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Effects of Irradiation and Fumigation on Physicochemical
Properties of Red Pepper during Storage
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Abstract

In order to study the quarantine and sanitization methods for dried red pepper, comparative effects
of commerrial fumigation (methyl bromide/MeBr, phosphine gas/PHa) and gamma irradiation (5, 10
kGy) were investigated in terms of its physicochemical properties. There were no noticeable chances in
pH and soluble solids among the untreated control, irradiated and fumigated samples soon after
treatments, but some decrease was found in stored samples {especially soluble solid in fumigated
samples) for 8 months-under room temperature. Total sugar content was influenced by storage time
rather than both treatments. Immediately after treatments, reducing sugar content was significantly
~ reduced in the samples including pericarp when exposed to fumigants {p<0.05), while an apparent
decrease was observed in the stored samples including seeds with negligible differences among
treatment groups. The electron donating ability (EDA) of the extracts was high in the order of pericarp,
whole pepper, powdered pepper and seeds, which was reduced during storage for 8 months
particularly in the samples containing seeds. The EDA of irradiated samples during storage was equal
to that of the control sample, whereas that of fumigated samples was relatively low (p<0.05).
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<Table 1> Comparative effects of gamma irradiation and fumigation on pH of Capsicum annumt.

wol - .

SKGy

" PHy

0 5.11+0.021ax 5.10+0.012¥ 5.08+0.01b% 5.08+0.01b% 5.08+£0.01b=

Whole 4 5.07+0.022% 5.124+0.012% 5.084-0.028% 5.07 £0.032% 507+0.012%
8 4.55+0.01%Y 457400122 4504002y 44940015y 4:52+001%¥

0 5.1140014x 5.12£0.00°% 512+001%% - 513+0.0000% 51340012

Powder 4 5.1240.012% 5.1240.028% 5.1030.01%Y 5.1240.022% 5.10+0.012¥
8 4.66+£0.01bY 4.68+0.012Y 4.54 40012 4.54+0.01%Y 4.65+0.01%2

0 5.114:0.012% 5.09+0.01b= 5.0940.000% 509+0.01bx 5.09+0.000

Pericarp 4 5.00+0.012Y 508+0.012%  5.08+0.028% 5.09+0.012* 5.08+0.012Y
8 447400122 448+0.012¥ 447+0.01%Y 44440015y 447400127

0 5.5640.00%Y 5.69£0.002% 569+0.012% 5.61+0.01b% 5.68+001%%

Seed 4 5.5940.00°% 5.68+0.012% 5.66+0.012Y 562+001P% 56100165

8 49040027 496+ 0.020¥ 4.97+0.01b% 5.00+0.01%Y 50000122

) Values present mean+S.D. '

< Mean scores within a row followed by the same superscript are not significantly different (p<0.05)
X Mean scores within a column followed by the same superscript are not significantly different (p<0.05)
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<Table 2> Comparative effects of gamma irradiation and fumigation on soluble solid of Capsicum annum L.

S5k

0 1250£0.00M2%  1220+£026%*  1240+£0422%  12:16+0.17>*  12.11+051%%

Whole 4 9.661.71%Y 10961672  1096+129%Y  887+0.14%  8.62+0.18%Y
8 9.28+1.12%Y 9.65+0.50%Y 9.05+0.172 8.34+0.34%* 8.62+1.34%Y

0 1197+017%  1274+069%*  1233+030*  11.88+025>%  12.34:+0.08%x

Powder 4 112012729 10784122  1L11+£130%*  10.10+0.69%Y  1055+157>%
8 935+047%Y  1022+1.08%  1047+£097**  1037+045%  9.95+050>Y

0 . 1382+042%%  1398+025%%  14224008*  13.62+008%*  13.59+0.25%

Pericarp 4 T 1059+107% 1250417229 11911574 11.08+136%  10.06+0.622Y
8 1064007  11.16+126%  10.80+145% - 1083+0.07%Y  10.08+042>

0 - 49140272 4814098  467+046°  493+054% 49540392

Seed 4 446£146™  415+0710% 37810085y  358+070Y 32140230y

8 3.56+0.27% 3.08+0.16>Y 3.02+0.06°2 3.58+0.11%Y 2.7340.00°2

D Values present mean+S.D.

#¢Mean scores within a row followed by the same superscript are not significantly different (p<0.05)
*Z Mean scores within a column followed by the same superscript are not significantly different (p<0.05)

3l A3 Ad AgddAM FT F ¥FE By
on, ZAH Algd wla ¥F A Al8A ga

DT Fo)ME 1188~1274%9 HYZ Vet ow
3 3L 5 kGye] RAM RGN 73 EA) YERg
3. MeBr AAgA 7HE $e Fe Bk
F3 N 1350~1422%2] W9 10 kGy ZAMA]
golA I §Fo) 7HE wow, 1350%9 HEe
Uehd PH3 HA&EA 714 2e 538 1Yy
o e AL 467~4%5%2) WA veht R
E AZZAA §239 HolE Yehlx st
(<0.05).

