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B OE B EINEAFTRTESRTA XY R 2GH) - AR TN 7 k. Fik: R H0aMmEEE, Gkl Hh APS-2
Hypersil, i@ 3048 %4 0.05 mol/L B 8% 2k 4% i % (pH4.7)- LI (35:65, V/V) , ik 24 1.0 ml/min, #0] 3% ¥ 4 205 nm, 4238 4 30 °C, #
HE A 20 ul. 25 R 2(5H)-vk vk B A M R R E LSS B 4 0.001 974~0.987 mg/ml(r=0.999 9) ; & & F& 4 4.0 ng, ] FR %
1.2 ng; A5 5 & AR K309 RSD<<2% ; A Bl & 2 97.04% ~103.36 % (RSD=0.24% ,n=9) , %% % & f R
B E EAMIT, R T AT RIT RS T A X9 % 2(5H) -k B 69 43 m 7

KEIR A FRITEMR A KW 2(6H) -k B 5 & S0k A8 Bk

Determination of the Related Substance in Levocanitine Injection
LI Mo, YU Ming, LI Shangying, JIANG Dandan, LIU Meichen, SUN Lingling (Liaoning Institute for Drug Con-
trol, Shenyang 110036, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of 2 (5H) -Furanone in Levocanitine injection. METH-
ODS: HPLC was performed on the column of APS-2 HYPERSIL with mobile phase of 0.05 mol/L potassium dihydrogen phosphate
buffer solution (pH4.7)-acet0nitrile (35:65,V/V) at a flow rate of 1.0 ml/min, the detection wavelength was 205 nm, column tem-
perature was 30 °C, and injection volume was 20 pl. RESULTS: The linear range of 2(5H)-Furanone was 0,001 974-0.987 'mg/ml;
the limit of quantitation was 4.0 ng, the limit of detection was 1.2 ng; RSDs of precision, stability and reproducibility tests were
lower than 2% ; recovery was 97.04%-103.36% (RSD=0.24% ,n=9). CONCLUSIONS y"The method is simple, accurate, sensi-

tive and reproducible, and suitable for the content determination of 2(5H)-Furanon€ in Levocanitine injection.
KEYWORDS Levocanitine injection; Related substance; 2(5H)%Furanone; HPLC

LRI EMFLEhrRE A T TR FE R R
IR L B FA RRiTiZ 5 e is i Russs L. &4,
A I 10 K22+ R T SR A= Al , 7= RS 24 5
ml: 1 g3 A2 R TR TS e (v ] 25 30 rp A gk, IRA TR
A 570 O TG AR AlAR o L 4 A Al R , iR
A MR T A X A S 5 2 (5H) -k i Bl A7 AR 56 3R
M, ZEHAE S 2 (RN 24 80)8.0 R rh 42 R JE 1T 50k 2543 S
JERG I 7 3k e HAth 2 SRS R LRl L, SR P SR i
2 (HPLC) #5377 22 R R T i R A 2 5 2 (BH) -1k
MRl 5 2 9 5 7, DA R 2 il 39 ) o e it 2

1 ##
1.1 2§

€2695 7 HPLC % , {35 2489 T 48 4] {4 1 %8 F11 2998 7 —
e 5 W 40 K ) 2 (35 ] Waters 2 1)) 3 XP205 B /02 —H
TR (Fij 1 Mettler-Toledo 2\ 7l ) 5 Orion 3-Star %Y i & 1 (38
Thermo Fisher 5] ) .
1.2 HR5EEF

LERRBITHESHR (E N A B.C.D 45408 62 AR ;
ZERJEIT X B O B2 5 2 A K e DR 9T B L it S
101041-201302, 45 & : 99.9% ) 5 2 (5H) - Wk g [ X F 5 ( 3€ [
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Alfa Aesar /A #] , #L5: 10172668, 4li i : 98% ) ; N1 (o k4l
Szl Tedia 23wl ) s HAth G 2 R 40T 4l Ak B Atk
2 HES5ER
2.1 @iEEH

