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Variation of ethyl carbamate content in the brewing process of

strong-flavour liquor in Hunan Province
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Abstract: Objective: This study aimed to improve the safety of

the strong-flavour liquor in Hunan Province. Methods: The

content of ethyl carbamate in raw grains, pit mud, distiller’s

grains, fermented grains and base liquor was detected by gas

chromatography-mass spectrometry. Results: In each

technological stage, the average concentration of ethyl carbamate

in base liquor was the highest, and the significant test of EC

content of head liquor and tail liquor P <C0.05, there was a
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significant difference between the two, and the head liquor was
higher than the tail liquor. The significance test P values of EC
content in the middle liquor between head liquor, tail liquor were
0.516 and 0.071, and the significance test P values of EC content
in different layers of fermented grains and base liquor were 0.770
and 0. 980, which showed no significant difference. The EC
content in base liquor increased with the extension of storage
time, and the absolute growth range was head liquor > middle
liquor > tail liquor. Conclusion: During the brewing process of
Hunan Strong-flavour Liquor, the EC content of the head liquor
was significantly higher than that of the tail liquor and the middle
liquor, and "Pinching the head" helped to control the EC content
in white spirit.
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ZHEBREE N 0.1 mg/L, 7% MR E/ME K 0.15 mg/L, Z
ﬁ‘@%ﬂm%ﬁéfm‘@ﬁﬁ 0.4 mg/LP, 3€H FDA #L
JE 1988 4F DL G AR 7™ 1 £ 46 5 46 T CIFRS BE<<14 %6) EC &
HARE M T 0.015 mg/L, 1989 4E LI J5 4 7 1Y Fit 45 %5 7%
GRS EE=14%) EC & i R BE# T 0.06 mg/L, 2002 4
A DR AR 20 UK AR S B S M B, O T E bR
Frifi, & B ARS8 IL 0.02 mg/L5,



F&M | Vol.38, No.12

i I S R S /N (DT S e S A S R TS
EC B3t 8 2 HLBETR B, 5 B 2 1) LA B RS 3T Al 5 BT 52
H #2518 AMTH G AR BF ST X G234 2 Hi (456 4 7
Aol 7 Y A TS S 5 5 AR R R A AR L AT DG e I
T AN AL o BC & i i E KA A ML T 5 18 oA DL AiRGE

WEFE AR SRR B T TR DL R R P By EC & it
AT I RHGETH 0 A T B AN ) T2 203 e v 9 7 1

TT43HT - B 76 N 4 w2 Y Y 09 1) 2 & PR AR IR 4G .
1 MEt5J5ik
L1 Rm#R

B 2021 4F 3 ., T W pE A S T i A 4
Al 2R AR 183 HEUARE o o JEORMRE Y 7 bR, B YRR
fb 36 HEVK WS FE S 64 HE UK, RS AR & 10 LU BT R 3%
TR A 48 bR U AE ARy B 18 Hb ik,
1.2 KFigE

“EW EC k. N ke, Bou b THAR (R
) A MR F

BALH . Z - N-TH 3 (PSA) 43 4l L 18 25 45 A4k
R A RAFE

SIEW IR TR AR« 2 5006 BB R A R
NEIR

S A RE— %Y Agilent 7890B-5977A B, (S
B CRED A RA

W 7% % AV . Hei- VAP Advantage ML/G3 #, 7
75k A BR A FD

i F K . ME204E A, M4 8 — G F 2 BH 4 CP ED
A BRA A

BDAL: TDL-5A AL 7 = BRI A RAF
1.3 REAHE
1.3.1 @ik & B HE 68 HP-INNOWAX,
30 mX0.25 mmX0.25 pm; FEAE DR 220 C s AN im ik
FEsiERE i 1 pl; AR R W7 50 °C, ff4F 1 min, D)
8 °C/min FF & 180 °C, Lk 20 °C/min FF & 220 C, #HX
JEA LA =>99.999 %, % 1 mL/min,
1.3.2 B BT EBHFEED GRS 70 eV; R
FRRBE 150 °C 5 8 F IR BE 230 °C s &4 4 il B2 250 °C
WRIAEIR 5 min; BEREES T WD (SIMD ; 2 5 H R Z iR 3%
Woll 8 T (m/2) 44,62,74,89,F BB T 62,
1.3.3 ki gy WERH AR 10.00 g AR TR 45O
40 °C KBW RS WAL T 2 mL, HKEEERE
50 mL &0 L K AR e A AR TR 10 mL, i AE
AR EE M H A, A 10 mL =& W ke, IR E
%2 1 min,4 000 r/min &[> 3 min, ¥ F 2 PLAHE R
A, KA IA 10 mL — 4 W k%, 5 &
2 WL AIT EAYAE 40 CARBBIRIRA Bl T,

HEGEE W RBUATREIBTEEFRZIESETUMNE

WAL I 2 mL G B4 rp I sk R R 2
10 mL .08 F, A 2 mL IEC %, WAEERS 1 min,
4 000 r/min B 3 min, HFEIEC kM. MA 2 mL I[EC
PEEEHAL 1R, I ZIEAH T IA 0.05 g PSA R},
BEVRAT 1 mins i 0.45 pm HHAHIERL . GC-MS SRk
I E .
1.4 HESESSH

K H Excel 2016 Gt 8B4t 7 BUs G it 5 B0 K
U5 5% Il SPSS 22.0 B4 40 1 518
2 #R50H
2] BRETERPFAAYHEERRZIESR

M2 1 P50, 7 MR RO SR A 1R EC, 25 U T A
Tt L R T A Sk T D RN R (A 1~
10 4EANEE) (1 EC #4814 3k 84,124,170, 270,
325 pg/kg, EC ¥ F 9N 72.2%,90.0%,98.4% ,
98.0%,100.0% ,

®1 HEREUER

Table 1 Test results of the samples
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T ECH RN 5.0 pg/ke.

JEoR R At EC, B JE R A B R &8 EC, {3 5 R
77 XA R A AR R 2 5 0 (T P EC & X5 R &
TR PR Y PR R TR T A I DT, i
EC Wy =4 M B 5 a0 k¥ R 2 & & B A %KM %
P HIRE S LR RN AR B E R A —ERRE,
(R Z M A A [N I HE EC Ay 42 A7 5 T V86 % L Y gy
G s FA P 7 26 18 2o 2 R IR BE T 3 100 °CLEC ¥ a5 184 °C
B FH A F KM & B, A7 0 I EC £ 29K A
FE v PR O P EC o e IR 5 T 3R Py
EC EZAEZER B h A28 )5 A B ep = A
22 AEAZBREEPSEFABRZESSE

Mg 2 AL LA RE EC 5B B EWKG P=
0.041<20.05 , 3 W 1 3k il B2 8] 77 76 0 3% 22 5, HL 3k
EC & it i 2 = T8 R 5 o i) B 26008 A v sk i R )k
PERE K P {EAY 51N 0.516,0.071, R B 2, BAK B K i 3
P BET X  e Ae UY B S R AR — B, — s
T e A B W AR AR R R Sk R B,

29



30

HA# 3 FUNDAMENTAL RESEARCH

B 2548 | 20224 12 A | RSV

R2 TEEBREBE RBRAESWR(LSD ZFHLLEK)'

Table 2 T-test analysis of variance table (LSD multiple comparisons) for base liquor in different distillation stages
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Figure 1 Relationship between EC content of base

liquor and storage time
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Figure 2 Relationship between EC content of Vintage
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