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Abstract: In order to investigate the mechanism of action of apple polyphenol to modify egg white and then the properties of mackerel
surimi, egg white modified by apple polyphenols was added in mass ratios of 0.50%, 0.75%, 1.00%, 1.25%, and 1.50% to Spanish mackerel
surimi, and the gelling properties of the fortified surimi samples were compared with those of the control group (added with egg white only) and
the blank group. The TVB-N, total number of colonies, TBARS value and TPA parameters of the surimi gel changed with storage time. The
myofibril protein of the Spanish mackerel surimi was analyzed by Circular dichroism and ultraviolet absorption spectroscopy. The results
showed that the addition of apple polyphenol-modified egg white led to significant increases in surimi’s gel strength (2962.81 mm-g, 3342.79
mm-g, 3088.05 mm-g, 2527.83 mm-g and 2147.12 mm-g, respectively) and water-holding capacity (0.87%, 0.85%, 0.87%, 0.86% and 0.86%).
In meantime, with the increase in the concentration of apple polyphenols, the L* value (brightness) of surimi decreased from 69.58 to 64.10,
whilst a* value (red-green value) increased significantly from -1.83 to 1.23 (p<0.05). The hardness, elasticity and resilience of surimi gel
increased first and then decreased. During the storage period, the volatile base nitrogen value, peroxide value and total plate count significantly
decreased (p<0.05), compared with the blank group. Compared to the blank group, the surimi myofibril protein treated with 0.5%AP-EW had an
increased o-turn content (1.87%), and slightly decreased B-turn and random coil contents. The results proved that the addition of apple
polyphenol-modified egg white can significantly improve the gelling properties of Spanish spanish mackerel surimi.
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Table 1 Effet of apple polyphenol modified egg white on the gel strength, cooking loss and water holding capacity of mackerel surimi

il BRI E B /mm B A g B3R E/(mm-g) FrKM/% AABK %
ck 5.11£0.23" 235.54+38.33° 1193.39+195.17* 0.82+0.01° 6.28+0.23
ct 6.49+0.87% 388.10+24.98° 2231.87+360.01°% 0.85+0.01% 5.13+0.28"

0.50% AP-EW 7.26+0.24° 407.43+10.59™ 2962.81+157.36™ 0.87+0.01° 4.79+0.15°
0.75% AP-EW 7.35+0.26° 454.93+15.25° 3342.79+170.13° 0.85+0.01% 437+0.19°
1.00% AP-EW 7.330.75° 410.44+27.85™ 3088.05+483.65™ 0.87+0.01° 5.76£0.15"
1.25% AP-EW 6.88+0.21% 368.17+13.77% 2527.83+106.99% 0.86+0.01° 5.08+0.16"
1.50% AP-EW 6.60+0.32% 324.44+10.65" 2147.12+152.46™ 0.86+0.01% 5.94+0.07°

212



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

i FERRAFREMES (p<0.05), FR.

2 ZR51Me
2.1 FRLZB KR8 & f BE R AT I

H %

MR A, FTFasAd, SA Rl Ak
FEESHA T, HA0.50% AP-EW. 0.75% AP-EW.
1.00% AP-EW — ZH 1 W PR 25 2 2 3R (p<0.05);
MRS HERIHEAREZE (p>0.05), FFHMIE
RZ IR IE N0 75% ] W PR B ek, Mrmeas! o4
(R TER B, By o ml 3 225 1 v i £ JBE (1) B
W7, AR TR B AR AN 3 o B ) 5 B iR
FERNPLEE I R AH G, AR f BRI R 1%, 3T
22023554 g, TR 9206 HORE T A B
Pt (p<0.05), HHULAIIL, R INEIE BOE R 2 Bk
PEARIE WA R BRI 1R B o T S5 4H 540
NEF MR, SERZMIKRENT1.25%
T T 3 AN BT EE B A B, (R R N0.75% 3
SR 2 Ty Ab HE Y BT AH A BT A R R (p<0.05);
MR Z IR e CRISE R Z Wk E KT
1.50%) W /1A B N R, XAl ReR BSER 2 )
H IR S EUE A SRR /T T B, AT BB
PR Z& ZER BT I8, AT FERAEG T FE BE () e S D B o

FHAE S (A, 3 1 2L RN S50 20 ) B R B BT 350 3
F+, 0.50% AP-EW. 0.75% AP-EW. 1.00% AP-EW /I
125% AP-EW f & Z & (p<0.05), HF
0.75%AP-EW &b 3 1 8 JBE I e ik i £ Ko 3342.79
mm-g, HXFEE4H 1196.39 mm-g BT 2146.4
mm-g. FHXTT A 6.28%, Il ASLIGH &
R A BT BEAG $2HI. 0.50% AP-EW. 0.75%

AP-EW K 125% AP-EW HHHEHEREMEER
(p<0.05), HAKIH 4.37% 4 0.75% AP-EW 41, HH%t
THEAHABRILT 30.41%. ZEBIR IS BEER
0 R — AN B B BB AR TSNS SR 2 W v R e
fify £ £ JBE AT 28 B AR PRI T nT DL S £ JBE 2
EAREAER, (s f BE T RRORH X 085 1) 225 1) K] 2% &
¥, Wt BERERR AL, A G s K I 3k Ae
g, UL E KA G E KGR, dhmbEIKzEE
ko (H2IREE KT 0.75%F, FREESX & A+
FEAR T FE SRR, T S e B IR R IR A A, AR
ANFIFZ

