W9

B OE R OE

2023 7 W42 45 1

M 371 1 41 -

R AR T X R &%

\.s.-\!’if-ﬂr“'ﬂ&? ;i'-

:@q:' Eﬁﬁ?%i*ﬂé—tﬁ’]mﬂlﬁ]

%, R, £FE*

(Wb fedhfdr iy EY 5. B 4% 712100)

Wi AR S B AR
Ak J IR SR AR R Y
T, 8 B2 A ] IO A b 3y 0 S AR T D R

P IURLEE AT 1 CRE IR IS 20 mind . 2*(70 “C.20 min) .3*(70 “C.30 min) .4*(90 "C.20 min) . 5*(90 "C.30 min}
Ko AU (A (GO I FY B 45 4, LT ) (Bnose) 8575 S0 (0115 - W0 I AT (GIC-MS) HEA 41 BT 08
FAIE SRR .

EELFRM, b 1AL FR AR L, B e A R R

FHERE (P<0.05), H4", 5*H Uk 3050 R o iy TS 25 <2 2.00 /L, 203004 189 g/L 178 g/L. SRR R i o SORFE 22 e, I s ik

T U 2 23, BET LA U S AR A A DR A

AR T Se A T R 5 B TR (2.86640) , U

T 5 0

SEH . B b B A P AT LR R R TR P A R 2, O R A

SRERIA . SR AR TR TR AR s R AR Tl A
HE G4 S 56611

M E S 0254-5071(2023)01-0041-07
SISCAETC: SR T, RN, BCAT, A5 [t A 2 e L A v B BN R R (], b [

doi:10.11882/].issn.0254-5071.2023.01.008
:2023,42010:41-47.

Effect of heat treatment method of raw materials on methanol content and aroma of apple distilled liquor
ZHANG Zhibing, CUI Congcong, ZHAO Lei, LIAN Chen, AN Guiyang*

(College of Horticulture, Northwest A&F University, Yangling 712100, China)

Abstract: In this study, the apple distilled liquors were brewed after heat treatment of brewing apple raw materials with 1" {drving at room temperature
for 20 min), 2° (70 "C, 20 min), 3" (70 "C, 30 min), 4* (90 “C, 20 min), and 5* (90 °C, 30 min), the methanol content was determined by GC, the aroma

substances were analyzed by E-nose combined with GC-MS, and the effects of different heat treatment methods of raw materials on methanol content

and aroma of apple distilled liquors were investigated. The results showed that compared with the heat treatment liquor sample 17, the methanol con-

tents in other liquor samples were significantly decreased (P<20.05), and the methanol contents in the heat treatment liquor samples 4" and 5" were less

than 2.00 g/L, which were 1.89 g/L and 1.78 g/L, respectively. The aroma characteristics of the 5 liquor samples were quite different, and there were

23 common volatile aroma substances. The quality evaluation model of apple distilled liquors established based on the common aroma substances

found that, the comprehensive score of heat treatment liquor sample 5 was the highest (2.866 points), and the aroma quality was more outstanding. In

conclusion, heat treatment of raw materials could reduce the methanol content of apple distilled liquor and enrich its flavor components,

Key words: apple distilled liquor; methanol; aroma component; heat treatment of raw materials; principal component analysis
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Table 1 Sensors and their corresponding aroma types
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Fig. 1 Determination results of methanol contents in 5 kinds of
apple distiled liquors
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Table 2 Results of volatile aroma companents in 5 kinds of apple distilled liquors analyzed by GC-MS

MEFR casg RO Lirty . - L == B ; -
1 79-20-9 6.437 FA L 0.340.06 - - - -
3 141-78-6 7.352 L LR 71.3326.36ab  53.49:8.14b  87.27+7.57a  79.33:6.32a  63.21x7.84b
4 97-62-1 9.03 TR 2 - - - - 0.7120.18
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7 110-74-7 10.78 FH R I P - 0.2420.15 0.310.08 - -
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15 97-64-3 23,838 LA 2. 0.59£0.04ab  021£0.09b  0.342£0.09ab  0.35:0.09ab  0.8220.14a
16 10032-15-2 26,204 S AR L - - - - 1.2720.63
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21 106-33-2 33.837 HEER: 2 - - - 1.0720.17 .
22 28267-29-0 33.838 + =R 2P 04640142  03920.14a  029£0076 04920452 0432003
B §9.59 80,60 104,90 127.8% 132,79
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N 27 543-49-7 22.819 2-HERE 0.16+0.03 - - - -
s 28 111-27-3 24.010 I LR 8.37£1.32a  S55421.03ab  4.53:034b  547:09%b  6.76:0.81a
29 5T70-03-6 26.15 6| =/ : 2950472 1712049  3382026a  1.2520.37b
30 1569-60-4 27.131 6~ HH L5 T B-2- 8 0,18£0.07b 0192005 0.06£0.01b  0.1620.04b  0.87=0.16a
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Table 3 Variance contribution rate of principal compenent of 23 common
aroma components in 5 kinds of apple distilled liquors

ey FFEA 7 3 Bk A FH T A%
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Table 4 Factor load matrix after rotation of 23 common aroma
components in 5 kinds of apple distilled liquors

o s ke
1 7] 3 4

| ¥ -0.213 0 0531 0061 0818
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3 2-HHE TR 2 0.597 0555 0554  -0.169
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5 1E L 2 0978 <0103 -0.101 -0.148
6 FLAR 2B 0.650 -0.561 0272 0435
7 LM 0984 0020 -0.152 -0.087
8 S5 g 0962 0233 0133 0058
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10 e T EE 0957 0167 0211 0107
11 ETH 0944 0252 0009 0211
12 L) 0963 0031 -0255 0080
13 FC i 0.140  -0.549 0822  0.058
14 6-FILS-FUfIE2- 8 0849 0519 0095 0014
15 1- T 0961 0007 0271 0.053
16 FLE 0983 0177 0002 0049
17 Pl -0.562 0202 0802 -0.015
18 . 0028 0000 0342 0147
19 Pl 3 0.007 0998 0003 -0.066
20 3-3-Hi 0,589 0628 0280  -0.423
21 R 0975 0216 -0.036 0039
2 LT 7 0.021 0984  -0,030 0172
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Fig. 2 Loading diagram of principal component analysis of 23 comman
aroma components in 5 kinds of apple distilled liquors
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Table 5 Main components scores and comprehensive scores of
5 kinds of apple distilled liquors samples
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Fig. 3 Principal component analysis results of 5 kinds of apple
distilled liquors samples based on electronic nose

analysis
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