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Application of gas chromatography internal standard correction factor method in the
determination of ethyl acetate content

ZHANG Yuehua, LI Sijing, WANG Ying, HUANG Weiyi, CHEN Qing, YANG Juan*
(College of Food Health, Guangzhou City Polytechnic, Guangzhou 511370, China)

Abstract: Aiming at the limitation of traditional Abbe refractometer in determining high concentration ethyl acetate and the complicated operation of
gas chromatography (GC) standard curve method, a correction factor method of internal standard for gas chromatography was established using n-propyl
acetate as internal standard to detect ethyl acetate content. At the same time, it was compared with the standard curve method, and the specificity, re-
peatability, stability and standard recovery rate of the method were investigated. The results showed that the GC internal standard correction factor
method could accurately determine ethyl acetate with the mass concentration of 0.093-45.018 g/L and mass fraction of 10.262%-97.930%. The limit
of detection of the method was 7.55 mg/L, the limit of quantitation was 24.46 mg/L, the relative standard deviation (RSD) of the repeatability and sta-
bility tests results were 0.12% and 0.25%, respectively, the standard recovery rates of ethyl acetate in Baijiu samples and synthetic samples were
100.96% and 100.46%, respectively, and the RSD of the standard recovery rate test results was 0.66% and 0.31%, respectively, which showed that the
method was suitable for detecting the content of ethyl acetate, with good repeatability, high stability and simple and fast operation, which significantly
improved the efficiency of food analysis and quality control.
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Table 1 Preparation of the standard curve sample solution

Fs 5 i WoRehE NARPRIER A BU/ML AR BYmL
1#~3# 0.15 5 50
A~ 5t 0.20 5 50
6 0.50 5 50
TH 0.10 5 50
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Fig. 1 Gas chromatogram of calibration sample 5#
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Table 2 Quantitative results of ethyl acetate contents in ethyl acetate
samples by correction factor method

" LWL " LR
B SRR WER W2/ | s SRR WERY W2/
% % % (gL (gL %
1#  97.930 98.370 0.45 8#  45.018 44.889 -0.29
2#  93.979 94.509 0.56 o# 9.006 8.990 -0.18
3# 89.976 90.703 0.81 10#  4.648 4.691 091
4#  79.998 80.328 0.41 11# 1.875 1.886 0.56
5#  49.994 50.017 0.05 124 0.932 0.939 0.75
6#  30.006 30.136 0.44 13#  0.093 0.094 1.22
T# 10.262 10.306 0.42

23 HEMERELE

231 ZEXR BHREFEZER

LR i b 1R i 2K 19 2 8 [0l U5 07 7 0 y=0.463 25x+

0.000 43, #15¢ 250 R>=0.999 91 , 1 P 7E 2. R £ 1k I vk 8
0.07~3.50 mg/Liti [l N 4P DG &R R4, %007 Tk iy At B A
FE R BR 4 51 4.72 mg/L 15.31 mg/L,,
232 LB LEAENINE

T8 AT o R 2 [ VA BRSO R SR RE T 1~ 13#
I R SR 3 i 25 R WL 3R3
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Table 3 Quantitative results of ethyl acetate contents in ethyl acetate
samples by standard curve method

" LR TR b LR T
o OEBRM WEM G | g SRR WEM 2/
% % % (g-L)  (g-L) %
I# 97930 98580  0.66 | 8% 45.018 44.883  -0.30
2# 93979 94089  0.12 || 9%%  9.006 8969  -0.41
3% 89.976 90240 029 || 10# 4.648 4615  -0.72
4# 79998  79.809  -0.24 || 11# 1.875 1.888 0.67
S#  49.994 49761  -047 | 12# 0932 0923  -1.02
6# 30.006 29912  -031 || 13# 0.093 0.092  -1.49
7# 10262 10225 -0.36
F 30, TR L BEFE T 1#~ 138 4R LR i )

N 5055 S B A O 22 S 7E +1.5%3 FBl P, 150 BH 0 o 4% 8 ofe
W, 24 R TR O B SR N 2 045 B9 5 3 ok
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251 EA ML

