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Study on the Preparation of Novel Milk Flavor with Cream
and Soy Protein Isolate

PENG Yulu, WU Shumeng, JIN Yamei, XU Xueming, XU Dan”
(School of Food Science and Technology,Jiangnan University , Wuxi 214122, China)

Abstract: To enrich protein nutrition types, reduce cost and enhance flavor of the current milk
flavors, soybean protein isolate was used to partially replace cream to build a mixed substrate. Two
novel milk flavors were developed based on the mixed substrate by fermentation in combination with
two different enzymatic hydrolysis methods. Meanwhile, the organoleptic properties, main
metabolites, and volatile compounds were determined for the two milk flavors. The results showed
that the flavor prepared by one-step enzymolysis combined with fermentation was more associated
with higher levels of free fatty acids and medium-long chain volatile acids, which led to rancid and
astringent flavor; while the flavor prepared by two-step enzymolysis combined with fermentation
accumulated higher concentrations of polypeptides and amino acids, short-chain volatile acids,
3-hydroxy-2-butanone, benzaldehyde, furfural, and 6-dodecanone, which led to higher sensory
evaluation score and regarded as the proper method to prepare the novel cream-soybean protein
isolate flavor.
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Fig. 1 Process flow chart for the preparation of cream —
SPI mixed flavor by fermentation in combination
with two different enzymatic hydrolysis methods
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Table 1 Characteristics of cream samples
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Fig. 5 Free fatty acids mass concentration of cream samples

26 EEERKELEY

PR A FE R XKL SR E BT, JE2E b
SRR TR A 1) 25 R /sl A AR G e B S5 5 e
2Z 1] 1 G i AR AS) B A 2% A AR 9 25, &% AN i A X
AHAH AR B, BAHSZ A, SR H SPME-GC-MS % &
T3PS EMAEY , S X RA 4
vk | WD R 2 4 I A Y 52 56 .57 FhiE &
PEYITE . B 6 SR T RE S & ) B ARG S R4y
i, B AR RS R A S A B (IR ) |
SREEARNQEE S S

ViR MR R £ AR NG ok A b R, o e
Pt | 1) S0 AL PN 2 BE TR 1 2 AR AR 24 — D Bl
2 1 R A R MR TR T VR R A R
ZHIEE 2 Y 0T o R B R AR, 2 — D] e AT
W2 WA AL R TR T, LR TR
T R 3k JU A o 5 4 e TR AR Ay DR ) 2 2 T kT
EATTHE — A0 i 20 v 1 o ok vk B 0 I T 20 Bl
4, 7T e B T E B A A XU A6 B P 25 A VR TR,

2,3- T i Fn 3-FR A2 TR 3 2ok 1 FLAE
Py A6 T A B T2 6 A0 7 2 1) DR TR, VR A AR T
W9 KU | 32 36 —2— T i B 2 40 I 7= i v R DL Y

SRR G, W IR AL 3R Sk -2-T
il 2 W R, — 7 TR A T A ke i 43 S
A —B, 55— Ty T 0 15 B 8 LT BR A A2 3 K i Ui
B8 I R I A VR R MR e A SR T A B
SRR PE A 2, 3-T 9 208 R 3- R -
2 TN, L EL AT LR g T A IR R R P R | G 2H Ak
BRA ] DL SRR AR VR BT | Li SF o R R 1
T O RSy W B AR, DR M ST
TNBRAE A LR E LAY DY & 5, AT 43 ST
PR O RIRE R EENER A
il vk 2 b e, IXOPT Bz A T LR B 1 AR K
PR B85k R AT G T 74 20 il 12 2H 7R B B P
hRBE RN IRE AR BEEREE, X5 Em T
AR R MR IR 3-FRIE2- TR . PR B
T S5-I TR A5 T AR & 1 KU ) I 2 DDA G

| 3 2 iz

VE 3 2R JH — 20 il 125 0 0 200 il 05 445 5 K T ek R
i Wit —SPT A2 SR &, il 4t P ORT 2R MUK 7 3
SPT 8 735 A R 7% il o o AP 7 i AR 9 [ I, K 2l
PERSEYEAMLS S, 5 T EATOREN A

