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BE 2222 EERS BIR, HEE T, FAR T OmmBROE R, W 110016, 252K,

JR Y 518057 3R 2N BMARAT, )& &I 518057)

WE: BRY ZIMREHFSHAWEANZGEHNAAMNEF %, Ak KAAME#ER, FIDAMNE, DB-624 £
Feitie, AETENAFEANE, ER SHAIENZLS5 S R>2.0), HibHKEIY>10000, H&HRTFIHKS FHEE
BARME, XX R R, FE, O, AT, W2, NN-ZF & F 5k (DMF) 8 2055 B 5 %) % 30~480 pgrmL ™!
(r=0.999 8), 4.1~65.6 pgrmL™'(r=0.999 9), 6.0~96 pg'mL™'(r=0.999 2), 2.0~32.0 pg'mL™'(r=0.999 3), 8.8~141 pg'mL"'(r=0.999 9),
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5 AR A HLE ] 69 T3 B FE M=K KA 99.6%, 100.8%, 99.8%, 100.8%, 99.0%. ZEit ZF kM E. RE. A, F&F
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Determination of Five Residual Organic Solvents in Thymalfasin by GC

CHENG Leil, LI Yulanz, TANG Yangming3, BI Kaishunl, CHEN Xiaohuil*, WANG Tiejiez*(l.SchooI of
Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2.Shenzhen Institute for Drug Control, Shenzhen
518057, China; 3.Shenzhen Hybio Pharmaceutical Corporation, Shenzhen 518057, China)

ABSTRACT: OBJECTIVE To develop a GC method for the determination of five residual organic solvents in thymalfasin.
METHODS The five residual organic solvents were determined by GC with FID detector, on DB-624 capillary GC column,
with n-butyl alcohol as internal standard. RESULTS The five residual organic solvents were completely separated (R>2.0), and
theoretical plate numbers were all above 10 000. Thymalfasin sample had no interference with the detection of the five residual
organic solvents. The method had a good linearity and the liner range of methanol, acetonitrile, dichloromethane, pyridine and
DMEF were 30-480 pg-mL~'(r=0.999 8), 4.1-65.6 pg'mL"'(r=0.999 9), 6.0-96 pg'mL"'(r=0.999 2), 2.0-32.0 ug'mL"'(r=0.999 3),
8.8—141 pg'mL™(r=0.999 9), respectively. The recoveries (n=9) of above five organic solvents were 99.6%, 100.8%, 99.8%,
100.8%, 99.0%, respectively. CONCLUSION The method is simple, sensitive, and accurate with good durability. It can be

used for the determination of the five residual organic solvents in thymalfasin.
KEY WORDS: thymalfasin; residual organic solvent; internal standard method; GC
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K s B2 JEURE 2 R YN = 2 e i B IR A A
#5: 20100701, 20100801, 20100802).
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(30.0 mX 0.53 mm, 3.0 pm); AL EEE: 200 C;
Krllgs: FID; Kgsi . 250 C; R il
50 CH#+F 7 min, LA 30 °C-min' I3 Z T4 200
‘C, {54 5 min; 377 %05 A : 2.0 mLemin™';
3G 5 01 ERER: 1l BN 30.0 mL-min s
2.2 WIS

221 WAREW RS EIOE T EE R, HAKE
EAB A 1 mL 5 0.2 mg (VTR 7E 49 RV
222 XS SE REERFRE. O —
SR IERE . DMF 38 &, H K2 SR B RE 1 mL
)5 L 0.6 mg, 4 0.082 mg, 5 F4¢ 0.12
mg, MEAE 0.04 mg, DMF 0.176 mg [, 1EN
Xt I A 2

223 XTHSAEW KSR EBON G S 5.0
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Figl GC chromatograms

A-blank solvent; B—standard solution; C—sample solution; D—solution of
standard and sample; 1-methanol; 2-acetonitrile; 3—dichloromethane;

4—the main peak of sample; 5—n-butyl alcohol; 6—pyridine; 7-DMF

24 ZMERHR

R 2 PO IR g 0.5, 1.0, 2.0, 4.0,
5.0, 6.0, 8.0mL, Zr7l&E T 10 mL &)+, #Hk
I WAREW 1.0 mL, WKFBEZIE, 4.
R AT, DA R 5% B 5 77 5 PN s 4 (1) e i R
HEABBR(Y), R BV R (ngmL ™) A
AFROOBEATERPERNH, 25 RWE 1, FEE. L.
TR RE. MEBE. DMF 7E % L v Py 2k
KR RUF(r>0.999).

