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Effects of Irradiation and Fumigation on Color and Sensory Properties in the Parts
of Dried Red Pepper during Storage
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Abstract

Associated with microbial decontamination and quarantine treatment of dried red pepper, the samples was
gamma-irradiated (5, 10 kGy) and fumigated (methyl bromide/MeBr, phosphine/PH;) to compare their Hunter’s color (L, a, b,
AE) and sensory properties by types (whole, powder, pericarp, seed) during storage under room conditions(18+127C). Whole
pepper maintained higher lightness (L value) than other groups, while powdered pepper showed higher redness (a value)
during storage. Immediately after treatments there was little difference in the overall color difference (4E) among the
groups. After 8 months, a higher redness was observed in PH; group of whole pepper and 5 kGy group of powdered pepper,
respectively(p<0.05). Redness of irradiated pericarps was apparently reduced following 8 months of storage and a similar
pattern was found in fumigated samples. The yellowness (b value) of pepper seed was lowest in 10 kGy sample (p<0.05), but
insignificant difference was observed among treatment groups with storage time. Sensory properties of whole and powdered
peppers were little changed by both treatments under commercial conditions. Sensory scores of irradiated or fumigated
samples were higher than that of non-treated control with storage time, which was more significant in the powdered than in
the whole samples.
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Table 1. Comparative effects of gamma irradiation and itk Byun $(12)2 10 kGy7tA] ZAVSH A3FE L3
fumigation on Hunter’s color value of whole red pepper ALo] AAsHM MrwWslz =Hsle] B An, 5~75
Hunter  StOT2ge Treatment kGye Mzo 9%S FA FAutrn Hidtd £ A+
pramces C Gl 5Ky 104Gy MeBr | PH ash fAS 38 $A AzARg Jlees 54
. o5 wot 05 mor ma 3 AWzl Az} (overall color difference, AE)9] 3ol A
4 oM %Y %067 e 359 = Az AR HUAANE 10 kGy>MeBrS 1Gy>PH,<]
8 U7 UMY U4y U 39 - o A vertert A% 8RS P> MeBr
0 o™ na™ o3y B4y B A £O2 vERth ol e ARel= A=RUS G
2 4 158 1658 159%™ 1676 1659 _] 2A veRtoh A3 SIS A2 J1del 23
s 04 04 00" s 1 ?.}Onﬂ upe} AR g Fao]l ME AJolEAl eV

0 B 158 1676% 1579 1460 2 ifl’] A8
B 4 1680 169 169" 1937 193 wEare YHE gvhd % E9 Ad AR Teble
8§ 5™ 138 B 1356 1512Y 29 2ol BE 204, AME 1482, FAE B0 £FO2
o 000 - 15 200 07 FuFd vle] dEe 92 g, A¥EE Ui 22 %E
JE 4 000 096 305 250 07 Bk AF ol ¥wx, Aan 9 Sz fFoF
g 000 140 119 0 100 A Zpolg HolA Fom, AR 71T Fl= 5 kGy ZA}
o] B Al vl AAE 9 sy foHoy =
"Degree of whiteness (white +100 <> 0 black). A Vet p<0035). 22T AR F Bxg gxEe MF
"Degree of redness (red +100 < -80 green). o2 A ¢zte] MHJE)ES NBS (National Bureau of
"Degree of yellowness (yellow +70 < -80 blue). Standards)(17) 71329] 71ztAQ)l AGHE wlws] BYS uf,
“Overall color difference (Y 7 Ly+ dag+ 4by). E31%(Table )& 0.75~3.85 #5202 ZF(sligh)dlA ol

*®Mean scores within a row followed by the same superscript are He zqt:(30 ~6.0, appreciable) H9o] 4 W3S L]—EM]
significantly different (p<0.05).  Eubn Z(Table 2) 9 B . & A}o} A 060~347 2
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Table 2. Comparative effects of gamma irradiation and

fumigation on Hunter’s color value of red pepper powder e
e Sioge Treatmenn A3 NAH Yz 10 kGy olate] ZArkd A &
y peri FAY o= Ax FEFS SUAAT AF 730 e 9
P outy Conrol O KOy 10MGy  Mebr P ol o A uehgth o] e Aske Pohd ZAE
0 X0 SO S v A (X S 0 | Z27}2(10) 2 13% R Ax AR = AT ZHo|
L 4 337 3067 nAUt B 3L6M A ZAE Bobs ARz O 2 Qe uATE B
8 3047 29917 29897 30437 2981Y 12 F FuaEgn.
U .2 S Y U 0 S U0 £ S U7 T3 AF AnEe] 296 mWE JAH Ax ZAA
a 4 1606 1663 1600™ 1674 1617F Hme] AxE 23 A Bus) sl Ads B A,
§ 13 WM ne” e 125" Table 33} o] WE 3554, AAT 1531, FAT 1434 44—&
0 1350% 13587 136 13467 13.08Y o2 AR %7 5 kGyT& tzFH BEY o7}t AN
b 4 BT 158 1562 1624 4™ U 10 kGy# % TEFL §oFoz wo s E%iﬁ}
g8 4 K& BITY BT 13Y (P<0.05). v} HATE Halzzk §939 o]z} ¢
0 000 089 080 127 0.64 R AT FF AYTAN S RE ﬁ%ltkp«).os).
AE 4 0.00 228 207 30 120 a3 AR 7t F B9 Ao dAudog Zadhe 4
8 0.00 347 096 0.69 093 o)k %6} A7 Y o)Fole Wxo| vlsl HMze}

gz o} vt FoH0] R (p<0.05), HAT FlM= o
*’Mean scores within a tow followed by the same superscript are £ 10 kGy 2AREOIM Wt C}/\ Al bt
significantly different (p<0.05). HHEA Q) &,1 }% AHEw g2 F e MeBr<PH;<10

