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(i E] A TREMZEREFRLNTETE, RHABEARNEELEN FH AR HAR,
BELNERE LA, RA G RBAEE SR, URHE S H (R,S) - &K EM IR 38 4r i w2 3
fTEMEEMNE, BIWBEET & RAFEN 2BEHF, TREEER; #RAEEETESRE X E
AR R B (R,S) - R ARG 6 AR B A AL E AR BRI - B g 4
X P R B4 1.08 ~32.42 wg - mL ™' (r=1.0000) .1.01 ~30.33 g - mL™' (r =1.0000) .0.39 ~
9.43 pg - mL™' (r=0.9999)F7 1.05 ~31.56 wg - mL ™" (r=1.0000) WKk BN 56 TAREHE
FHEMEXR, R¥E . 5HF (R,S) - EKEMBRFNFHmFEERE(n=9)2% % 98.6% .
100.5% 98.5% #199.8% , % 20 #AF & EAELZ 600, B UWE | g REFAAKHF S HFMRTH
BREFHFDT0.46 mg,(R,S) - HRELED T 0.075 mg,

[X$ER] WEFE; HE6EEL; BRRMEEE L, REME

Improvement of the Quality Standard for Banqing Granules

XIONG Yue, LIU Jian —hui, SHI Hui — hui, WANG Yun — hua, SUN Yao

(Jiangsu Testing Institute of Veterinary Drug and Feed, Nanjing 210036, China )

Abstract; To improve quality standard for Banqing Granules. Improve the TLC identification of arginine. Proline,
leucine, and indirubin as index components were qualitative identified by TLC. Uridine, guanosine, (R,S) -
goitrin and adenosine as index components were simultaneously determined by HPLC. TLC spots were clear and
separated nicely. Retention time and peak spectral similarity were helped to identify the four kinds of target
analytes. The linear ranges of uridine, guanosine, (R,S) — goitrin and adenosine were 1.08 ~32.42 pg + mL ™'
(r=1.0000),1.01 ~30.33 pg + mL™' (r=1.0000),0.39 ~9.43 pg - mL~' (r=0.9999) ,1.05 ~31. 56
pg + mL™'(r=1.0000), respectively. The average recoveries (n =9) of the four compounds were 98. 6% ,
100.5% ,98.5% and 99.8% , respectively. From comprehensive data analysis, the suggestion was that the total
contents of uridine, guanosine and adenosine were no less than 0. 46 mg, (R,S) - goitrin content 0. 075 mg in
Banging Granules(1 g).
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i AR i 2 T 2 ) 2015 AR R
F, AR AR K M IR th 25 R R AR S, S
FERE RS IR A wRLIm s o O TR AR R A5
Yy m 3 Ao A AR T AR T il R R O T
GUMLTHSE, 255 1], 2 i B Bl 2 2, i
RETZHTE SRS g i | e & B
SERAMEBR MBI IA S . B AT 0B TR AR
HERHXTIRT I, A 3 I 0 568 1) KON B2 R 1 9 2 %
), T AN R, TCAS B 1 o3 14 5 R S ) S B
D | LS 2002 1) 2 0 5 A SE PR 9 vh A7 7
—E ML R AR AR 7 Uk T £ A 45 164 T 4 T
WA, BT Y AR T ORI i 2 25 AR 5% W 4
B iR AR TR Z AL, A S SCER
I R (e 2 L) 2015 A IR S AR AR
FRK T 256 B bR A ik DO &
R SRR AR i B 408 8 Ry, i Sr
JEEGELE T R (51T (R, S) - HHREFEM
PR R FEARIE G, EENT RO AR 35 5 1k MOE =
W5 J7 3 , 56 38 AT ORI 5 i s o, IR FH T 2
SE T IR X T B Y 17 JEUREE S SEAT T RN P
5, R 2 L) 2020 4F T o bR T 0K R
PRfERR TR A T IR
1 UFEEHH
1.1 L& P HZ S (Linomat 5 8 %I Ca-
mag 7 ) ) 3 W2 ERESUD AR R 48 (TLC Visualizer
B Ei+ Camag A F]) 5 = 0B AH (354X ( ACQUITY
Arc B, SE[E Waters 24 Al , it PDA il £5 F1 Empow-
er 3 TAESY) ; LT K- (XA105DU &, Hii+ Metiler
Toledo 23 H) ) 5 45 88 75 5 TH Uk 4% (KQ — 500DV #4
E i A A A R A A o
1.2 #op WIEE(E35E9L, P2 Merck 23H]) 7K R
B ALK 5 HAh ] 385 434 46 (R A2 iR A PR
N REE G EAR (BB TABRA )
K& R X IR Sy (5 140685 - 201707, & &
99.9% ) SEA RN IR (L5 140687 - 201905, 7%
#99.9%) AR (#t5 140677 - 201808, 7% =
99.9% ) &t LIRS (Hit5 110717 - 201805, &
17 99.6% ) R X HE AL (HE4 110887 - 201803,

