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Preparation and Antioxidant Activity of Turmeric Colostrum
Fermented Milk

WANG Xianqing', BAI Jimin', CHEN Wenlu®>, LIU Yanyan', LUAN Yueting', LUO Yun', ZHU Jianyu'

(1.College of Food Science, Heilongjiang Bayi Agricultural University, Daqing 163319, China;
2.Technology Center, Shandong Deyi Dairy Products Co., Ltd., Zibo 265200, China)

Abstract: In order to develop a kind of turmeric bovine colostrum fermented milk with high antioxidant capacity, the
formula of turmeric bovine colostrum fermented milk was optimized by response surface analysis on the basis of single
factors, with sensory evaluation as the response value, and the physicochemical indexes and antioxidant activity of the
product were analyzed. The results showed that the optimal fermentation process of turmeric bovine colostrum was as
follows: Curcumin microcapsule dosage of 0.5%, inoculum dosage of 2%, colostrum dosage of 30%, sucrose dosage of 6%,
and the sensory score of fermented milk reached 91.24. The hardness of turmeric colostrum fermented milk was 0.97 N,
elasticity was 3.96 mm, viscosity was 0.83 N, cohesion was 0.83, viscosity was 0.62 mJ, acidity was 88.63 °T, protein
content was 3.98 g/100 g, fat content was 0.46 g/100 g, lactic acid bacteria count was 6.59x10° CFU/mL, no pathogenic
bacteria were detected. When the concentration of yogurt was 25%, the scavenging rates of DPPH-, ABTS" and hydroxyl
free radical of turmeric bovine colostrum fermented milk were 89.59%, 95.39% and 63.26%, respectively. The antioxidant
capacity of turmeric bovine colostrum fermented milk was significantly better than that of ordinary fermented milk.
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Table 1 Factors and levels table of response surface
experiment
BES
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(%) (%) Wi (%) BIE(%)

! 0.3 1 20 4

0 0.5 2 30 6

1 0.7 3 40 8
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Table 2 Sensory evaluation standard

PEATIE (43) o bR P (43)
EPES) 3, BRIRE A 16~20
P (20) PRI, B TR BT Tk 11~15
RIS, it R 1~10
7 L RFLAER, BN 16~20
SH(20) Lk REFLFRBIR, DM 11~15
SIRAYMA, TR 1~10
FHSAN G, R 1, JC g 21~30
PR (30) R ALA, BRI B, i vk 11~20

FUBOHLRE, BRERIE B, MR, Rl 1~10

HAARIZ ], TEFLENTH, T 21~30

HLURA(30)  AHLURARIA S, DEFLENTH, DRAH 11~20
HEURYYE), A5 KL ET 1~10
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95% Z.WEIRA) 5, HLA 2.0 mL 0.2 mmol/L DPPH Z,
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BRI
1.2.10 ¥ A HIIEBREESIMIE B 1 mL KTl
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A, — A,
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1. Ap: 0.5 mL ZE81H/K 5 4.5 mL ABTSYE &
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Fig.1 Effects of curcumin microcapsule addition amount on
acidity and sensory evaluation of fermented milk
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Fig.2 Effects of inoculation amount on acidity and sensory
evaluation of fermented milk
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Fig.3 Effects of colostrum supplementation on acidity and
sensory evaluation of fermented milk
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Fig.4 Effects of sucrose supplemental level on acidity and
sensory evaluation of fermented milk
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2.2.1 MR ARSI R EE SR REUA R RN
ZEE AT, 22 B INE(A) . R E(B) .
A FLEIING (C) MEEREA I (D), LUBRE 4R
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Table 3 Experimental design and results for respond surface

analysis
S A B (¢ D BRI (41)
1 1 0 -1 0 82.77
2 0 1 -1 0 73.08
3 0 0 -1 -1 65.38
4 1 -1 0 0 79.81
5 1 0 1 0 81.73
6 0 0 0 0 89.42
7 -1 1 0 0 68.27
8 ! -1 0 0 70.15
9 0 1 1 0 79.81
10 1 0 0 -1 74.04
11 0 0 1 -1 80.77
12 -1 0 0 -1 61.54
13 0 1 0 1 78.85
14 0 -1 0 -1 69.23
15 0 1 0 -1 69.22
16 -1 0 0 1 72.12
17 0 0 -1 1 76.92
18 0 -1 0 1 75.00
19 1 1 0 0 76.90
20 1 0 0 1 77.87
21 0 -1 1 0 80.76
22 0 0 1 1 79.81
23 -1 0 -1 0 64.32
24 0 0 0 0 92.31
25 0 -1 -1 0 74.08
26 0 0 0 0 93.27
27 0 0 0 0 90.38
28 0 0 0 0 93.67
29 -1 0 1 0 80.75
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A TR Y=91.81+4.66A—0.2417B+3.92C+3.37D—
0.2575AB—4.37AC—1.69AD+0.0125BC+0.965BD—
3.13CD-9.34A2-8.73B*-5.60C>—10.53D?,,

