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B E BN EIFBLANOREAFE. 7R RREEEEESF BTN P LR . ) AT THER R
A & R AR - R E AT M ] R ) P S KT a4 . &k Hedera Cis ODS-2, i 3h 48 2 THF-/K(32:68, V/V) iR
i& % 1.0 ml/min, 232 % 30 °C, #4224 20 pl, ELSD &4 £ B E 4 103 C, R AR E 4 2.8 L/min, %R :TLC # 570, 5 8 &
W FHE T F e HAE B/ 1.782~28.500 ug e B 5 i mARAR A E) B AT ML Z RAF LM R R (7,=0.999 2) ;45 55 KT 09
RSD<<2% , % 5 M A58 MK %69 RSD<3% ; T3 mAF ek & 4 91.59% ,RSD=2.07% (n=6) ., 4it:% 7 ik M1Z e ZHE
2, TR T BBEaT A REESH.
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Study on Quality Standard of Weiliuan Mixtures
LU Chao"*, WU Lei', QIAN Fang', LIU Zhi-hui' (1.The Affiliated Hospital of Nanjing University of TCM, Nan-
jing 210029, China; 2.College of Pharmacy, Nanjing University of TCM,Nanjing 210046, China)

ABSTRACT OBIJECTIVE: To establish the quality standard for Weiliuan mixture. METHODS: Honey-fried Astragalus membra-
naceus, Citrus reticulate, Angelica sinensis and Curcuma zedoaria were qualitatively identified by TLC. The content of astragalo-
side IV was determined by HPLC-ELSD. The determination was performed on Hedera C;s ODS-2 column with mobile phase consist-
ed of acetonitrile-water(32:68, V/V) at the flow rate of 1.0 ml/min. The column temperature was set at 30 °C, and sample size was
20 pl. The drift tube temperature of ELSD was 103 °C, and carrier flow was 2.8 L/min. RESULTS: TLC spots were clear and
well-separated. The linear range of astragaloside [V was 1.782-28.500 ug (»=0.999 2, n=5) with an average recovery of 91.59%
(RSD=2.07% ,n=6). CONCLUSIONS: The method is simple, accurate and sensitive, and can be used for the quality control of

Weiliuan mixtures.

KEYWORDS Weiliuan mixtures; TLC; HPLC; Quality standard; Astragaloside IV
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2.1 TLCX3I

2.1.1 SRR TLC RS BUAS b 40 ml, DIKABAIAYIE T
Pt 5 T H PR AR B A Y, YR 40 ml, A 3R IE TSR, A 78
AYURTE 2 UK, BRI A0 ml, T2 200 8 1E T ROREE T AR
Pt 1 ml i, VR A G A, D9 OGRS P X B S
T FE S A EE 1 ml 5 0.5 mg ATV, 1 Sk o 6 6 R A
o kb SRR B 5 B RS A AR 4538 i, i it
T2 A TR A i) 5 T T R Bl B TS A B B A TR . R TLC
T[2010 A i B 2 3 (—358) B 53 VI BYIaUS: , W B 3% 3
TRIAS 10 pl, 205 5 F IRl — R G )20 b, DL =50 -
BE-IK (13:7:2, VIVIV) BT 2R TR, Rt B i+,
W51 10 % Bile Z BT, T 105 °ClnP R B8 5 (i, = H
TR &5 A it b, 785 X0 BR 5 (3 AH by L B
b, AR R BE A, BT R G, % R TLC B
B,

2.1.2  FRBZA TLC S50 BUAR b 60 ml, I 2R Z R P iR 4
BUA IR, B UK 30 ml, & 91 LR L BRI, 76 T, 57 H B 1 ml
Vi, VB A IR S TR . % B e S BB 2 44 0.5 g, Jin Y i
10 ml, ARl $E B 20 min, €1, BCIE 5 ml, #4521 ml,

hEHE 2015 FHcEE



5 - ¥
¢
Bl KEKRMTLCHE
L P X B 5 2. (8t 5 3. B3 3 EE A A
Fig 1 TLC chromatogram of honey-field Astragali Radix
Praeparata
l.astragaloside IV control; 2.test sample; 3.negative sample without
honey-field Astralali Radix Preparata

VRS Xof BEEG R o e Ak D B RIS 5 R B B LA AR R 4% 1
i T A B A T ) T 5 5 T R AR B ) R A i
o BETLC:[2010 4R [ 24 3t (—3 ) i 3¢ VIBIA S , W
B BEZG R 2wl A BRI B PR P 45 10 d, 23
Sl 5T Rl R G2 |, LR S BE-FEE-/K (100:17:13, V7
VIV) R JETFS, JETF2 5 em, U 50T 5 75 LL 4= 2R £ s -
HIR-/K (20:10: 12 1, VIVIV) B B2 8O0 JRITH, JRIT B
Byt T, 5 L = SR ARE, 105 SCInAR ZE B A i i bl , B 5 4h
JEKT (365 nm) TG . A5 RAELA @3 b 725 0 IR 24
AR AALE b RAH R B E R DOERES, BITE T, PR
HITLC LK 2.

