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ABSTRACT - The consumption of “ready-to-eat” agricultural products is recently increasing and the safety of
these agricultural products is forefront of public concerns. The 120 samples of paprikas, strawberries and tomatoes,
which are the representative exported agricultural products, were purchased at the department stores and discount
stores in Daejeon. And we determined the microbiological and parasitological contamination level of these agricul-
tural products using culture media, multiplex PCR, commercial bacterial detection kit and microscopy, and also eval-
uated the decontamination method. Mean counts of total acrobic bacteria from these agricultural products ranged from
1.3x10* CFU/g to 1.8x10° CFU/g, and mean counts of coliforms ranged from 1.4x10° CFU/g to 9.6x10° CFU/g.
There was no significant difference in the level of bacterial contamination between the agricultural products from
department stores and the ones from discount stores. Strawberry showed the highest contamination level for the bac-
teria and we also found the unidentified parasite eggs. Enterobacter cloacae was the most frequently isolated bacteria
strain, but no food poisoning pathogenic bacteria except Staphylococcus aureus was isolated from the products by
multiplex PCR. Compared to unwashed products, tab water-washed ones showed 80% decrease of the counts of total
aerobic bacteria on the agricultural products, and the rates decreased more by incorporating detergent or ultrasonic
wave treatment. We concluded that the biological contamination levels among paprikas, strawberries and tomatoes
were the highest in strawberries, but there were not significant difference according to distribution systems.
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Table 1. Specific primers of food-borne pathogenic bacteria for multiplex PCR

Organisms Target genes Primer sequence (5'-3") Product size (bp) Reference
Shigella spp. Ipall E‘:} 35%(;;T(;T(?SACCC(S}CCT(?FT(;FEGCS%T?Ii 606 Kong et al., 20029
Salmomella spp. IpaB l;zl;rSS’:-C(}}%é 2,18; Ez%m‘zii(é?g Sf}gg-'? 314 Kong et al., 2002")

V. cholerae ompU ;ZQSS’:Q}%((}}%?AA&% ?’éé Zg‘% éﬁi é?: (?33 869 Panicker ct al., 200419

S. aureus nuc ;Z:/ iﬁ,ﬁé égﬁ Sgé é’]l:? gig éﬁ g,?_ _33,’ 482 Vicedo and Aznar, 2006"7
L. monocytogenes hiyA IF{Z]:/SS‘.(]:%TG?”?(C} f[\/ff /SECA AASC(‘: rchx ('f IQ,G A%[Xs_’;’ 858 Aznar and Alacon, 2003'®
B. cereus gwB  LorS-GITTCT GGITTA CAT GG-3 374 Jensen et al., 2005'?