17 99.5% ) RS (HE5 111977 - 201501,
#93.6%) . (R,S) — HAREX HE (L5 111753
-201706, ¥ & 100. 0% ) . & F %t M8 & (L 5
110879 - 201703, & 99. 7% ) ¥ [ P & & 5 24
Ak R B 9 BiE s bR A A 3 AR T Uk (S
20200223 20200304 , 20200325 ) 4, 53 Wi £ T B A
fn 17 SR CRIEHU S EEEWE6) .
2 HERER
2.1 %5
2.1.1 RABRGEEEZLEA  BURSHBFANE 8
K1 g, MEEE10 mL, 75 AL BE 30 min, JE, IEW
AR R 229 2 mL, VE RS, 03 BOE A
i Xk R MR 2R X R R % RS e, 2
@?fﬁﬂﬁil mL 25 1 mg BT, VE RIS X IR
VAR, R )ZE Rk (P R 25 80) 2015 4R Rl
A BE s 0502) X g, W BB AR TR A 6k BR R U
2 wL BELSER S pL, 55 TR —aE K G )2
Bz I, DUE T EE - vKESTR - 7K (19:7:5) R REFFHI,
JEFE B B W5 LA = R, 7E 105 °C ik
FHE I, A EE A S R
AL AL T A ] 06 A B A, S5 R DL IR 1

"
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[ T
e e
[ TR
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S. SE AR IR WA (N LZET) S1. R BT
S2. MR ARBIME RS HE 1 ~ 5. B35 JUkL
S. arginine , proline and leucine reference substances( from top to down)
S1. Isatidis Folium negative sample
S2. Isatidis Radix negative samplel ~5. samples
1 HEBNFEERNERBIER
Fig1 TLC chromatogram of amino acids in

Banging Granules
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2.1.2 RELLEEELLER BURSBF R
A 10 g, EH % 50 mL, #75 AP 30 min, JEIT,
TR =2 1 mL VR R, Sy ME R
ZIXf RS B I BRI A 1 mL % 1 mg (1Y
VR, VE X BE SRR, BRI R ik (P A 2
HLY2015 R B B 5% 0502 ) 8056, W L Xt AR
AR S L BER R 10 L, A0 TR — A
G MEWR L, Uk - W b - N
(5:4:2) M JRIFH, JRIF, By it ik gk
Hh A 55 0T R G R N 1 7 L SR D 2 1
PR, SEARILA 2,

S. BEERLL SI. AR B MERT R
S2. KAFHBIMEXT IR 1 ~ 5. A7 ik

S. indirubin reference substance
S1. Isatidis Radix negative sample
S2. Isatidis Folium negative samplel ~5. samples
B2 WERNPREINEREILE
Fig 2 TLC chromatograms of indirubin in

