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Flavor Characteristics and Physicochemical Properties of Soy-Almond Plant-Based Mixed

Cheese

GAO lJiajia, ZHAO Ying, HU Haiyue, YANG Chen, WANG Jianming
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: To meet the demand for plant-based cheese, soybean and almond were used in this study to prepare plant-based
mixed cheese (MC) with good flavor and texture. Compared with soy cheese (SC) and almond cheese (AC), the content of
1-octen-3-ol and benzaldehyde in MC (1:3) decreased by 10.92% and 12.32%, indicating that the taste of soybean and
almond flavors was masked. The hardness and chewiness of MC (1:3) were 1079.42 g and 227.29 g, respectively, which
were 48.10% and 83.24% higher compared to SC. Scanning electron microscopy (SEM) also observed the formation of
complexes with heterogeneous size within the MC (1:3), enhancing the internal protein network. The plant-based cheese

made from mixed soybeans and almonds has good flavor and texture, providing new ideas for the development of

plant-based cheese.

Key words: soybeans; almonds; plant-based cheese; flavor; physicochemical properties
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Tab. 1 Specific properties of the electronic nose sensor
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Tab. 2 Sensory scoring criteria for plant-based cheeses

TiH B (7~10) RIF (4~<7) BE (1~<4)
KGR, HeF, Hieigs— o ) LIRS, BRI, B bR
IS FHEOLE, Hass)
# fo,
JFi BN, BERE AR A4S, AR J AR, B ROE G, BT, Bk R
VAU WIS AR, TC S0k BORRIIEER, VA Rk HRREGTH, A TRPIK Rk
TR BRI S R, AV 2 H R B o
Rk " T Bk, /0 E Rk TRk, HRIRM SRR, TREFER
EEc235 HiiE AR AL, REiET SHEa RN, B RgEZ

1.3 SZitoth

A e A 3 AT, A SPSS #4771 %
SRR E R, A F 7R R BA B 2R
(p<0.05) .

2 ZERESH

21 HEMEPENEERD
FELDHE W% ) £ B Ry WK 3.

K3 EMEDIBRE L ERS

Tab.3 The main ingredient of plant-based cheeses

ZHY SC MC (1:1) MC (1:3) MC (1:5) AC
K4y (g/100 @) 65.12:40.042 64.92+40.04 58.6440.02° 61.980.02° 62.840.03"
AR (g/100 @) 10.8440.02° 11.2320.02% 12.4740.01°2 11.8720.02% 11.840.02%
AgWi (g/100 g> 20.6240.01¢ 21.0940.02¢ 25.1240.032 23.7340.01° 22.2440.02°
K4y (g/100 @) 2.8440.01° 2.7540.02% 3.340.032 2.4140.03¢ 2.5140.01%

pH 4.1620.01° 4.2640.022 4.1320.03° 4.28+0.02% 4.0940.03°
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Fig. 1 Electronic nose radargram (a) and principal
component analysis (b) of plant-based cheeses
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Tab. 4 Content of volatile compounds in plant-based cheeses