Rev 5'-TTT TGA GCG ATT TAA ATG C-3'
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Table 2. Counts of total acrobic bacteria and coliforms in various agricultural products according to distribution system in Daejeon
o Mean CFU/g of sample
Samples Distribution systems No. of samples
Total arerobic bacteria Coliforms
. Department stotes 20 2.2 % 10° 2.1 x 10°
Paprikas .
Discount stores 20 1.3x 10" 1.4 x 10°
. Department stores 20 1.8x10° 9.6 x 10°
Strawberries ) .
Discount stores 20 9.5 x 10* 8.2 x10°
Department stores 20 2.9 x 10* 3.4 x10°
Tomatoes
Discount stores 20 2.7 x 10° 3.9 x 1¢°
w7k A o fehdst 4EMe BEAe AW, 4 FHAG ot W HHe] dluyA 23 AMA A
FO AL, bE H HEE MR L GAH AE ¥ ool AF sbeAe] BonE B F& WA pe
W 5e BHY 4 3l AR 8 A8E 9o A wEo] B b5 kob AR LdET} B
=, te(coliform bacteria)S 2] E A 21 Q ¢ 9] Aoz wuEth oleh £AV BRaE, S $U)%
ARZ AREGD, & ArlM s ddA) weld 2 o A 2383 09 £EE& T, Lol, A3 wE,
FIAAe HFFUNAM B Qe stZelg), @] gl 92 5o ol HHYes” 23747 ¥ O
W ERES 4R $3/4F ¥ dFee £2 4w 09 £3L 00, AU, AF 4oz B 4%
B2 ZABUHTable 2). WIPFNN TUT BAE 2 e A2 RolHe & e Rort BY Fe
o 337147 AT FE 22< 10904 18x 1°CFUgel WA 534 7ol BEY 52 oF £3o] Frkshe A
AoH, WAE9] £ 2.1x10°~9.6 x I0°CFU/geleh.  &9& &4 5 Uk
DGR YD S8 B2 F5787 92
T 1.3 x 10°~9.5 x 10*CFU/g, tha-9] 3= 1.4 x 10°~ )9 AU =57V M2 H|n
82x 10°CFUl BHol2ch. l9F BRslel Azfel, vk bAE S944 S0BE W) Aspie 9449
CRE R, AR AL, FIES GHOR & Al A, g8l KE By ohfe) dulRe] Sl Lv] ol
A —5171@&% 2.2 x 10°~6.0 x 107CFU/g, WAdS AR AR vt HZ A FESE e 5
41x10-98x 10°CFU/g M HOIATHE Som, 4%, & 45 A% 5 YALFE vZs) 742 270
A9, eolo] EAshe 33748 AwE BN G2 1F OB - HEAsh - PLEekE - 39 - 9]
Ztzb 52740.19~7.10 £0.11 log CFU/g 2 3.65£0.15~  EXE - BEFol - AL Bgol 5 20971x] o] Earh, o]
644 £0.16 log (CFU/g MG Huste]™ & Qo] ¥] & Al=5aEo] Solfe AL AN450] YibsEn
sl B AT SYAES BV ol @ Aolel 9 o Ash) HelAA AANE Fusl] fie) A
UOT 2 4P AT BUEES BRE HYse)  sm Joz vt B At Wad U gy
S5E S o199 ek Aol AMe gle delN wilse et 92 9 Eeke kg we
o owel mEAE Fo EWg vIdE doid Al dwel AFE 9B UoR AF PHE 5/
WPl B 50 Y Y T muo viste] AL S A 428G 2AS }W(ﬂg D. HoE B 2
& 29 Bl AoE Atgdn 3 AHA 67.7+4.7%, 58] AHA] 82.6 +3.5%] Al 2
EF sAEe) 0F FES WA AN, 95EH  Aeg HRoW, 52k FREER ARAGAAE) ¥
WBRAHNA 7UF Aze)st, B7] 2 Evtge 5 FHuo] g M9 714 +38%-854+32%F AAYL &
VA ABEES T FOU AIE ol YgE SIS Rok Bl ok AN AAE AICHEEA
HE-005), ol& B714 olF BB A 20 & AR/ F 28 ¥ 58 AHA AR grse 47
ARSI, o159 @ B migu] EAIe) 20 & 87.5+4.9% E 951 £3.1%2 AlA HIMA Ald gaeo)
A7) A A AR 7 T AolE Held  WF TG EF B)§ 2SuH RS AR
9E AoE Addn. Wty o RFTAMIN 7Y 3028 AN 863 £3.4%9] AF LA, 902F
3 FAES gl A He o Ale HeEkE A2 A 96.8£3.7%8] Ml ZAag&s BT wheba] ofa)
& TG F 13x 1022 x 10°CFU/g, Ba T & AAS ARgs7d 229 AFA 7P $8 Aa
T 7 14x10-2.1 x 10°CFU/g)e] FAEUL, 7oA AAEEL B3or, A I8 590 A AAL] &
7P B Al AT 3714 9.5 x 10~1.8 x 10° }—s}om oleldt HY Aie s=E FRE 53 AH
CFU/g, 8+ a7 = 8.2 x 10°~9.6 x 10° CFU/g)°] A T 2371879 AAago] 71.7%~92.6%°] A th= B,
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Washing methods

Fig. 1. Reduction rates of total aerobic bacteria of strawberries
according to washing methods (n=10).

Mean CFU/g of Washing method
Mean CFU/g of Control

"Two or five strokes (#2 or #5) mean that strawberries were
immersed more than 10 cm in depth within the water and fol-
lowed by moving back and forth more than 20 ¢cm in width 2 or 5
times.
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Paprika

Strawbemy Tomato

Fig. 2. Multiplex PCR results of paprikas, strawberries and tomatoes on foodborne pathogenic bacteria. Lane M, DNA marker; lane —,
negative control; lane +, positive control; lane 1~4, experimental samples from department stores; lane 5~8, experimental samples from
discount stores. Star indicates the nuc amplicon of Staphyloccus aureus in lane 7 of strawbetries.
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Lane 1 2 3

b 6 Fi

Fig. 3. Results for the detection of E. coli O157:H7 from paprikas (lane 1 and 2), strawberries (lane 3~5) and tomatoes (lane 6 and 7). If
lines are present in the control and test zones, the sample is presumptively positive for E. coli O157:H7.
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