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Determination of ethanol residues in kanamycin sulfate by headspace gas chromatography

Jiabin Zeng, Zuyan Jiang*, Yadong Zheng, Wangiu Sun, Jian Yao
Xinyu Pharmaceutical Co., Ltd. Suzhou, Anhui

[ Abstract] A headspace gas chromatography method for the determination of ethanol in kanamycin sulfate
was established, and the external standard method was used for the determination. The specificity, linearity,
repeatability, accuracy, detection limit and quantification limit of the analytical method were verified. The results
show that this method has good specificity, good linear relationship within the range (r=0.9997), the repeatability
RSD is 0.75%, the average recovery rate of accuracy is 93.9%, the RSD is 2.3%, the detection limit and
quantification limit are 0.01, respectively pg/mL and 0.05ug/mL, which are equivalent to 0.02ppm and 0.1ppm of

ethanol in the samples, respectively. The method is simple and sensitive, and can be used for the quantitative

determination of ethanol residues in kanamycin sulfate.

[ Keywords] Kanamycin; Ethanol; Headspace gas chromatography

518

Bl RSB 22 —MPLW 21, T2 R0K
nRRRER. FIERETREMETERIIER
W, X LR EAL L KBRA R E AR
Pkt i ASTEAT IR BB DT TR IS MR T
WA — PRI, AANERRUE . S
LI B i 58 2 B AT — s IR . BRIEZ b,
"R ) BR R AT 25 A% 20 BORE R AT 8 I PTRAE
FYe BRI R AR B 2% 1 LI I 5 0 v AR A AR Lo
ZiEr, WA B E RS, TR AEDUR )
PRI o BRUBR 1 00 B 3R A2 i PR A5 Y 0 ) 79 2 2 A4
i LRI EE 2SI, ERE R A T E R

RO, LIl OIAE . BRI G AE . 5
M (AT TR - A8 2R G, T LU T
HRL 0 ) S e P ),

R B I 2 R MR B, HONEE
AL T UER . B A IR 7R 2 R IR IR (R TR
R, ERBOE DL SWMER KL OB
BRI Em RN BAR, CEENERER, A5k
AR5 T REA T Z 2590 I B R — 58 R 4
FOL Bk, R4E CRAEARIEREZ N , 45
(A=A 25 W B TR T BOR SR S B A (fl
LW R R AT TR SRy U, gear
TSSO B 3 I E R R R B R P LR B

EHEFA: YEK (1994-) Lo, PO, 2R, A%, TR, BUER TR, BFFOrm. 29mBTRmE .
SEIRER: P (1989-) UM, e M, B, TR, BFACUTIA: 20 R ETE T R

- 132 -


https://imrf.oajrc.org/�

Wk, B, AR, FhEiRK, Wit

THE 2 SO E B0 5 R R R IS 2k Th ) L R

B, SRR, BT VEMERRE LT, $RE
JifE. AT .

1 UG

X% Agilent7890B SAHEIEAY, S KA T
eI #: (FID) , Agilent7697 THAHERERS, FA20
04B 17 RF (EERFERPAXBARAFAD

FEdh: MR EMER ChEdBRmnamA=,
f#t5: 200601)

X o (EZ5EH], 2461 99.9%)

2 FESHER

2.1 &igit

%4 DB-624 (30m*0.53mm, 3um) ; &7
FHig: 50CHIIR, 1##F 10min, 4R/J5 LA 30°C/min [¥)
HETFE 150°C, HFF 2min; HiE: 2mL/min;
FECELAE: 200°Cs REMESIREE: 250°C; vitt: 1
0:1; HEFEAFL: 1mL.

TS 2644 “PATIRE 100°C, “FHTHTA] 15min,
FERILRIRE 90°C, EREIEE 110TC.

2.2 BB &

(D) xRS T somL FERF AL
K, WHREZEE 0.25g, 1RA), IKEZIE, 1%
5Y, VBN HR I 5

(2) XFHR VAT ERRRE I FRFRUHE 2 S
mL T 50mL ZFEHEH, IKEREZIE, B, 1
NIRRT, S BB RS ET SmL, BT
T o

(3) A RBERERIFERMNM, 2.5¢
T 50 AEMT, MAKERE, EERZE, B, 1
PRI, RS RIS A W SmL, BT
A, EE

2.3 bR

PLAi A KA NI 25 VT, 59 B X
VW, % IR BRI T, NS AR
o EigE, WA 1~2.

