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Effects of Pre-treatment Method on the Surface Microbes
of Radish (Raphanus sativus L.) Leaves

Kyung-Hyung Ku*, Kyung-A Lee, Young-Lim Kim and Myung-Gi Lee
Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

It was investigated the effects of pre-treatment method on the microbes on the surtace ot radish (Rapharnus
sativus L.) leaves. Independent variables put in water washing (X)), microwave treatment (Xz) and steam
treatment (X3) using central composite design and response surface analysis. It was not detected in the
pathogenic microbes, Samonella spp., Camphylobacter spp., Vibrio spp., Shigella spp., Staphyloccocus spp.,
on the surface of collected radish leaves without pre-treatment. But general microbes showed 3.90 X 10°~1.20%
10" CFU/g of total microbes, 1.10X 10°~2.00 X 10° CFU/g of E. coli, 2.40X 10°~3.55x 10° CFU/g of yeast/mold
on the surface of various radish leaves and lactic acid bacteria was detected or not according to collected
samples. The best method of pre—treatment was steam treatment on the microbe reduction effect of samples
surface. Also, the multiplex regression coefficients analysis was calculated three independent variables (Xj,
X2, X3) and dependent variables (total microbes, lactic acid bacteria and yeast/molds). It showed high
correlation Rz, 0.89, 0.87, 0.85, respectively. For effective reduction of surface microbes, the best method was
water washing with microwave or steam treatment at the same time.
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Table 1. Experimental design of the coded and composite design matrix using washing times, microwave and steam treatment

for radish leaves

Design point X, (Washing times)

X, (Microwave, min)

X3 (Steaming, min)

-1 (0)
12
-1 (0)
1(2)
-1 (0)
1@
-1(0)
1(2)
0 (@M
0

SO0 U W -

-1(0) -1 (0)
-1 (0) -1 (0
1@3) -1(0)
1(3) -1 (0)
-1.(0) 16
-1 (0) 1(6)
13 1(6)
13 1(6)
0(15 03
015 03
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Table 2. Survey of hazardous microbes on the radish leaves from collected by season and varieties

Varieties” (CFU/g)

Microbes

RL1 RL2 RL3 RL4 RL5 RL6
Salmonella ND? ND ND ND ND ND
Camphylobacter ND ND ND ND ND ND
Vibrio ND ND ND ND ND ND
Shigella ND ND ND ND ND ND
Staphylococcus ND ND ND ND ND ND
Enterococcus ND ND ND ND ND ND
Pediococcus ND ND ND ND ND ND
Total viable cell 156x10° 1.20%x 10 5.15%10° 7.65x10° 3.90%10° 1.31%10°
Lactic acid bacteria 470% 10° 335%10° - 2.05x10° 1.30% 107 -
E. coli 595% 10 1.75x 10 2.00x10° 1.77x 10" 750 % 10* 1.11 x 10%
Yeast and mold 5.15% 10 6.40% 10* 5.20% 10" 355 x 10° 3.30x 10 2.40%10°

PRLL: Kwandongl, RL2: Yongdong, RL3: Chunilpung, RL4: Tamsureun, RL5: Minongdanbaek, RL6: KwandongIl.

IND: not detected.
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F759 A A oA kg £ 1.75% 107 CFU/g
ol 4] 13 & A& o2 520%10° CFU/g, 23] A& 650X 10°
CFU/g, 33] A1H 320X 10° CFU/g 2.2 7F4stg=d], o] =
Cho 5(20)9] %5 2 A= A% 1.6x10%14 1.23

Table 3. Effects of various pre-treatment on the microbes of radish leaves

Pre-treatment

The number of cell (CFU/g)

method Total viable cell Lactic acid bacteria E. coli Yeast and mold

Control 1.75% 10 7.90% 10° 3.20%10° 1.05x10°

1 time 5.20% 10° 1.0%10° ND" 8.70% 10°

2 times 6.50x10° 6.0%10 ND 5.60 % 107

Water washing 3 times 3.20x10° ND ND 5.00%10

5 times 2.00% 10° ND ND ND
10 times 140X 10° ND ND ND
1 min 9.20x 10° 3.0%10 ND ND
Microwave 2 min 430x10° ND ND ND
3 min 3.10x 10 ND ND ND
1 min 9.60x10° ND ND ND
2 min 7.20% 107 ND ND ND
Steam 3 min 1.50% 10 ND ND ND
5 min 3.00% 10 ND ND ND
10 min ND ND ND ND

UND: not detected.
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Table 4. The number of microbes and values of regression equation calculated with independent and dependent variables

in surface microbes of the radish leaves

The number of microbes (CFU/mL)

Design point

Total viable microbes Lactic acid bacteria Yeast and mold E. coli

1 750% 10" 3.60% 107 6.30% 10* ND

2 3.06x10° 4.00% 10 580%10° ND

3 3.11%x10° ND ND ND

4 2.80% 10> ND ND ND

5 3.00x 10 ND ND ND

6 ND ND ND ND

7 ND ND ND ND

8 ND ND ND ND

9 ND ND ND ND

10 ND ND ND ND

Independent variables Regression equation” R?

Total microbes =-856% 10°-5.55 X 10°X,-1.07 X 10"X5-1.07 X 10"X3+5.55 X 10°X Xo+5.55 X 10°X; X+ 0.89
1.07 X 10"X2Xs

Lactic acid bacteria  =-26.25X,-38.75Xo-38.76Xs+26.25X X2+ 26.25X 1 X35+ 38.75X2Xs 0.87

Yeast and mold =-7.98% 10°-8.28 X 10°X,-9.98 % 10°X2-9.98 X 10"X5+8.28 X 10°X (X2 +8.28 X 10°X, Xs + 0.85
9.98 X 10°X2X3

X1 washing times, X2 microwave treatment, X3’ steam treatment.
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Fig. 1. Response surface plot and contour plot of independent and dependent variables for reduction in the surface microbes
of radish leaves.
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