A3 . APS-2 Hypersil (250 mmx>4.6 mm, 5 um) ; i sli4H «
0.05 mol/L # B2 th 2% vk (pH4.7)-Z M (35:65, V/V) s Hiid : 1.0
ml/min; BRI : 205 nm FEIE 30 °C; HEFE & 20 pl.
22 BREFIE
221 XFHESL VAR RS SPRIR 2 (BH) - WK g R XF AR g 10.11
mg, BT 200 ml &, TSI A e 45 325 AR Tk
JEE 47 0.05 mg/ml B XF BE b IV 45 W RS 2% B I iR I £ T 5
ml, & T 50 ml i, U shAH G 25, B2 5T, BIAS o vk %
F'5 ng/ml X RE SR
2.2.2 MBS RS SIS 5 ml, BT 100 ml T,
JATREIAHEZS 5250, BMS TR N 10 mg/ml BRI -
2.2.3  PHVEXTHEVAW  #eke i oAb Bl Rl 46 T2 H 4R
S AERRIT B EARE S, T 99 42.2.27 0 F Jr v i 4% B Xk 1t
a3l
2.3 REERMELE

AE 2,27 T T o BE AT AR i VA YRR B A X B
RS &, F 2.1 R A AR RN R il S A, L
Bl 1, MELRTAL, fEZ G5, & o YRR Ik B B4 oy
B A B [ 43 15 B > 1.5 BIVE AR B A 2R R 1T 163 =
3000, ZEAFHA, HAth A% o Tk
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Fig1 HPLC chromatograms of system suitability test
A.reference substance; B.test sample; C.negative control; 1.2(5H) -Fura-
none; 2.levocanitine

2.4 RIS

FIAN T 15T 45 45 M IR T - QL) M R T B s
T, TERRJE A 4 500 Ix PUAPE T HRYTS h k% I 2.5 ml, BT
50 ml I, TS ARGEZS , $RES, B . (2) B TR PRV T -
IR i3 s BT BLRHR VT 121 °Cn#R 30 min, K525 BEH 2.5
ml, BT 50 ml it RS2, 3850, B . (3) IR IR
R . KB 2.5 ml, BT 50 ml &I, A2 mol/L #h
FR VW 1 ml, F 60 CoK I H M 15 min J5 508 B, H 2
mol/L S A AL AT B R s 25, 820, B .
(4) BB IR o AF S BURE R 2.5 mi, BT 50 ml A,
2 mol/L S A AN I 1 ml, T 60 CAKH I 15 min JF 4
FZEW, 2 mol/L FhFR WA E ok, FT s E 25, 32
A7, B45 . (5) S AL BEIR T . A% B BURE i 2.5 ml, ¥ T 50 ml
IR, 1 30% 13 4L ER R 0.5 ml, F 60 CKREH 15
min JE A EFEIR, R sIHES 2857, WS, BUERIER4S
TR T2 IR S SRR E L iC ST LR 2. i
[ 2 AT, BE SR TE SRR S T AR L 2 (BH) A S I -k i
Rl (1) 2 A /D@ RO s 26 i R B A TB IR S L 2 (BH) -
R I I ) 5 B A A W R . R AR SCHR[61RGE , 22 R R ITIE
W TE pH2~8 R 110~130 °CHY 45 1F T B8 7= 4k 2 (5H) - W I
I, 25 AR SR PRI 25 S AR ) 0, B S e B e AT A N
I 2 (5H) - M G e BA 2
25 MXRERE

A3 BIRE BEFRBUCAE R JE 7T X6 A T 2 (5H) -k e 7l X6} R
s, T S AH A R R T B vk 34 R 2 mg/m TR %)
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Fig2 HPLC chromatograms of destructive test

A.destroyed by light; B.destroyed by temperature; Cidestroyed by aeid;
D.destroyed by alkali; E.destroyed by oxidant; F.not destroyed; 1.2(5H)-Fu-
ranone; 2.levocanitine

BRI U o TRCAETAR T VG 2 ) P 3 s R 5 ol o o ¥k
£ 43 B384 0,00240.0170.05.,0.2.. 1 mg/ml (1 Z 5ITR A% B
VA & RS 5 B T R TR A 20 il 4462, 17T il 451
BEFEIE 10 ST AR . DL 2(5H) -k Mg i 57 5k B (x, mg/ml)
SR AR TR () AR AR A T B, A5 [BE Dy ARk
y=130 400.843 1x+1 768.424 3(r=0.999 9), ZEHLH,2(5H)-
I ARSI 5 b B 2R MR 4 0.001 974~0.987 mg/ml,
2.6 TEERSHNRELE

Fa o R I 2.57 BT B S W N 2 mg/ml (TR A X BE L IE
FWE B, S B AR, 2.7 R @35 4R E |
JOSRUE T A, M E MLy 10 LI, 15 #FR K 4.0 ng; 415
W EL A 30 LR A AG IR A 1.2 ng.
2.7 RBEELRE

