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- Abstract

For the purpose of improving microbiolgical quality of carrot powder, which is being used as minor ingredi-
ents of convenience foods, comparative influence of Y-irradiation and ethylene oxide(E.Q) fumigation was in-
vestigated with emphasis on sterilizating effect and physicochemical properties. Carrot powder sample was con-
taminated with thermophiles 4.0x10%g, acid tolerant bacteria 3.7x10%g and coliforms 1.6x10%g,
respectively. And thus sanitation process was required. E.O fumigation in commercial practice was not enough
to destroy thermophilic bacteria, while ~irradiation at below 5 kGy could reduce all microorganisms up to
undectected levels. Radiosensitivity (D) of thermophiles was shown to be 2.25 kGy. The applicable dose of irra-
diation to the improvement of microbiological quality showed insignificant influences on the physicochemical
quality of the sample.
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Fig. 1. Comparative effects of T-irradiation and ethylene
oxide(E.0) fumigation on microbial decontamination of
carrot powder.
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Fig. 2. Idealized dose/log survival curve for a population
of microorganisms of carrot powder.
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Table 2. Comprative effects of 7-irradiation and ethylene oxide(E.O) on the physicochemical quality of carrot
powder during storage®

Storage period scorbic aci Reduci
Treatments rr%)n{)e Afmg lOOg)d sugar(“l’}:s pH
Control 0 18.86 18.60 6.94
3 16.55 16.98 6.64
SkGy 0 1849 18.81 6.82
3 16.58 16.78 6.65
10kGy 0 17.44 18.60 6.81
3 15.83 16.78 6.55
EO 0 16.72 18.21 6.81
3 14.91 16.98 6.08

* The value is the mean of triplicate experiments and is expressed on the basis of dry weight

Table 3. Comparative effects of 7-irradiation and ethylene oxide fumigation(E.O) on the mineral content of
carrot powder®

Mineral content(mg/100g, dry wt.)

Treatments
Na K Ca Mg Cu Fe Zn
Control 256.4 846.2 220.1 726.5 1.10 363.2 206.6
10kGy 2573 846.7 218.9 725.1 1.06 364.0 204.9
EO 2556.3 845.8 215.7 725.8 0.99 362.8 2044

* Minerals were analyzed with A. A. immediately after treatments and each value is the mean of triplicate experiments

Table 4. Comparative effects of I™-irradiation and ethylene oxide(E.O) fumigation on the color of carrot powder

Overall

Treatments Lightness(1) Redness(a) Yellowness(b) difference(JE)
Control 76.9(75.3)" 12.6(5.8) 25.4(21.6) 0.0¢0.0)
3kGy 77.0(75.4) 12.0(5.6) 24.9(20.9) 0.8(0.7)
S5kGy 77.8(75.8) 10.1(4.9) 23.5(19.9) 3.8(2.0)
10kGy 775(75.6) 5.8(4.3) 19.9(18.1) 9.6(3.8)
EO 77.1(74,7) 11.8(6.8) 25.1(22.6) 1.3(1.5)
® Number in parenthesis designates the value of stored sample at RT for three months
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Fig. 3. Comparative effects of T-irradiation and ethylene oxide(E.Q) on carotenoid content of carrot powder
: Immediately after treatments
: After 3 months of storage

—OE



6 FAEAFHTEEA A 1D A 15(1994)

A E4d carotenoid 4ol gt AR AR | E

2 "W7tA) A7 gt defslA drgaien
9, 2 Ads hRE 247 WA 2ARE carote
noid®] #EFS s TAAZIRT DAL FARA
Azl B4 Ay 58 e fMEAE
AFEG T) TL Axo BE FHA
A, Ao A 43:1*.-4 &dg 34 29
thy sl 2 AdY A3xBaYg A% ¢S B
At

B Ay Axjola BFIETe 4FL Yl A&
A E.O0EFAE o33 FAd vz G =2
7 ggron} Apgne] e E4¥o2 Vel
ok 23y dokd 2AY] A d7Enr 34
wot opjel m B EE FAJM] YAy ZALG
2 ME8 ogetd EAd §oH9 FFE XA
Ge AoE e} Q2 A7Ygoz ZdH

i

o

zc} rx

]