W 4 fras, SR 2R gy FR T i S
G387 BB P<0.0001, U8B IZAR AU f 25, 2% L0
(P=0.7604>0.05), N2, THHIZSALEA A 7P, 155
AU R AL R770.9834, FLIERAE R R, ;=0.9667,
VLI SEgR 25/, AT TS AR LR iy 2,

L4 EHTEI 20T

Table 4 Analysis of variance for regression model

R 3 N Oy H Yo7 Ffi P

TR 2028.47 14 144.89 59.07  <0.0001"
A 261.05 1 261.05 10643  <0.0001"
B 0.7008 1 0.7008  0.2857 0.6014
C 184.71 1 184.71 75.31 <0.0001""
D 135.95 1 135.95 5542 <0.0001"
AB 0.2652 1 0.2652  0.1081 0.7471
AC 76.30 1 76.30 31.11 <0.0001"
AD 11.39 1 11.39 4.64 0.04917
BC 0.0006 1 0.0006  0.0003 0.9875
BD 3.72 1 3.72 1.52 0.2381
CD 39.06 1 39.06 15.93 0.0013"
A? 565.50 1 56550  230.55  <0.0001"
B? 493.88 1 49388  201.35  <0.0001"
C 203.30 1 20330 82.88  <0.0001"
D? 718.83 1 718.83  293.06  <0.0001"

B 2E 34.34 14 245

SR AT 20.74 10 2.07 0.6101 0.7604
glitR2E 13.60 4 3.40
A 2062.81 28

o pras R ml A, I — kWi AL C. D XT &
LR B TR P2 il 4 25 (P<0.01), B XHEVE TS
SZMAS 25 (P>0.05), ARSI Y FH, #iE#5 HZ3R
X R Lt SO SR Sy - 22 0 FRAMUBE SE Us ne>4
RIFLES I > RS I B> A
2.2.2 WNTHSTT  ARHE Design-Expert X [0l 752
SYRIT, 25 PR 2 R B LB B P 58 B AR FH A i )3 [T
YR, nE 5 B, B E BENERR BRSO, 22 T AR
AR, i T I BENERR BE N, 32 B A FHARES, B3
HAE X R W FLECE VF 43 195 i A R R0 /N DLt Sy
AC>CD>AD>BD>AB>BC, H:t[' AC. CD X}/&E P
AR WA 5 3 (P<0.01), AD XHECE PR FE 0 B 35
(P<0.05), 55 4 455 —%. F|H Design-Expert 53
M5 8] e AE 22 B H MR FBEVS N 0.536% . 2R &
1.99%. A HIFLESnis: 32.497% . FEEFESINE 6.216%,
A FEF AR R LR E PE5AE] 92.906,
BB O, K A T 2 S 80A %y 258K
T EE S IN R 0.5%, BeFPE: 2%, ZFRIFLES IR 30%,
TEVEGS IR 6% TEULASM U T 3 IREE IR, 75
3 25 W A4 v 7L W FL Y BCE TTE 4 oA 91.24+1.33,

55 PEMEL AR P 22450, B ma 7 T O e e 22
A WIFLRIFFLEY T 2280 AT

/’E 4 t‘\ \

T ;;;:54;4- .:.:.’..0‘ ‘\‘\\\“
&R 225200 0 ettt

< 0. “
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Fig.5 Response surface diagram of the interaction of two
factors on sensory score of curcuma colostrum fermented milk

2.3 BHIEFRNELSER
PS5 AN, SEAGI, ni N DG ARAS: H B et
B T2 il 288 A0 3L & L AN 2 LAY
FEAFE. IBT . BRIEBIFT & E AR
25 HEFEbRINE ZE R

Table 5 Determination results of physical and chemical

indexes
e (ERMEEEZRE g 2 FRIEL
izt BT i R EEFL P
M (g/100 g) =223 3.87+0.03 3.98+0.04
JET (2/100 ) MiRg =i <0.5 0.34+0.02 0.4620.01
BRI (°T) 70.0 87.24+0.86  88.63+1.13

2.4 TEYHERRRINE
e P AT AR RO 6.59<10° CFU/mL,
T AE A lEFLFLER B BB 2.6x107 CFU/mL, 54
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6 RAWIFURIERL S R LAY O I 5 LA
Table 6 Comparison of texture properties between curcuma
colostrum fermented milk and common fermented milk

Feh BEMN)  §ifE(mm) BAEN)  ARE FEm)

W AHEFL 0.91£0.06° 4.30£0.01° 0.76£0.07* 0.83+0.05° 0.28+0.02°

ZEFWEL

B 0.97+0.08* 3.96+0.05" 0.83+0.03* 0.83+0.02° 0.62+0.04"
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Fig.6  Effects of common fermented milk and curcuma
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radical scavenging rates
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