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Antioxidant Activity of Fermented Milk

WANG Zhengrong', WU Peng', TIAN Xiaolei', GUO Shuanghai®", HAN Lichun'?

(1.School of Life Science and Food Engineering, Hebei Engineering University, Handan 056107, China;
2.Agriculture and Animal Husbandry Department, Handan Vocational College of Science and Technology,
Handan 056046, China;
3.Handan Key Laboratory of Natural Products and Functional Food Development, Hebei Engineering University,
Handan 056107, China)

Abstract: To improve the utilization of apple pomace, the extracted crude polysaccharide from apple pomace was added to
fermented milk and its effects was studied. The parameters of fermented milk tested including lactic acid bacteria number,
titration acidity, pH value, water holding capacity, color, texture, storage modulus and loss modulus, antioxidant activity
and sensory evaluation. The results showed that the addition of 0.06%~0.14% apple pomace crude polysaccharide (APCP)
significantly increased the number of viable bacteria and acidity of fermented milk, and improved its water holding capacity
(P<0.05). When the addition of APCP was 0.10%, the hardness and chewiness were improved the most, and the sensory
score (90.8) as well. The addition of APCP improved the gel properties of yogurt and increased its storage modulus G' and
loss modulus G". At the same time, the antioxidant activity in vitro of fermented milk significantly increased (P<0.05), and
the antioxidant activity was positively correlated with the addition amount. This study would provide a theoretical basis for
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the reuse of apple pomace and the development of functional fermented milk.

Key words: apple pomace crude polysaccharide; fermented milk; quality; rheological properties; antioxidant activity
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Table 1 Sensory evaluation standard of fermented milk

SES W bRifE SHEGY)

[ukES RS —8, B —EROREE 17~20

[EREZ S S REPMT AR 11~16

RS, A 62 0~10

HAURE BEEIMEL, TS RIS Bt s 25~30

BERPE—R, RAFLIE BT A2 15~24

BRI | A FLIRFT S, A IBURDIR SRR 0~14

Y FREITE . H R AT 25~30

PR IR I8, IRt — 15~24

FBA AR, A7 L% 0~14

AU BA M KRR, TCR 17~20

KBS ARIE LLBOR, T A SR 11~16

RERIEFLEHER, A S5k 0~10
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Fig.1 Effects of APCP on viable cell count of fermented milk
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Ta5 A XT BE4H (P<0.05), a™{H i 35 = T X BE 4 (P<
0.05), b H B ZE = T X184 (P<0.05) . KEEFL O
FYARA Y 32222 BISE SR VAOR 22 BRI (2 B3R i), AR SCHR T
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Table 2  Effects of APCP on color of fermented milk

ZHEI I (%) L a b
0 90.00+1.40° —2.15+0.07° 8.04:0.08°
0.06 87.27+1.27° -0.53+0.08° 9.06+0.76°
0.08 86.15+0.83" —0.19£0.11¢ 11.1240.47°
0.10 85.14£1.20° 1.110.06° 11.68+0.20%
0.12 83.06+1.40° 1.36£0.05* 12.04+0.24%
0.14 81.62+1.01¢ 1.4240.10° 12.67£0.79"

23 ERBEEZENARIRENZMN
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Fig.2 Effects of APCP on titratable acidity of fermented milk
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Fig.3 Effects of APCP on pH of fermented milk
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Fig.4 Effects of APCP on water-holding capacity of fermented
milk
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Table 3  Effects of APCP on textural properties of
fermented milk

ZHINE (%) W (g) RELEPE Fitk(gs) MR
0 109.33£7.59¢  63.71+4.53°  56.98+3.55¢ 0.48+0.01°
0.06 139.08+8.85° 92.85+5.32° 84.20+2.57° 0.49+0.01°
0.08 149.03+7.84° 93.02+4.11° 87.65+1.77° 0.49+0.02°
0.10 185.41£9.73* 126.10+5.86" 120.74+2.17* 0.53+0.01°
0.12 158.75£7.50% 82.3744.65° 78.31£2.47° 0.53+0.01°
0.14 107.16+£7.50°  61.65+5.00¢  59.17+3.61° 0.49+0.02°

TGP A B e RAH, 43 5k 185.41 g, 126.10 FlI
120.74 g's, A EEZLAE R 28 1b i BB2 f T rl ek E
TEW AR T B, MIEIR A AR e, TR
[T & BN, WRWSRE G 55—y T bk
Jey T 5K s G R & iRl aAR e e, [RlEdfs
PRS- FIaI AR EAE A 1385, St T oAU 2R
B, IR T A BEFLAOREEE | B Rk, (B2
MBI =B, SR R IRERLES ), SECK T
il BE IR, 33X —&5 SR 5 & 2L R K AR AL 52 TEAH
S8 PR L B R P AN ELNER 1 A 385 i AT AR 5 A2
LG K, (o A e Le sk S inAg 2B, aT LR
= A TR LA RS PRSP
2.6 FEREEZENABIAGFHEEMRFEREN
AU

fitiFefiE (G FIHIFER R (G") B I B & 7L
EEBAE, S EERAE I 1R/ INE TEAH DG, SR AR
PR P AR AR, A S~IE 6 AT, Bl AR
PRI, 250 & BEFLAY GFT G Y2 BB
B, TEATREIE N TF 4 B B, 52 B DR 9 i i) ke 5,
H G'XF G", SR DLt 3= A SRR, X5
ZRTRIIFSEEE IR —3C0 . Sas AT RRZHAH L, JInASE
R b, KIEFLEY G G EYAE AL a3 AR R,
HAUEI H A EIREEE B3, BS ZEashing 2

170 -0 +0.10%
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Fig.6 Effects of APCP on loss modulus G" of fermented milk
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Fig.7 Effects of APCP on DPPH free radical scavenging ability
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