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The Effects of Thermal Sterilization on the Quality of Tinned Tuna

WANG Liang", LI1U Dong-hong*?
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Abstract: A heat penetration test was conducted on tinned tuna in brine (185 @) in this study. The hea penetration parameters were
determined at six different temperatures (110, 116, 119, 121, 124, and 127 °C), using a lethality value of Fy= 8 min fromthe center of the tin.
The results of this study showed that a higher sterilizationtemperature could significantly shorten sterilization time (P < 0.05). The sterilization
time was reduced by 58.94%, 60.98%, 71.14%, 74.19%, and 78.46%, when sterilization temperatures of 116, 119, 121, 124, and 127 C were
applied, respectively (compared to the time required for sterilization a 110 °C). Higher sterilization temperatures at the same lethality caused a
significant reduction in the cook value (C) and C to F,value (P < 0.01). The increase in sterilization temperature caused a gradual increase in L*
value (P < 0.01), from 58.76 & 110 C to 71.30 at 127 °C. Onthe other hand, the a* and b* values displayed decreasing trends. The hardness
of the tuna samples increased with the increase in sterilization temperature (P < 0.05), from 472.57 g at 110 C to 796.03 g (maximum) at
127 °C. Onthe other hand, the total volatile basic nitrogen value (T'VB-N) decreased with increasing sterilization temperature (P < 0.05), from
25.56 mg/kg sample (at 110 °C) t015.63 mg/kg sample (at 127 °C). Thiobarbituric acid (TBA) content was also significantly affected by the
sterilization temperature (P < 0.05), with a minimum value of 0.92 mgM DA/kg sample observed a 110 ‘C and a maximum value of 2.26 mg
MDA/kg sample observed a 127 °C. These results indicated that the quality of tinned tuna could be improved by the utilization of a relatively
high sterilizationtemperature.
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Fig.2 Heat penetration curves displaying the changes in the
center point Fqvalue and cook value of tinned tuna sterilized at
110 'C
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Fig.3 Heat penetration curves showing the changes in the
center point Fyvalue and cook value of tinned tuna sterilized at

116 C
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Fig4 Heat penetration curves showing the changes in the

center point Fyvalue and cook value of tinned tuna sterilized at

119 °C
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Fig.5 Heat penetration curves showing the changes in the
center point Fyvalue and cook value of tinned tuna sterilized at
121 C
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Fig.6 Heat penetration curves showing the changes in the
center point Fqvalue and cook value of tinned tuna sterilized at
124 C
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Table 1 Heat penetration parameters of tinned tuna at different sterilization te mperatures

A3 110 C 116 C 119 C 121 C 124 C 127 C
FHiB AT /min - 9.7531.06°  11.7540.35%° 1450+ 41" 1425 77" 15.00#141° 15.5040.71°
2R atE/min - 105.0021.41°  32.884371°  27.753247° 15504212  8.2532.47¢  3.7521.06
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CIF, 27294087  13.264005° 11.5040.83°  8.5640.40°  7.4740.40%  7.52+40.48°
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Table 2 Color characteristics of raw, retorted, and tinned tuna

in brine after sterilization at different temperatures

L* a* b*
JB s 37.543311° 0.7640.98°  7.24H.24°
RAE  T420024% 65420450 14.12+200°
110 C  58.7622.74¢ 7.9441.66°  25.274221°
116 C  69.50426%F 7.8940.58°  23.884235
119 C  70.324266"  6.5820.99°  18.69+18%
121 C  70.55#111°°  6.8540.22°¢  21.60+1.17°
124 C  71.97#180°° 59340309  19.76193
127 C 71304098  7.3120.47°°  18.87+106
E: RIFANE FE R AT P00 KT £F AT £
; n=6,
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Table 3 Texture of raw, retorted, and tinned tunain brine after
sterilization at different temperatures
JElY nIRA i e
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119°C -~ 727.38481.17° 0.4020.06° 222.07443.04°° 0.7740.07
121°C  730.22+127.28° 0.4240.13° 262.44+44.80° 0.83+0.05
124°C  766.41155.90°° 0.5040.10%° 338.70:48.94% 0.88+0.17
127°C  796.03+163.71*° 0.4840.11*° 342.42472.95 0.8940.11
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