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i E BN E Nk T RSP TARAGEN (LB BT R PR PR RO UK )k, ik
B G AL A DB-624 32 B 3 £. 40 F AL, A S RA, AR A 5.0 ml/min, 40 B A KOG B TR B A0 BB
#7250 C(F2 /iR ) M= 5th: FH47RE A 80 °C, HFIRRE A 90 C, 44 &8 JE A 100 °C, #F Fo#ihm # P47 8 18] 4 30 min, &
B ERA T A A 0.5 min, & 5 ER-F-A7 8 1) 4 0.05 min, 3EAF R E] 4 1.0 min, H AR H 4 95 kpa, A S #E A A 60 kpa, 4R TEE,
BT R VTR WK RO S ORI R R E TS B 43 % 256~500(7=0.998 7) .0.025~10(»=0.998 8) ,0.025~
10(#=0.999 9) .0.1~40(r=1.000 0) ,0.25~100(7=0.999 9) .0.5~500(+=1.000 0) .0.5~500 pg/ml(»=1.000 0) ; ¥4 25 & A2
F 5 M X I 49 RSD<<4 % ; AnAE B & 451 4 99.60% ~102.70% (RSD=1.08% ,n=9) .90.70% ~100.30% (RSD=4.51% ,n=9) .
100.10% ~109.80% (RSD=3.82% ,n=9) .99.50% ~110.00% (RSD=4.40% ,n=9) ,100.00% ~109.10% (RSD=3.50% ,n=9) .
93.40% ~102.30% (RSD=3.73% ,n=9) .99.70% ~101.70% (RSD=0.79% , n=9) ; # M & % %] 24 1.000, 0.025,0.025.0.025
0.100 ,0.025,0.250 ug/ml, %t 3% 7 EBAE AR A28 T AW, T TR T FBAA A P RGAEN CE BTk K F
RZWR RO = THRGM

KR SRR TR AR &k ARG IR

Determination of Seven Residual Solvents in Liuwei Dihuang Glycoside by Gas Chromatography Method
ZHONG Haijie"*,HU Junhua"*, WANG Xiaojiao"*,QIAO Shanyi’, WU Yun"*, WANG Zhenzhong"*,XIAO Wei"*(1.
Jiangsu Kanion Pharmaceutical Co., Ltd., Jiangsu Lianyungang 222001, China;2.State Key Laboratory of Chi-
nese Pharmaceutical Process New Technology, Jiangsu Lianyungang 222001, China; 3.Institute of Pharmacology
and Toxicology of Military Medical Sciences, Beijing 100850, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of 7 residual solvents (ethanol, n-hexane, benzene, tolu-
ene, xylene, styrene, divinylbenzene) in Liuwei dihuang glycoside. METHODS: The column was DB-624 capillary column, carri-
er gas was nitrogen, flow rate was 5.0 ml/min; detector was a hydrogen flame ionization detector with temperature of 250 °C (pro-
grammed temperature) ; equilibrium temperature was 80 °C., sample loop temperature was 90 °C, and transfer line temperature was
100 °C; the equilibrium time of vial heating was 30 min, sample loop filling time was 0.05 min, injection time was 1.0 min; the
carrier gas pressure was 95 kpa, and the vial pressure was 60 kpa. RESULTS: The linear range was 25-500 pg/ml for ethanol (r=
0.998 7), 0.025-10 pg/ml for n-hexane (#=0.998 8),0.025-10 pg/ml for benzene (#=0.999 9), 0.1-40 pg/ml for toluene(»=1.000
0), 0.25-100 pg/ml for xylene (r=0.999 9),0.5-500 pg/ml for styrene (#=1.000 0) and 0.5-500 pg/ml for divinylbenzene (r=
1.000 0); RSDs of precision, stability and reproducibility tests were lower than 4% ; recoveries were 99.60%-102.70% (RSD=
1.08% ,n=9) ,90.70% -100.30% (RSD=4.51% , n=9) , 100.10% -109.80% (RSD=3.82% ,n=9), 99.50% -110.00% (RSD=
4.40% ,n=9),100.00%-109.10% (RSD=3.50% ,n=9), 93.40%-102.30% (RSD=3.73% ,n=9) and 99.70%-101.70% (RSD=
0.79% ,n=9) , respectively; the low limits of detection were 1.000, 0.025, 0.025, 0.025, 0.100, 0.025, 0.250 pg/ml respectively.
CONCLUSIONS: The method is simple, stable and reproducible, and can be used for the determination of residual solvents (etha-
nol, n-hexane, benzene, toluene, xylene, styrene, divinylbenzene) in Liuwei dihuang glycoside.

