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Changes of Characteristics in Red Pepper by Various Freezing and
Thawing Methods

Hye-Eun Lee' , Chai-Il Lim and Kyung-Ran Do
National Horticultural Research Institute, Suwon 440-706, Korea

Abstract

The development of an effective long-term storage protocol for harvested fresh pepper is urgently required to increase
the market for pepper products. The protocol must minimize quality loss, so that the product may be used either as
a spice or as a raw muaterial for processed pepper products, both in the home and in food processing plants. We investigated
the optimuu. size of pepper fiuits, freezing temperatures, storage periods, and thawing methods, to establish an optimmm
storage protacol. This study was conducted not only o develop fieezing and thawing methods for long term storage
of harvested red pepper, but also to develop processed pepper products utilizing the stored pepper. We aimed to expand
the pepper products market and to increase the incomes of pepper growers. Whole red pepper; sliced red pepper, and
crushed red pepper were frozen and stored at -5°C, -20°C, or 40C. The soluble solid content and the vitamin C
level showed maximal stability at 40C, although total free sugars decreased on storage at all temperatures tested.
Such changes were more marked at -5C than at the other (lower) temperatures tested. The vitamin C content of whole
red pepper was higher than that of sliced red pepper or crushed red pepper. Room-temperature thawing resulted in
twice the drip loss seen on low temperature (5C) thawing or microwave oven thawing. Brown discoloration was a
serious problem with room temperature thawing, Total free sugars were higher in samples thawed at low temperature
or in the microwave oven, compared to the level seen after roon-temperature thawing. Pepper samples thawed at low
temperature scored higher in sensory tests than samples thawed at room temperature.
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Fig. 1. Changes in color of the whole red pepper during storage
at -5TC, 20T, 40TC.

Values are means + standard errors of ten independent experiment.
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Fig. 2. Changes in ascorbic acid contents of the red pepper during
frozen storage.

Values are means + standard emors of five independent experiment.
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Table 1. Changes in free sugar contents of the whole red pepper,
sliced red pepper, crushed red pepper during storage at -5, -2
0T, 40T

Storage Stape Free Storage time (days)
time Sugar 0 30 60 90 180 240 300 360

Whole red glucose 187 256 307 251 144 81 68 63
pepper  fructose 205 302 343 257 146 94 92 83

Sliced red glucose 187 21.8 189 227 84 81 28 27
pepper  fructose 20.5 306 323 275 127 112 29 28

Crushed red glucose 187 223 210 215 89 60 55 40
pepper  fructose 20.5 29.8 275 260 133 82 80 61

Whole red glucose 187 328 276 249 100 73 84 92
pepper  fructose 20.5 354 297 248 109 82 95 105

Sliced red  glucose 18.7 183 183 163 68 57 76 63
pepper  fructose 20.5 293 311 215 100 76 104 92

Crushed red glucose 18.7 228 193 205 76 72 80 63
pepper  fructose 205 301 253 240 96 97 98 79

Whole red glucose 187 236 298 221 105 95 92 93
pepper  fructese 20.5 262 320 222 116 104 100 104

Sliced red glucose 18.7 264 313 254 105 75 99 63
pepper  fructose 20.5 327 380 274 124 97 112 100

Crushed red glucose 18.7 252 255 216 106 69 93 73
pepper  fructose 20.5 292 295 283 124 83 111 85
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Fig. 3. Changes in rate of thawing (A) and drip loss (B) of sliced
red pepper about thawing methods.

Sigrificantly at P=0.01 ]zvel by DMRT.
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Table 2. Changes in Hunter’s value of sliced red pepper about
thawing methods

Color (Hunter’s value)

Methods of thawing
L value a value b value
Refreezing Temp. (5°C) 293 288 124
Room Temp. (25C) 28.6 292 20
High Temp. (60C) 213 24.1 113
- Microwave oven 285 287 122
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Fig. 4. Changes in soluble solid content (A) and capsaicin (B) of
sliced red pepper about thawing methods.

Significantly at P=0.01 level by DMRT.
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Fig. 5. Light microscope photographs(X100) of red pepper tissue
at freezing (A) and thawing (B).
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