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Effect of Electron Beam Irradiation on Microbiological and Physicochemical
Properties of Dried Red Pepper Powders of Different Origin
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Abstract The effects of electron beam (e-beam) irradiation at up to 10 kGy on the microbiological and physicochemical
properties of dried red pepper powders were studied. Samples from Korea, China, and Vietnam were included in this study.
In untreated samples, the total number of microbes, such as total aerobic bacteria, yeasts and molds, was in the range of
10°107 CFU/g. E-beam irradiation at 5kGy reduced the microbial load by 2-4 log cycles, thus improving the hygienic
quality of the samples. Moisture and pH of the samples were unchanged after e-beam irradiation. Reducing sugar content
decreased at 1 kGy, followed by a gradual increase at higher radiation doses. At 5kGy, no significant changes in the
content of capsaicinoids were observed between the irradiated and control samples, while a 10kGy dose led to a
significant decrease. The content of pigments did not exhibit apparent changes with increasing dose of irradiation.
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Table 1. Microbiological qualities of electron-beam irradiated red pepper powders of different origin (CFU/g)

o . . Irradiation dose (kGy)
Origin Kind of microbes
0 1 5 10
Total aerobic counts 1.84x10’ 1.69x107 5.00x10* 6.20x10°
China Yeasts & molds 1.67x10’ 1.02x107 1.53x10* 2.50x10?
Coliforms D - - -
Total aerobic counts 1.14x107 2.57x10° 6.30x10* 2.40x10°
Vietnam Yeasts & molds 3.00x10° 7.50x10° 9.88x10° 8.30x10?
Coliforms 7.00x10' - - -
Total aerobic counts 2.95x10° 1.95x10° 2.29x10* 2.00x10?
Korea Yeasts & molds 2.37x10° 1.26x10° 1.20x10* 1.00x10?
Coliforms - - - -
Yvalues are means (n=4); -: negative.
Table 2. pH, moisture and reducing sugar contents of electron-beam irradiated red pepper powders of different origin
. . Irradiation dose (kGy)
Origin Properties
0 1 5 10
pH 4.72+0.02°V 4.81+0.01° 4.85+0.03° 4.87+0.01*
China Moisture (%) 5.62+0.02° 6.41+0.17° 6.53+0.14° 6.68+0.24°
Reducing sugar (mg/100 mg) 248.56+0.20° 262.17+1.77% 231.47+1.96¢ 230.36+0.00°
pH 5.20+0.00° 5.23+0.01* 5.13+0.02¢ 5.18+0.01°¢
Vietnam Moisture (%) 3.82+0.18* 3.944+0.06* 3.80+0.11° 3.84+0.04*
Reducing sugar (mg/100 mg) 121.75+1.57* 123.42+1.57° 118.97+1.18° 114.39+0.59¢
pH 4.94+0.01° 4.95+0.01° 4.94+0.01° 4.90+0.01°
Korea Moisture (%) 9.37+0.03* 9.38+0.33* 9.37+0.14* 9.44+0.34*
Reducing sugar (mg/100 mg) 287.31+3.14° 303.97+0.39° 297.58+1.96° 297.17+1.77°

YMean+SD (n=3).

**Values with different small letters within the row are significantly different at p<0.05 based on Duncan’s multiple range test.
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Table 3. Capsaicinoid content and CAP/DHCAP" of electron-beam irradiated red pepper powders of different origin (mg%)