OB VA, 1 BIRTR RIS e ik,
NSAHERE, eaigE, W 3.

GERFH, O B R R R R
FH TR VAR QR E BT, A A R
Ui @tk

2.4 Anfkh Z F Ik

FAB ML 3 B EVE AT BRI, %

G LLZ) 0 10 IR BEAE e B IRIKEE, CRERIAL
PR 9 0.01pg/mL, AH 24T i LB 0.02ppm;
EFRA 0.05ug/mL, A4 T 5 ZEEKRFE 0.1pp
m. WK 4~5.

2.5 &KAETEE

K s mE B IR R IE £09 0.3, 0.5, 0.8, 1, 1.5,
2ml, B 10ml FEMS, FHKERARRERZIE,
PEAT, PR R R B IR B R AT, IR E, LA
LR E R AL RR (x) , HIEHEBUAI AR (y)
THRENETRE, S5 REW], CEERELE 150~1000pg
/mL 65 [l N 26 P R AT o

2.6 AHEEIRE

A MRS FE il GIREEDN 500pg/mL) , % Bk
BRI E 7k, FENSAHEIEA, ELHFE 6
U ME LW TR AR - 6 I 5E 45 SR 1 RSD N 0.75%
R IERE R, & T RIBE R RS0
SR

2.7 BRI

e il 2 PR 29 1500pug/mL, 43 R FR
RSB RIS 2.5g, DA FRAREI & O R VA
HERZ 25mL, ZHlBCH IR 50% 100%. 15
0% MR BEANIRE =4y, AR “2.17 TRt
AT, KL SRR, OEEMARE ]
%N 93.9%, RSD N 2.3%. 4R IE 2.

2.8 I LER

TR IRE R BRI ik, LRERIBRE
N<0.5%. S FENRDHRAF 3 ke kAT
e, gi R 3. ERER, CHEARERAR R
PRAEIER

3 WFig

3.1 &atftreyindE

(1) iR iE s

L NRAEIE T, AR ARV B B, 23 3l %
DB-5. DB-624. VF-17ms DL} HP-INNOWAX'®!
BHATHEL, RI DB-624 kI R B B i

(2) R L+

ARG AR IR B VA R B AR AU AR, R
FA 0025 30 R 25 16 0% 38 G0 F°F it 5o HE R 11 B B A ()5
e, WG T HEREVE BN T DL
A 3 P40 T 5 TR N I T B AR I T v R
SRS 7 72 EE B B 5 49 B GRAE

- 133 -



Wk, B, AR, FhEiRK, Wit THE 2 SO E B0 5 R R R IS 2k Th ) L R

ey
18
16
14
12
in
[ — S - e ———
i z 4 [} 1] il i
&1 =EER
oA
00 @
5
m
A ’
a0 - ‘
200
100 |
[
-
0]
I I I
n 2 4 5] B 10
N7
2 SHHRMEE&R
.
SO0~
400
00—
200+
1 &
=
4 w
106 i
i
Ill‘
07 ' il T T T T T ' I-- T T ' T T T T
4] £ 4 -] H 10 mi

B3 HidminiR

134 -



Wk, B, AR, FhEiRK, Wit T R v DN E B R 8 8 3R ) LB R

ph
a5 ]
an
as ]
20 -
15
10- =
"L - - .u} _ —— —
5
' ! T T ! ! ! T ! 1
0 2 d G & 0 min
& 4 MR
ph ]
ia ]
30 ]
25
20 ]
15
] g
10 @
—_— M — A% — — e —
5 —
i 2 4 l'l-i é 10 ir
5 E2R
=1 ZEEMZMENE
i 1 2 3 4 5 6
W (1 g/mL) 150 250 400 500 750 1000
ESTEA 678.7 1144.5 1752.1 2214.4 3368.3 4357.1
2L y=4.3782 x + 23.36
P10 =0.9997

- 135 -



Wk, B, AR, FhEiRK, Wit

THE 2 SO E B0 5 R R R IS 2k Th ) L R

* 2 ERERIEER

HFR e S RIS R /% RSD/%
i Pk i Bk h ’ ’
Y- 96.4 93.2 92.2 93.9 2.3
%3 ERBERBRAREL
e IR /%
200601 0.06
200602 0.09
200603 0.07

(3) T2~ 1l i B ()i %

53 0 7% 88 L BEAE P AT I [A] 10miny 15min Al
30min BF (0 €835 o B AR, A5 B g AR P TR N
15min. ~“FAFR A KT 15min PAG, 2820 B {8
ANFEHE N, R R SR A R E A