He2.2.1" TR X BE SR BOE & 15121 T gk A ki
LEPEREINE 6 Y, 0 I IR . 455, 2 (5H) -k I i 0 1 FR )
RSD=0.16% (n="6) , FH{LAHE %L AT
2.8 FEEMIE

B“2.2.2” W AR A AR (LS £ 21405260) 1E i, T2 R
FICE0.4.8,12.24 hIFH“2.17 01 K (a3 4 EREIN 2 L 0 55
T A, 254, 2(5H) - IRg el 1 187 LK) RSD=0.73% (n=5) ,
FABLR A TR IR R E 24 hRRENE RIS
29 EEMHRR

T [r]—HERE i (AL £ 21405260)3& 5F, #642.2.2" W F vk
A P SR, L 6 008, % 2.1 R (8 3% A5 R RE I 2
JOSRIE A SR S A . 4508, 2 (BH) - IR I B 1Y - 1 25
740.003% ,RSD=1.94% (n=06) , WA LR E MR I
2.10  fnEEE RN

KRB NS B AR S (F1E 5 21405260)5 ml, & T 10
ml B, ARSI E 25, 850 e bR I 3 . K% =
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I I AW 5 ml, 3£ 9 6, 4338 T 50 ml H A, 435K
BSR4 2 (5H) -PE IR R % IR 5L, 4% 2.2.27 I K
D7 HE SR VA T, T4 2.1 0 gk SRR 2 |, TSR
W TR IR INRE DR 25 R 3k 1.
F1 MEEKRAELER (n=9)
Tab 1 Results of recovery test(n=9)

WER BA4 AR WAR WPAK TARER R,
ml i, mg mg mg %, % e, % %
5 0.0150 0.0404 0.0562 101.98

5 0.0150 0.0404 0.0563 102.22

5 0.0150 0.0404 0.0554 100.00

5 0.0150 0.0506 0.0641 97.04

5 0.0150 0.050 6 0.0673 103.36 100.52 0.4
5 0.0150 0.050 6 0.0667 102.17

5 0.0150 0.0607 0.076 5 101.32

5 0.0150 0.0607 0.0741 97.36

5 00150 0.0607 00752 99.18

2.11 #HF@mAXYENE
HU62 HERE b 4538 1, 43 48 < 2.2.27 0T J i il 25 i
VR, PR 2.1 IR G S R AR DI AE , 1 SR TR BUF 158 2
(5H)-R g i 5 i, 45 R LR 2.
R2 H@RBAXMENEER (=3, %)

Tab 2 Results of related substance in samples(n=3, %)

u ] N 2(5H)-BEIH y
5 gl Hidts P ey X7 gyl
1 A 21405030 0.52 0.003 0.10
2 A 21405260 0.52 0.003 0.09
3 A 21405210 0.72 0.004 0.12
4 A 21405020 0.54 0.003 0.10
5 A 21405210 071 0.004 0.12
6 A 21404241 049 0.003 0.10
7 A 21405220 0.73 0.004 (.12
8 A 21405270 0.72 0.004 0.12
9 A 21404181 0.55 0.003 0.10
10 A 2140425 ] 0.67 0.004 0.1
11 A 21404252 0:63 0.004 0.1
12 A 21405030 0.64 0.004 0.11
13 A 21404251 0.57 0.003 0.10
14 A 21406030 0.69 0.004 0.12
15 A 21404241 0.58 0.003 0.1
16 A 21406030 0.70 0.004 0.12
17 A 21405310 0.63 0.004 0.1
18 A 21405220 0.73 0.005 0.1
19 A 21404082 043 0.003 0.09
20 A 21404252 0.63 0.004 0.10
21 A 21404242 0.62 0.004 0.10
2 A 21405260 0.56 0.004 0.09
3 A 21405200 0.75 0.005 0.12
24 A 21405240 043 0.003 0.09
25 A 21404251 0.60 0.004 0.10
26 A 21403270 0.49 0.003 0.09
27 A 21405310 0.68 0.004 0.1
2 A 21404241 0.52 0.003 0.10
29 A 21405020 0.57 0.004 0.10
30 A 21405200 0.71 0.004 0.12
31 A 21404241 0.53 0.003 0.10
3 A 21404251 0.62 0.004 0.10
3 A 21405260 0.53 0.003 0.09
34 A 21405270 0.75 0.005 0.11
35 B 8150205-1 040 0.002 0.08
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&R2
Continued tab 2
o W e 2(5H)-BRIE . "