B2 BREHITLC
LA 3 2.4 K Xk HEZA7 5 3 a0 B 2 9 S PR
Fig2 TLC chromatogram of Citrus reticulatae
1.test sample; 2.Citri Reticulatae Pericarpium materials substance; 3.

negative sample without Citrus reticulatae Pericarpium

213 MIHM TLC "™ BUA S 100 ml, R AR pH 2
1~2, ] CBEIRFESE I 2 K, 1K 30 ml, & S, ¥ 1, 5k
TN P 1 ol el L AR IR TR o 3 I B R T B
T Ak, IR R B 1ol 5 1 mg RV A BB NS HE G 1
W o HE AL T R FRIBOAN 7 2 U ) HC A R R #5638 6, 4% B i
st A VR A T 2 i ) RSt 2 0 R PR PR R . IR TLC Ik
[2010 AR r [ 25 i) (— &%) Bt s VIBLS: , W 3k 3 i
WA 10 pl, 2350 s T IF—RE I G 2R, IFE-Z R S T-H
R (4:1:0.2,VIVIV) R JETFHRI, T U T, B 5 AMIEkT (365
nm) AT R i b, 7RS0T IR AR LY A
b, BAHRIBE RDOERER, BIEXT OC T, 24189 TLC &1
&3,
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3 HAEAMTLCHE
LA 5 2. BB R i 5 3. 060 2T Y A
Fig3 TLC chromatogram of Angelica sinensis
1. test sample; 2. ferulic acid control; 3. negative sample without Angeli-
ca sinensis

214 FRARH TLC %531 HUA b 60 ml, I A1 9l ik (30~
60 C)FRFEARIL 2 YK, AR 40 ml, A IFA MR 15 T, 5%
HINTEK T 1 ml %, A o B i . o BGRAR X IR
2581 0.5 g, InA il (30~60 °C) 10 ml, B AL 5 min, J&5T,
UETRHE T, BRI N TCK B 1 ml A , 15 R 3RS R 2 b
W o HEAL T PRI 5 FAR B HA PR R 4538 i, 4% B A
st T VR4 T 2 i ) R IR AR Y B PERE SR . B TLC Ik
[2010 £E e FE 24 ) (—38 ) B 5 VI BTt , W PRt R b i
W10l AU VA VROR PR E A TS 20 l, 23001 5 T[] — ik
Ji& G AR L, AA R (30~60 °C)-NR-Z R OB (94:5:1,
VIVIV) R JEFFF), R I, BT, W DL 1 9% 7 FEPERR R 15 VK
105 CHIFAEBE £UR @MW 25 R kb 7E S X IR 2y
A TR AL E b, AR R B B BRE A, B BRI T
FARM TLCE VLA 4.,

4 HEARHTLCH
LA 5 2. 3N BEZGHE 5 3 GRFEA A B TERE
Fig4 TLC chromatogram of Curcumae rhizoma
1.test sample; 2.Curcuma Phaeocaulis reference substance; 3. negative
sample without Curcumae rhizoma

2.2 SElE

221 {Oi% %10 @iEH: . HederaCis ODS-2 (250 mm x 4.6
mm,5 pm) ; A : Z 857K (32:68, V/V) 3 Jiik : 1.0 ml/min; A
230 °C; #ERER - 20 ul, ELSD EEAZARIE . 103 C; #AW
H:2.8 L/min"",

222 XTRESAMAGT S BUH A BEEE T 24 h 9B
TE AT B SIS R R AT, B TR I ) A4 1 ml
5 1.425 mg [P, BN

2.2.3  HHSEW AW BUR S 40 mi, FK AR IE T
VERIRFLARIBCA YK, B A0 ml, A H1E T B, FH 408 7500
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R 23K, BRI 40 ml, FF R AW . 1E T EEZE T, slid I
BT S mUmI I BE R R, $E 4T, 48 0.45 pm fEfL
PRI IS g, BIAS