*?Mean scores within a column followed by the same superscript are kGy<5 kGy<9] o2 tZT 2] }017} 1.07~283 #F0
significantly different (p<0.05).

YRefer to Table 1.
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Table 3. Comparative effects of gamma irradiation and
fumigation on Hunter’s color value of dried red pepper pericarp

Hunter Storage Treatment
period
porameterl) oy Comol  SKGy 10kGy MeBr  PH;
0 BT 345 37067 3669 3637
L 4 BATY RNy B UNY UV
8 AT RW 333 NG oY
0 1531 1542 4667 M6 144¥
a 4 15497 1563 1596 1609% 1549
8 908 104™ 927* 1053 1028
0 M3 1466”1367 1185 116"
b 4 1226Y  1B3/IY 1A KI9T 1396
8 984 1L0S™ 104™ 1149 118
0 0.00 07 1B 28 229
4E 4 0.00 1.68 131 216 2.02
8 000 19 12 24 236

YRefer to Table 1.

**Mean scores within a tow followed by the same superscript are
significantly different (p<0.05).

“*Mean scores within a column followed by the same superscript are
significantly different (p<0.05).

SR Q0% Mol AEF 243 & B, Table 45t o]
WL 6639, AT 420, FAT 3588 £Fo wWrol 3}
A ol A tehdth A% 27] A 249 Hlol
A HEE 6639~6847 W2 ol RAMESEZT>UZ
2o oz ¥& %¢ B E A% 3 B4 A
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Table 4. Comparative effects of gamma irradiation and
fumigation on Hunter’s color value of dried red pepper seed

Humer  StoT2€e Treatment

| period
paamcterl) ooy Conrol  SKGy 10kGy MeBr  PHy

0 66397 808" 6847 611 6670
L 4 613 6156” @I13* 6398 6828™
8 62477 6199V 62497 6249¥ 6243
0 420 379 3 404 381™
a 4 AT 44T 4T seM 4
8 607 588”597 615 5™
0 3588™ 807 N8 3647 3575
b 4 4™ BT TV 39055 37857
8 WS™ 313 3786 R61% 3843
0 000 205 378 094 052
4E 4 0.00 038 1.55 350 121
8 000 057 03 14 087

"Refer to Table 1.

"“Mean scores within a tow followed by the same superscript are
significantly different (p<0.05).

**Mean scores within a column followed by the same superscript are
significantly different (p<0.05).
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Table 5. Mean sensory score by the analysis of variance for
sensory property of irradiated and fumigated whole red pepper

Sensory Stcntage Treatment

y  period
) Control 5 kGy 10kGy  MeBr PH;
0 500% 443 679" 621 457

Appearance 4 500 427 43P 460 4530
8§ 500™ 41 4™ 57 553
0 500° 429 60 593 450
Color 4 500% 353 400 447 400
§ 500%™ 458 513 5200 s
0 500%™ 4T 54 450 50
Odor 4 500 s00% SOTT 520 460
8§ S00™ S0 467 513 40
0 S0 500 629" 3™ 4507
Marketability 4 500 373 407™ 507 407
§ 500 44T 48T s 480

')Sensory property was evaluated by a multiple comparison
difference test with numerical values 1 to 9 (reference sample-
control/R: 5, "no difference” equaling 5, “extremely better than R”
equaling 9, “"extremely inferior to R” equaling 1).

“Mean scores within a row followed by the same superscript are
significantly different (p<0.05).

“"Mean scores within a column followed by the same superscript are
significantly different (p<0.05).
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Table 6. Mean sensory score by the analysis of variance for
consumer rating of irradiated and fumigated red pepper powder

Senso Storage Treatment

| petiod
parameter]) (month) Comrol  SkGy 10kGy MeBr  PH

0 500" 471 543 ss™ s

Appearance 4 5007 487 493 sS4 500¢
8 s00™ 760t ssd sett sat

0 s500™ 4 sa3 se 43

Color 4 S00% 453 43 440 43

§ 500 7007 667 540°° 547

0 500 5507 STV sS0% 464

Odor 4 SO0™  427% 433 4mY 43

§ S0 67T 603 ST 480

0 500%™ 514 s seY 436>

Markewbility 4 500% 493 467 433 460¢
8 500”73 eI oo™ s

DRefer to Table 5.

“Mean scores within a row followed by the same superscript are
significantly different (p<0.05).

“*Mean scores within a column followed by the same superscript are
significantly different (P <0.03).
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