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Abstract

Quality changes of retort pouched curry sauces were studied under various sterilization and storage conditions. The
retort pouched curry sauces sterilized at 110°C for 30 min and stored at 37°C showed the lowest sensory qualities
among the tested samples. Meanwhile, when the sample was sterilized at 101°C for 60 min and stored at 4°C, the
quality changes of the sauces were not significant during 30 days of storage. The taste sensing results of curry
sauces showed that there were not a lot of changes in flavor when stored at 4°C while the sauces stored at 37°C
showed increases in bitterness and sourness which eventually caused degradation of total quality. Sensory evaluation
results of the samples stored at 4°C (4.3 points) and at 37°C (3.5 points) also coincided with the taste sensing
results. Conclusively, it is desirable to sterilize the retort pouched curry sauce at 101°C for 60 min and to store at
4°C until consumption (if possible, within 30 days). Further, the acid value (1.01) and pH (3.88) of curry sauces
were found to be used as quality change indices for references.
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Fig. 1. Manufacturing process of retort pouched curry sauce.
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Table 1. Composition of curry sauce

Ingredients Y%o(W/w) Ingredients Y%o(W/w)

apple puree 7.00 starch 1.20

medium flour 2.75 sugar 1.10

onion 2.50 salt 1.00

tomato paste 2.50 herb powder 2.12

boiled chicken 2.00 beef bone 0.15

extract powder
disodium

butter 175 5'-ribonucleotide 0.03

caramel color 1.60 water 73.0
tuna extract 1.30

Total 100.0

Table 2. Thermal processing conditions for retort pouched
curry sauce

Heat-processing temp. (°C)  Time (min)  Cooling temp. (°C)
101 60 28
105 40 28
110 30 28
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Table 3. Sensory evaluation questionnaire of retort pouched curry sauce during storage
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Table 4. Changes in physico-chemical properties of retort pouched curry sauce during storage

Temp. (°C) Storage days
Sterilization ~Storage Physicochemical 0 15 30 45 60
property
acid value 0.45+0.00*
Not done pH 4.244+0.07*
viscosity (cP) 5,986+53%
acid value 0.50+0.01°¢ 0.51+0.01* 0.51+0.00* 0.50+0.00* 0.50+0.00*
4 pH 4.24+0.03* 4.25+0.02" 4.20+0.02¢ 4.19+0.03° 4.20+0.03¢
101 viscosity (cP) 5,975+37° 5,974425% 5,974+31° 5,969+32° 5,969+45%
acid value 0.50+0.01° 0.91+0.02° 1.01£0.01° 1.70+£0.02° 3.11£0.02°
37 pH 4.24+0.03* 4.20+0.02° 3.88+0.01° 3.04+0.07* 2.61+0.01*
viscosity (cP) 5,975+37° 5,969+52* 5,965+46" 5,951+46" 5,967+32%
acid value 0.48+0.00° 0.49+0.00* 0.49+0.00* 0.49+0.00* 0.49+0.00*
4 pH 4.26+0.01° 4.2240.04® 4.26+0.05¢ 4.18+0.03° 4.23+0.04
105 viscosity (cP) 5,968+43 5,964+39% 5,961+34° 5,972+24* 5,960+28"
acid value 0.48+0.00° 1.10+0.03¢ 2.10+0.05° 3.91+0.05° 4.80+0.03°
37 pH 4.26+0.01* 4.19+0.01° 3.86+0.05° 3.09+0.04* 2.57+0.04*
viscosity (cP) 5,968+43* 5,971+16* 5,958+22° 5,959+18* 5,967+32%
acid value 0.48+0.00° 0.49+0.00* 0.48+0.01* 0.49+0.01* 0.49+0.01*
4 pH 4.25+0.01° 4.26+0.01°¢ 4.25+0.02¢ 4.24+0.02° 4.26+0.01¢
110 viscosity (cP) 5,966+38° 5,974433% 5,955+31° 5,965+25° 5,967+22%
acid value 0.48+0.00° 1.20+0.02¢ 3.00+0.04¢ 4.11£0.03¢ 5.30+0.03¢
37 pH 4.25+0.01* 4.12+0.01* 3.77+0.05* 3.09+0.03* 2.84+0.03°
viscosity (cP) 5,966+38" 5,964+29* 5,947+36° 5,955+39* 5,961+32*
*dMeans in the same column and in the same physico-chemical property not sharing a common letter are significantly different (p<0.05) by Duncan's
multiple test.
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Table 5. Changes in sensory properties of retort pouched curry sauce during storage
Temp. (°C) Storage days
Sterilization ~ Storage Sensory 0 15 30 45 60
property
color 4.28+0.13°
flavor 4.43£0.16"
Not done taste 4.4+0.2°
appearance 4.45+0.08°
preference 4.22+0.15°
color 4.18+0.8" 4.28+0.15°¢ 4.17+0.08" 4.22+0.15¢ 4.00+0.06°
flavor 4.52+0.18° 4.47+0.14° 4.42+0.20° 4.40+0.06° 4.22+0.26°
4 taste 4.5+0.1° 4.5+0.1° 4.5+0.1¢ 4.3+0.1° 4.2+0.2°
appearance 4.33+0.08® 4.33+0.08" 4.28+0.15°¢ 4.12+0.10¢ 4.07+0.14°¢
101 preference 4.17+0.18® 4.17+0.08" 4.00+0.14°¢ 3.98+0.08¢ 4.08+0.15°¢
color 4.18+0.8%® 3.98+0.08° 3.92+0.08° 3.93+0.10¢ 3.93+0.10¢
flavor 4.52+0.18° 4.25+0.08° 4.05£0.14° 3.58+0.20¢ 3.00+0.06°
37 taste 4.5£0.1° 4.3+0.1% 3.9+£0.1° 2.5£0.2° 1.8+0.1°¢
appearance 4.33+0.08® 3.734£0.26" 3.50+0.19° 3.32+0.10° 3.33+0.15°
preference 4.17+0.18® 3.93+0.08° 3.95+0.14¢ 2.87+0.18° 2.28+0.16°
color 4.15+0.16® 4.17+0.08" 4.13+0.16° 4.10+0.09 3.98+0.13¢
flavor 4.30+0.09® 4.37+0.08" 4.28+0.08% 4.20+0.09¢ 4.37+0.08°
4 taste 4.44+0.2° 4.4+0.1° 4.3+0.1° 4.3+0.1° 4.1£0.1%
appearance 4.37+0.08® 4.37+0.15° 4.23+0.08¢ 4.15+0.16° 3.9540.16°
105 preference 4.10+£0.09® 4.00+0.14® 3.98+0.08° 3.97+0.08¢ 3.95+0.08°
color 4.15£0.16™ 4.00£0.06* 3.80+0.11° 3.70+0.09° 3.57+0.23°
flavor 4.30+0.09® 4.10£0.14* 3.83+0.16° 3.03+0.24° 2.7240.23°
37 taste 4.4+0.2° 4.3+0.1% 3.6+0.2° 2.4+02° 1.4+0.2°
appearance 4.37+0.08® 3.7240.17° 3.48+0.16° 3.47+0.08° 3.20+0.06°
preference 4.10+£0.09® 3.88+0.15° 3.33+0.24° 2.47+0.08" 2.27+0.36°
color 4.07+0.14* 4.22+0.16° 4.27+0.16° 4.25+0.16° 4.20+0.15¢
flavor 4.22+0.16* 4.30+0.09° 4.20+0.14 4.28+0.10¢ 3.83+0.10¢
4 taste 4.34+0.1° 4.54+0.1° 4.3+0.1° 4.2+0.1° 4.0+0.2¢
appearance 4.27+0.15° 4.25+0.15° 4.20+0.08" 4.03+0.15¢ 4.02+0.20°
1o preference 4.02+0.13* 4.02+0.08® 3.97+0.08° 3.98+0.17¢ 3.98+0.08°
color 4.07+0.14* 4.05£0.14%™ 3.93+0.08" 3.52+0.23° 3.18+0.20°
flavor 4.22+0.16* 4.08+0.10* 3.15+0.15° 1.93+0.20* 1.00£0.06*
37 taste 4.3£0.1° 4.2+0.1° 3.5+0.2° 2.0£0.1° 1.0£0.12
appearance 4.27+0.15° 3.82+0.08° 3.53+0.08° 3.05+0.10° 2.78+0.15%
preference 4.02+0.13* 3.83+0.31° 3.07+0.44° 2.18+0.35% 1.03£0.23*

