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Abstract: To explore the effects of two industrial processes on the flavor of plant-based compound milk. Headspace solid-
phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) combined with electronic nose and
human sensory evaluation were used to analyze the differences of volatile flavor substances in the plant-based compound
milk, that prepared by two soybean treatment technologies (oxygen separation grinding/enzyme inactivation with high
temperature, grinding after enzyme inactivation) at different storage time (0, 90, 180 and 360 d). The results of human and

electronic senses showed that the milk, flower, fruit and cereal flavors of plant-based compound milk 1# and 2# gradually
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increased during storage, and the peculiar smell gradually weakened. Furthermore, compared to plant-based compound milk

2#, the plant-based compound milk 1# displayed better flavor and smaller change ranges in five flavor dimensions. A total
of 46 volatile flavor components were detected by HS-SPME-GC-MS, including 15 alcohols, 7 aldehydes, 3 acids, 7 esters,
6 ketones and 8 other components. The results of principal component analysis showed that hexanol, 1-tetradecanol, 1-

hexanol, pyridine, ethyl caproate, ethyl palmitate, 2-heptanone, 2-octanone, 2-acetylthiazole were the key factors affecting

the flavor change of plant-based composite milk 1#, while 2,3 butanediol, n-hexanal, maltol, benzaldehyde, ethyl acetate, 3-

ethyl-2,5-dimethylpyrazine were the key factors affecting the flavor change of plant-based composite milk 2# during

storage. In conclusion, the plant-based compound milk prepared by oxygen seperation grinding/enzyme inactivation with

high temperature had more pronounced aroma, and exhibited smaller changes during storage, which proved that the

treatment technology of oxygen separation grinding/enzyme inactivation with high temperature displayed more advantages

in improving flavor and flavor stability of plant-based compound milk.

Key words: plant-based compound milk; electronic nose; sensory analysis; gas chromatography-mass spectrometry; flavor
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Table 1 Sensory score of plant-based compound milk
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Fig.1 Radar graph for E-nose odor intensity of two plant-based
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Table 3 Sensory scores of two plant-based compound milk

S HHEHAH HHEHH
It H P
0d 90d 180d 360 d 0d 90d 180d 360 d
LEERUS 6.80+0.63" 6.90+£0.32" 8.2040.63" 8.4040.52° 4.30+0.67° 4.80+0.79% 5.60+£0.52¢ 5.30+£0.48%
IR 7.40+0.70" 7.50+0.53" 7.700.48" 7.80£0.63" 4.20+0.63¢ 4.30+0.67¢ 5.10+0.74° 5.50+0.85"
SRR 6.80+0.63° 7.00£0.67° 7.80+0.63° 7.70+£0.48° 5.00+£0.67° 4.90+0.32° 6.40+0.52° 6.70+0.82°
EaL YRV 5.00£0.47 5.40+0.52° 7.00+0.82° 7.40+0.52° 5.00+£0.47° 5.10£0.57° 6.60+0.70% 6.80+0.63°
SRR 3.80+0.63¢ 3.70+0.67° 2.80+0.42¢ 2.50+0.53¢ 8.100.74° 7.80+£0.63" 6.50+0.53" 6.70+0.67°

TE: [F—47 P RVNG TR RN AR BB P22 5 (P<0.05)
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Table 4 Relative content of odorant active compounds in two plant-based compound milk during storage

R TR AR ML A F2H
e EA CAS e e A0
(kAT od 90d 180d 360 d od 90d 180d 360 d
64-17-5 929/925 RS 3510.80+153.94° 3464.33£27.63" 3117.42+55.23° 3086.99+36.83° 3336.93+149.68"™ 3307.20+86.62" 3183.53+86.02° 3158.79+120.74
78-83-1  1099/1092 AT 42.01+0.25° 40.07£1.39° 25.91£0.23" 14.08+0.16° 68.09+3.13" 67.81£3.31"  65.53+2.87" 63.55+2.04"
616-25-1  1157/1151 CRlllVSNAUS 10.66+0.42° 10.30+0.48° 9.20+0.41"" 9.110.01*" 12.03£0.12 11.53£0.05" 3.06+0.04° 0!
123-51-3  1205/1209 &WEMR. k. 0k 194.57+5.59° 190.77£9.00"  175.48+7.11"  173.19+0.64" 327.72£16.01  320.76+5.96™  309.89+11.53"  309.38+5.78""
71-41-0  1255/1261 [iigiVEN 31.02+0.15"  30.76£1.37"  29.87+0.37™"  29.20+1.00°" 31.88+1.56° 31.27+0.51* 27.57+0.34° 26.91£0.89°
111-27-3  1360/1354  AEFIR. FH0k 49.65+0.04"  49.35£0.77°  47.70£1.57%  47.08+0.54" 46.59+0.28™ 46.33+0.30"  44.98+221™ 43.79+1.79°
928-96-1  1391/1388 LN 1.66+0.01*" 1.65+0.08" 1.63£0.05*" 1.61£0.05" 0.710.02" 0.80+0.01° 0.730.02° 0.68+0.00"
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Fig.3 Principal component score diagram (A) and load diagram (B) of volatile flavor substances in two plant-based compound milk
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