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Abstract: Yeast strains have a significant impact on the flavor and quality of beer. In this paper, passion beer was brewed
with pearson wort, hops, yeast, passion juice and brewing water as raw materials. The volatile aroma components of passion
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beer brewed with different yeasts (S-04, US-05, S-33, CS31 and CN36) were analyzed by gas chromatography-ion mobility
spectrometry (GC-IMS) technology. Principal component analysis (PCA) and orthogonal partial least-squares
discrimination analysis (OPLS-DA) were used to distinguish passion beer brewed by different yeasts. The results showed
that 37 volatile aroma compounds were detected by GC-IMS, including esters (16), alcohols (8), aldehydes (6), ketones (4),
acids (2) and olefins (1). PCA showed the cumulative contribution rate of the PC1 and PC2 components was 60.6%. OPLS-
DA results showed 68.1% of the total difference, and 17 flavor compounds contributed significantly (VIP>1), including
acetic acid, ethyl octanoate, acetion, ethyl hexanoate and so on. The characteristic flavor substances for S-04 fermented fruit
beer was acetic acid and 2-pentanone, characteristic flavor substance for US-05 was methyl butyrate, characteristic flavor
substance for S-33 was acetoin, characteristic flavor substances for CS31 were ethyl octanoate, ethyl hexanoate, 3-methyl-
1-butanol and 1-butanol, and the characteristic flavor substances for CN36 were isobutyl acetate, propyl acetate and ethyl
propanoate. The research results can provide a scientific basis for the selection of yeast suitable for the production of

20224 4 A

passion beer.
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Fig.1 Production process flow chart of passion fruit beer
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Table 1 Identification of volatile compounds in passion beer brewed by different yeasts by GC-IMS
AHXT & i (pg/ke)
¥ YL AR RI Rt(s)
S-04 US-05 S-33 CS31 CN36
B
1 Ethyl octanoate-M FIR TR 1457.70 1086.14 753.28+33.28°  813.21+5.07  964.40+40.71°  1329.29+19.58" 876.58+31.65°
2 Ethyl octanoate-D FIR TR 1455.50 1082.11  80.88+4.77° 91.43£10.17b° 97.99+7.35 182.30+5.02° 94.84+1.83
3 Ethyl hexanoate CR MR 1240.10 712.16  234.1449.32°  162.99+10.03°  349.04+£31.20°  402.15+14.05°  237.42+14.83°
4 Isoamyl acetate LIRSILEE  1128.00 534.92 5163.44+262.66° 1759.04+122.57% 4186.62+157.41° 544526+149.78" 4734.52+88.14°
5 Ethyl butanoate TR 1039.60 416.01  852.73+72.49°  747.9+£55.01°  838.26+45.63"  811.23+33.63"  897.34+21.09°
6 Isobutyl acetate SRS THE  1017.20 39028  467.80+42.01° 70.46+6.97° 181.67+11.57° 156.70£7.79°  395.41x15.21°
7 Propyl acetate LR 981.10 355.89  73.03+4.74% 24.59+0.50° 76.76£4.03° 89.02+3.27° 66.82£1.93°
8  Ethyl isobutyrate FTMOEE  968.80 347.53  67.78+5.76" 38.33+2.20° 16.94+1.75¢ 30.70+0.86° 31.91+1.27°
9 Ethyl propanoate []ika 961.60 342.62 411.23+25.96°  213.45+15.16°  337.41x11.15%  524.54+17.75*  591.15+11.49°
10 Ethyl Acetate LR TR 893.60 296.43 4610.27£63.96° 3836.32+£57.80° 4312.85+42.85' 4913.04+28.59° 4508.77+24.35°
11 Ethyl formate TR 1R 880.20 28730  637.56£12.98°  662.00£12.96"  617.71£10.64*  598.10£8.14°  577.46+3.02¢
12 Methyl acetate LR iR 846.50 264.42  211.31+8.20° 255.14+7.11*  232.37£11.86"  211.25£8.66°  187.10+3.67°