x1 ZHEREEE PR

Tab 1 Liner ranges and regression equations of calibration

curve
i B G Eapes '
pg'mL
R 30.0~480.0 Y=43.91X-3.120 0.999 8
i 4.1~65.6 Y=32.25X+0.4320 0.999 9
TR 6.0~96.0 Y=154.7X-1.522 0.999 2
i 2.0~32.0 Y=20.02X-1.022 0.999 3
DMF 8.8~141.0 Y=47.90X+1.893 0.999 9

2.5 S FRAES I PR

i JRUA TV T 5 T S0 2% 1, R 3 BRI AR
g, NG & W, Mg, DMF &, &2
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BRI e . SRR, . &
FRGE e AT DMF S B 439310 24 2.0, 0.82, 1.2,
0.40 11 0.88 pg-mL™", E &5 N 6.0, 2.5, 3.6,
1.2 f12.6 pgrmL ™",
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2.6 XK AL

$ “2.2.37 TR 7 VA BCHD FE R 1 0
fg “2.17 WUF g AP 6 I, WIlE. &
& & HBE. MEBE. DMF L5 A Ay 06 B EE A 1
RSD 14354 1.0%, 1.4%, 3.6%, 1.9%, 1.2%.
2.7 EEMERE

IFENA 2 1.0 g, RESEFE, % “2.247 T F
JHERC I S, PATERE 6 17, 4% “2.17 Tl
N EGESAFIERE T, 5 PR HLE I ARSI
2.8 FE MR

$% “2.2.37 TR J7VERCHD R 1
THEFREO, 1, 2, 3, 4, 5, 6h, % “2.1”
WU O AR A, TRE. O &,
ke - DMF 5 A A 1 i TR BCAEL ) RSD B 2390 4
1.4%, 2.0%, 4.1%, 2.4%, 2.5%, %M 5%
WAE 6 h WEE .
2.9  [AfcEilEs

HU B ik IR R R L 2T 1.0 g0 RESBEFRE
BT 10 mL &=, IAGEEKEZ B, AT
BRVE O 4y, JLrb 34 I KR S 4% A5 4.0 mL, 3
B3 TN S i 59 5.0 mL, 3 443 AN FiL s %
W 6.0 mL, AXJ55 AR I\ W BRI 1.0 mL,
RKFREZIE, 5, A&, . mkEdt
AR 3 e J0 il RS 25 S R I v R
% 1 pL, FENTAHEIESG dskmR, HE R
., R NE 2,

*F2 FREFXBLERN=3)

Tab 2 Results of recovery test(n=3)

_— DI T VAR EC 5 VA =1 1 & <V | RSD/%
ng ng % W%

i 2 660 2750 103.4
3287 3241 98.6 99.6 2.1
3917 3796 96.9

i 352.0 355.5 101.0
440.0 4495 102.2 100.8 2.7
528.0 523.8 99.2

ZHFRE 5440 538.2 98.9

680.0 674.4 99.2 99.8 4.0
816.0 827.3 101.4

ng g 176.0 182.8 103.9
220.0 219.8 99.9 100.8 2.8
264.0 260.3 98.6

DMF 696.0 668.4 96.0
870.0 865.8 99.5 99.0 3.8
106.0 108.3 101.4
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HPLC BN EFEBAZE T 6 NS =

INE, £&, BIBRAE, FIHREGEER LGRS, BEAF 830011)

#ZE: BR &35 HPLC R EHBAZHTEHRR., P T. FMEAF. R5EF. aRFBPRELFTLTHNH %,

Fik KA PMC pack ODS #3545 (4.6 mm=250 mm, 5 um), vA 0.2%5% B 7K 8 % -0.2%B5 8% TRk 78R A A gh A8, 46 % bt
Hl % K 360 nm, KiE 0.6 mL-min~' VR 6 A RS 45 min R B A B, 65 R 09 F 3 = E A 97.7%~100.7%(RSD
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