AR E R (%)
5 44
sC MC (1:1) MC (1:3) MC (1:5) AC
1- 0.35 0.26 0.10 0.15 0.20
(28,38) - (+) -2,3- T —j 4.29 — — — —
IECEE 2.86 1.10 0.54 — —
1T 0.86 0.53 0.21 0.73 —
2- P 0.93 1.03 1.23 0.58 0.95
- 1-305-3-BF 12.75 6.25 1.83 0.50 —
L 2-2 O 17.56 4.49 3.10 2.29 3.73
0,0-4- = FE B BR U T 0.39 — 0.41 — 0.36
SR b 6.59 6.11 1.81 3.75 4,05
3-HAE-1-CU 0.42 — — — —
2- P HE-1-PifiE 0.44 0.36 0.28 0.22 —
2-TN HE-1- N — 0.53 2.12 — —
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4- 2 FE-1-3 Je-3- % — — — 0.38 —
= AR 211 0.51 0.72 — 0.42
7R — 4.26 3.00 36 1.09
LR 0.32 0.13 0.13 — 0.14
LR — — 0.54 — 0.52
- TR T 0.21 — — _ _
[LiES
IECER L 0.27 — 0.32 0.45 —
R Ll — 0.73 0.81 1.76 —
R W LB 0.33 — 0.18 — —
ECE 3.89 0.88 7.51 3.64 436
BEmE 0.46 0.21 0.18 0.21 0.73
o5 TP 6.76 58.76 61.96 70.23 74.28
IEERE 0.95 0.23 0.17 0.53 1.53
IE R 0.54 — 0.45 — 0.39
RO 1.02 — \ — _
S J2-2-3F 0.6 0.14 0.78 1.38 0.80
T 2.11 0.68 0.47 0.50 1.84
(2) -2-F s 1.31 — — — _
ZERE 0.69 0.18 0.11 0.10 0.22
2-3)EmmE (O ¢ — — — 0.19
2-FIiE AN 0.18 — 0.16 —
S i-2,4-58 i — 0.12 0.07 0.08 —
F R 0.91 1.36 0.86 0.78 0.19
T 6.16 2.23 1.45 1.29 —
T 1.33 0.24 0.13 — —
[i2ES 2-HIHET IR 0.52 — 0.16 0.26 0.12
2-HIFE R — 0.23 — — _
PN R — — — 0.15 —
s TR — 0.32 0.23 0.27 —
SiF 1.83 0 0.11 — —
ZHER 0.31 0.31 0.52 — 0.19
PNUIEN Jii] — FR 1.16 — — — 1.05
Fof — H 0.8 — — — 0.41
34-CHIE S HIR 0 0.18 0.14 0.16 0.49
3-F2%E-2- T 7.98 — — — —
2- 1 421 3.12 331 2.43 0.22
EES
3-FH BE-2- i 1.66 — — _ _
4-F JE-2- U — 0.08 0.09 — —
R — 0.63 2.41 1.71 0.26
44"~ BEREE-2,2"- K R AN R 0.21 0.15 — — —
2- 1F o e ek 1.03 0.37 0.37 0.28 0.94
HAehM R
i e PR 8 7 - Pk e — 0.24 0.15 0.14 —
A2 — 0.28 — — —
HR=I — 0.23 — — —
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1-3F F 2E-1H-Efi — 0.08 — _ _

IV 55 P A5 211 1.40 0.84 0.80 0.60

. —FRRRH,

BES L I NI 2 2 £ il XU 1 B 2 4 Bk WA B 2 R RS, S &y 58.76%.

gy BESSRIEE A2 TR b ks I B )iz AL &
), SC. MC (1:1) . MC (1:3) . MC (1:5) 1
AC FEERAEER R AN 49.55%. 25.43%.
15.35%. 12.43%. 10.8%71 18.33%. 61.38%. 71.7%.
76.83%. 84.34%. BEISI ™AW e 5 FLER i X K 9%
MR G, ONEEERR AR =, @
Ji B AN IR BB A = A, TT LSS TRE L T
B REUSLREMEESR, K2 HE R RRR
FANHUFA i 7 R [ S8 AL, SCRE IS SRVR TS BE R SR
(IR, Al ] DA R RIS B
G, RS ESARFERES, G5 E AL
(161 s 28 7E R B R T R, K2 B2k
ViR BAETEE MR EIR, KSR =4 a2
REEE IR Tl LBRFERSE, X0 LA 77
AR,

BRI e SC M F LRIy, 1-F)f-3-BE)E T
BES, JEX) Rk T HRAR B i K Rk & 9, 7R
SC HFHMIME N 12.75%. 5 SC Mtk, =Hh MC £
i - 0E-3-BE S B R, MC (1:3) 1 1-
VAR-3-BE BN 1.83%, b SC KT 10.92%:
MC (1:5) HHI& &N 0.5%, 5 SC ALK T
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Fig. 2 Heatmap of volatile compounds content in plant-based cheeses
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B R B AN S in . SC A TH MK T MC AT AC,
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Tab.5 Textural properties of plant-based cheese

SR sC MC (1:1) MC (1:3) MC (1:5) AC cc
WE (g 728.8640.04° 734.0320.01° 1079.4240.02 985.4540.01° 784.3340.02¢ 1005.67+13.73°
Wk (mm) 0.4340.01¢ 0.420.02 0.4740.03 0.4540.02° 0.4540.01° 0.5040.01°
WM 0.4449.02¢ 0.4440.01¢ 0.4749.01° 0.4640.02° 0.4529.05¢ 0.5249.01°
BHEE (@ 291.9120.02° 330.9640.03° 566.5240.02° 452.8240.04° 367.95+0.02¢ 520.94410.14
Mg (g) 124.0440.021 154.3920.04° 227.2940.01° 176.5840.03° 166.220.02¢ 262.11415.64°
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Fig. 3 Viscoelastic characteristics of plant-based cheeses
(frequency scan)
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