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Abstract: At the same time, headspace solid phase microextraction (HS-SPME) and gas chromatography-mass spectrometry (GC-MS)
were used to analyze the volatile aroma components in the grapefruit body before and after the bitter removal, and the bitter removal effect was
determined by sensory analysis. The results showed that the optimum debittering conditions were as follows: enzymolysis temperature 50 C,
enzymolysis time 60 min, naringinase dosage 2.0 g / L and liquor pH 4.0. The content of naringin in grapefruit wine decreased from 165.69
mg/L to 76.76 mg/L, and the content of limonin decreased from 17.08 mg/L to 9.87 mg/L, with the removal rates of 53.67% and 42.19%
respectively. Without debitterizing process, 69 kinds of aroma components were isolated and identified from pomelo wine, including esters,
alcohols, acids, aldehyde, ketone and olefin etc.; after debitterizing process, the volatile aroma components reduced pelargonic acid methyl ester
and nutmeg acid, but generated Ethyl cis-9-Hexadecanoate, ethyl caproate and normal propyl alcohol, the three kinds of aroma components
improve the flavor of wine. The results showed that naringinase had a good debittering effect on grapefruit wine, and retained the essential
characteristics of grapefruit wine body, which provided technical reference for the preparation of grapefruit wine and laid a theoretical
foundation for the development of grapefruit wine with local characteristics.
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Table 1 Experimental independent variable factors and levels
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Fig.1 Changes of temperature, total sugar and limonin

analogues during the fermentation of pomelo wine
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Fig.3 Removal rate of pomelo wine by enzymatic hydrolysis
temperature (a), enzymatic hydrolysis time (b), amount of
enzyme added (c) and pH value (d)
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Table 2 Orthogonal test results and analysis of naringinase extraction process optimization

s o iy e
A B C D LR F % PR/
1 1 1 1 1 45.53 35.08
2 1 2 2 2 53.26 40.59
3 1 3 3 3 52.68 38.96
4 2 1 2 3 46.85 37.67
5 2 2 3 1 48.95 39.88
6 2 3 1 2 45.67 35.68
7 3 1 3 2 47.89 37.00
8 3 2 1 3 45.30 36.85
9 3 3 2 1 51.27 38.75
Kl 50.490 46.757 45.500 48.583
A E K2 47.157 49.170 50.460 48.940
K3 48.153 49.873 49.840 48.277
R 3.333 3.116 4.960 0.663
K1 38.210 36.583 35.870 37.903
i K2 37.743 39.107 39.003 37.757
& K3 37.533 37.797 38.613 37.827
R 0.677 2.524 3.133 0.590
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Table 3 Analysis of variance of orthogonal test results with the

removal rate of naringin as the evaluation index

RN RT S X
A 17.564 2 26.572  19.000 *

B 16.032 2 24.254  19.000 *

C 43.822 2 66.297  19.000 *

D 0.661 2 1.000  19.000

RE 0.66 2

R4 TS RBRRRIE TN EIRE R EE R E ST
Table 4 Analysis of variance of orthogonal test results with the

removal rate of limonin as the evaluation index

F0.05

3y T AwE  Fia s R BEH
A 0.720 2 22.500  19.000 *
B 9.555 2 298.594  19.000 *
C 17.496 2 546.750  19.000 *
D 0.032 2 1.000 19.000

RE 0.03 2
E: R RYARE (p<0.05).
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Fig.4 Radar map of sensory score before and after removing

the bitterness of pomelo wine
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x5 MTETERERMERIRE MG HER

