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Determination of acetic acid and hexanoic acid in Chinese liquor by gas
chromatography

PENG Xiao-Kun®, HUANG Xiao-Fang, XIAO Hui, XU Hong-Xiang
(Ganzhou Comprehensive Inspection and Testing Institute, Ganzhou, 341000, China)

ABSTRACT: Objective This study aims to accurately quantify two key components in Baijiu (Chinese
liquor) production and quality control: acetic acid and hexanoic acid. =~ Methods A direct injection-gas
chromatography (GC) technique was used for the rapid and precise simultaneous determination of acetic
acid and hexanoic acid in Baijiu. Results Using this method, the detection limit for acetic acid reached
0.012 g/L and for hexanoic acid, 0.0050 g/L. All correlation coefficients exceeded 0.999. The relative
standard deviations (RSD) were 0.32% for acetic acid and 0.33% for hexanoic acid, with spiked recovery
rates of 96.15% for acetic acid and 96.69% for hexanoic acid, respectively. Conclusion The new detection
method proposed in this study not only overcomes the limitations of traditional detection methods and gas
chromatography in many aspects but also demonstrates high efficiency, sensitivity, and excellent selectivity.
This method has significant practical implications for improving the production process of Baijiu, ensuring
the consistency of product flavor, and safety.
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Table 1. Concentration ratios and peak area ratios of acetic acid, hexanoic acid, and 2-Ethylbutyric acid

T H R 1 W 2 W3 W 4 WRE S

LIRS AR EE LU 2.0195 4.0391 6.0586 8.0781 10.0977
LIRS N BRI T AR LA 0.5688 1.4627 2.2095 3.0785 3.8738
CIR S AR EE LUMH 0.9883 1.9766 2.9648 3.9531 4.9414
OS5 Wb m A 0.9943 2.0400 2.9213 4.0006 4.9769
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Table 2. Regression equations, correlation coefficients, mean signal-to-noise ratios, detection limits, and quantification

limits for acetic acid and hexanoic acid
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Figure 1. Gas chromatographic separation of acetic acid and hexanoic acid
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Figure 2. Blank chromatogram of a 50% ethanol solution (2-Ethylbutyric acid as the internal standard)
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Table 3. Precision and recovery test results for acetic acid and hexanoic acid (n=7)

TiH FIAME (mg/L) Ki{E (mg/L)
iR 837.2 823.60-830.65
(S 424.8 410.45-414.70

K F3{E (mg/L) IR/ % RSD/%
827.69 98.38-99.22 0.32
412.79 96.62-97.62 0.33

S h, EAE TR ISR C R BRI
WO IMANARY), HlE 7 s e {8
FHAAH S S (A T T 2% 7 IR
DIVERS sk Rt . 3 3 i, 2
FR AN IR B IIAR DR 4351 T 98.38%-99.22%
H196.62%-97.62%, Wi~ RAFHER Y. AXT

PRz (RSD) 43528 0.32%7F1 0.33%, f&5/R
RS R E A R, iR as RS, R
& RAFIEEEYE, JLPAZ A S T4, 38
FHF 7 S ST 53T RS ] o S0 i SR 285 B R
AT ST 38 () 235 SR Ry 2 5 B 1 9 o e 42 ) o 14 1
FHPRAE T IR ST EIE SR



22 ey il

2

3 & 1

BRI ERED: (GC) TEALBEAE 4t i
EIPS I, REASTERLJE I [R] N SR (R iy H. 55 52 Vit
AT AR, I AR S T L, (BT
FE T T A — 8 SRR . I, AWFEE
TN ARAE IR HE R 71, RSB (i
(GC) IR REA i R AN C PR BEA T
TR LRI R, BTk RA
o B MR I, SR AN LR A IR TmT i
AT 98.38%-99.22%F1 96.62%-97.62% ,
RSD {EH2M 514 0.32%H1 0.33%, X ECEPRIIFT &
FEl PR BT A o 83 T S SR I, ATy
AR T AR P A P AT SRR R i
BRMRAAE T Hm RBUE . PR Sk,
RIS A T K Fh A e RE B A8 £2 A RE  3#T
R G B B AR T AR A T i L
Ho Rk, 7 e i g 4 W D0 i B
il P AR IRAERT, USRI il A 7= L
FORUE™ i — B0 77 R B R ) .

Sk

(11 #3235, ARy RIE S [0]. MRIEHE, 2010, (4):
105-107.

[2] PhUKYE, wZAE, PhEG. JURMISor TR ML AN 3
TR A B AR B S M (7], BRI RL 2422 4R, 2011,
31(1): 158-163.

[3] ZEKIE, TKESE, P Bl A e
B AR R AR R[T]. BT, 2009, (3): 25-26.

[4] skaxfe, FRUTRY. VRICHE A B i 42 i RE ).
BPRHE, 2012, (6): 76-77.

[5] PMEWE. SOt RaE M b i i A7), R
AR SHAR, 2000, 12(3): 12-16.

[61 KA, sk/NF5, BAR, . =R EIEENE A
Wb E WA R [T T MR T, 2012, 40Q2):

108-109.

[71 MR, SHERE, SRk, % M iR b S
KA DLERE GC-MS PG, TRtk
i1, 2014, 000(002): 31-40.

[8] 70k, FWedh, FHIRIR, &, mrPHARM A AR
O PR R R 7 i e 1 L 2 TR T ],
SyHrkE, 2013, 41(2): 187-192.

[9] BT SHGE-FE(GC-MS)HHH A TR 458
A7) b R E (]. RETTRGEHLAR, 2019, (007):
176-179.

[10] ERE3R. SOMHEREEN & A LR L BRI A2
FEVEE] TTMAET, 2023, 51(5): 143-146.

[11] MHERE, B . tHHLARBDOL I (i oy B B S5 1 1.
{a3i%, 1988, (05): 59-61.

[12] BT, ZRal®y, A Ak, Mol b i s s el
B KAk AR A )T AR AR T, 2016, 43(6):
159-160+172.

[13] JElE, XBS6HE, ZEWIIL. FeBOBHAEMESE T RS R At 38
PRSI, T PEEERE, 2002, (3): 28-30.

[14] B0, SR2PF, Smide, % SOME LR RAE A
W 2B Z RS OER ] BRI, 2020, 47(3):
99-100+104.

[15] R#, BEHEZE. M TSI (0 h SR S R AR IR
FAMREE I LLEHIFTE (0] AN I AR 2 B 2 4R
2006, 6(4): 61-63.

(FTAEBH: R4

EE RN

Il ’i E-mail:240802163@qq.com

RS, AL, BRI, BES
7 T A B AG .