2.2.4  BAMERESISWAHIA S B R A PR s i, 4
“2.2. 373 N i R R AR, HIAS

225 RGEMAMILE R SR R R
IFIPERE SR A TR 45 20 pl, 43 B4 2.2.17 1T (i SRR 72
ICR PR, g5, Ak R, R S TS oA Al
O30 B R, BTG T 5 B AR B v B B T R N
f&F5000. €% ULIE 5,

1000 1000 “
800 a0 |
3600 | Zo0 ||
240 =40 ||
20 | | Wl !
) . J u ¥ \"\VA«JM,,*,’\
2468 1012141618202224228 2168 1012141618202221% 28
fif[E] , min fiffF] , min
A B
1000 (1
80 ‘“
S ‘
2400 \
Vil s
00 ||| W
246 81002141618202224% 28
fifF] , min
C

E5 BERHFNSIRERE-FZLLHHEIE
AT EEHPXT B BB  CIEXT B 1 B A
Fig5 HPLC-ELSD chromatograms of astragaloside IV
A.astragaloside IV reference substance; B.test sample; C.negative sam-
ple; 1.astragaloside IV

226 LRMELRBE REEEEC2.2.27 0T By H AT 8
o T TR R PR K R R BB R MR 430 o 0.712 5
0.356 3.0.178 0,0.089 1 mg/ml B , ¥ “2.2.17 T T 4,31 4%
PEBEREINGE IO SR TR . DLERE & (v, ug) RS AR R | I TR
B SRR EUE (0) AR, 2 Bl ARE R 2R, 75 Bl )3 5 72 R =
1.627 5x+12.033(r=0.999 2) . 25, ¥ 1€ H 7 R =
TE 1.782~~28.500 pg 3 [l Py 5 Ho b i BURLAME B9 A AR 0 BUE
ERIFEIERR,

2.2.7 NEEERE:  REHEWIR2.2.67 3 T FiE e E M 0.356 3
mg/ml 43 B B0 BT IR 20 pl, 32 °2.2.1 " I (i 45
R 6, D AN . S5, BT H R I LA RSD
0.77 % , FE ARG % P LA

228 FUEMERE  BUR MRS A BGE a2 B R0
2.4.6.8.12 hilf, #%“2.2.1" 5T 3% LR UERENE | T i 06 1
T, G5 S AR I T B RSD 4 1.54 % , 22 W L i T
1612 h NESEE AT

22,9 BEMERE  BUR—HR G S 110921) 1Y B I © 4
F140 ml, 6 4y, $242.2.37 TR 7 v il 4l 0 VA, A%
“2.2.17 R A% 4 P RE G A e T AR, IR AR AL
Ho R, W EF T E AN 0.040 mg/ml, RSD
2.93% , RUIAR LEL IR

2.2.10 AR DRI RS IR R Rk
J& (0.040 mg/mD) i B8 &G 7 (AE 5 : 110921)20 ml, HL 6 43, 7>
BT HLIE TR A 20 AT 1S X A (0,406 2
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mg/ml)2 ml, % 2.2.3" WU F J5 ik il g s i i, FH% 2,217
TR 38 A5 PEHEREIN S , T TR, IR THS AL [l oK |, 2
RWEL,
F1 MERKRXIEER (n=6)
Tab 1 Results of recovery tests(n=06)

ot ml  CREHE mg AR mg R mg MBERICE, % FRIMBEILCR, % RSD, %
0 0.0 08124 1458 9180

0 0.0 08124 1523 9240

0 0.0 08124 15085 8721 91.59 207
0 0.0 08124 15369 9071

0 0.0 0824 1526 908

0 0.0 08124 LSM1 91

2211 FERERIE B3 HURER AT, S04 2.2.37 0

O A B A TR 2.2 17T T S AR ERE I A
THARES B 2R LR 2
2 HEmAENELER(n=3,mg/ml)
Tab 2 Results of content determination of samples (n=3,
mg/ml)
5 BT R ERE TRk
110920 0.039 0.039
0.040
0.038
110921 0.039 0.040
0.040
0.040
110922 0.037 0.038
0.040
0.038