KEYWORDS Liuwei dihuang glycoside; Headspace gas chromatography; Residual solvent
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NI BB IORE 2 £h 220 OB SRR 3 A AU 2
JI, 1245 T X0 7 Rl B0 ) DR B A O O 2 TR Y,
OB X S B M 23 AR 1 T B . SEE A S B A T
EWEAMEALIS  F il 6 LA T % LW K L
FEHC, I i RALRIRAE 3 e th T L B AR AL
AR o ORI 5 A R SR Y B SR BALAR ™, AnaE b
HOHOE TR R ORI T CRIREA I, X S HLIE R
F5k B AN ABEAT 25 R0 T T ELYE AR 25 i 2o 0] ik 25 5 1) it
R fE FE . R, AN T2 W AR 2K [ bR b ] 2538
(ICH) 5k B 70 A R S R BIR EE A8 1 W BRLAE" . O 1 ORKREH
2504 X2 vh Bk BRI A T AR Ry R AR
KA @R, FF 2L R 5% B DI RE A 5 SCRR[5-9]
N S RO B R IR TR R OIRH T LR
KRN T3 % , 7S R H BB IO T 422 i B B

1 ##
1.1 2§

5890 AU A 1%, f 45 S A B A A 2% (35 =
Agilent 22 7] ) ; AE240 B B3 K- (Jii -1 Mettler-Toledo 23 ) ) 5
Milli-Q BYE 4l /K A (3% E Millipore A H ) o
12 #HRE5EHF

7SR b BB DR 25 (VL5 e 2 25 L By A BR 2 ], it
5:20141115,20141220,20140125) ; Z F5 (6 B 7] w5 4l 5
AR S 031140803, 4 i - 99.8% ) 5 IFE O (L5 .
LOT14090291, 46 f¥ : 99.5% ) . 4 (L5 : 13052910777, £4fi i -
99.5% ) A (45 : 14071611553, 4 JF : 99.5% ) . — F 4 (4
5:10123111470, £l : 99.5% ) K £ 45 (L5 : 09102360633,
4lifi7:99.5% ) . H AN (L5 : 12080211263, 21 : 99.0% )
By B R AN A IR A |l s — R (SE[E Alfa Aesar 24
AL S 1321-74-0, 2113 . 99.8% ) s K My HE4AliK
2 HEEHER
2.1 RWEG
2.1.1 @B ERER  DB-624 bk 1 BB A0SR (e A
H 6% FTINFEAR 94 % — H FEaEEUE, 30 mx0.32 mmx1.8 pm) ;
A T AR T - 5.0m/min 62 - S M B ARG I
i s RN 25 EE < 250 °C, B JF TRl (B IR LEE 50 °C L, PREF 2
min, A 10 °C/min (3R FHE 5 90°C, F LA 20 °C/min () 3K Tt+
%230 °C) s HFRE HREE - 200 C.

