/min )

[

0 2 4 6 8 1012 14 16 18 20 22 24
fsf] (¢/min )

0 2 4 6 8 1012 14 16 18 20 22 24
AFE] (¢/min )

0 2 4 6 8 10 12 14 16 18 20 22 24
IFE] (¢/min )

Els5 EBFER. HHER. HaEE [\ SRKIEFHERILEE
ARA XIS -254 nm; B. BUSHE 2 XZG Fiki-254 nm; C. XZG i
Hi-254 nm; D. BAHE . XZG Biki-254 nm; E. JRA % IRH-203 nm;
F. XZG Biki-203 nm; G. HHiff XZG Fiki-203 nm;
1B TR 2. 8FAER; 3. FRBROKHE; 4. Mk 2 1
23.5 bRt
B“2.3.37 00 [ARBROKER . B TR . BEALRR
A A T X R ST AT, HRURHR B A [R] v
BEXT IR SR BRI, 77 4 2.3.47 7 &, DL R
W FE R AR AR (X)), W TN R R AL A (Y) A7 etk

WA, 4 AR R b RAF R4tk 45
WL 1.
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e HIN . HIERE S RAF. 450K 1,
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DB & X S W, 1% 1 2.3.47 5 T
0.2.4.6.8, 10, 12, 24 h ilZ, &F8FR AL 15
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®3 HMUEFERASENE (1=3)

& (mg/g)
it
BEFR FEAETR ot At 1 BRI B, AE S
20230501 9.430 11.23 7.013 0.119 1 1.278 5.367
20230502 9.534 11.40 7.066 0.0713 1.539 5.263
20230503 9.637 11.42 6.906 0.1932 1.720 5.812
20230504 8.526 9.545 5.850 0.098 2 1.796 5.528
20230505 9.247 10.59 6.091 0.040 3 1.138 4.709
20230506 8.459 9.619 5911 0.1733 1.739 7.280
20230507 8.504 9.475 6.233 0.080 4 1.425 6.947
20230508 8.860 9.934 6.168 0.089 1 1.019 4.588
20230509 8.296 9.738 6.661 0.062 33 1.461 5.741
20230510 8.123 9.246 6.001 0.107 2 1.215 6.087
20230511 8.163 9.566 6.270 0.077 13 0.970 3 5.068
20230512 9.160 10.49 6.414 0.046 23 09131 3.531
20230513 8.756 10.18 6.415 0.1021 1.308 6.315
20230514 9.260 10.64 7.273 0.108 3 1.132 5.443
20230515 9.619 11.84 7.024 0.069 2 0.994 5.891
20230516 9.702 11.45 6.585 0.1302 1.014 5.003
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