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Abstract

Quality changes in semi-dried red pepper (SRP) treated with ozone water were observed upon storage (at -18C)
after freezing at -10C, -20°C, and -40°C. Drip loss after treatment was greater than in control peppers, but no
significant difference was evident between treatments (p<0.05). We observed that differences between samples
decreased as storage time increased. Texture aftertreatment did not change significantly over a 3-month period.
The redness (a-value) after treatment was greater than in the control, but no sample showed significant color alteration
after the 3-month period. The capsaicinoid content decreasedas storage time increased, and was also affected by
the freezing temperature. However, carotenoid content was not influenced by freezing or storage temperature. Ascorbic
acid and free sugar contents showed decreases of 47% and 6.5% respectively, after semi-drying. The resultsof
sensory evaluation indicated no significant difference between samples in terms of color appearance.
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Table 1. Changes in drip loss of frozen whole red pepper and
partially-dried red pepper as affected by the freezing temperatures
during frozen storage for 12 months

(Unit : %)
Freezing Storage period (month)
temp.
¢y 0 3 6 9 2
10 %0t %e3n f933  “Boaot  A3p5
Conrol 20 " %597 A7 MBosit "Bro4r
40 Y M0 Bs70b B3 38° B3 85°

200 % Pirort o G671 9047 C1016°
2 % Fr7oe ‘1689 P67 1721
40 % 14100 P133g Pae® “Brose
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-freezing

APMeans with different superscripts in the same column are significantly different
at p < 0.05.

“Neans with different superscripts in the same row are significantly different at p
< 0.05.
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Table 2. Changes in texture of frozen whole red pepper and
partially-dried red pepper as affected by the freezing temperatures
during storage for 12 months

(Unit : g)
Freezing Storage period (month)
temp.
() 0 3 6 9 12

10 340575 *3059.60° *3031.07° *3018.51™ *2942.58°
Controll 20 *3405.75" *°3105.84" *3096.58" 3063.86™ "2989.02°
40 340575 B321002° *3152.35 *3083.39™ 3013.07°
10 *3349.44° "P3068.48" A3044.44" "3060.85° “3023.30°
20 *3349.44° *P312655 *3099.25" *3117.14° P307339°
40 *3349.44° *P3153.02° *3075.24" 3129.03° P3104.78°
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“PMeans with different superscripts in the same column are significantly different
at p < 0.05.
“Means with different superscripts in the same row are significantly different at p
< 0.05.
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Table 3. Changes in surface color of frozen whole red pepper and
partially-dried red pepper as affected by the freezing temperatures
during storage for 12 months

Freezing Storage period (month)
Color ~ Sample  temp.
(€) 0 3 6 9 12

10 3510 4330 432060 30750 A31.89°
Control 20 *2351° 3299 3165 *3083" "31.99"
40 3510 75 43104 430520 A7

Lalue 40 2398 396" 3090 *2979" 433.15°
Efi}zyz‘i’fl‘; 20 "398 ‘298 0o 4068 3276

40 "398 092" 3085 *2954" A32.80°

0 3383 *3129° %2994 *3005" *30.55°

Control 20 3383 "3116° *2937° "3060° 3093

40 3383 A3092° 2079 3041 *3073°

e 10 B37260 A3078° 2082 3089 *3091°
Ere;yszl‘g 20 B726 “3078 298" 3088 *3091°

40 B3726" A30720 2087 %3016 *2977°

10 AB3r A8’ M146™ A7 AL

Contol  -20  *1331" *1176° *1157 *11.89° *1149°

40 M3310 M9t Mo A12st Ass
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40 P8’ A Mure Mst A

10 f996" 958 927" A925" ALy

Conrol 20 "098" 960" 904" 916" *1149°

B 40 M98 M6 Mo f9s1” A133

10 Pusy Bos Brior Pisy M
20 Pisot Brig7 Bl098  Pr217 ALie
40 Pustt o Biee  Brier Praaz Aisd

*BMeans with different superscripts in the same column are significantly different
at p < 0.05.

*Means with different superscripts in the same row are significantly different at p
< 0.05.
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Fig. 1. Changes in carotenoids of frozen whole red pepper and partially-dried red pepper as affected by the freezing temperatures during
storage for 12 months.
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Fig. 2. Changes in capsaicinoids of frozen whole red pepper and partially-dried red pepper as affected by the freezing temperatures during
storage for 12 months.
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Fig. 3. Changes in ascorbic acid of frozen whole red pepper and partially-dried red pepper as affected by the freezing temperatures during
storage for 12 months.
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Table 4. Changes in glucose sugars of frozen whole red pepper
and partially-dried red pepper as affected by the freezing temperatures
during storage for 12 months

(Unit : mg/100g)
Freezing Storage period (month)
temp.
(C) 0 3 6 9 12
10 M71389° M136244° 132090° “1178.36° “1136.44°
Control 20 *171389" *1366.61° “*1343.16° *1200.63° *1159.25°
40 M171389° “145201° P137386° “1241.750 A1178.16°
10 P1658.22% “142826° 131165 *1159.26" 114546
%ityzifl‘g’ 20 P1658.22" B1s1630° P1371.73 A1171.46" *1158.09°
40 P165822" B152551° P1374.81° *1177.84° 116845

APNMeans with different superscripts in the same column are significantly different
at p < 0.05.

“Means with different superscripts in the same row are significantly different at p
< 0.05.
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Table 5. Changes in fructose of frozen whole red pepper and
partially-dried red pepper as affected by the freezing temperatures
during storage for 12 months

(Unit : mg/100 g)
Freezing Storage period (month)
temp.
(C) 0 3 6 9 2
10 A196119° 41486930 A1335.64° *125223° A1173.44°
Conrol 20 *1961.19" *1484.41° *P1357.90° *1259.19° *1194.64°
40 “1961.19" 165389 B1402.72° *1301.63" *1201.36°
10 B177873* B1s57541” A1337.66° 1119775 *1184.33
%ityzifl‘g’ 20 B177873% C166649° B1396.16° *1213.69° *1196.93°
40 B1778.73" €1689.16° P1405.19° *124549" *122636"

“Means with different superscripts in the same column are significantly different
at p < 0.05.

"Means with different superscripts in the same row are significantly different at p
< 0.05.
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Table 6. Changes in sensory evaluation of frozen whole red
pepper and partially-dried red pepper as affected by the freezing
temperatures during frozen storage for 12 months

Freezing Storage period (month)
Sample  temp.
(C) 3 6 9 12
-10 M2 M9 Ak M9

Conrol 20 4By g* A3 B s B s
40 O4 439° G0 G0

Color
-10 gt Mg AB3 g* B gt
‘?fhy‘.i“’ 20 Bg My Gp Mg
-freezing
40 B35t 7 B g B8
-10 A4 A 4 8T Mg
Conrol 20 A4 A1 .00 Mg
Appear- 40 M0 s M3 M2
ance -10 43 Mg 4.5 43"
]?fhy‘?‘“’ 20 M Me RO Mo
-freezing
40 400 Mg B0t M1

“Means with different superscripts in the same column are significantly different
at p < 0.05.

*Means with different superscripts in the same row are significantly different at p
< 0.05.
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