2.1.2 T AT AR 080 °C i A S PRI : 90 °C s f&fa
LR EE - 100 °C 3 BRI FAT- 5F [1] < 30 min; 7 f2 PRI FE
6] : 0.5 min; & 5 FRP- A F [] < 0.05 min; FEAERTE] : 1.0 min; 2%
SH 7 :95 kpas FESLUE JT : 60 kpa.o

22 BEMEE

221 RANESER  2RKEZIT.9 ml LFE.38.0 pl 1E
CbE.2.8 ul 2 . 28.8 pl H 2 28.8 wl ZH 2 27.5 ul K 245
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27.5 Wl IR IR 43 B T ASE 25 mlRIR A, B AR
VB 2 BT O BRI A5V 43 BIVR L 0.1 ml
b AR BRI AS T, BT 50 mI B InACGE 2, 2
EC ke R A H R RO LR OR R i R
500.2.0.0.2.2.0.2.0.2.0.2.0 pg/ml fRITRA XTI S
2.2.2 HEECAE TR RSB PR IBURE 500 mg, in 5 ml K (%
0.2% —F L IR i5 1% , RIS .
223 FEAXIRAR KSR AR 0.2 ml, BT
100 ml F=HHHT, K E 25, Hil s 6 BRI
23 REEAMKBEMEREIRK

Ay HIE2.2.1742.2.272.2.37 I T Xof B b A At i v
T2 PO VA T8 e, 742,17 I R0 Ak Rk L e St
TEE UL, F L AT, Rl A AN A 3 000, 43 B
JE¥I>1.5,

1000 .
900
800
i
=
2 50 ,
100 )
30 . o
900 N "
U i ; -
N A S I T T )
{,min
920 A
180
Z 140
100
of
T A R TR TRT
f,min
20 B
180 |
Z 10
100
60 B
T R S S S M A TR
f,min
C

E1 StHEEEE
AR AN B 5 BLs 0 BEG Ct Ul 1. 2 B2 (1.90 min) ; 2.1E 2 %%
(2.84 min) ;3.8 (4.21 min) ;4. F1 % (6.32 min) ; 5~6. _ 1% (8.00..8.12
min) ; 7.5 Z 4 (8.55 min) ; 8~11: — Z & % (10.91,11.00, 11.29
11.43 min)
Fig 1 Meteorological chromatogram

A.mixed reference substance; B.blank control; C.test sample; 1.ethanol
(1.90 min) ; 2.n-exane (2.84 min) ; 3.benzene (4.21 min) ; 4.toluene
(6.32 min) ; 5-6.xylene(8.00 min, 8.12 min) ; 7.styrene(8.55 min) ;8-11.
divinylbenzene(10.91 min, 11.00 min, 11.29 min, 11.43 min)
24 KARSESRER

B2 217 UM R BRI, S5 g T R 12,1710
TR S A i SRR E 6 U, ISR T AR, Y R 30 1
I A IR (LOD) 5 245 MLy 10 1B, A3E 7 FR(LOQ) , 45
R,
25 ZEXRER

G AR A AL 2.2.17 BT S BEGE I A WA B, Tk 43 5]
i B 10 000,4 0002000, 500, 10 1% il B 72 1) B — XoJ ek i 45
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o KRR RSB0 IS 1 ml 42217 R
IR A HEREIIE | SO SR TAT AR, 75 181U 7 R 5 R PR L, 1

%%20

Tab 1 Results of limits of detection and quantification(n=3)

®1 KURFESRNUELER (n=3)

TR LOD, pg/ml 10Q, p.g/ml
LR 1.000 0.24
ECk 0.025 0.012
® 0.025 0011
GBS 0.025 0.014
ZHK 0.100 0.025
34 0.025 0013
473 0.250 0.050
F2 EAAFESLMETEE(n=6)
Tab 2 Results of detection limit(n=26)
FElRS By YA, pg/ml r
LR y=242.8v+1302 25~500 09987
Eek y=63004r—741.42 0.025~10 0998 8
® y=51209x—18.178 0.025~10 09999
A y=4.6288x—48.169 0.1~40 1.0000
LD y=1.93151—26.449 0.25~100 09999
KL y=19604x+1563 0.5~500 1.0000
473 y=681.57x+836.76 0.5~500 1.0000