Banging Granules

2.1.3 BRI .BF (R,S) - HRAEAFIF 6 &K
ARG LA BLC2.2. 37 TR A TR
P R SR, 2. 2. 27 TR A IR,
YERIRA R RE W, $542. 2. 17T (a3 25
TR, SR A MRS RIS (PDA ) AT 2 K H
i, TSR A X R VR AV R EE 210 ~
400 nm PG B, S BT 245 nm P51 Ak 1 €635
Bl 2550 ZEHE M s, BRI 4 Fhot IR

T R B ] — 5P L 0 LS 0 1 RSO 3 1

SRR X B — 3, DLIET 3

2.2 4 FIGARHE RS89 N E

2.2.1 &#LMHE Z%E R MKRXE  SHISEIDO
Capcell Pak C18 MG &%+ (250 mm x 4.6 mm,
5 pm) s FIEE(A) - 7K (B) Rl shAd, B EEVERL (0 ~
15 min,3% ~5% A;15 ~20 min,5% ~ 10% A;
20 ~23,10% ~13% A;23 ~38 min,13% A);JiiE N
0.8 min - mL ™" #EHE N 30 °C ;K% K K 245 nm;
PN 10 pL; BUSHREGE (R, S) - A
REAMIE T 5000 , fHE3E  EE HOR T S 9 (R, S) -
HAR T 5 A 20 53 Y R Ak B B2k oy s, DL
K4,

2.2.2 sBRErRAHE BURTT .S (R,S)
— PRI X T KRR E , I 5% P e
VWS 1 mL SR VST (R, S) - HAREM
B350 10 pg 10 pg.3 pg F1 10 pg FITR A X
MR, B

2.2.3 BRSERAHE  BUK SIS, A, HR
252 o KEBWE, ® 100 mL S, N 5% P
W70 mL, 8 7 A B (T % 500 W, B 40 kHz)
20 min, %, H 5% W BRI B 2 205 $550 , U8
it ISR, RIS .

2.2.4 ZMXAFE SHIBURE SH (R,S)
— SR AR X B i i RS AR, T 5% W
VS VR R B ) B 7 PR A 108.06 pg + mL™
5H N 101,09 pg - mL™' (R, S) - HIKFEN
31.44 pg - mL ™ AR 4 105. 18 pg - mL ™' 1Y
B BT A TR o 7R IO I T YA
5% WY W W53 0l R R oSG R H 32, 42
21.61.10.81.5.40.2.16.1.08 ug - mL™", & 54F
30.33.20.22.10.11.,5.05.2.02.1.01 pg - mL™",
& (R,S) - H5HFH 9.43 .6.29 .3.14 .1.57 .0.79,
0.39 wg - mL™" R 31.56 .21.04 .10.52 5. 26,
2.10.1.05 pg - mL™' [ RFNEW L0 ik 551
PEAFI 5 , S0 sy W T AL, LA Ko R ot 1 R R A Al
(x), AU T AR A R AR A (y ), 2 il A oA it
&k,

2.2.5 A gk RS F e
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Fig3 HPLC chromatograms and spectrogram of reference substances(A) and Banqing Granules(B)

AT BRI VR, FH 5% PP TBSEVS R AR U s e o o e
F o B RPN, AR R S8 (R, S) -4
KRR BRI FR (S/N =3) Fig &R (S/N =
10) AR FoR, ILER 1,

2.2.6 %f‘émﬁ;z& e %55 W HUTR B 0T Bt A
10 L, SR 6 UK, I A5 45 W5 AH XT £ B IS i) 1
RSD(n:6) <0.1% ,JR1F 517 (R,S) - HHKHF
FIR 4% W 180 FLK RSD (no = 6) 20 %18 0. 4% |
0.3% .0.4% f10.4% , 5 K% B R AT,