o ) Irradiation dose (kGy)
Origin Properties
0 1 5 10
Capsaicin 13.40+£0.282 13.36£0.37° 1173023 11.59:£0.00°
chi Dihydrocapsaicin 7.59:60.04° 6.824027° 6.6240.321° 5.7340.33¢
ha Capsaicinoid 20.99+0.24° 20.18+0.11° 18.36+0.09° 17.33+0.33¢
CAP/DHCAP 1.77+0.05° 1.96:0.13 1.77+0.12° 2.02+0.12°
Capsaicin 112.17+0.42° 112.14+0.86° 111.30£1.15% 110.59+1.21°
Ve Dihydrocapsaicin 102.19+0.40° 102.13+0.52° 102.52+0.41° 100.111.23°
fetnam Capsaicinoid 214.36+0.02* 214.27+0.34" 213.820.80° 210.70£0.02°
CAP/DHCAP 1.09+0.02° 1.09+£0.69" 1.09+0.78° 1.11£0.02*
Capsaicin 5.1240.17* 4.48+0.05" 3.4540.19° 3.25+0.14°
« Dihydrocapsaicin 4.65+0.00° 3.28+0.04° 2504025 2.35+0.04°
orea Capsaicinoid 9.79+0.15* 7.7740.01° 5.95+0.06¢ 5.61+0.11°
CAP/DHCAP 1.10+0.04° 1.37+0.03 1.39+£021° 1.38+0.08"
UCapsaicin/dihydrocapsaicin

YMean+SD (#=3).

*“*Values with different small letters within the row are significantly different at p<0.05 based on Duncan’s multiple range test.

A 2ARA ] 2Fe T IR FEAh2 230.36-
262.17 mg%, WIEHLHS 114.39-12342mg%, =Wite]l 2 ¢
287.31-303.97 mg%= =iAtel A 7P w7 yebstou, ARt
of me FeIQl Afole vehA] edsitt. ol2idt A3k= Catell-
perez 5(30) # Lee S(31)°] B3 HAxg] zAlE W 2 7t
R AR ATE Al ofs] fkdgre] el 9% Al

A Fethe ®alsh fARE 274E yeioit

Capsaicinoids &2

] gEAQl vt AE-ES capsaicinoidZ, Ku 532y 2L
o v 28k capsaicinoid®] FHEFIt Aol e FAoE HY
3IATtE Todd 5(33)l <8t 57He] w88t d+-2 capsaicin
< 10022 & o, dihydrocapsaicin 63, nordihydrocapsaicin 11,
homocapsaicin 5, homodihydrocapsaicn 322 XH.313}913L, Suzuki
BG4 1o FREo] Ae AA capsaicinoidAl T}
2] o] et 2AME 9o, 2 A, 739] capsaicin
ke oF 46-77%, dihydrocapsaicin &5 21-40%, nordihydro-
capsaicin 2-12%, homocapsaicin 1-2%, norcapsaicin 0.5%Z X
313ke] o] ZF capsaicin 2 dihydrocapsaicin®] o] 52| v
Subel] & IS Frhal BT

weh] B Ao s HAx ZAF ® 2F9] capsaicinoid $F
2 dolry] {3t wjeut o= AR capsaicinoidd] )
3HE F capsaicin?} dihydrocapsaicing- 495} TH(Table 3). Cap-
saicin 32 TS 11.59-13.40 mg%o], WIEHARS 110.59-
11217 mg%=2 7F¢ =& 2ro2 Jehgton), Fuake 325-5.12
mg%= 7P 22 3hE YERNUTE Dihydrocapsaicin 3] 73
L SRS 5.73-7.59 mg%, WEDARS 100.11-102.19 mg%, =i
Abe) AL 235465 mg%E HAIZOZ capsaicind HET W
O Z UEISIT}. Capsaicinoid 3+~ capsaicin®} dihydrocapsaicin
o] gtog FIAS HI 1921 mgh, HIEEARS 214.36 mg,
FUARE 728 mg¥%= WERTE AR 50 Axp AR
ol o3 capsaicinoid®e] FEFS AHRH, T4, HEGLT
g FUjake] 739 Mol F7FEE 1 dhEko] thh 7hAsigitt

TS capsaicin/dihydrocapsaicin®] H]-&2 F=14t 1.77-2.02, HIE
AR 1.09-1.11, RS 1.10-1.3982 HX|A2E 3152719 v

Sk EA0 tisl] A3 Ku 5(32)¢] 0.97-2.1248 %9 =4k o
=

7hRe] F4& HlaLd Choi (359 1.26-2.239] W9l A
Al Veb o), AR o140 Atols vERER] ettt

KS FZ@B6)IME mluke U= 959 capsaicin®] &
w2l SHAR TR o™, capsaicingrFo] 15mg% v THo]
A =3¢ gh 1530 mg%= @ v, 30-50 mg%= HE v,
50-100 mg%e & B 100 mg¥% o2 vj$ mjentow R
SkAtk. webA capsaicin $FEFo] 3.25-13.40 mg%2l THAF 2 =
2F 3IF= KS FFel gl &3 gtell 2EE I, capsaicin®] FF
ZFo] 11028 mg% ©1 UERd WEGAE 3= ofF vjentez

O

e, B 7o) AgE 2ol slegte e ol
AR B Aol me} zolzt i, YEA o 24E o

gro] ATk BIHATH3T).

