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Abstract

Dried-red pepper, whole and powdered types, was subjected to a storage-study by investigating the effects of
packaging methods (polycloth & polyethylene/polycloth, whole dried-red pepper; nylon/polycthylene-lam-
inated film, red pepper powder), temperature (ambient, 5-10°C) and gamma irradiation doses (0-10 kGy). Aft-
er 6 months storage in polycloth sack at ambient temperature, all whole dried-red pepper showed quality de-
terioration, such as weight change, insect infestation, discoloration and chemical changes. After 2 years
storage in combined packaging with polycthylene/polycloth sack of 5-7.5 kGy irradiated whole dried-red
pepper at ambient temperature, however, quality dcterioration was not observed. Gamma-irradiated red pepper
powder was more effective for a long-term prescrvation. Namely, pre-packaged red pepper powder by gamma
irradiation (7.5-10 kGy) showed a good quality in hygienic, physicochemical and organoleptic cvaluation aft-

er 2 years of storage at ambient temperature.

Key words: gamma irradiation, dried red pepper, hygienic quality

Al F7HA] ;léez Aznpwio =z olak - H 7] o

lycloth U}E}]oﬂ tho} 2] A}a}
Aol 2l e e 8

e S ERETER!
e}

nPN'O

10
U

L
o:
of
.
o:

s xeshl, 5] vl QEe] 2oL MBI
Asisf b HEAF) A48 o) 9
o % 4 ok o) viAE 23l kAeA &

Corresponding  author: Myung-Woo Byvun,
Food Irradiation, Korea Atomic Encrgy Research Institute,
Yusung P.O. Box 105, Tagjon 305-600, Korea

Department of

bl
8] o] s
:

A, Ak v S8 wgell FR 2y A

ep] e el ol

chuistel 79| ofshistel mp
- /0] 1 Al

] zg] oLz{Hoﬂ LHE]_
it A g Aol = ¢
3 S K= - B e B )
AHgo) FAE AL 9l BEEFAG BEA]

[=]
L fsbee) B 4E vl

IS



7l el o)) Hi1z

g

2 AVEZANF IS, food irradiationyy= A2 7}
i oA Hejup e
A, #A Edell o] §3 3 i ofwl Ak 7}
Fuby wrhE 5001 Eek A7 Ao R oy
ek 2 A AE AR 71E2 198050 Hjef] Ao
e &1 ok Hoﬂ o 3k ;V]_S:]— g )k 2_17] xﬂﬂ]ﬂo] b
axe] RS <A e A 7| HFAOAAEA/WHO)
S 4K w3 SREDA ‘;H Fro] ojal A g5t
Pk sk sel . olst go) Fjeden AlE
off tigh whApAl Fabz) o) o] o] FHefjv| gl
o)1z el B o] ZalgA B M-S 98 ofjiA] %
o 71 s giek S ‘
E]»L}—O 7 31.32] ]/\u | z]-/] o}z—]ﬂ .o 7HHL5—LO
24 75Fe) EANA Y sk ste) sleld 4
al.omd, 4” AN Al st ok Al &)
TSl nl Ao sk 7be g 4 alok
WA ell i Al s1skel 4] okl
A%

s el

Ak 918 2kl 2abolge| ol AHeA S AR
8] 9lked 2 22 Euel Bubuie P
F gy o ARy £ ok NEe 5
slon], 0% Ausl ol abAyel /e

s @b sl shaek.

A2

B A& o] A8l A] BE AR o 01:4}(7}] gfkF ofok
2) AmEEA A% :
S nzﬂﬂ‘ el wel g 2
3 AAG T FA 7k o 0% TR RS sof 4
SRR R T
Al2o| ZAH ZHopAM mAF Al K&
F2) EAE polycloth (PC) =i &
7 polyethylene (PE)2 % %7
PCulel & 2| EAFEE A3 o= -5 5‘}3‘9‘“{ ZA
9= 7+ AE ) i0kg B 20 kg o 7 FASACE oL
Zypgol A2 g7 Akal(Nylon, NY 15 um/PE
100 um ; 55, 4.7 g/m’24hrs; AFAEIE, 225 ccf
m¥24hrs)E o] &-3lel 0.5kg, 2kg ™ Skg wHY R
71 E2gr & 7hvkalg zapstelvt 23R %»71’—'?:‘
1apEe] gimbAl wals A9 60uF Cig] “Co
S b £ S ol 8, A7k | kGyel H%
225,575 % 10kGy®] F441ek8 w2 sheio).
ujmal w dubd FApEl Foiaas ALR(3-30°C, RH

oh‘ﬂ. HU
10

F% s

T~

& H =
FF 9"]’?"