Table 5 Results of main volatile flavor components in pomelo wine

A% REHE/min et 2 75 2R R
AT o=
1 3.594 LBz C,HsO 2043.279 2338.898
2 6.732 FTB C4H;,0 33.835 37.482
3 8.645 ETE C4H;,0 0.381 0.552
4 10.449 2-BWH TE CsH;,0 46.379 47.424
5 10.548 SR B CsH;,0 102.605 153.665
6 15.709 ECEE C;HgO 0.002 0.002
7 16916 B R-3-Tk-1-B2 C¢H;,O 0.002 0.004
8 22.257 2-F M Bz CoH,,0 0.004 0.005
9 23.234 23-T—B% C4H;00, 0.094 0.102
10 23.374 S AEEE CoHisO 0.006 0.007
11 23.731 FEE CgH;50 0.003 0.003
12 28.804 a-th B CoH;50 0.001 0.001
13 29.845 2-+—Bz C1H,,0 0.004 0.006
14 36.448 RUEE CgH;00 0.129 0.177
15 40.738 P T ARES CysHxO 0.003 0.007
16 50.68 -+ m2 C6H340 0.005 0.004
17 5.071 EREE C;HgO - 7.343
18 2.539 LER LBR C4Hg0, 54.984 70.578
19 4.394 FTE LB C¢H 2,0, 0.550 0.766
20 4.861 LERFT Be C¢H 2,0, 0.396 0.383
21 6.944 LBRFIR B C;H,40, 3.550 4,128
22 10.491 IF TER LB CsH 60, - 4.163
23 15.478 FLER TBs CsH;00; 0.147 0.195
24 18.557 FER LB C10H200, 0.144 0.113
25 21.247 B C10H200, 0.002 -
2% 22,648 9 C1HR0; 0.002 0.001
27 23489 ¢ B S C1H0, 0.002 0.002
28 24.149 FLBR % Bs CgH;40; 0.002 0.004
29 26.248 WRBR LB C7HgOs 0.001 0.002
30 26.349 y-T R B C4HqO, 0.001 0.002
31 26.64 RBR LB C1,Hp,0, 0.098 0.159
32 27.372 F BRI ES C13Hy0, 0.001 0.001
33 27.572 KR LBS CoH;00, 0.019 0.023
34 28.339 T B —TEs CgH 404 0.119 0.166
35 32.059 KU TES CioH 20, 0.002 0.002
36 33.071 LR LB CioH120, 0.023 0.030
37 34.145 B AEBR TS C14Hp30, 0.014 0.031
38 40.941 + W LB Ci6H3,0, 0.031 0.031
39 44.115 + A8 LB Cy7H340, 0.007 0.008
40 46.052 AEHEER F B Cy7H34,0, 0.003 0.003

TR
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HELER

41 47.226 AFARBL T B C13H360, 0.340 0.568
42 47.854 IR-9-+ BB T B C5H340, - 0.023
43 50.891 FEINBRE LB CeH 04 0.009 0.014
44 52.536 +\BR 7B CxHy0, 0.041 0.080
45 52.907 B T Be CaoH350, 0.025 0.055
46 53.906 kR B8 CaoH360; 0.010 0.023
47 19.827 L C,H,0, 0.187 0.224
48 24,335 FTE C,H0, 0.005 0.007
49 28.122 2-FATH CsH,40, 0.003 0.004
50 34.385 T CeH 0, 0.011 0.018
51 41.408 FE CgH 60, 0.092 0.139
52 47.834 ERE C1oH0, 0.028 0.041
53 53.158 AAEER CpH40, 0.002 0.003
54 57.198 i C14Hx0, 0.005 -

55 62.002 AFARBL C16H3,0, 0.015 0.027
56 17.14 + 9z C14Hzo 0.004 0.004
57 40.345 4-TH2-F BA KRBy CoH},0, 0.052 0.072
58 44.96 4-TH Ky CgH, 00 0.011 0.014
59 40.345 4-TH2-F BA KRBy CoH},0, 0.052 0.072
60 49.112 2,4-ZA T KB C14Hx0 0.004 0.007
61 42.446 AR CisHy0 0.001 0.002
62 11.295 KT CgHg 0.297 0.002
63 1.642 B CH,0 0.278 1.060
64 20.239 B CsH,0, 0.005 0.007
65 22.161 TR CHsO 0.002 0.003
66 32,723 3,5- =W RRTEE CoH,00 0.027 0.049
67 742 3-8 M- 2- B CsH30 0.239 0.545
68 13.357 3-5 A -2-THEA C,H;0, 0.015 0.018
69 27.009 KT CHO 0.004 0.005
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3B E RS 1 B R IRAE,  IE AT TR
A STA AR AL XM AR S R A
HEAERAL I SR A K, Bz NE%Z.
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Fig.6 Heat map of volatile flavor compounds before and after

the removal of bitterness from pomelo wine
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