55174 5617 W B 2 4 o iR A A Vol. 17 No. 17
2026 49 H Journal of Food Safety & Quality Sep., 2026

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20260121003

SIRME: FUL, Mgk, AR, S S E@IENAREIE BT 4 FeEE D] Bah e TR, 2026, 17(17):
196-203.

Cheng Fan, Mei Jie, Fang Cheng, et al. Determination of the content of 4 kinds of fusel alcohols in Baijiu by gas

chromatography internal standard method [J]. Journal of Food Safety & Quality, 2026, 17(17): 196-203. (in Chinese with
English abstract).

SRS NARTEIIE P 4 Rhoeis &

2O M o B xR EER Y kamE Y, BER?

(1. M EPERRBARAT, S 242000; 2. ZETFERFEY SEM TE%EE, 6 241000;
3. LR R TS, B8 214122; 4. HBHE TAREKFE MBS TG BN 239000)

W FE: BN @STSHETE(gas chromatography, GC)PARENE FVE P IEPEE . I THE. 5 T RS2 IGHE 4 Fhae
SR, A% R DB-WAX UI 3%45(30.0 mx0.25 mm, 0.25 pm), EBGEULEN NRY), @il &5
AR IBAT SR, SRS AR | PR T b A2 43 (58 400, 00k — Btk A I e s 2 i ml
k. GER 4 FhABEAe Br s o vk % Y5 L (0~500 mg/L) N itk E 228k +7>0.999, 3 %15 e Lo R 46t BR
0.073~0.128 mg/L, 10 ff Mt T B 0.242~0.426 mg/L, il A I & fk (9 K6 W3 2K o s [al e = 5y
94.39%~107.40%, FH% % 58 R, FXAEA « R BoR, A ERNEYS GB/T 5009.48—2003 { ZEIHTHE
SFEC N TAERRER AT i ) I S5 R0 B 25 57(0=0.05, P>0.05), Jrik—3E R I, 48 AWk
BRUERIE . B ACREE . REtE SR %, A ROIE RGIR 2, WL PO B B oK o
KA UM EIRE, AR O R

hE 425 TS207.3 kIR BIEE: A XEHE: 2095-0381(2026)17-0196-08

Determination of the content of 4 kinds of fusel alcohols in Baijiu by gas
chromatography internal standard method
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ABSTRACT: Objective To establish a method for determining the content of 4 kinds of fusel alcohols, namely
n-propanol, n-butanol, isobutanol and isoamyl alcohol in Baijiu by gas chromatography (GC) internal standard method.
Methods The experiment employed a DB-WAX UI chromatographic column (30.0 mx0.25 mm, 0.25 pm) and

selected tert-amyl alcohol as the internal standard. By systematically optimizing the instrument operating parameters,
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complete separation of each fusel alcohol from the internal standard and other components in the Baijiu matrix was
achieved. The feasibility of the method was verified through method consistency analysis. Results The determination
coefficients (+7) for the 4 kinds of fusel alcohols within the set concentration range (0—500 mg/L) were all greater than
0.999. The limits of detection at 3 times the signal-to-noise ratio ranged from 0.073 to 0.128 mg/L, and the limits of
quantitation at 10 times the signal-to-noise ratio ranged from 0.242 to 0.426 mg/L, meeting the detection requirements
for low concentrations. The recovery rate ranged from 94.39% to 107.40%, demonstrating good precision and accuracy.
The paired sample #-test revealed no significant difference (¢=0.05, P>0.05) between the detection values obtained by
this method and those determined according to GB/T 5009.48—2003 Methods for analysis hygienic standard of distilled
wines and mixed wines. The method demonstrated good consistency. Conclusion This method is simple to operate,

exhibits excellent separation efficiency demonstrates high stability and precision. It can effectively avoid systematic

errors and meets the quantitative analysis requirements for fusel alcohols in Baijiu.