2.2.7 EHEMHXE PR S (HES 20200223 ) #2
“2.2. 3 M W A IR B AT R A
6 1y, ¥& b (o iS 2 EHEREN 2 | A4 1 gﬁ%ﬁtun
HRTE S (R, S) — SR FIR AT B 12 &
4351k 583 599 150,449 pg, RSD (n :6)5};;!]%7
0.4% 0.6% .1.0% F10. 5% , W% Jy vk 8 & 1%
K47,
2.2.8 AR E PR (S
20200223 ) %, 4 5I7E 0 2 4 .8 .12 .24 48 72 h f#
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Fig 4 HPLC chromatograms of reference substance( A ), Banqing Granules(B) ,

Isatidis Folium negative sample( C) and Isatidis Radix negative sample (D)

AR EGE AR SO S B SR R S
(R,S) — 5 M0 1 €8 335 e O B A [i] K% e 1o
A IR BE ] RSD(n =8) <0.1% ,WTRI AR RSD
(n=8)2r%40.9% 1.0% .1.6% F10.6% , # M
HBER SR RAE 72 h WREETE R I,

2.2.9 ElMCARGKIEE  HEN T Ok (HE
520200223 ) 42 1.0 g, KEHFRAE , B 100 mlL
R FeA R 2 LS B Y 50% (100% \150%

SAIKEAT B BE A PR AT 54.03 pg - mL™' 5
150.54 pg - mL™" (R,S) - 51KEF15.72 pg - mL™
FIRTT 52.59 pg - mL~' ATR G X BRI 5110,
15 mL, $#%2.2.3" 30 FEAEFEHEREI & | THE A
MR, MR TR VB (R,S) - HIKE
FE 1 7 249 1015 #8530 R 98. 6% |, 100. 5%
98.5% H11 99. 8% , RSD (n =9) 3% M 1. 0% .
1.3% 1.1% f11.4% , W2 ~FS5,
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Tab 1 Linearity data and quantitation ranges obtained for four compounds

E4S [l )= 75 AR EL LRVEVERE/ (g - mL") KPR/ ng E 1 f/ng
PR y = 16804x —2098.7 1..0000 1.08 ~32.42 1.8 5.4
By y =28761x —1723.9 1.0000 1.01 ~30.33 1.1 3.4
(R,S) - HIKE y =81235x - 4695. 5 0.9999 0.39 ~9.43 0.9 2.6
523 y =23456x - 674.03 1. 0000 1.05 ~31.56 1.5 4.5

R2 AREBURL R R AN [ g 2

Tab 2 Results of recovery tests for uridine in Banqing Granules

ke g AT IR A /ng IIARIRTFRYE /ng  TWAYEL pg WY/ % IR % RSD/%
0.9990 582.77 270.15 853.27 100. 13

1.0243 597.53 270.15 864.42 98.79

1.0423 608. 03 270.15 876.74 99.47

1.0086 588.37 540.30 1118.01 98.03

1.0179 593.79 540.30 1121.05 97.59 98.6 1.0
1.0390 606. 10 540.30 1138.99 98.63

0.9984 582.42 810.45 1370. 66 97.26

1.0194 594.67 810.45 1398.41 99.17

1.0053 586.44 810.45 1381.93 98.15

R3RE B S N E YR

Tab 3 Results of recovery tests for guanosine in Banqing Granules

bR/ g PSSR E/ pe MANSHNE/ng MR/ e ISR/ % B/ % RSD/ %
0.9990 598.54 252.70 854.78 101.40

1.0243 613.70 252.70 868.25 100.73

1.0423 624.48 252.70 883.48 102.49

1.0086 604.29 505. 40 1109. 10 99.88

1.0179 609. 86 505. 40 1110.18 98.99 100.5 1.3
1.0390 622.50 505. 40 1120. 43 98.52

0.9984 598.18 758.10 1364. 12 101.03

1.0194 610.76 758.10 1379.91 101.46

1.0053 602.31 758.10 1361. 80 100. 18

F4 WEBAA(R,S) - EREMELDKZE

Tab 4 Results of recovery tests for (R,S) — goitrin in Banqing Granules

¥ o e o

HRE R fg’;{g;g /? _gggggj% Wik we  FR O THEKE%  RSD/%
0.9990 150.08 78.60 227.46 98.45