13 Methyl butanoate TR R 989.60 361.66  67.35£1.23" 75.44+3 .23 54.11£1.79¢ 45.94+1.21¢ 28.44+1.14°
14 Butyl acetate IR T Mg 1075.40 457.11  21.71+0.48" 17.52+1.45° 27.78+1.92 27.68+2.20° 22.2343.33
|5 S-methylbutanoate 5 g pms 7 e 106330 44317 16.6842.16° 12.14+1.43¢ 25.06+2.69° 21.5142.87° 14.28+0.78%
3-methylbutanoate
16  Ethyl pentanoate SR C g 113840 552.76  73.96+4.01° 26.96+1.32¢ 64.55+2.47° 86.82+5.28° 70.54+5.08™
17 Hexyl acetate ZIRC R 1278.50 765.88  61.74+3.41° 55.32+5.54° 76.55+4.11° 53.11+4.78" 60.77+4.04°
=S
18 Linalool iy 1712.50 1551.27 136.27+1030°  112.27+2.57°  135.60£17.59°  106.10+1.91°  116.89+7.43"
19 1-Hexanol IEC 1360.70 908.95 266.25+11.28°  248.94+12.79  284.72+11.83°  247.34+10.92°  237.36+8.93
20 3-Methyl-1-butanol S 121630 678.68 9729.67+100.34° 9246.04+29.67° 9721.91+45.34° 11068.25£50.32" 9781.02+12.56
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Hk1
FEXTE  (pg/kg)
=2 BB TR R RI  Ri(s)
S-04 US-05 S-33 CS31 CN36
21 1-Butanol-M IETEE 1148.10 569.38  222.95+9.69° 172.00£8.27¢  292.76+17.25°  378.00+3.50° 239.15+3.26°
22 1-Butanol-D IETEE 1147.50 568.40  146.78+7.24° 77.95+7.17° 177.15+4.00° 277.33+3.70° 124.22+4.54°
23 2-Methyl-1-propanol > J ¥ 1094.40 478.79 6712.88+32.10° 6184.84+26.96° 5450.48+37.32° 5723.61+18.32¢ 6570.46+39.39"
24 1-Propanol [ 1039.60 416.01 1804.84+54.07" 1790.85+40.21°  1795.18+1.50°  1861.75+18.04*  1630.42+2.96°
25 Ethanol I 934.10 323.95 23925.31+114.53 24716.46+£32.21* 22447.37+581.48° 21650.22+95.40¢ 21338.26+66.74¢
26  2-Ethyl-1-hexanol ~ 2-ZJECEE  1552.60 1259.39  77.01+2.16° 79.08+8.34 84.79+7.96° 87.58+3.79° 87.50+4.86°
27 Octanal IEEE 1292.50 78559  94.83+5.19° 74.23+9.68° 123.08+8.87 95.68+4.43° 74.26+4.35¢
28 3-Methylbutanal S 920.40 314.61 490.70£16.43°  678.98+3.33" 695.52+9.47" 300.68£6.32¢  435.26+17.74°
29 2-Methyl propanal ~ 2-FHEEATE  846.00 264.06  203.22+22.01°  309.08+15.19°  243.66£23.98"  208.32+15.32"  159.75+9.85°
30 Propanal-M ] 834.40 25620  244.19+33.89°  302.42+4.18°  374.96+14.14°  358.86+11.39°  308.13+3.39"
31 Propanal-D ] 835.50 25691  184.69+13.40°  186.32+4.12° 233.67+2.04° 194.45+2.03°  134.73+14.67°
32 Acetaldehyde 3 806.00 236.89 3241.54+191.33" 3330.85+92.88" 3231.91+202.59" 2999.86+58.01° 3014.84x66.26
33 Butanal TR 908.10 306.25  101.31+1.99° 93.98+3.87° 97.39+3.75% 79.55+2.57° 99.00+1.16™
[ivES
34 Butanoic acid T 1799.70 1710.34  139.99+20.59°  146.65£11.66°  103.05+9.82° 107.84+4.96° 110.05+2.41°
35 Acetic acid-M 2 1509.60 1180.78 2457.57+189.63* 2180.72+13.33" 2043.42+74.19° 2165.97+72.51* 2018.87+37.91°
36 Acetic acid-D LR 1511.80 1184.80 337.07+91.73° 217.54+4.22° 165.53£22.97°  178.71£12.76°  139.11x16.29"
[LEES
37 Acetoin 3-REE2-THA 1291.50 784.14  128.73+11.77°  116.78+6.69*  246.15+19.99°  134.27+13.99"  102.42+9.54°
38 2-Pentanone 2~ 989.10 361.29  353.05£11.25°  162.21£12.11°  212.05+7.38°  173.35£11.42°  139.29+6.81¢
39 Acetone PSR 84920 26621 1162.51+27.02" 1085.08+65.59" 1244.31+95.75* 1200.64+84.56 1199.87+42.07"
40 2-Butanone-M TR 854.20 269.64 98.76+1.32° 101.30+2.59° 106.19+6.46% 113.66+4.57° 114.49+4 43"
41 2-Butanone-D T 853.60 269.19 24.94+1.22° 31.75+1.11° 24.77+3.24° 22.18+1.56" 20.59+0.80°
42 Limonene M 119120 64324 84.55:1.66° 63.40+2.95° 69.21+4.13¢ 114.73£2.59°  142.03+2.38"
KEY
Unknown 1 KA 1039.60 416.01  534.46£14.89°  473.12+11.38°  447.47+423.43%  422.94+730°  404.35+9.58%
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