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Abstract: In order to explore the effects of natural antioxidant emulsions on the preservation outcome of refrigerated fish balls, this
research used casein as the emulsifier to build an oil-in-water emulsion system, and explored the effect of casein dosage and storage time on the
stability of the emulsion. Emulsions with different natural antioxidants (carnosic acid, apple polyphenols, and grape seed polyphenols) were
mixed with fish meat paste to prepare fish balls. The hardness, elasticity, gel strength, thiobarbituric acid value (TBA), total number of bacteria,
and sensory score of fish balls were used as indicators to examine the effects of different antioxidant emulsions on the quality of fish balls during
the storage at 4 °C. It was found that after 14 days of storage, the particle size of the emulsion with 2% casein was 372.33 nm and the potential
was 33.53 mV, indicating the best stability. The addition of a natural antioxidant emulsion could significantly improve the hardness, gel strength,
TBA value, and total colony number of the fish balls during storage (P<0.05). In addition, the hardness, gel strength, and TBA value of the fish
balls treated with the carnosic acid-casein emulsion were 511.79 g, 293.64 g, and 0.64 mg/kg, respectively, at the end of storage (which were
significantly superior to those involving the apple polyphenols- and grape seed polyphenols-casein emulsions),, with the total number of bacteria
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being 4.95 Ig CFU/g after 12 days of storage (which was still within the standard range). The research results showed that the carnosic

acid-casein emulsion had the greatest preservative effect on the quality of fish balls during storage.
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Table 3 Effects of different additives on hardness of fish pellets during storage
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203
0 5 10 12 14
W 272.68+10.56" 207.38+1.19"° 260.81+2.54"2 264.83+26.51 209.64+3.99"%
CE 447.4+16.5852 374.28+14.83%° 465.67+16.805 257.82+6.91°° 344.63+22.20%
CA 524.78+6.68% 383.3546.76°" 473.25+13.935¢ 253.13+7.3°¢ 434.09+15.48%
CACE 516.29+12.10%% 481.29+7.61% 623.38+10.79" 361.07+28.745¢ 511.79+24.20%
AP 451.74+7.16% 420.68+19.97"* 448 57+32.655 263.48+27.66"° 361.91+27.775¢
APCE 601.94+24.39P 345.89+3.96™ 407.32+17.76" 411.59+18.12%¢ 349.43+19.86%°
GP 438.50+22.595 281.04+24.047° 377.97+10.995 374.24+3 345 352.96+30.005¢
GPCE 574.02+21.97° 458,82+10.03%° 452.93+10.77%° 455.87+8.51%° 303.68+7.45

E: KRB FERTAREHN B RRIALEAEFLE (P0.05); 1B FHERFE — R4 RR A 0 272 (P<0.05);

W (Water) 20& 7k & -FK, Braffée, CE (Caseinemulsion) 28L& ~ifmBAE & 5Lk, CA (Camosic Acid) 4Lk A4 An
R AZLB, CACE ( Carnosic Acid Caseinemulsion ) 28.& = #vin SE LB FLiR, AP (Apple Polyphenol ) 484k A 4#Fm¥ER % B, APCE
( Apple Polyphenol Caseinemulsion ) 28 & = #n 3 & % B 3Li, GP ( Grapeseed Polyphenols ) 28 % - AL 4440 #] £)4F % B, GPCE ( Grape
Seed Polyphenols Case in Emulsion ) 0& A% #4F % Brflik, THE.
4 REERMAFICEGTFE & R MR

Table 4 Effects of different additives on elasticity of fish balls during storage

e B 1) /d
20 5|
0 5 10 12 14
W 0.93+0,02"%2 0.92+0.04"82 0.90+0.08" 0.87+0.03C® 0.80+0.01°°
CE 0.90:£0.02°% 0.94+0.06% 0.86+0.02°% 0.91:0.04°5¢® 0.91:+0.025%
CA 0.94+0.0152 0.92+0.02/8® 0.89+0.03% 0.93+0.045% 0.90+0.025®
CACE 0.94+0.025 0.90+0.00"%° 0.89+0.01° 0.93+0.01% 0.92+0.025%
AP 0.93+0.01782 0.89+0.03/8® 0.85+0.07 0.87+0.00°C® 0.84+0.02"°
APCE 0.92+0.03°E2 0.91+0.01/5% 0.87+0.01 0.85+0.01° 0.90+0.045®
GP 0.93+0.02°82 0.860.02"° 0.85+0.02 0.88+0.03" 0.8620.02°™®
GPCE 0.89+0.01% 0.92+0.077B2 0.86+0.01 0.88+0.01°% 0.88+0.02°5¢P2
E: REFRERTHE IR E AR LA ZFRE (P<.05); B FERTRE —LILLLERE KA R £ 58 % (P<0.05).
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Table 5 Effects of different additives on gel strength of fish pellets during storage

s e B T8
0 5 10 12 14
w 219.73+18.67 134.78+11.18% 116.3645.65" 113.17+7.76"° 184.43+1.11%¢
CE 272.49+17.085 199.60+17.99 246.34+6.58% 132.88+15.94% 250.38+14.60%
CA 293.08+18.55% 256.68+17.85 265.26+8.815% 176.51+6.42%° 222.57+12.57%
CACE 295.71:+4.07% 303.67+26.16™ 438.11+20.47° 302.86+14.60" 293.64+7.76™
AP 258.80+2.2752 129.92+10.11° 250.49+13.825 120.85+11.02"%° 228.44+16.05°%
APCE 351.85+7.30% 178.50+4.82%° 192.07+7.38 197.10+8.41%° 237.63+17.135CE¢
GP 206.72+16.65™ 196.43+12.69% 176.71+0.46 192.69+11.37°F® 245.47+2 235
GPCE 324.37+23.825 274.53+16.91° 279.04+19.99"° 235.59+2 57" 309.64+4.13

E: KB FRETAR R 0 R AR £ FRFE (P<005); NBFERTE —R LA RRERE R £ R 2 H (P<0.05).
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