1.0243 153.88 78. 60 229.81 96.61

1.0423 156.58 78.60 233.55 97.93

1.0086 151.52 157.20 309.12 100.26

1.0179 152.92 157.20 308. 84 99.19 98.5 1.1
1.0390 156.09 157.20 311.86 99.09

0.9984 149.99 235.80 380.65 97.82

1.0194 153. 14 235.80 385.58 98.57

1.0053 151.02 235.80 382.71 98.26
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Tab 5 Results of recovery tests for adenosine in Banqing Granules

A/ g B PET E R/ pg AR /g DAY R pg I/ % S RN % RSD/%
0.9990 448.88 262.95 717.92 102. 32

1.0243 460.25 262.95 724.57 100.52

1.0423 468.34 262.95 733.35 100.78

1.0086 453.20 525.90 980. 32 100.23

1.0179 457.38 525.90 976.54 98.72 99.8 1.4
1.0390 466. 86 525.90 992.15 99.88

0.9984 448.61 788.85 1222.10 98.05

1.0194 458.05 788.85 1238.08 98.88

1.0053 451.71 788.85 1229. 14 98.55

2.2.10 A=awE U 5 A0 M ok 4n A 24 10 pL, AW T, M2, $e FM R i LA T
2 o KHEHRE 2. 2. 37 W FEAE, B R s BUTEOHS S IR S (R, S) - HIKE MR
W ARRE R BOR A X B ARSI mEm e R LE 6,

Fxo6 WMEFH4FHRIPEENELER (n=3)
Tab 6 Test results of samples(rn =3)
FWAER/ (pg - g™")

G 7S He Eile=2

PRAF LA (R,S) - k& Jtr
1 ENI A il 20200223 583.4 599. 1 150.2 449.3
2 END A il 20200304 609.2 673.2 174.3 520.5
3 A% fiip £ 1 20200325 545.1 511.0 127.0 476.8
4 A LI 200105 613.2 336. 1 538.2 386.9
5 A T 200220 611.4 331.4 497.9 378.6
6 B IR 201812005 402.3 508. 1 152.5 243.4
7 o IR 20200402 555.6 89.3 115.7 60.7
8 D tEl4 C1M200304 137.9 112.0 43.2 70.6
9 E baniiii 2020041001 171.0 24.2 36.4 23.9
10 F T 20200403 99.1 45.0 21.4 24.2
11 E paniii 2019071101 60.0 21.6 13.5 33.2
12 G AR 20041601 244.4 165.3 6.8 82.1
13 H L5 20190509 56.1 43.7 5.8 30.5
14 I ITES 20200104 55.4 45.0 5.3 28.8
15 J AR 2019061503 99.1 88.4 — 49.2
16 K L5 201905091 42.2 31.1 — 26.9
17 L E) 19091802 35.0 30.7 — 15.3
18 M TR 20190926 37.2 15.5 — 13.7
19 N I 200103 10.7 17.0 — 8.0
20 0 iy 19072901 70.1 — — —

— o A I B B AR T A R
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3.1 R EE  JrTPAERE T ER
FAHE Isatis indigotica Fort. T IEAR , FE &AW
B AT R KA E W (R E
B2 2015 A IS bR AR BT b v S A
BRI TR OISR, LA(R,S) - HKE R
JIL A3 A T L2 € T A ) AR v ROV £ 3 e
A S e R AR A DR S, R I S AR AR
[t — L, AR A TR i 5 AR T A A
ORFEAR L RUR Rk 2 43 76 W5 25 P i
ZEWERER . KREM AT BT brifE LARE 5 5E E40R
FEAR ST HEA T 2 A 20, IR e ROROH i
PXHE R LT B . AW S G AR PR
FRIII PR EIRL , 37 LABE 5 21 AR 3 B M| 2 il 43
BRI LI (R,S) - EIKE N
A= IR S AR SRR A A A 2 ni 4y
V18 1 TR €035 5 P | D i, R LRk
BRI P EELT | FH K RS SR U BE S AR 47
o FE = S 2 R NI 1 ok R 1L R
AR R BRI A3 R il A Y BT

