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Effect of composite enzymatic hydrolysis on the physicochemical
stability and sensory quality of almond — based milk

HUANG Yun, LIU Kun, PAN Wenjie, ZHENG Zhaojun, LIU Yuanfa
(School of Food Science and Technology, Jiangnan University , Wuxi 214122, Jiangsu , China)

Abstract;To provide a reference for the development of almond — based milk with good stability, a
combination of flavor protease and bromelain was employed for enzymatic hydrolysis of peeled almond
kernel to prepare almond —based milk, and the physicochemical stability and sensory quality of almond —
based milk were investigated under different enzyme dosage and enzyme ratio. The results revealed that
compared with non — enzymatically hydrolyzed almond — based milk, enzymatic hydrolysis substantially
enhanced the physical stability and oxidative stability, as well as the taste and flavor of almond — based
milk, and the effect of composite enzymatic hydrolysis was better than single enzymatic hydrolysis. Optimal
effects was observed at an enzyme dosage of 0.2% and mass ratio of flavor protease to bromelain 3: 1.
Under these conditions, Turbiscan stability index of composite enzymatic hydrolysis almond — based milk
was calculated as 0.63, exhibiting the lowest degree of stratification. Moreover, the almond — based milk
exhibited a lower average particle size, a highest Zeta potential absolute value of (24.15 +0.74) mV, a
minimal turbidity value of (17 134.55 +196.12), the emulsion was uniform with good physical stability,
and the peroxide value and content of thiobarbituric acid reactive substances decreased significantly,

highlighting significant improvements in terms of oxidation stability. In addition, under these conditions,

the bitterness taste value was lower, while the
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were higher. In summary, appropriate composite
enzymatic hydrolysis can significantly improve the

physicochemical stability, flavor and taste of almond
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Fig.1 Effects of different enzyme dosage and enzyme ratio on the TSI of almond — based milk
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Fig.2 Effects of different enzyme dosage and enzyme ratio on the average

particle size and Zeta potential of almond — based milk
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Fig.5 Effects of different enzyme dosage and enzyme ratio on the PV of almond — based milk
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Fig. 6 Effects of different enzyme dosage and enzyme ratio on the TBARS content of almond — based milk
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Fig.7 Radar charts of volatile flavors in almond — based milk under different enzyme dosage and enzyme ratio
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Table 2 Effects of different enzyme dosage on the taste of almond — based milk

R AE = H FERINE 0.05% FHURINE0.1%  BASINE 0.2%  BHAIIE0.3%  FHIRINGE 0.4%

SRS -21.52+0.00" -21.36 £0.12" -21.27 +0.16° -21.52+0.04™ -21.32+0.11"  -21.49 +0.06™

BIT 11.08 =0. 00" 7.62 £0.25" 7.22 +£0.25" 7.12 £0.29° 6.87 +0.25° 6.85 +0.26"

AST -0.41+0.00° -0.38+0.04° -0.50 £0.06"  -0.53+0.07" -0.77 £0.06" -0.82 £0.04*

ATB 0.86+0.00° -0.56+0.08" -0.74 £0.09" -0.80 £0.07" -0.84 £0.09° -0.83 £0.08"

ATA -0.15+0.00° -0.19+0.01" -0.19 +0.02" -0.19+0.01" -0.24 +0.01° -0.23 +0.01°

UMI 8.15 +0.00° 8.22 +0.02" 8.17 +0.04" 8.27 +0.05" 8.18 +0.06" 8.21 0.06™

RHS 9.65 +0.00° 8.37 +0.19" 8.82+0.17" 8.86 +0.10" 8.82 +0.38" 8.24 +0. 58"

STS —-13.82+0.00" -13.63+0.07°  -14.02+0.08" —13.74+0.02" -13.77+0.09"  -13.75+0.06"

SWS 12.13 £0.00"  11.58 +0.47" 11.42 £0.72" 11.29 £0.43" 10.83 +0.61° 10.75 +0.49°

T BT R B R R A (B B 25 5+ (p <0..05) . R[]
Note : Different letters in each row indicate significant differences between groups (p <0.05). The same below
=3 FEEFE L3 E B AR R0
Table 3 Effects of different enzyme ratio on the taste of almond — based milk

BRE(H Z=H B FEtC L 1:3 BRALLL 1:1 B BC L 311 F

SRS -21.52+0.00° -21.34+0.06° -21.32+0.06° -21.52+0.06° -21.52+0.04" —21.42+0.00"
BIT 11.08 +0.00¢ 7.16 £0.15" 6.95+0.19" 6.81 0. 16 7.12 £0.29* 7.18 £0.20"
AST -0.41 +0.00" -0.42+0.06"  -0.47+0.12"  -0.48£0.01"  -0.53+£0.07"  -0.54 =0.03"
ATB 0.86 +0.00" -0.67 £0.10° -0.75£0.07" -0.80 £0.07° -0.80 £0.07°  -0.80 +0.06"
ATA -0.15 £0.00° -0.17 £0.02™  -0.17 £0.01™  -0.20 =0.02° -0.19 £0.01"  -0.20 £0.02°
UMI 8.15 +0.00" 8.24 +0.03¢ 8.21 +£0.03" 8.25 +0.05° 8.27 +0.05° 8.17 £0.02"
RHS 9.65 +0.00° 7.87 +0.26" 8.57 +£0.04° 8.18 +0.22" 8.86 =0. 10" 10.62 0. 12
STS -13.82+0.00° -12.85+0.13" -12.94+0.11> -12.67£0.14° —-13.74+0.02" —13.70 £0.03"
SWS 12.13 +0.00" 11.23 +0.25° 11.03 £0.33" 10.97 £0.39° 11.29 +0.43" 11.59 £0.34™
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