P
e}

:SL N2,

o] sl usts} abdx 483

50-95%)ell, w37k A-(3-30°C, RH 50-95%) 2
A £(5-10°C) 2700 4’% Aaste] Aol ARg-atsd
o A woh A S gefstal o, aFvheas O
AAE 4 A RE ARk ch

plate count agar (Difco, Lab.)E AF8-3lod 30°Coll 4] 1-
20;] 7} uHoo]:-:s]_ 5 xl EL_O_ 74] "16]—9&‘0417:], Fgu o _Ev_;g_
o)+ potato dextrose agar (Difco, Lab.)& A}-8-3}ef Ak
2% 10% tartaric acid 2 pHE 355 FA3 F g4
Wo &g 25°CellA] 5-6d7F ufekgl 3 Alesldnt™ o
AF(coliforms)2- desoxycholate agar (Difco, Lab. 3_
o] &gl pour plate method & 37°Cell 4] 1-2817} v okg
F e M el g Apeelel.

a

i 7hobde) gk
)8l FFA]k(Fluka Chemical)
z2AF A 7ok FabgF ol
Wild-Altamirano™¢] ¥4 01] o}

ko
*yzol *17 /lub_yv
].

§2ob AJ#-2l capsaicin®
ab%
& 37 W e
Trejo-Gonzalez®

2} HPLC®

= a2
santhin2] *-

wpy el e

.1_]x

iy
N
3
L ofN ﬁf

Color/color diff-

X. 2l -
erence meter°ﬂ 1?‘{ HE & SA%A

2wy}

A% B w p2shgel oldk PReAE el
bl ) R 1] el
oot 2 A |5 R Bohskalet ARy
o w3hRE FUE FAL zelslel SUH,
6% A3 A1 & (scoring difference test)S 4 A3k o
FHe7iake] Az ARt Duncang] chd e} 7

Yo Batol 24 ARE 2] feldal olF pia
oAk

AR ol A 3h, A, A
g F2 feoasrxu% Aol weba] gk
7ol v 29



484

ol

boal Fx)aks) 2] A 28 W Al 3 (1996)

Table 1. Effect of gamma irradiation on the growth of microorganisms in whole red pepper and red pepper powder

during storage’' (colony forming unit/g)
s | Stor‘agde Total aerobic bacteria Yeast & molds Coliforms
ample perio
(month) 0 kGy 2.5 kGy 5 kGy 7.5 kGy 0kGy 2.5kGy 5 kGy 0kGy 5 kGy
0 1.2x10° 34x10° 2.7x10 - 1.3x 107 - - 1.2x 10 -
Whole 6 1.4x10° 34x10° 2.0x10 - 1.7x10° - - 1.1x10° -
red 12 1.5%10° 35%x10° 1.8x10 - 1.5% 10° - - 1.0x 10° -
pepper 18 1.5x 100 3.6x10° 1.9x<10 - S5.7x10° - - 1.1x 10° -
24 17100 3.0x10° 1.5%x10 - 20%x10 - - 1.2x10° -
Red 0 1.0%10°  36x10'  1.4x10° - 2.8%10° 1.7x 10 - 1.5%10° -
pepper 6 1.2x10°0  3.7x10° 15108 - 1.8% 10" 1.5x 10 - 1.0x10° -
powder 12 1.2%100 3.6x10°0  1.5x10° - 1.8x10° 1.0x 10 - LOX 107 -
(Ambient 18 LIx10° 40x10° 1.2x10° - 1.9% 107 - - 1.0x10° -
storage) 24 9.5%x10°  3.5x10°  1.0x10° - 1.7x10° - - 1110 -
Red 0 1.0x10°  3.6x10° 14x10° - 28x10° 1.7x 10 - 1.3x 10° -
pepper 6 83x10° 2.7x10° 12x10° - 1.7X10° - - 1.OX10° -
powder 12 86X 10° 25x10°  1.1x10° - 1.7%10° - - L1x10° -
(5-10°C 18 85%10° 20x10° 98x10° - 1.5x10° - - LIX10° -
storage) 24 83x10° 2.1x10°  80x10° - 1.6%10° - - 1.0x 107 -

"Whole red pepper was packaged in PE (0.1 mm) + polycloth sack
Red pepper powder was packaged in a laminated film (NY 15 um/PE 100 pm)
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Fig. 1. Effect of packaging method on weight changes
of whole red pepper during storage at ambient con-
dition
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Table 2. Effect of gamma irradiation on capsaicin and
dihydrocapsaicin under air and nitrogen atmospheres

Relative contents(%:)

