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Effect of Electron Beam Irradiation on Microbial Qualities of
Whole Black Pepper Powder and Commercial Sunsik

Jongkwan Ko, Yuhyun Ma, and Kyung Bin Song*
Department of Food Science and Technology, Chungnam National University

Electron beam irradiation was applied to examine microbial safety and qualities of black pepper powder and
commercial Sunsik. Whole black pepper powder and commercial Sunsik were irradiated at 2, 4, 8, 12, and 16
KGy. Microorganism contamination in black pepper powder and commercial Sunsik were significantly decreased
by irradiation. Decimal reduction doses (D,-values) of total bacteria count in black pepper powder and
commercial Sunsik were 5.32 and 1.56 kGy, respectively. D,,-values of yeast and mold were 2.54 and 2.14 kGy
for black pepper powder and commercial Sunsik, respectively. Electron beam irradiation caused negligible
changes in Hunter color I, a, and b values. Sensory evaluations of black pepper powder and commercial Sunsik
showed no significant changes among samples. These results indicate electron beam irradiation improves
microbial safety and qualities of black pepper powder and commercial Surnsik.
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Electron-beam irradiation

A4 ZAR=electron-beam acceleratorModel ELV-4, 1MeV,
Eb-Tech)E: 14319 fow density polyethylene(LDPE) bagel AJ&
7 Smm ©l&7t HEE TS, 7l AF 28mA, beam
dimension 600 mm(length) X 600 mm(width), velocity 5-10 m/min
o MHER F FrAFo] 2-16kGy7l HEE FAL sy}, o
o] FpMeke cellulose trhacetate{(CTA) dosimeter2 B1FITE

oj4® sl ¥ D-value

AN 2A8 2 A8 5g3 97 A E 0.1% peptone
water 45 mLS g bagdl Y2 3min5St StomacherMIX 2,
AES Laboratoire, France)& ©] &3l #2312 cheese cloths
o] 8-ala] HZ thg 0.1% sterile peptone waterZ ©)-&3le] 3
At T 77 wiR|ef] Btk A5 59 vAE AAe
American Public Health Association(APHA) 5= W (12)o] =}
2} AAE T A colonyS Aledted colony forming unit
(CFOHE f7|8t49th 2714 Ml plate count agar(PCA,
Difco Co., Detroit, MI, USA)S AFME3ld 37°ColA] 24 &<t
i FE ¥ colony 78 Alg o9, &7 2 E30)E potato
dextrose agar(PDA, Difco Co., Detroit, MI, USAYE AME-3lo]
35°CollA 3 <t viekst & colony 472 Alg SHETH 2 A
Bof thdt AR wE AE FAE 2= ey o
£ et decimal reduction dose(D,yvalue, kGy)S #2319

Mo 27X

AR A AR g izl gigh Axs AREA (CR-300
Minolta Chroma Meter, Minolta Camera Co., Osaka, Japan)E
ALg-sted Hunter M2HAI2] L, a, b 3h-& 53] 9HE 243l F
#gre 2 et «371el L value= Oblack) —100(White),
a valuex= -80(greenness) —100(redness), b valuet —80(blueness)
~10(yellowness)& HERT, o|m) AREE HFE HHEo L, a, b
e 7z L=9747, a=—0.02, b=167°|3t}.
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Fig. 1. Effect of electron beam irradiation on the survival of

microorganisms in black pepper.
a: total aerobic bacteria b: yeast and mold.
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Fig. 2. Effect of electron beam irradiation on the survival of
microorganisms in commercial Sunsik.
a: total aerobic bacteria b: yeast and mold.
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Table 1. Changes in Hunter color values of electron beam irradiated black pepper powder and commercial Sunsik

Trradiation does (kGy)
Sampile Color parameter”
Control 2 4 8 12 16

L 48.476 49.352 48.546 48.454 48.978 50.154

Black pepper powder a 1132 -1.296 137 -1.304 -1.38 -1.446
b 17.748 17.616 17.814 17.836 18.148 18.234

L 76.994 74.12 74.746 74.208 75.698 75452

Commercial Sunsik a -8.216 -8.036 -7.942 -7.446 -7.548 -7.234
b 26.73 25.502 26.016 249 24618 24.934

DL; degree of whiteness (0 black-100 White), a; degree of redness(—80 greenness-100 redness), b; degree of yellowness (—80 blue-70 yellowness).
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Table 2. Sensory evaluation of electron beam irradiated black pepper powder and commercial Sunsik

Irradiation does (kGy) Color Qdor Taste Overall acceptability

0 5.001+0.00 5.00+£0.00 5.00£0.00 5.00x0.00

2 5.00+0.00 5.00x0.00 5.00+0.00 5.001+0.00

Black pepper powder 4 5.00+£0.00 5.00+0.00 5.00x0.00 5.00£0.00
8 4.6710.52 5.00+0.00 5.001£0.00 5.00x0.00

12 4.6710.52 5.00£0.00 5.0010.00 5.00x0.00

16 4.67+0.52 4671052 4.6710.52 4671052

0 5.00+0.00 5.00+£0.00 5.00%+0.00 5.00+0.00

2 5.00+0.00 5.00£0.00 5.00£0.00 5.00£0.00

. . 4 5.00£0.00 5.00£0.00 5.00£0.00 5.00£0.00

Commercial Sunsik

8 5.00+0.00 5.00£0.00 5.00£0.00 5.00+0.00

12 4.67+0.52 5.00x0.00 5.00x0.00 5.00+0.00

16 4.6710.52 5.00x0.00 4671052 4671052

e Qf on microbiological and organoletic qualities of powdered red pep-
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