3.2 RABREELHMuI  HRIITARER %
2 AT SR R S N, 2 2 B
TR A 2R AT U LA 2T 0T Lt 190 X8 A i J 1Y)
PG, e A R E . MR SRS R
B TR (4 AR B 2 v TR BB 2 1, J5
IR T AR P K i A SR , i SR it — 0
At v ) ZUHE R B 15T A AR SRRV ( Mail-
lard Reaction) , JE K73 79 B 36 JRkG , 20 2
M b B I o ASHIE ST R REME AE £ Tt v i fip
TRAR R, R B BBOR, T A SR R AR
IFAZE T AT B VA A i A, 0D T L
VR R 04 B it SO OB I 7 A ORI T R
i I )

3.3 HPLC (MR EEEL B AN E 5%
SCHkE S Z P shAH , e PR FF BERKBE BE VR IBE , 45
W B E L, LA T Shim — pack VP - ODS
Capcell Pak C18 MG #  Waters Atlantis T3 #:4§, ¥¢
AR (R, S) - HARE R S AR 2]

IRFNFELL 3B ek 245 nm VE R INE K IF 4% 1%
TN 20 3 0 X5 A A G A e A, AR IR 9 0 5 e % )
4 Bl 20 43 T feft RS [R) 9 2 B 1k A e o 2%
HEFT TLC %51, {02 JE 3] HPLC @ & i, —4F
HERERT [F] I 4G 4 Fof oy {6 ] PDA A6l 25 R 4
TG KPR B8 I 1] RO DE E BEAR R e 6 A,
DRATXT 4 Pl A3 AT 28 1 4 501, A B T2 08 12 i
Qb PR R 52 A PR 3R B2 /N
3.4 IFMHATRE RN KRV B A SIS
TR 17 SERE S 4% BT R AERE I, 3575 A 41
FE o FHAEE ST (W 73k BEAT RN, 20 HEAE & AUF
14 LBEAEHAT (R, S) — B E BIE, Har 6 L1y
AIAF AL TRAIFR , Z N EITE 0 ~538.2 pg - g7';
PRI &A BIERETE 10.7 ~613.2ug - ¢~ S &
HRIEEE0~673.2 ng - ¢ ' RS A R
FE0~520.5 pg - g ', GEPREUIAFA 0L, [
— A AN R R Z (8], 4 Al 7 25 AR
Ko AHTIR A, B SE S AN [ 77 1l 24 M A B 1) 25 5
PSR Zb A R A3 1 R R A
Frd, BT SRS A Y 18 AR AR H R
TR (R,S) - &K 3 Ml #4700, (R,
S) — MK 0. 034 ~0.347% , J 15K 0. 001 ~
0.079% , k454 0.010 ~0.051% ; HKJ&: 75 4% B A4b
Ty R BRI B HOC R N & i IRJE AN R A A
A FH A B T 2B R v Y 2 5 IR R B S
AR RBAR T . S E A2 T2 R
SEARE ST BT T I R T R A R R B 20
HERE A B I 250 (% 6) W FYE T % 20% 1T
B EBEA B 1 g SR SRR S
NG T 0.46 mg; & (R,S) - HIRBEAEFLT
0.075 mg,

rhE a2 2R 2R TR
PBEERYT Re T RIE T EEEN, BA S = A it 25
P | I FE 5 S B FH BT 24 4 T i A AT sl T A7 i
PHABERTEZ — HERS RN ES S HE
FEUGARIT R IE S o AT BORLAE Ay i R v
2y TR I BT EEAE SK O 8 TR e, AN
AT HEWRE, 25 BnR, @b E 5 2 81) 2020
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