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Effects of Whey Protein Peptides on Oxidation Inhibition and Quality Improvement of Chopped Pork during
Repeated Freezing-Thawing
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Abstract: The effects of whey protein hydrolysates (WPH) on the oxidation stability and quality of chopped pork during
repeated freezing-thawing were examined. Different levels (5%, 10% and 15%) of WPH were added to the pork systems.
Changes in thawing loss, total volatile base nitrogen (TVB-N) value, thiobarbituric acid reactive substances (TBARS) value,
gel texture, protein carbonyl content, modulus loss and Raman spectrum were evaluated during nine freezing-thawing cycles.
The results showed that before freeze-thawing, as far as all tested indexes were concerned there was no significant difference
between the treatment and control groups (P > 0.05). Thawing loss was increased from 2.67%—2.93% to 7.00%—12.4%
after freeze-thawing cycles. Addition of 15% WPH significantly inhibited the increase in thawing loss and enhanced water-
holding capacity (P < 0.05). After 7-9 cycles of freezing-thawing, 15% WPH could significantly inhibit the increase of
TVB-N value, TBARS value and protein carbonyl content when compared with the blank control and native whey protein

(NWP) groups. Texture profile analysis (TPA) indicated that hardness, springiness, chewiness and cohesiveness were
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significantly decreased with increasing cycles of freezing-thawing. Chewiness was increased significantly from 9.63 to
17 g with 15% WPH treatment after the 9th cycle, and springiness reached 0.69 after the 5th cycle, exceeding the 0.02%
BHA group. The hardness and cohesiveness of both WPH and 0.02% BHA groups were significantly higher than those
of the blank group. The TPA parameters could be improved by adding WPH, especially at higher levels. The rheological
tests showed that modulus loss (G’") values were declined with the addition of WPH (P < 0.05). Raman spectroscopic
analysis revealed that the addition of WPH inhibited the transformation of a-helices into fS-sheets effectively and protected
the secondary structures of the protein. In summary, WPH could act as an antioxidant to inhibit oxidation and preserve the
quality of chopped pork during repeated freezing-thawing.
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Fig.1  Effect of wWPH on thawing loss during repeated freezing-
thawing of chopped pork
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Fig.2  Effect of WPH on TVB-N value during repeated freezing-

thawing of chopped pork
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Fig.3  Effect of WPH on TBARS value during repeated freezing-

thawing of chopped pork
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Fig. 4  Effect of WPH on protein carbonyl content during repeated
freezing-thawing of chopped pork
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Fig.5 Effect of WPH on G'’ during repeated freezing-thawing of
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Jei, JEPIBENHIETE .63 glBFE TR FI17 g (P<0.05) .
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(P>0.05) o TEERALS KRBT, 15% WPHEH (1) 3% By =y
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F1  WPIDHA I URREE PR 5E P BE BRI R L R 2 M

Table1 Effect of WPH on texture properties during repeated
freezing-thawing of chopped pork
_ e
i il
fik Al ; l ; ; - ;

BH 18131280 18607£200° 186602200 186432033 186062031 186.37+029°
10%NWP  175.072200° 17890 1.80° 180.07£240° 17997£1.80° 182.631.40° 18197£3.00"
SHWPH 16607120 1689723000 1729021307 17303100 176601052 17497 +2.00
10%WPH ~ 158.10£400° 16170+300° 16143200 1654723000 170.233.00° 165.67+2.00°
15%WPH 155304500 160634250 159772200 16200£3.00° 165.60£6.00" 159.91+400"
002%BHA 1519025000 15490160° 156331300 15887£7.00° 16307£3.00" 15773+ 160"

7H 0824003 076£001°  062£000  060+£001°  050£001°  044£005°
10%NWP 0834001 0774001 065+001% 0624001 0534001 045+0.02°
SHWPH 0832000 0771003 066+001°  064£005" 0573002 0514002
10%WPH 0842000 0792002 0691002 0621001 0583003 053£005
IS%WPH 0852001 0802001 0702002 0691001  067+006 063003
002%BHA 0852006 0782001  067+002"  068+001 0594002 0514002
FA065E00F 038001 051£007 0472001 0424002 033004
10%NWP 0662001 039001 052£001"  051£001° 0432002 0382001
SHWPH 0662001 0612003° 0531001 0513003 0484002 0392002
10%WPH 0662001 0632002 0582002  053£001" 0491002  040£001°
IS%WPH 0672001 0642001 0582000 0541003 0324005  046+003°
002%BHA  067H001° 0631001 0384002 051000 044200 0372002
FH O UBE080 40001080 R0ELIE BB 140022160 963100
10%NWP 44674022 40231050° 35574045 26174034 183027 1229109
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