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 43 Issue 2 2024



BRE,F. HAGE- KRS BEEE

%, 1. 381, 1-ZHEL 3t
p)

+4 i

2, 3, 7, 11, 15-PUipdEf *%EE
WO
2H-M -2, DU S-6- 1 Sk
2- | FE R

2
7N
)

Z
2, 6% IRME, 3, T-—HH-, (E)-
T e
2, 4-TIRmE, (E, E)-

REALIE

R, A-FOE-

2-THEE, (E)-
=3

Eq
B

2-PEGRE, (E)-
¥

2-CL Al éE)-

2, 4-TAUT R
e

EEPON

—BRRES G RN PIBERES G RN

B 6 i A A R & T KUK 4 B

Fig. 6 Heat map of volatiles in cream samples

BN, SRR T AR E IR E AR ISR i
b, Wik 5 A A 2 A 0 07 s e T B — ko
B IEMT B . R, H AR R A B A KR S
EEACH Y Z 1 R R A RGN0 AT, ARSI
GERRWL, A RIRRL 45 S i o5 (0 7 B A IR
EEACHY . RN KR AR AT
HARFI A | B FA s 5 1 9 T 25 I i e A e

S0k

KR R IR, 5 S 0] PR R TR B v T
DB 3R B R U ) 2 NN R R BE R R
PRI LA K 3-F2HE-2- T W R RS 6+ —
PR i 45 R B R 1 AR Wy S, 3 T g5 L RE B 7L
R T A G B A G, Al R A B e f) KUBR A
VAR UL, W 20 B 0 25 5 e TV S ) 6 0 T A A
Tl -SPT &2 & WK 2L A T5 15

[ 1] Afse SR Sk, 4. 2 1o R AR 10 T X0 5 0 0 - L 2R I P B R B S 0], 2 B 27,2018,39(16) : 140-146.
LIN W F,ZHOU Y,BAO Z N, et al. Effect of protease and lipase on fermentation characteristics and flavor of cream and whey

mixture[J]. Food Science,2018,39(16) :140-146. (in Chinese)

[2]CHEN L,CHENJ S,RENJ Y et al. Effects of ultrasound pretreatment on the enzymatic hydrolysis of soy protein isolates and on
the emulsifying properties of hydrolysates[J]. Journal of Agricultural and Food Chemistry,2011,59(6):2600-2609.

LRSS LR A SIL 2024 FE 43 EE 2




RESEARCH ARTICLE PENG VYulu,et al: Study on the Preparation of Novel Milk Flavor with
Cream and Soy Protein Isolate

[3 1LID,ZHAO X H. Limited deamidation of soybean protein isolates by glutaminase and its impacts on the selected properties[J].
International Journal of Food Properties,2012,15(3):638-655.

[ 4] VER, B SCLL, 1B A5 FUIR B K TR 1 o KSR DR AR 1 T 92 (0], 2 i 5 % Tl ,2010,36(10) : 191-195.

WANG W,ZHAO W H,BAI' W D, et al. Production of natural milk flavor fermented by Lactobacillus[J]. Food and Fermentation
Industries ,2010,36(10):191-195. (in Chinese)

[S]TKIM Y,YOON S,SHIN H,et al. Isolation of the cholesterol-assimilating strain Pediococcus acidilactici LRCC5307 and
production of low-cholesterol butter[J]. Food Science of Animal Resources,2021,41(2):300-311.

[6] BAO Z N,XIONG J A,LIN W F, et al. Profiles of free fatty acids, free amino acids,and volatile compounds of milk bases
fermented by Lactobacillus casei GBHM-21 with different fat levels[J]. CyTA — Journal of Food,2016,14(1):10-17.

[7 ]8R50 B A BRFOF 45, K0 B Ak 1 ™ WX i R 475 i 5 79 82 el [ ). A8 3 T K% 2 3k ( FL AR BE 22 ) ,2019,47
(3):85-92.