S (A, P ARSI 2 (1) o BEEE R K
PERIE T, o 0.50% AP-EW. 1.00% AP-EW.
1.25% AP-EW H R EMZER (p<0.05); MHEHYE
THAFEAREEER (p>0.05), FrkiEe MR
IR 0T BT B 7K A B DR R RE IR ROBE, T8 ST A%,
1 BEEEI S (M I 28 25 40 0%, 1 BE iR L 2 iR i,
R G, TS (m =g mRgifg, AT AR £
Ky, BEIRRAEREN Y, TR NS SR W o 1) R T
J& T DAFE— e R AT L3R BE B IRk P, Tl RE 2
HT Z2M-EHRE GRS, BREWE
REE, RPN, BEE SR SRR, R
IKPEREA, 7T RE R AR £ 4 5 1 BEE A AL R T
BAHT R, RETHEMIS, SEURA4EA
JiR 2 103k P (A Ik, WL 4144 11 22 ] P 0 B 1 T
LRSS R BIRR, KR ZERE JJk55, PRI RE K 1
BRARUT . gm0 BE b K — 3B 4 LSS B TR AR AE T
EAB DT HES, SERZWH I EEm, LA
KA a3k #81 JBE B 1 53 23 1) 5 4 P AR EL A B, %oF
FER MR ZEEIRA R

<2 ERZEME B E A REEE RS
Table 2 Effect of apple polyphenol modified egg white on whiteness of mackerel surimi

28 7| L b’ &£
ck 69.58+0.71¢c -1.83+0.06* 11.02+0.44* 87.54+0.43%
ct 67.97+0.48° -1.23+0.02° 10.54+0.62° 87.96+0.52%
0.50% AP-EW 67.71+0.11% -0.28+0.03° 9.85+0.33% 88.62+0.29%
0.75% AP-EW 68.05+0.60° 0.07+0.04¢ 9.51+0.09* 88.94+0.09%
1.00% AP-EW 64.98+0.36™ 0.55+0.05° 9.15+0.37* 89.09+0.42%
1.25% AP-EW 64.10+0.30% 1.0740.06" 10.25+0.49* 88.07+0.07*
1.50% AP-EW 65.14+1.26™ 1.2340.06" 9.59+0.13* 88.41+0.16"
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21 0.808 mg/kg, FIXTT 25 (141 1.840 mg/kg 43 A&
ik 7 22.01%F1 56.07%. T TBARS s& AL
P i S E A AR P 1 B B b, 2 B T IR 4R
AT =40 o T AR DR SR A AN % B 5 1 5 S AR
Wi T R, B BRARILE FRNMA . UM BT
2 TBARS A A% 1 5 R AT A2 T nd

A, A EER PRES R NS, ISR 2Bk
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Table 3 Changes of TPA of mackerel surimi during aseptic storage

i 18] gl )E /g b =AM
0 ck 2791.28+92.84° 0.84+0.01° 0.22+0.00°
0 ct 4633.63+108.84° 0.85£0.01% 0.25+0.00°
0 0.50% AP-EW 3546.87+108.68" 0.86+0.01% 0.26+0.00°
0 0.75% AP-EW 4997.71+68.45° 0.87+0.00% 0.29+0.00°
0 1.00% AP-EW 3295.05+92.50° 0.89+0.01° 0.25+0.00°
0 1.25% AP-EW 3297.39+89.71° 0.86£0.01% 0.21+0.00°
0 1.50% AP-EW 3363.73+36.84° 0.86+0.01% 0.22+0.00°
20 ck 2047.96+53.57" 0.72+0.01% 0.19+0.00"
20 ct 4163.11+46.938 0.77+0.015¢ 0.23+0.00¢
20 0.50% AP-EW 3250.88+55.06° 0.78+0.00¢ 0.23+0.00¢
20 1.75% AP-EW 4528.18+95.28F 0.78+0.01¢ 0.27+0.00¢
20 1.00% AP-EW 2673.05+46.91° 0.77+0.01%¢ 0.24+0.00°
20 1.25% AP-EW 2620.22+89.04° 0.76+0.015¢ 0.19+0.00*
20 1.50% AP-EW 2709.23+82.485 0.75+0.00° 0.20£0.00%

E: FEARATREEMREZRF (p<0.05).

1 BE ) i ()78 TR0 B ol o 32 52 HL AR B A
AL 2R R, G038 3, 28 0 d TR E N
4997.71 g, FXT TS EHAMEIN T 66.00%; 5 20 d
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T 121.11%, TiARAETEH 20 d [IREFE R % T 26.63%:
FEH, TSI BT AN S R 22 Moy A SR ) BRI A
FEFE 0 d 3 20 d #A BEMIEF (p<0.05), XW[HE
e RN AR B R B ) 264 R, B e LR
Y EARAE T IR, (RURA RO RS
VAL ER A BACHE, AT INaE 1 85 BT eI 544
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