KEY WORDS: gas chromatography; internal standard method; Baijiu; fusel alcohol
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0.25 pm); BEFTHE: #IREE 35 °C, 4% 3 min, 5 °C/min
F+5) 80 °C, LA 10 °C/min F+#| 230 °C, ££4F 10 min; i
FECTIREE: 240 °C; #FAERE: 0.5 pl; BERET=R: A URaERE;
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B, SHTEEE TS GB/T 5009.48—2003 J7 ¥ Al A 45
— 2k

GB/T 5009.48—2003 Jy ik 4 3 4 4 : i
AT » LZP-9300 ZURGIEFA:(2.0 mx3.0 mm x2.0 mm); &
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Fig.2 Comparison of chromatographic separation effects of 4 kinds of fusel alcohols in Baijiu under GB/T 5009.48—2003 method (a) and the
newly established optimized method (b)
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Table 2 Parameters of 4 kinds of quantitative methods for fusel alcohols

% EIEV:FE LG F/(mg/L) 2 5 i BR/(mg/L) ERBR/(mg/L)
LB ¥=0.6338X+1.351x10°* 0~500.0 0.9995 0.073 0.242
5T ¥=0.7638X+1.592x10°* 0~500.0 0.9995 0.128 0.426
ETEE ¥=0.6931X+3.515%x10°° 0~500.0 0.9996 0.117 0.389
S B Y=0.8581X+2.494x10°° 0~500.0 0.9996 0.111 0.369

23 FHAENEEMN. BEE

R T VNS S, X W — TSR L P 4 2y
P R M B AT 6 WREE A IR, MBI i (A 11 38
B U RNAH X b5 ME i 22 (relative  standard deviation, RSD),
GERANER 3 IR . B3R 3 AR AT AL, AR i I E T EE
ST, IETREASIREEN 6 YOEATINE 45 50 RSDs 4>
HM 0.62%. 1.33%. 1.34%F1 1.37%, ¥I/NTF 2.00%, FH
FOTREE M, BEEE.

[, AHHFIE 5 T 7 iR 4 Fh AR 00 £ B st 1) (4
RS RE, FEEEE 6 Wl E A LER
SEXAR B AL AT RSD, S5RUN%E 3 B, IR, 5T,
1E T PSS L B A 4% BE 15 1] RSDs 43518 0.02% . 1.50%
0.01%F1 0.01%, ¥/NT 2.00%, F£HZITEp 4 FhZemEn
REABI RS E, EIE R

6 UCPATILE, WOPFSE TR R RSD, SEE04h
TN 4 FrR . t36 4 AT, 4 BhZREEAE% 7 v bk 7
9 5.00 mg/L I i IR 99.30%~107.40.1%, FEAIFRK
A 50.00 mg/L A [EICER A 100.59%~104.34%, FEHIAR
JK-2h 500.00mg/L B # [FHKCR h 94.39%~97.89%, UK
WP ISR O o R VAR B TR AL P R o EAIRVR S I
TR WO WO, IR RN e, o R S PR
ARG A A A W B, SRS T g i /N R T S D A
SESCR AR . BT IR KT [T 3R 34 40 F 31 X,
SR E T2 B AR ZKSF T 119 RSDs 3/VF 5.00%.
Fe IR I A ATk DR R, MR

R3 FENESMHFBEEE©N=6)
Table 3 Repeatability and precision of the method (n=6)

Ipigiiazidis 5 B8 Wit ]
ZE LR, R EE RN REE R, H 4 FpaemE L7 (i Ty
e PO ; - T RSDs/% T RSDs/%
R BT EIAR A, I R AF, BEMEUERSCI AE AR EE Y /(mg/L) /min
R P & EEE 73.87 0.62 8.18 0.02
2.4 fnkREISSIS 5T 19.26 1.33 9.78 1.50
T WU v BB, SRE SR T 34K TR 27 13 N8 00
F(5. 50, 500 mg/L)IMEREHCIR, A UIUKE #E0T e —
F 4 AREY R B EE (n=6)
Table 4 Spiked recovery and its precision (n=6)
EiEan A JEAH/(mg/L) VS TIN5 VR B /(mg/L) SEH A (E/ (mg/L) S IR /% RSDs/%
5.00 79.24 107.40 2.16
IENEE 73.87 50.00 124.07 100.40 1.01
500.00 545.82 94.39 0.47
5.00 24.38 102.47 3.03
L 19.26 50.00 71.43 104.34 3.10
500.00 498.62 95.87 0.84
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EiFun AJEAE/(mg/L) PRI B vk BE /(mg/L) SRR AE /(mg/L) SR IR % RSDs/%