.E

2 o

oA Ee) HYF R AMEEHL gl G T o
Aty FANAE BEH R, Aot FAS €]
2A=(E.0) EFA2 A AFaxs} o|5ey E4
o] v JFL vu AESGY B d3Hd 83
F2ED A3 HEY AT @0x10Ye), AARY
AF(37x10%g) 4 FFTA6x10/g)e] 2zt &
5o Ayt a7EHAN. 4d9F =79 E.0

F& a4 Az7d Atgel EFEsRovt S5kGy
o)5tg) ZulHe nE Uv[PEL HEHA cld=z 7:}
2AZ 2, HEAG HFo] g WA Fede
2BkGys vebdth WA EEE FA7040 JHEd %.‘
ohd ZAMEAGEL G2EDo] ascorbic acd, 99,
carotenoid, 7712 59 o[3& A S0 #9HA o
T2 A 2] sk

212

ret

1. Kwon, J. H. (1993). Application of ionizing radiation
to preservation of agricultural products. Presented at
the International Seminar on Post-harvest Technolo-

gy of Agricultural Products. July 2~3, Taegu, Korea

2. 288, AFs, A X, FAS, 79 A (1986) Eth-
‘ylene oxide?} gammad A} AFx F4EL
Ao A 9. FTHFAPEEN, 1, 133~
141

3. Kwon, J. H.(1993) Advances in food irradiation tech-
nology in Korea and its potential roles in the food in-
dustry. Presented at the International Symposium on
Safety and Wholesomeness of Irradiated foods. No-
vember 24 ~25, Seoul, Korea

4. AOAC(1990) Official Methods of Analysis. AOAC,
15th ed., Washington, D.C.

5. American Public Health Association(1978) Standard
Method for the Examination of Dairy Products. 14th
ed., New York

6. Frazier, W. C. and Foster, E. M.(1961) Laboratory
Manual for Food Microbiology, 3rd ed., Burgess Pub-
lishing Co., US.A.

7. Ito, H., Watanabe, H., Bagiawati, S., Muhamad, L. J.
and Tamura, N.(1985) Distribution of microorga-
nisms in spices and their decontamination by gamma-
irradiation. IAEA-SM-271. Pp. 110~123

8. Difco manual(1984) Dehydrated culture media and
reagents for microbiology. 10th ed., Difco Lab., US.
A.Pp.274~275

9. HFARSTHBEG ALOMEREEZEEHF(1091)
frft i, Y, BA, el Ppd64~476

10. Kobayashi, T. and Tabuchi. T.(1954) : A method em-
ploying a tribasic sodium phosphate buffered reagent
for estimating semimicro quantities of reducing sug-
ars. J. Agri. Chem. Soc., Japan., 28, 171~174

11. Oshorne, D. R. and Voogt, P. (1981) The Analysis of
Nutrients in Foods., Academic Press, London, Pp.166
~182

12. Yamamoto, H. Y., Chichester, C. O. and Nakayamsa,
T. 0.(1962) Xanthophylls and the hill reaction.
Photochem. and Photobiol,, 1, 53~57

13. Farkas, J., Beczner, J. and Incze, K. (1973) Feasibili-
ty of irradiation of spices with special reference to
paprika. IAEA-SM-166/66, Pp.10~389

14. Vaydi, M. and Pereira, R. R.(1973) Comparative ef-

fects of ethylene oxide, gamma irradiation and mucro-



15,

16.

17.

-4 3 34 A7 gaede] F26 A 99 7

wave treatments on selected spices. J. Food Sci., 38,
893~895

2L, A5, AFT, oA, (1989 F
4159 ethylene oxide 22| 8} Zobd ZApgle] 4
T vn. T4 E08r3] =), 18(4), 283~287
AEE, =TS, 49, DY, FA5(1989) 4
Fol e PaApde] o] 4. KAERI/RR-852/
89, Pp.32~51

Kwon, J. H., Belanger, J., Sigouin, M., Lanthier, J.,
Willemot, C. and Pare, J. (1990) Chemical constitu-

R > L d

18,

19,

ents of panax ginseng exposed to T-irradiation. J.
Agri. food Chemn., 38, 830~833

Snauwaert, F., Tobback. P. P., Anthonissen, A. and
Maes, E.(1973) Influence of gamma irradiation on
the provitamin A(f-carotene) in solution. JAEA-SM
-166/2, Pp. 29~-46

Elias, P. S, and Cohen, A. J.(1977) Radiation Chernis-
try of Maypr Food Components, Elsevier Sci. Pub, Co.,
Pp. 187~195



