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Abstract: The relation between antioxidant activity and molecular weight of soybean meal hydrolysates (SMH) was evaluated in this
paper. The results indicated that the antioxidant activity of the SMH significantly correlated with the molecular weight and/or the length of
peptide chains, and peptide fractions with lower molecular weight exerted a stronger antioxidant activity. Peptide fractions with a molecular
weight of <3 ku showed the highest antioxidant activity and played a dominant role in the functional properties of the SMH. Based on this
finding, the effects of addition of the SMH or its various peptide fractions (>10, 3~10, and <3 ku) into meatballs on thiobarbituric acid reactive
substances, sulfhydryl content, color, and pH during the storage at 4 °C were systematically studied. The results revealed that the SMH
maintained the color of meatballs, effectively inhibited oxidation of lipids and proteins, slowed down the increase in pH, and extended the shelf
life to 13 d during the storage at 4 °C. Therefore, SMHs are excellent antioxidants for meat products and have bright market prospects. This
paper may serve as a theoretical and practical reference for value-added utilization of soybean meal and for quality enhancement of meatball
products.
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Fig.1 DPPH scavenging rate and ORAC value of the SMH and
its peptide fractions of different molecular weights
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Fig.2 Changes in TBARS in the meatballs supplemented with
the SMH or its peptide fractions during the preservation
process
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Fig.3 Changes in sulfhydryl content of the meatballs
supplemented with the SMH or its peptide fractions during the

preservation process
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Table 1 Changes in color of the meatballs supplemented with the SMH during the preservation process

N CK SMH >10 ku
L*f& a*{i L*& a*fi L*&
1 70.49+0.92°  2.60£0.31° 70.90+1.45*  2.82+0.19" 70.66+1.03*  2.58+0.08"
4 70.19+0.74°  2.91+0.18" 70.19+035*  2.77+0.15" 70.39£0.59"  2.71%0.26"
7 71.02+124°  5.20+0.56° 70.15+1.62°  4.05+0.21° 69.97£1.50°  4.36+0.38"
10 71.38+0.81°  6.38+0.14° 71.24+0.86"  5.48+021° 71.15+£1.48°  5.92+0.20°
13 71.84£0.95®  7.04+0.08" 71.50£0.54*  6.82+0.08° 71.51£0.61*  6.82+0.27"
16 72.91£0.97°  7.84+0.12° 71.78+0.66"  7.03+0.16° 71.07+0.30° ~ 7.25+0.13°
A )/d 0k Sl
L*& a*h a*h
1 70.80£1.67*  2.61+0.08" 7021£0.92*  2.77+0.17*
4 69.74+1.62°  2.68+0.28" 68.95+1.06°  2.86+0.20°
7 70.32£0.95*  3.35+0.34° 69.41£0.92  3.80+0.19°
10 70.97+0.90°  5.85+0.22° 70.34+0.74°  5.14+0.43°
13 70.82+0.74*  6.77+0.44° 70.70£121%  6.63+0.15°
16 70.84+0.53"  7.14+0.54° 71.13+0.53°  6.96+0.18°

E: Rl—EPFERRHEATEFEE (p<0.05).

I R 3 B A B B R —, R 55170y (e SO o /) PO || A Y = By 5 o U | RA R =4
Wiy B T PR BB R R . A AN i H, WEKEE, WHNREERRE D0k, mAEARS
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1k, 6.3~6.6 [EIAIKEER, pH E>6.7 AL E A .

FHEE 1 Al %0, FEA BT AR AN [ AL ERZH A A AL L 24l ——ck
ERATEZEZS (p<0.05), 1 a*EZHE K, Hrh 72_:jﬁh
<3 ku KBRS, HIKE SMH. EWEAS 70F —+3~10ku

AT AL TR LHE K a¥{i 5 CK 4B LR 2=
5 (p<0.05), RGN SMH R ELETCAS R .

oG RE T, RGN EIT L. AR
M2 AR B I S8 L AT T A A 25, RPN AL a*
6. ETt. SMH 737 8<3 ku IkBURA RIFRIFTEMA
AL, b B A A, SRS R AL, A
M REFRALEFE. BEAh, 4 CRIBAITHE SRR
Jk, LHMELH RS, WOERFENKA .

2.5 i SMH #y i AL R #at A2 # pH &

pH W] IRAL A b AT RE L , BB IAI ) iy
B, SE. W KR, KRR R DR A DA
Ko AR pH 2B FN. SERCIRDL. ETE B
AR RIS EF R Rt 71056 2 IR 520 . £EAN
TR REr,  AWH S ERCED IR R, &

200

—+—<3 ku

o 6.8
a
6.6
6.4
6.21
1 1 1 1 1
6.0, 4 7 10 13 16
Vgt ] / d

[ 4 7NN SWH R H-ZRRERHIPIALIRE T A2 pH T
Fig.4 Changes in pH of the meatballs supplemented with the
SMH or its peptide fractions during the preservation process
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