AZ aNY FelE: Z70 wE 13
(8.62~10.96%), ¥ 231 3(1010~11.20%), 33}
(1006~1250%), #(321~446%)NA Zz 7))
Hlol ZHE Fgol Z2AALH (p005), ZE A
oM el ZAF A8l s FZHe ARl
A 2 B YAk T3 Y 0% W
HANE 419 A AR A73e) TPE #F
B ¥ #32 Jdeguidod oHe Aol
BolE ATHp005). Kim S 2 7)d o)
& A7oA & 584 TR FBL BF 349
A F 723 Z/lEAT Basgont & o
FolA AXF NBE AR T FEFFo] 7BAs

)

A HE2 Ao)d ARL BAFAG. 18
Aoz ALY ZAMY FZ2AE AT
THE ol A9 G XA Y= A

hia2be iy

35y

i
of

5}

7ty Fejel ©E 139 FF #FE A
Fig 1), EXHE 2274~2720%, 2273
257~2512% $Fo2 & Ao|E BHolA ¥strh
8 9= 598~2680% BAY T L U
Bl W, N 1275~1951% B9 ta we g
T Bl 20k W AL 20A 2 E£2 A9

3]
“

()

A F7F el O Sokee %S 29 FA

o, ol X Ro] Hls) HIARAN DR
FZo] thayn} Solsld AL AZED® G
A2l }E WalNE B2 EU7E 2 3y
A 4702 o)F SAYE Aol W} okky A
= AR BYon Mo WE ok A

S Aoz vegth N9 A Y oFox
ko] Zrasig oy sAY olFolE 47 Z7le

A% POt $99 e 24 A3KTable
DME ETFI} 1827~290% $FOZ VERG
on, Zwbd ZAF AlFA 283~2%0%9 FF

rr =% 52



A EM

B} .
W Zero time 20/l S Zerotime
4 months after treatment A 4 morths after treatment B
30 | W 8 months after treatment A £ morths after treatment
g F
4 5 = , 2 :
£ 2 i 2 3 3 ;
& 5t 0 5 &
S 15 ] 3 H i
g : ® 5
W 3 £ = 2 5% 3] &
: ol RN R 4 i
a 10 ] @ & ] 2 b
5t :j‘ 5k 1 £ g
4 ¢ : i 3
Contr 5 kGy MeBr Cortrol 5kGy 10 kGy MeBr
Treatment Treament
36 1 | e zerotime 81 - zerotime
4 orths after treatment [ 4 months afiter irestmert D
30| | W & morans sfter trestment 16 1| & morths after treatment
-~ —~
R # 19 -
s ]
B Z 12
[ [ <]
= = ]
5 & ] i
S H !{2
=} O g 4 ¥
= - 1| &1 *i
S > f i
7 = 8 : B K
@ I | .
4 H § g
5kGy 10 kGy PH,
Treatment Treament

<Fig. 1> Comparative effects of gamma irradiation and fumigation on total sugar content of Capsicurm annum L.
(A : whole, B : powder, C : pericarp, D: seed)

<Table 3> Comparative effects of gamma irradiation and fumigation on reducing sugar content of Capsicurn annum L.

Reducing sugar contents (d.b. %)

2 D kGy

.+ 10kGy ... - -MeBr : ;
0 22314032085 228340.14%%  2290+0.62%%  1827+£0.520% 197442595
Whole 4 1502+123% 140440472 1366+055P%  11.88+062%F  13.02+037%Y
8 1836+1.58%Y 163710224 17354163  17284+3.08%% 15554148
0 2098+075%%  2057+4783%  2058+1872%  19.01+4.062* 20453052
Powder 4 149141195y 1730+£1.01%  1532+050°F  15.194+1.04°% 13384041
8 141640622 17224006 . 16.67+£2.50% 143242368 164912294
0 W8TH1450%  2246+284DX  2366+2.613%  19.59+1890F  20.88+2.9720%
Pericarp 4 200640522  17.63+0.11%Y  17.14+175%%  1675+129%F  15.53£3.26%
8 2151405285  2140+2202% 2073237 18994076 2033267

0 6.02 +0.0820x 5.424+0.09°% 573+088%%  59640.178= 6.401+0.072%

“Seed 4 2.55+0.29%Y 235400722 273 +0.40%Y 274+0.15%Y 2.57+0.362

8 295+0412Y 300+£033%Y  296+0.06% 2.85+0.26%¥ 3.06+£0.112Y

1) Values present mean S.D.

#* Mean scores within a row followed by the same superscript are not significantly different (p<0.05)
*Mean scores within a column followed by the same superscript are not significantly different (p<0.05)
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<Fig. 2> Comparative effects of gamma imadiation and fumigation on electron donating ability of Capsicum annum L

(A:whole,B:powderC:petmrp,D:seed) -
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