5.00 54.38 102.23 1.88

IE T 49.27 50.00 100.56 102.58 1.53

500.00 537.87 97.72 0.54

5.00 59.28 99.30 2.45

5B 54.31 50.00 104.61 100.59 1.37

500.00 543.75 97.89 0.36

2.5 5 GB/T 5009.48—2003 /5350 — XM 94

T SCE A b [E] O 5 B IE S, ASHIF 5T B R R TR
a8 K BRAR . A3 5 e T R AR, TS
FITE 4 P2 BER RS e RS e i, 7RISR |, iF—25TF
RS GB/T 5009.48—2003 J7 vk 4 L Xt —Fe ik 43
BT, DRI 7 52 bR i FH ol S0 5 48300t . A58 43 3
P& GB/T 5009.48—2003 H H Fs .5 1 £ S0 AH (2335 A6
AR, X3 RATE AP IR EE . TR
STEE. SR 4 RSB S UEAT S A, IR ad fe Xt
FEAR ¢ K00 A M BRI O Sk ARG N 22 57, JLE5 SRR 5 R,

B 5 AT, 3 AMREAC B i )7 1%:-GB/T 5009.48—2003

Tk W ZE BB R — P RE S P 4 FhAREE A i S
GB/T 5009.48—2003 J7 1 & {5 22 /) - HE) B Rk i fl, 3%
W 3 2 v B0 RE 45 SRR T GB/T 5009.48—2003 7%
ZE{E bR 2 M B e )7 5 GB/T 5009.48—2003 Jrik[a] 22
(RS A3 OB BE (R bR, 25 (E bR 2SR, LR 45 4 01k
B Ak R 2 10 22 T . PR SR A (AR 22y
KT 2.0, BEHIAR R ZEELL S0 kI 25 Sk s i . 28
Gt dn, 3 MR ¢ (HAHER N HRE R 3. B
K 0.05 AU FHEL(3.182), XFNL P>0.05, REAWIFI 5%k
(RN A2 S SR G2 5 22 5, X B P AR A (0 E 4
Bras REA B — 2

£5 KFZES GB/T5009.48—2003 BI—H M1
Table 5 Consistency analysis of this method with GB/T 5009.48—2003
~ GB/T 5009.48—2003 FZAEAR t Z5ip
FEA T . AR PIEN ZESBEL ) P -
Bt Itk H wE @) (a=0.05)
IENEE 81.77 78.47 -3.30
ST 14.66 13.46 -1.20 SRS
FEA 1 — -1.79 2.086 -1.713 P>0.05 f
IETEE 73.54 69.98 -3.55 5t
SR 48.71 49.63 0.91
IENEE 202.43 198.91 -3.52
ST 27.80 26.72 -1.08 SRS
A 2 — -2.33 3.492 ~1.333 P>0.05 f
1E TR 112.35 105.90 ~6.45 ZEt
SR 87.62 89.37 1.75
IENEE 77.25 73.87 -3.38
ST 20.22 19.43 -0.79 SRS
FEAC 3 — -1.70 2.989 ~1.136 P>0.05 f
IETEE 54.12 49.43 -4.68 5t
L35 52.24 5431 2.07
- VAW LU AR, 3 515 MR LU IHEaA0 H BR 0.073~0.128 mg/L,
3 & 1

ABIESE ABOR I ] bR, S I R A i B A
BN SRS, BB S NARY . A

b sy

T PP A AL o o3 T LA, TE T

i, HAERE

T
R 25 AF T W RS E, REAT RICULIMERE i i AL B 4S80

IR RS RZE, PRIEE BECRA TSN TS RIER
KW, A5 2RMAAE 0~500 mg/L J5 i ik B i FBl N 2R OC &R AT,
PO R BT 0.999, JEILH RAFAAR I AES . L@

10 5 i e R Ry 0.242~0.426 mg/L, T3k /2 1178
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