K FHGCH M 63 1 IEFE & S#, 38 3 4 1 R T LR &
T 5 o, 45 R R B, 603 A% TE KR A SR 288 TG 25 12 0 .43
5114950.634% .50.266% .50.521% .50.440% .50.526% .50.511%,
RSDH0.12% , & BIZ Jy ik W E 2 PE R AF R 5B
252 LK

K F GO 7 28 385 0 AS [ B[] 4 8 15 R o 5%,
A E R T iA X 2R O TR RE R, A 0 R B, R D B L S#
JEOh.2h.4h 8h 16 h 24 hith 2 12 21 & & i 5 (8
43 51 4 49.946% 49.700% .49.460% .49.444% 49.308% .
49.293% ,RSD }0.25% , % W% 7 vk fa e M
2.5.3 JmAR E 0K S L g

i 5 A TE I 63 OB T- VAR FE 5 A& 5™ W H- 1
TBRFE i 1 R T8 2 8, FF T3 b [ 503 B+ X b
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Table 4 Results of standard addition recovery rates tests for the
determination of ethyl acetate content in Baijiu by gas
chromatography internal standard correction factor
method
ANEAE/ b/ BISE/ WEE/ IR/
(gL (¢L) (gL) (gL) %
1.13 0915  2.045 2.056 101.20
1.13 1.150 2.280 2.293 101.13

1.13 1.490 2.620 2.628  100.54

1A RSD/

Fe i W% %

J-1-1
J-1-2
J-1-3

100.96  0.66

K5 SHEBEARKRERFENESH=YHZBRIESEN MR
[ R LI 45 R
Table 5 Results of standard addition recovery rates tests for the

determination of ethyl acetate content in synthetic
products by gas chromatography internal standard
correction factor method

AJRAE/ bzt FRIRAE/ e fE/
g g g g %

H-1-1 0.2426 02066 04492 0.4503 100.51

H-1-2 02489 02432 04921 04928 100.28

H-1-3 02444 02944 05388 0.5406 100.59

i/ Sy RSD/

Fed W% %

100.46 031
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I ZRAFIZRS A R0, U T- DI As A b A5 B ™ BT H- 1
A ity (81 0 1505 53531 0 100.96%F1100.46% , bR
[ WA 4 35 58 48 SR A9 AR R A 1 Al 22 73531 9 0.66% F110.31%
SRR KR PR 73 ] MER X A S BT T i SR
BRI T E &,

2.6 FEIRAES T LR LBA M E

K FHGC PR AL IE P 73L& il £ 1R 1R 7 I i
AR PR O TR g i A5 R k6, thaR6m 1, &
B TR T PR AR S H-1 ~H-3 (9 R B & o o
96.54% .95.70% .97.31% , 1B FE it J-1~J-3h £ TR LR &
113 g/L 132 g/ .0.97 g/L,RSDH) <<1.5%, Z5 R &
B, N FRAEIE Y 7 T O™ R R Al b SR &g
5 A, D0 5 R D 22 /0, TRER TR

*6 ETSHBEARRERFEIRERPZCBRZIESENNE
HR
Table 6 Determination results of ethyl acetate contents in actual

samples based on gas chromatography internal standard
correction factor method

B i FE/% B Ha/(g- L)

H-1 96.54+0.21 J-1 1.13+1.15

H-2 95.70+0.17 J-2 1.32+0.61

H-3 97.31+0.22 J-3 0.97+1.24
3 &it

AR CIRIE N ERVE R A JESr T — e 21
T 5 i B SR S AR I R 12 1207 % REVERA I 22 okt
TR EH0.09~45.018 g/LFI T i 53400 10.262%~97.930%
TR A 2 BR TR K BR R 7.55 mg/L, 5 8 R 2446 mg/L,
A R T S 6 5 SR A0 HE X B o D 22 (RSD) 43 51
0.12% .0.25% , FIFE i FG B0™ PIAE & b 1) 2 TR L TR
EInAR [ 2R 4351 4 100.96%F1100.46% , Il [ i 54 56
&85 SR (18 R G A v A 22 4331 4 0.66% F110.31% , i B % 7 ik H
SN e M BRI N B S TR SR Y R R
gl B AT, T F T i O BR TR B I A
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