543 % 4 13 4 i Tl B Vol. 43 No. 13
20224 7 H Science and Technology of Food Industry Jul. 2022

KA, BRIREL, SR . 228 3R - LTS R A2 & WG e A 2L T I RS2 I (0] 8 i Tk BHEE, 2022, 43(13): 34-41. doi:
10.13386/j.issn1002-0306.2021080261
ZHANG Yan, CHEN Lianhong, ZHANG Li. Effect of Curcumin-Bovine Serum Albumin Complex on the Quality of Yak Milk
Cheese[J]. Science and Technology of Food Industry, 2022, 43(13):34-41. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2021080261

B SR -

i - P VR A S AP 2L TS
sl

5k B BREGL,K FP
(1. BB EAKRFFHREEFRE, W REE 610041;
2.5 # RAKFRERAFHHRARFRE, W RAR 610041;
3,09 H R R B T AL A R R T R A PR E], v ) e AR 611130)

W EAAREEARTFLFTOFTONEOLHELZZNANRLSMIEARSIEFILTEER AT RO FHERSE, K
B E TARFILTECAI RS Ao, &G, BIEH. pH. pH46 BERR &L PR THEM R, 12% Z A CRIERT
BHER. RRELEBRREH, BMARRE IR EREW: EXF-FoFaRanRLohGAERS 2F
RAKEFILTFROGKRSEEGR4A4E (P<0.05) , TR FILBAGEAFTMH ALK, A THRFHLTFEEF
elr B & QRGN IE, HRBEBBRAZIK, ZABIFREN,; A oM AmEI [ RBELEKXE, &
REGAZE Qs MAE, ANLIILTREFAFIRERERETIT,. ERATEY, REFsrR2ERIA
(P<0.05) 35 THEAQRKBREARSG SRR KL, AR #ITREFRHLRDIKRFWRGER, R
R, BraRE M. SR, EREF-FhFaRaLOMWARA Y THRAFILTE S AORA, LIoH
A E A 4%, ARIETEA 60d B, FEEE S M R,

KB 2w &, FhiF &G, 45, T, SR

FE 5 25:TS252.53 SCHKFRIRES: A XEH5:1002-0306(2022)13-0034-08
DOI: 10.13386/j.issn1002-0306.2021080261

Effect of Curcumin-Bovine Serum Albumin Complex on the Quality of
Yak Milk Cheese

ZHANG Yan', CHEN Lianhong>*, ZHANG Li

(1.College of Animal & Veterinary Sciences, Southwest Minzu University, Chengdu 610041, China;
2.College of Food Science and Technology, Southwest Minzu University, Chengdu 610041, China;
3.Sichuan Food Fermentation Industry Research and Design Institute Co., Ltd., Chengdu 611130, China)

Abstract: The purpose of this study was to investigate the construction of curcumin encapsulated nanocomposite based on
bovine serum albumin (BSA) could be a potential strategy to improve the ripening quality of yak cheese. The moisture, ash,
crude protein, crude fat, pH value, pH4.6 acetate buffer soluble nitrogen, 12% trichloroacetic acid solution soluble nitrogen,
thiobarbituric acid reactant, acid value and sensory index of yak milk cheese were determined. The results showed that the
presence of curcumin-BSA nanocomplex could significantly improve the moisture and protein content of yak milk cheese
(P<0.05) , promote the proliferation of lactic acid bacteria and inhibit the growth of hybrid bacteria, contribute to the
decomposition of fat and protein in yak milk cheese, and form short-chain fatty acids and polypeptides, presenting a good
unique flavor. However, the high addition of complex would weaken the probiotic effect, reduce the decomposition
efficiency of fat and protein, and also cause the cheese to turn yellow and reduce the sensory score. In the early stage of the
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maturation process, the sensory score was significantly improved due to the occurrence of proteolysis reaction and lipolysis

reaction (P<0.05), but too long maturation period would lead to accumulation of bitter peptides and other substances,

forming bad flavors and affecting sensory quality. In general, curcumin-bovine serum albumin complex can improve the

quality of yak milk cheese, and the best quality of yak milk cheese is obtained when the compound supplemental level is

4% and the maturation time is 60 d.
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Table 2 The effect of curcumin-BSA complex on the moisture of cheese