2.6 BEERRE

2.2, 17 BT TR Xk Bl A VR i, 42,17 T i 2

PR EREINE 6 UK, e SRR, 45 3 I3 3
#3 RBERERBER(n=3)
Tab 3 Results of precision tests(n=3)

PRl JREEEE, b g/ml RSD, %
LB 200 232
50 1.59
2 152
Ok 10 1.5
| 378
0.05 344
® 10 10
| 325
0.05 331
iFR 40 1.64
4 384
02 263
TP 100 178
10 389
05 23
KL 500 145
50 361
5 416
ZUK 500 214
50 379
5 467

2.7 REMKE

B “2.2.3" W A LA (A5 . 20141115) 3@ &, 705 F

JBCE0.1.3.6.9.12 h i BERENIE , iR e AR . 4528, IEC

Be R R HOR RO ORGSR i
HIMEH 0.023%0 ,RSD=3.90% (n=6) , £ LI S IAAE 12 h

hEHE 2016EHETHEEcH

WEEATUE
2.8 EEMHRAE

A BRI —HRE S (HE 20141 115) i+, #22.2.27 33
T A R S A TR, R 6 4y, B 2.1 I NI A kA
TZE C SR . 250, IEC ke R R R RO
TOIEARRKG H, SEER S REIE R 0.02%0, RSD=23.2% , %
A S M R
2.9 IR XL

BRI A il (Bt 5 : 20141115 i o, 22 6 403, 43 A
e AT T R L 2 2.2.27 TR ] A A A
PR 2.1 I N RIS A REI E L TR b P R B VAR
R IFE ECR , 45 R L3R 4,

F4 MR RN LR (n=9)
Tab 4 Results of recovery tests(n=9)

Pl WEE RS AR, WEE, MEER CEYMER  RD,
1% Hg g g pg EX/ ¢ X)) %
L 02533 50660  625.0000 641.9410  101.90% 100.62 1.08

02520 50400  625.0000 6369150 101.10%

02543 50800  625.0000 646.9610  102.70%

02550 51000 1250.0000  1261.3500  100.50%

02500 5.0000
02545 50900
02537 50740

1
1250.0000  1258.7500  100.30%
1250.0000  1256.3400  100.10%
1875.0000  1872.5740  99.60%
02532 50640 18750000 18735015  99.65%
02546 5.0920 18750000 18744670  99.70%
02533 0.0000 25000 25075 100.30% 94.69 451
02520 0.0000 25000 25075 100.30%
02543 0.0000 25000 25075 100.30%
02550 0.0000 5.0000 45420 90.84%
02500 0.0000 5.0000 45350 90.70%
02545 0.0000 5.0000 4590 91.98%
02537 0.0000 75000 6.9450  92.60%
02532 0.0000 75000 69300 92.40%
02546 0.0000 75000 69600  92.80%
% 02533 0.0000 0.2500 02700 108.00% 10497 382
02520 0.0000 0.2500 02663 106.50%
02543 0.0000 0.2500 02738 109.50%
02550 0.0000 0.5000 0.5005  100.10%
02500 0.0000 0.5000 0.5015  100.30%
02545 0.0000 0.5000 0.5010  100.20%
02537 0.0000 0.7500 0.8003  106.70%
02532 0.0000 0.7500 0.7770  103.60%
02546 0.0000 0.7500 08235 109.80%
53 02533 0.0000 25000 25000 100.00%  103.00 440
02520 0.0000 25000 25125 100.50%
02543 0.0000 25000 24875 99.50%
02550 0.0000 5.0000 50000 100.00%
02500 0.0000 5.0000 50150 100.30%
02545 0.0000 5.0000 49850 99.70%
02537 0.0000 75000 81750 109.00%
02532 0.0000 75000 81000 108.00%
02546 0.0000 75000 82500  110.00%
ZHR 02533 0.0000 25000 2525 10090% 10280 350
02520 0.0000 25000 25125 100.50%
02543 0.0000 25000 25325 101.30%
02550 0.0000 5.0000 50050 100.10%
02500 0.0000 5.0000 50100 100.20%
02545 00000 5.0000 5.0000 100.00%

ke

%
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k4
Continued tab 4
Tl W MRS AR, R, MERR EIIER RSD,
Jigis Hg  Hopg Bg 1g % W% %