J75 Al FtS B Y JethZem B
36 B 8141109-3 045 0.003 0.09
37 B 8150220-2 0.36 0.002 0.07
38 B 8141112-3 0.51 0.003 0.10
39 B 8150122-1 0.34 0.002 0.07
40 B 8150234-3 0.37 0.002 0.07
41 B 8140615-2 0.33 0.002 0.07
4 B 8141217-3 0.39 0.002 0.08
4 B 8150111-2 0.32 0.002 0.06
44 B 8150211-1 0.34 0.002 0.07
45 B 8141005-1 031 0.002 0.07
46 B 8150410 0.22 0.001 0.07
47 B 8150108-1 0.37 0.002 0.08
43 B 8140903-3 031 0.002 0.08
49 B 8150225-3 0.33 0.002 0.06
50 B 8150228-3 0.35 0.002 0.06
51 B 8150705 0.29 0.002 0.06
52 B 8150706 0.25 0.002 0.05
53 B 8150313-1 0.26 0.002 0.06
54 B 8150204-3 0.32 0.002 0.07
55 B 8141201-1 0.37 0.002 0.07
56 B 8150506 0.25 0.003 0.05
57 B 8150415 0.23 0.003 0.05
58 B 8150527 0.34 0.002 0.06
59 C 150122 0.25 0.001 0.05
60 C 150424 0.19 0.001 0.03
61 D 7820150601 031 0.002 0.05
62 D ZB20150603 0.32 0.002 0.05
30 e

TERE M BRI AR v, 2B 0 R K 2y b v b /e
RJRTT SR 5 B 5E 25 F (Cus (225 nm AS I 1) )
E HA KW 5 A v ) 3 S A AT H AR . 4 2R A
CREAERYREFE T T, t T e RIS TIOR8 C ook b AR B I
[l se, g I e ™, 5 A Y AN BEAS B A 00 B, i
K APS-2 Hypersil HE1], 2R JETT 54 P i Rk B4 3L
A R AR B8 R F APS-2 Hypersil ¥ BEFT 43 H7 5 7ERG I 31
K AGEFETT 1A, 2R B B S AS IIE 190~400 nm %
KA AT, KB AE AR JETT B i 3 2 ) B e 5%
AR B A AT B R, T HEINSE , TTE 205 nm KR AT
25 €0 335 W 7 8 38 S8 B, DR G AR B e 45 205 nm A 4y A6
WP
AIRER MRS A B IR TR 2(5H) -
K 14 55, P 2,117 IS SR AT R W53 7 122 A & 4
RIS XA EA I 1 (3% 55 F T, 2(5H) -k
WA 55 20 1% JE T T e (B AE 25 154 6% , 45 R F A BP0 BERVL T3
SR 2 (5H) - MR ) Fr) L 552 5 ke, DR S 807 SR AR ARG 5
VLIS, AR T S TR
25 BRTIR A U RO R & T AR
JETT SR A O T 2 (5H) - I i 4 5 0 2
SE 3k
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B E Be. AIREPERTFRREANRLT I0FEEAETASENNE T E, 7k R EAH-RTHM K E(HG-AAS) M £
AP AY (As) 45 (Pb) & (Hg) 8945 ; KA KW R FBOKCEE % (FAAS) M & 2544 d 48 (Cd) 4A(Cu) (4 (Mn) (4% (Zn) 4k (Fe) |
#(Mg) . 45(Ca)d9 4%, 4R :As.Pb.Hg.Cd.Cu.Mn,Zn Fe Mg, Ca#l it 2 K & 458 B 5 % 4 0.000 12~0.015 pg/ml(r=
0.999 8).0.000 10~0.002 5 pug/ml(#=0.999 4) .0.000 068~0.005 pg/ml(+=0.999 3).0.000 28~0.040 pg/ml(+=0.998 7).0.009 8~
2.0 pg/ml(+=0.999 8).0.009 6~10.0 ug/ml(+=0.999 6).0.002 4~5.0 pg/ml(+=0.999 8) .0.098 7~5.0 pg/ml(+=0.999 5) .0.001 8~
L5 pg/ml(7=0.999 6) ,0.035 8~20.0 ng/ml(r=0.999 7) ; ¥ % & AP F L X369 RSD<5.4% ; mAf vl 5 £ 92.5% ~
107.9% 6. B 1 ,RSD<5.1% (n=9) . %% 7 F#AFMAE T8 A, TR TP 2ok TR F AL P 10 #28 LF 6420
o AP AT HEZE P CuMn Zn.Ca B & TRE A& F 74 M F As.Pb Hg .Cd, 123 K #AF.