3 itig
K HEEEN R 2, T R R R RS MR R
WAy FIE N B IR L A TP R TR bR . TR ER
TE 202 nm P ARG AR SHW, P IS B3 926 28 S # 52
Hofr, BT, SCHRRIE" 22 % ] ELSD sl & 2 (52 il
FI B H R A S o AR AS Z R S AR AR B A T3
O3 BRI 2010 47 g E 24 L) 2R SR P Iy 7 RS K R
PR RS R, ARERE I, RS, oK A
P IE T BEPR O A 2R e U, T BR 242 BOR P 2 o 1
T,
S LA T KA AN A IE T R BB (3~6 ¥R ) X T
R S S A S, 245 SR A 5 1 Y A S MR FE 435914 0.031
0.040.,0.042,0.430 mg/ml, F I3 K 5 4 KK & EFK
HMHREL 4 WS 5.6 IS 22 AR, B E R0 & &
WA . T LURESE 4, HLAEME Y IR VR IR, A
IR B 3 LA /K A0 A 4 1E T BV R B B 4 U A S it A i 4
BTk
ZE R O EE R R e AR R T T SR E
A o sl
S CHk
[1] b SRR 0 28 e U A e A B2 26 R 1
TR 5 R AN S R [T]. B 25 54, 2010,29(7) : 941.
(2] WR24HH,ZR05R, SRR e AOROR (5 1 -2 2 A ki
TE A5 B i i B P R R S (7). P 25 4, 2010, 33
(6):999.
[3] FELIE, 55 HPLC-ELSD 2 & F T [ ks v 55 1
a7 B 25 5,2011,22(44) : 4 208.
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HPLC 2 [F] Bl 2 A0 28 13 SR ) & & A0 e ) o
X REE ERA(TREGERBH R, FXE  050000)

hE5RS  ROLT XERERE A
DOI  10.6039/j.issn.1001-0408.2015.03.36
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W OE B Z2IRNNTRETEHREERARMRMG T X, Fik: RAH0RMELEE, &t A Merck Hibar® Cys,
A EN AR A v Sk w-0.05 mol/L B8R i % (45: 55, VIV) , ik 4 1.0 ml/min, %0 7k % 4 220 nm, AR A 75 C,#AEF A 10 ul, %
R I EC HRIEB R E FEG IR EH. FHRIAEH IR E AR ZTRIES A1 1.95~195.00,2.03~203.00,0.25~
9.90,1.83~182.80,1.26~125.80,1.81~180.80,2.02~202.40 pg/ml & A N 5 & A% @RR S MM Z RIFEEX A (7=0.999 9,
0.999 9.0.999 9,0.999 9,0.999 9.,0.999 8.0.999 9) ; #5 % & A& & M T H X RSD<0.3% ; FRFLE T ¥ =l F 4 99.94% ,
RSD=0.10%(n=3). Z#: A kEMH T ZHES EBMEE, THTRIELZHRG R TIEH .

KEEIE I E A ENE A XY S AR &gk

Simultaneous Determination of the Content and Related Substances of Cyclosporin Injection by HPLC
PANG Wen-zhe, SONG Geng-shen, WANG Mo-li(Hebei Institute for Drug Control, Shijiazhuang 050000, China)

ABSTRACT OBIJECTIVE: To establish the method for the determination of content and related substances of Cyclosporin injec-
tion. METHODS: HPLC method was adopted. The determination was performed on Merck Hibar® Cis column with mobile phase
consisted of tetrahydrofuran-0.05 mol/L phosphate (45:55,V/V) at the flow rate of 1.0 ml/min. The detection wavelength was set at
220 nm and column temperature was 75 “C. The injection volume was 10 pl. RESULTS: The linear range were 1.95-195.00 pg/ml
for cyclosporine C(7=0.999 9),2.03-203.00 pg/ml for cyclosporine B(#=0.999 9),0.25-9.90 ug/ml for cyclosporine(#=0.999 9),
1.83-182.80 pg/ml for cyclosporine G(#=0.999 9),1.26-125.80 ug/ml for cyclosporine H(»=0.999 9), 1.81-180.80 pg/ml for iso-
cyclosporine H (#=0.999 8) and 2.02-202.40 pg/ml for isoccyclosporine A (#=0.999 9), respectively. RSDs of precision, stability
and repeatability tests were <0.3% . The average recovery of cyclosporine for was 99.94% (RSD=0.10% ,n=3). CONCLUSIO-
NS: The method is accurate and reliable with high sensitivity and strong specificity, and can be used for quality control of Cyclo-
sporin injection.

KEYWORDS Cyclosporine; Content determination; Related substances; HPLC
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