(%) JIEARTR] (d)
0 15 30 45 60 75 90
0 35.75+0.88%° 35.48+1.14% 35.29+0.99° 34.83+1.14™ 34.26+0.94% 34.04+0.68™ 33.91+0.87¢
2 35.81£1.03*° 35.68+1.07%° 35.34+1.09 35.19+1.21" 34.38+0.79"% 34.18+0.81™ 34.08+0.78%
4 35.66+0.96™ 35.63+1.12% 34.92+1.19% 34.77+0.89" 34.62+1.01% 34.55+0.79" 34.25+0.82%
6 35.4240.93% 35.13+0.66" 35.06+0.87¢ 34.84+1.18™ 34.64+1.25% 34.32+1.08™ 34.12+1.14%
8 35.84+0.76™ 35.74+0.94% 35.31£0.92%° 34.52+0.83 34.23+0.58% 34.23+0.93 34.09+0.88%

T AR RS TR R [ — & A Wi A F 4 7 AN [R] e A] 22 57 B35 (P<0.05); ANRI/ING Ak FR AR R 2 A0 s in dat b B 75 (] — s 7] 22 57 .3 (P<
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Table 3 The effect of curcumin-BSA complex on the ash of cheese

R0 AR [E] (d)
byl Lh=¢
’ 0 15 30 45 60 75 90
0 2.61+0.03% 2.86+0.02" 3.14+0.01% 3.39+0.01™ 3.7740.01¢ 3.98+0.02™ 4.12+0.02*
2 2.58+0.016 2.73+0.03% 2.85+0.02% 3.24+0.01" 3.56+0.03% 3.73+0.01% 4.07+0.02*°
4 2.63+0.02% 2.78+0.02% 2.91+0.01% 3.33+0.03" 3.63+0.02¢ 3.81+0.03% 4.01£0.017¢
6 2.62+0.03% 2.83+0.01™ 3.110.03" 3.34+0.02™ 3.69+0.01° 3.84+0.01% 4.08+0.01*°
8 2.61+0.01% 2.84+40.017 2.93+0.01% 3.2240.01" 3.65+0.01¢ 3.92:40.01% 4.11+0.03™
#4 FHFR-FMEAEAE ST EE A 5S Es2m
Table 4 The effect of curcumin-BSA complex on the protein of cheese
EITEC%) JEEAETTE] (d)
by Lh=¢
’ 0 15 30 45 60 75 90
27.05+0.38* 26.730.61% 26.56+£0.41¢ 26.19+0.88™ 25.9240.53 25.74+0.39™ 25.66+0.78%
27.14+0.83 26.8140.338 26.59+0.55< 26.13+0.68™ 25.88+0.76" 25.68+0.62" 25.55+£0.51
27.16+0.66*> 26.79+0.74% 26.61+0.61°° 26.11+0.56™ 25.84+0.63% 25.5240.527 25.47+0.48%

26.64+0.46
26.65+0.73

26.83+0.96"°
26.88+0.87%

27.17+0.58%°
27.25+0.72%

o N AN O

25.62+0.91%
25.64+0.65%°

25.72+0.66™
25.79+0.77%

25.97+0.81%
25.03+0.94"

26.24+0.71°
26.26+0.62™
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Table 5 The effect of curcumin-BSA complex on the fat of cheese

; AT (d)
A (%)
15 30 45 60 75 90

0 34.87+0.58* 34.58+0.64" 34.43£1.01<° 34.27+1.08"™ 34.15+0.93"° 34.09+0.99" 33.89+0.88%°
2 34.82+0.77" 34.51+0.82 " 34.40+0.95% 34.22+0.79 34.10+£1.04" 33.98+1.01™ 33.86+0.75%
4 34.85+0.66"" 34.55+0.54% 34.41+0.71 < 34.26+0.87> 34.14+1.11% 34.02+0.58 33.83+0.98%
6 34.84+0.58" 34.62+0.55" 34.46+0.88“ 34.29+0.94°® 34.17+0.89"° 34.06£0.96™ 33.91£1.13%®
8 34.79+0.72 34.65+0.83% 34.47+0.93“ 34.31+1.04" 34.19+0.87" 34.04+0.68"™ 33.91+0.78%
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Fig.1 The effect of curcumin-BSA complex on the content of

lactic acid bacteria in cheese
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Fig.2 The effect of curcumin-BSA complex on the total

number of colonies in cheese
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Fig.3 The effect of curcumin-BSA complex on the pH
value of cheese
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Fig.4 The effect of curcumin-BSA complex on
SN-pH4.6 in cheese
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Fig.5 The effect of curcumin-BSA complex on
12%TCA-SN in cheese
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Fig.7 The effect of curcumin-BSA complex on
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