KEBIF  EALY-RTFROBCRIE R KR TF RO, P kT 2 B E

Contents Determination of 10 Kinds of Inorganic Elements in Different Parts of Schisandra sphenanthera
FANG Zhenfeng, LIU Xin, ZHANG Li, ZHANG Tao (Dept. of Pharmacy, School of Medicine, Jianghan Un-
iversity, Wuhan 430056, China)

ABSTRACT OBIJECTIVE: To establish a method for contents determination 10 kinds of inorganic elements in different patts of
Schisandra sphenanthera. METHODS: Hydride generation atomic absorption spectrometry (HG-AAS) was used stondetermine 'the
contents of As, Pb and Hg; flame atomic absorption spectrometry (FAAS) was used to determine the.contents of Cd, Cu, Mn,
Zn, Fe, Mg and Ca. RESULTS: The linear range was 0.000 12-0.015 pg/ml for As(»=0.999 8)% 0,000 10-0:002 5 pg/ml for Pb
(r=0.999 4), 0.000 068-0.005 pug/ml for Hg(#=0.999 3),0.000 28-0.040 pug/ml for. Cd(x=0:998, 7),0,009 8-2.0 ug/ml for Cu(r=
0.999 8),0.009 6-10.0 pg/ml for Mn(#=0.999 6), 0.002 4-5.0 pg/ml for Zn(#=0,999.8),0.098 7-5.0 pg/ml for Fe (»=0.999 5),
0.001 8-1.5 pg/ml for Mg(r=0.999 6) and 0.035 8-20.0 ug/ml for €a(%#=0.999.7);RSDs of precision, stability and reproducibility
tests were no higher than 5.4% ; recovery was 92.5% -107.9% (RSD<5.1% , n=9). CONCLUSIONS: The method is simple,
sensitive, accurate, and can be used for the, contents”determination 10 kinds of inorganic elements in different parts of S.
sphenanthera. The contents of Cu, MnsZn, Ca in wine and stem are higher than that in the fruits; As, Pb, Hg and Cd are also
detected in sample, but the detected contents are all in the limit of the standard.

KEYWORDS HG:=AAS; FAASs<Schisandra sphenanthera; Inorganic elements

G Rt R E NN B D (R AR N A1
ELBHE R T EFRAETERNEN, MRS EuEE
SEARMEMAISFEETER T SR EREEY
KT, KAR2E EE AR AL RE , X4l fs A b iy —se ke
FEME BT AR B, — H S R AL, AR S B
PR, Bl S AR, e S R I ME A BT R b
FHIAC B AR LR, AT R B 25 h i & Jmoc &R
LG A AT — R b SR IR R,

A TR F Schisandra sphenanthera Rehd. et Wils. h AR >4
BRI R, HAWSENE 25 A H NS T SE AL,

W TAYT B B AR 8 PR AR ATE A UL ST
T 0 T8 OBk O 2R IR N O V8 S5E . B
SRR, T T A W ST B e, e
LR T LR S Zh RS — i B R, 8 K IR
P FRT, XA p R SRS 2 h 4R T 2 MBS B
SCHRHIE o 5502 3 SR F L MR v o v R S )
F2H 10 Fh 4 8 T 2 B BEEATINAE , LU i &R T K f8
i S S IG RAZ5 3 (RS2 5 A Z5 0 (22 ) i 25 57
T RIRATE KR 2 A 5 P 25 M SRS 25 00

1 #E

EOBOBO MO BOBO SOOI SOOI BOMO I MOBOBOBO B BE OB BO MO BSOSO SO BOBO MO MO BIBOBOBOBO B BO OB BSOSO BOBOBO MO0 MO BB B OB BB OB 0BT OO MY N

11(12):17.

(4] A, Bk, T2 AR RTT SR hil £ K f a5
HT).25 4 51 52, 2013,30(5) : 269.

(5] BRIk, K2, 7MY, 4 HPLC EEI & 42 R JETT 0
TR A RYIR. S R R FR,2009,25(6) : 588.

S YFI, Lo BFTE DT 1) RIR IS A R 2 R
H1 1% :027-84225149, E-mail: zhenfengfang@163.com

HEZED; 2016 455 27 55 36 1

[6] EBHW,EHHE, FE, 5.2 m A 2 (6H) -1k Gk
JUSEWFFE B[] A ALt 3 ,2011,31(9) : 1 377.
[7] HEZEEMNL5N SR E R 2 &7 E WS1-(X-023)-
2005Z[S].2005:61-221.
(Wi H#1:2016-05-26  f&1al H#1:2016-07-08)
(G0 49n)

China Pharmacy 2016 Vol. 27 No. 36 - 5165 -