Atmosphere

conditions Components (g 2.5 5 7.5 10

kGy kGy kGyv kGy  kGy

Capsaicin 100 9879 9944 101.08 100.16
Dihydro-cap. 100 9835 97.41 100.07 100.12

Air

Capsaicin 100 98.82 99.69 09893 07.29

N, Dihydro-cap. 100 98.50 99.66 97.76  99.40
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Table 3. Changes in capsanthin contents of gamma-irradiated whole red pepper and red pepper powder during

storage’ {unit: O.D. at 460 nm)
Saraple Storage period [rradiation dose (kGy)
P (months) 0 25 5 7.5 10
0 0.364 0.370 0.386 0.378 (1.370
Whole 6 0.359 0.369 0.382 0.369 1.358
red 12 0.357 0.367 0.373 0.360 (1.355
pepper 18 0.331 0(.330 0.339 0.340 (1.337
24 0317 0.319 0.320 0.321 0.319
Red 0 0.292 0.290 0.286 0.282 0.281
pepper 6 0.269 0.261 0.261 0.268 0.260
powder 12 (0.250 0.247 0.243 0.245 0.243
(Ambient 18 (1.239 0.238 0.237 0.240 0.235
storage) 24 0.227 0.229 0.223 0.227 0.224
Red 0 (0.292 0.290 0.286 0.282 0.281
pepper 6 0.277 0.272 0.270 0.267 0.257
powder 12 0.259 0.254 0.257 0.252 0.249
(5-10°C 18 0.253 0.251 0.250 0.249 0.247
storage) 24 0.243 0.245 0.243 0.246 0.243

"Whole red pepper was packaged in PE (0.1 mm)+ polycloth sack
Red pepper powder was packaged in a laminated film (NY 15 um/PE 100 yum)
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Table 4. Changes in browning of gamma-irradiated whole red pepper and red pepper powder during storage"
(unit : O.D. at 420 nm)

Irradiation dose (kGy)

Sample Storage period 0 Yy P =5 10

0 0.128 0.132 0.141 0.146 0.136
Whole 6 0.433 0.434 0.430 0.403 0.402
red 12 0.599 0.612 0.570 0.584 0.5391
pepper 18 0.623 0.624 0.607 0.613 0.620

24 0.715 0.693 0.687 0.681 (1.698
Red 0 0.684 0.084 0.086 0.085 0.087
pepper 6 0.197 0.199 0.188 0.195 0.173
powder 12 0.264 0.291 0.283 0.254 0.226
(Ambient 18 0.304 0.319 0.311 0.307 0.297
storage) 24 0.415 (1410 0.396 0.389 0.404
Red 0 0.184 0.084 0.086 (1.085 0.087
pepper 6 (1189 0.195 0.179 0.188 0.184
powder 12 0.234 0.226 0.218 0.200 0.212
(5-10°C 18 0.277 0.270 0.273 0.263 0.269
storage} 24 0.317 0314 0.315 0.309 0.320

"Whole red pepper was packaged in PE (0.1 mm) + polycloth sack
Red pepper powder was packaged in a laminated film (NY 15 um/PE 100 um)

Table 5. Hunter's color parameters of gamma-irradiated whole red pepper and red pepper powder during storage"

Hunter's color value”
Storage

. L a b
Sample period
(months) 0 25 5 7.5 10 0 2.5 5 7.5 10 0 2.5 5 75 10
kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy kGy

0 321 314 314 319 333 277 284 276 271 283 154 153 153 158 165

Whale 6 0.4 304 304 304 0.6 230 230 247 247 245 129 136 136 136 138
red 12 278 284 284 281 278 218 223 204 206 208 130 128 121 119 116
pepper 18 273 279 277 275 274 216 217 214 213 211 128 127 120 120 117

24 259 261 263 263 260 202 207 205 203 200 112 120 115 114 112
Red 0 319 319 319 319 319 293 293 293 293 296 163 163 163 163 163
pepper 6 319 322 324 317 322 298 304 310 284 253 170 166 174 161 166
powder 12 315 319 317 317 307 272 277 270 264 230 164 163 167 160 152
(Ambient 18 309 312 310 313 306 235 232 237 262 221 155 150 153 149 151
storage) 24 298 290 293 290 292 215 220 221 220 147 140 142 133 135
Red 0 344 346 348 351 348 309 313 311 316 303 184 187 189 186 184
pepper 6 322 319 319 319 319 304 306 298 298 298 166 164 164 164 164
powder 12 319 322 322 324 319 293 291 299 289 293 163 165 166 167 163
(5-10C 18 320 321 219 323 323 293 295 295 294 290 168 167 169 169 166
storage 24 319 320 319 321 319 293 290 297 295 289 ]58 160 166 165 159

"Whole red pepper was packaged in PE (0.1 mm) + polycloth sack

Red pepper powder was packaged in a laminated film (NY 15 pm/PE 100 pm)
"L Degree of lightness (white+100- 0 black)

a: Degree of redness (red+10(k »(»---8( green)

b: Degree of yellowness (vellow+70- (k80 blue)
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Fig. 2. Changes in organoleptic qualities on overall pa-
latability of whole red pepper during storage as in-
fluenced by packaging methods and irradiation dose
PS: Polycloth sack, PE+PC: Polyethylene film+polycloth
sack
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Fig. 3. Changes in organoleptic qualities on overall pa-
latability of red pepper powder during storage as in-
fluenced by temperature and irradiation dose
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