*Means in the same column and in the same sensory property not sharing a common letter are significantly different (p<0.05) by Duncan's multiple test.
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Table 6. Taste sensing results of retort pouched curry sauce during storage

Temp(°C) . . . .
Day Umami Bitterness Astringency Saltiness Sourness
Ste" Sto?
0 6.37+0.06° 10.19+0.21° 1.00+0.06* -10.71+0.06* -26.46+0.21°
101 4 15 6.10+0.15° 9.98+0.11° 0.80+0.03* -10.17£0.07° -25.02+0.29°
30 8.21+0.05" 10.29+0.21° 1.25+0.11° -10.80+0.08° -29.12+0.13°
45 7.12+0.08° 13.12+0.12° 1.03+£0.05° -10.68+0.07° -27.80+0.13°
0 6.38+0.20° 9.01+0.18° 1.02+0.08° -10.63+0.07* -26.57+0.39*
105 4 15 6.00+0.02° 10.09+0.10° 0.78+0.04° -10.34+0.08" -24.87+£0.21*
30 8.23+0.07° 9.09+0.01° 1.21£0.11° -10.77£0.11° -29.20+0.06*
45 7.1240.06 11.19£0.07° 1.01£0.06° -10.66+0.09° -27.86+0.09°
0 6.28+0.07° 8.99+0.18° 0.91+0.04* -10.74+0.0° -26.50+0.19°
110 4 15 5.98+0.02° 10.13+0.11° 0.77+0.03% -10.45+0.7* -24.63+0.19°
30 8.25+0.07° 8.99+0.18° 1.22+0.08° -10.84+0.06° -29.15+0.14°
45 7.15+0.05° 11.36+0.12° 1.00+£0.03° -10.58+0.08° -28.09+0.11*
110 37 30 6.15+0.08* 14.67+0.60° 0.71+0.07° -11.0140.09 -16.26+0.16"
45 7.144+0.04* 8.26+0.08" 0.68+0.02° -10.94+0.12° -21.44+0.04¢

*®Means in the same column and in the same days not sharing a common letter are significantly different (»<0.05) by Duncan's multiple test.

DSterilization temperature.
IStorage temperature.
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