02537 0.0000 75000 80775 107.70%
02532 0.0000 75000 79050 105.40%
02546 0.0000 75000 8.1825  109.10%
KL 02533 0.0000 25000 25000 100.00% 9847 3n
02520 0.0000 25000 25125 100.50%
02543 0.0000 25000 24875 99.50%
02550 0.0000 5.0000 50850 101.70%
02500 0.0000 5.0000 50550 101.10%
02545 0.0000 5.0000 SA150° 102.30%
02537 0.0000 75000 70050 93.40%
02532 0.0000 75000 70275 93.70%
02546 0.0000 75000 70500 94.00%
ZUR 02533 0.0000 25000 25000 100.00%  101.03 0.79
02520 0.0000 25000 25075 100.30%
02543 0.0000 25000 24925 99.70%
02550 0.0000 5.0000 50750 101.50%
02500 0.0000 5.0000 50650 101.30%
02545 0.0000 5.0000 5.0850  101.70%
02537 0.0000 75000 76200 101.60%
02532 0.0000 75000 76125 101.50%
02546 0.0000 75000 76275 101.70%

2.10 HmAPEKBEBRFNE

B3 HERE S AT, A3 B 2.2.27 TR Jy il Ak v
W, T4 2.1 T NS AR RN 2 |, B S PR B VA R
i, 5 5 (R SR : LFEAR AL 5%o, 1E e T
0.02%o , R A1 1T 0.002%0 , I 2R ANIF 1 17 0.02%0 , — HI R A
15 M3 0.02%0 , 2 A A5 13T 0.02%0 , — LA R AT L
0.02%0) »

x5 HRPERBBEFNUNELR (n=3,%0)

Tab 5 Determination results of residual organic solvents sa-

mple(rn=3,%o)
it LB Tdh # BE O R KB ok
20141115 0.02 <0.00025 <0.00025 <0.00025  <0.001 <0.00025 <0002 5
20141220 0.03 <0.00025 <0.00025 <0.00025  <0.001 <0.00025 <0002 5
20140125 0.02 <0.00025 <0.00025 <0.00025  <0.001 <0.00025  <0.0025

3 it
3.1 BIEHEREE

A3 3 23 51 1% F DB-INNOWAX . DB-17 . DB-624 #ifi P 47
YL B AN AE AT E |, 45 5 DB-INNOWAX \ DB-17 i 47 &
FEIAS REAFE T B Th V MRAR A0 15 3 DB-624 #M: A7 SR At ] 4 Xof
HE SR IV A5 0 56 443 B 3B A I 1R] R 15 min, PRMCAE 1
JH DB-624 i1 A7 S AT 0 5 7S WA b B D) 245 A B 7

B

3.2 MEEERESHENHE
VA IR 0.2 9% AR Al K I G, i RE o -
T ARBEL R EH KT 75.80.85 V- 30 min X 4575 )
A3 E SR, I T b R Bk R U AR (A I R
VI A IR ANER P RE A S H, BB 80 CHE R
TR . SEH LT 80 °C - 20,3040 min 5 HEFE,
4558 30 min B 4% 32 43 1 D TRT AR K B R, 6 4% 30 min 1
Ry VA ]
25 BTIR A AR R FeE (R MELE, W TSR
HE R EORL 2 PR B R B IE O b R HE R
RN IR E
S0k
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