ZHAO Q Z,HUANG L H,CHEN B F,et al. Influences of soybean protein isolate hydrolysate on the quality of laboratory
prepared yoghurt[J]. Journal of South China University of Technology (Natural Science Edition),2019,47(3):85-92. (in
Chinese)

[8]1XU W,YU G,XUE C H,et al. Biochemical changes associated with fast fermentation of squid processing by-products for low
salt fish sauce[J]. Food Chemistry,2008,107(4):1597-1604.

[9]1ZHOU Y Q,WU S M,PENG Y L,et al. Effect of lactic acid bacteria on mackerel (Preumatophorus japonicus) seasoning quality
and flavor during fermentation[J]. Food Bioscience,2021,41:100971.

[10] XI J Z,XU D,WU F F,et al. Effect of Na,CO; on quality and volatile compounds of steamed bread fermented with yeast or
sourdough[J]. Food Chemistry,2020,324.126786.

[11] VAN DEN DOOL H,KRATZ P D. A generalization of the retention index system including linear temperature programmed
gas—liquid partition chromatography[J]. Journal of Chromatography A,1963,11:463-471.

[12] GANZLE M G,VERMEULEN N,VOGEL R F. Carbohydrate, peptide and lipid metabolism of lactic acid bacteria in sourdough
[J]. Food Microbiology,2007,24(2):128-138.

[13] #1557, TR FLAT B GBHM-21 %852 kil # SR BEHOR BT SE[D]. )7 M AR R T2, 2015.

[14] JEIHa. A= vk il 2 70 Wy - FLVE 6 XIRFL AR B 5E[D]. ) M AR R LT %, 2018.

[15] KILCAWLEY K N, WILKINSON M G,FOX P F. A novel two-stage process for the production of enzyme-modified cheese[J].
Food Research International,2006,39(5):619-627.

[16] VAN DE BUNT B,BRON P A,SIUTSMA L, et al. Use of non-growing Lactococcus lactis cell suspensions for production of
volatile metabolites with direct relevance for flavour formation during dairy fermentations[J]. Microbial Cell Factories,2014,13:
176.

[17] ZULJAN F A,MORTERA P,ALARCON S H, et al. Lactic acid bacteria decarboxylation reactions in cheese[J]. International
Dairy Journal,2016,62.53-62.

[18] ARDO Y. Flavour formation by amino acid catabolism[J]. Biotechnology Advances,2006,24(2):238-242.

[19] ALI B,KHAN K Y,MAJEED H,et al. Imitation of soymilk-cow’s milk mixed enzyme modified cheese:their composition,
proteolysis, lipolysis and sensory properties[J]. Journal of Food Science and Technology ,2017,54(5):1273-1285.

[20] FIRL N,KIENBERGER H,RYCHLIK M. Validation of the sensitive and accurate quantitation of the fatty acid distribution in
bovine milk[J]. International Dairy Journal,2014,35(2):139-144.

[21] SAMET-BALI O,AYADIM A,ATTIA H. Traditional Tunisian butter : physicochemical and microbial characteristics and storage
stability of the oil fraction[J]. LWT-Food Science and Technology,2009,42(4).:899-905.

[22] OMAR K A,GOUNGA M E,LIU R J, et al. Effects of microbial lipases on hydrolyzed milk fat at different time intervals in
flavour development and oxidative stability[J]. Journal of Food Science and Technology,2016,53(2):1035-1046.

[23] SARHIR S T,AMANPOUR A,BOUSETA A, et al. Fingerprint of aroma-active compounds and odor activity values in a
traditional Moroccan fermented butter “Smen” using GC-MS-Olfactometry [J]. Journal of Food Composition and Analysis,
2021,96:103761.

[24] SAHINGIL D,HAYALOGLU A A,SIMSEK O,et al. Changes in volatile composition, proteolysis and textural and sensory
properties of white-brined cheese : effects of ripening temperature and adjunct culture[J]. Dairy Science & Technology,2014,94
(6):603-623.

[25] LI C C,LI W,CHEN X H,et al. Microbiological , physicochemical and rheological properties of fermented soymilk produced with
exopolysaccharide (EPS) producing lactic acid bacteria strains[J]. LWT-Food Science and Technology,2014,57(2):477-485.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 43 Issue 2 2024