(4) FRREFIRIL

T2 SR € T v R B VA 7 ) — AN SR B AR 3

FIERRES, Rkl g, MR RIRER
S CEAE KR A RIS ARIE, LAKAE VIS RE
A R T 2

32 A HE K

B ] — P i 7 2R 25 1 TR 48h, B4R
PIINFR B N 110%, 1576 FICE 80%~120% 1) £
K, V=R CE 48h, AR TR ) AR ZH 2 5 4
B 5% B A D TE

3.3 &R MEgH R

SRR . BRI EEA
TR INEEAI, AR S R B AR R
GERFW, WIMRIREE 50+5°C, #EREITEEE 200+
20°C, FEE 2402 mL/min, ¥E5 ) ZEE5 B RSD
BINF 10%. BIZ I RLF, EH TR
A2 LR R T E

3.4 FREH) A Z

Foc IR Hp [ 24 81 2020 4R iz DY@ ) 0861 5% B 1%
FID " FNF 25903 MR AR B3R ] Br bl 231
(ICH) XFFREAEAIREMZE R Q3C (RT) , &
L IR BRI IR FE R <0.5%.

4 £5iE:

KA, CEEHETEEMNEERLE, ¢ A
0.9997, Mbr-T-¥IECE A 93.9%, RSD N 2.3%,

R PRy 0.01pg/mL, AH 2 T dh b & B K B2
0.02ppm.

ik, 2O iRERE R, EEVE, TR
& T BRI B3R b SRV 7R R B I E

B3

(1] XN 5%, e S V5 18, R, AL R T8 57 2 Tk S 18
RGN 77 9% () 28 ST B RG24 AR AL [0]. & W R 27%,20009,3
0(18):350-355.

[2] EFTNLE W, T4 = BT, 5 & 3, 2 0, s B R
R 2 SV R PRV ) SR AN ). R B AR Z A A,
2019,44(03):327-333.

[3] FRIDER W UL, 2806 X v A IR AT A 46 -HPLC 2.0 %E B
R TR 25 RV E S S IR & [ P B AR Z A A,
2019,44(01):88-93.

[4] &5, = e, T4 g 2= i 1 T S A ik i SIP
16398 J B2 A (1) LR IR BE VA R[] A E 25t 2 36 2
022,32(05):348-353.

[5]1 R, EAE 0N, 5, T, A A+ X FID T5
7S S R VRN B IR B I — BN ). B TR
[ %#,2022,49(03):508-512.

[6] 2842 F AR, ik FEMFIR, 2B S G E T i
KERF LS R[4 HT 4 E,1996(06):41-4
2.

[7] B MR e, wh e 4, 0k T 4. 0 2 S A e el 2 2
TR B R R 2 T B (0] B RO R (AT R 24,2021,
30(24):45-48.

(8] AR, XUZER\. Thi7s UM iyl e ik Ak Je B A HLis

- 136 -



Wk, B, AR, FhEiRK, Wit THE 2 SO E B0 5 R R R IS 2k Th ) L R

715% BE E[J]. 24 244 91,2013,32(5):271-272.

WREEHB: 202246 H 12 H

HWHRIHBE: 202247 H 26 H

BIRARSC: WEak, EH, MR, gk, ohid,
TS S AR GRS VE N E TR < R 5 2 1 L ERR B [J].

[ BRI 250 TR TS, 2022, 6(2) : 132-137.

DOI: 10.12208/j.imrf.20220080

WEER: RCCSE BUBMZ O AR IATIEHEE . E
M (CNKI Scholar) « Ji/i%dE (WANFANG DATA) .
Google Scholar 254 2g W% # T

FRAUFE B : ©2022 1E & 5 JF AR B AT 59 0
(OAIRC)FTH » AL FEIZIBARILZZ LI KIKK
%% . https://creativecommons.org/licenses/by/4.0/

[©_—® 1 open access

- 137 -


https://creativecommons.org/licenses/by/4.0/�

	引言
	1 仪器和试药
	2 方法与结果
	2.1 色谱条件
	2.2 溶液的制备
	2.3 专属性试验
	2.4 检测限与定量限
	2.5 线性范围
	2.6 精密度试验
	2.7 准确度试验
	2.8 检验结果

	3 讨论
	3.1 色谱条件的选择
	3.2 稳定性的考察
	3.3 耐用性的考察
	3.4 限度的确定

	4 结语：