IZTEREe] AL oA FHE AAsked oM F

Z ARE el wEl AR AR e Y
7He] £4 Wsle] HEm ArHsls A HEgS
2 A3E Table 490 YERSITE 9AR]o w2 159 L(F
2 bEAIE) f2 F=rAko] 4725 9 16.65, =Ate] 47.56
9 1642 FARE Zhe RO, HIEY ] A9 L kel
5345, b o] 28392 FHAF B FAAE ] FHQl AolE
eI 3 a(FAE) 2 1924216008 QAR 0] wE
2ol 7t JeRGA] edgkth AR AR FARE] ' 239
Ae Wy A L ghe E32b0] 47,32-47.58, HIEGALO] 53.50-
53.76, T Ato] 47.06-47.260.2 H|ZAME 2 XA E7H] &
&l zpol7F VEPRA] $9kom | a g Bt AP Fo
2ol zpo|7F ypehA] &skth sy b kel AS ko)
17.68-17.92, WIEXFAto] 28.41-31.24, FUjAto] 16.83-18.142 ZA}L
AzFo] 7Kgl ulet ATt FUFE o, HZAL AR} 2
AR BT Fol A1 ZolE YERN ST, 10 kGye] ZAMAH
AN st zo]2 Yehgth. Kim 527y 2 Agd A
F9 L e A ] WE fo)F el xpol7F YElA] 9k
om, b F AFo] woldd wet Frretta Byt met
2 ATt AR 435 YeRgith

54
L: N

R R}
Ay

A



sy

AR AmFe] AN Aol mE FAEA 17

Table 4. Hunter’s color value of electron-beam irradiated red pepper powders of different origin

Irradiation dose (kGy)
Origin Parameter”
0 1 5 10

L 47.25£0.119 47.3240.99° 47.42+0.64° 47.58+1.09°
, a 21.6040.42 21.46+0.29° 22.140.59° 21.46+0.29°
China b 16.65+0.18° 17.68+0.27° 17.86£0.07° 17.920.14°
E 0.002:0.00° 14540518 1.7340.40% 2.73+1.64°
L 53.45+0.07° 53.76:0.65" 53.95+0.26" 53.50+£0.97°
_ a 21.63£0.03° 21.81+£0.45° 21.63£039° 21.74+0.62°
Vietnam b 28.39:0.08" 28.41+1.39 29.39+£0.73 31.24£1.11°
E 0.00::0.00¢ 1334024 123+0.73" 3.09::0.99"
L 47.56+0.04° 47.06+0.17* 47.1920.36" 47.26+0.97°
a 19.2440.11° 19.76+0.44* 19.40+0.35° 19.63+0.76°
Korea b 16.44+0.05 16.8340.16° 17.01£0.54% 18.14£1.07°
E 0.000.00° 0.930.13" 0.96+0.20° 2.16+0.92°

DL: Degree of lightness (white +100<>0 black).
a: Degree of redness (red +100< -80 green).
b: Degree of yellowness (yellow +70<> -80 blue).

AE: Overall color difference (A/AL2 + Aa2 + Ab2 ).

IMeanSD (#=5).

*“*Values with different small letters within the row are significantly different at p<0.05 based on Duncan’s multiple range test.
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Fig. 1. Soluble pigment of electron-beam irradiated red pepper
powders of different origin. *“Values with different small letters
within the histogram are significantly different at p<0.05 based on
Duncan’s multiple range test.
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Fig. 2. Capsanthin content of electron-beam irradiated red
pepper powders of different origin. **Values with different small
letters within the histogram are significantly different at p<0.05
based on Duncan’s multiple range test.
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