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Identification of Bacterial Species and Microbial Inactivation by Acidic Electrolyzed Water on Commercial Bean Sprouts
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Abstract: The bacterial species on commercial bean sprouts were identified by 16S rRNA gene sequence analysis, and the
efficacy of acidic electrolyzed water (AEW) with different pH values in killing bacteria, yeast and mold on commercial
bean sprouts was evaluated. The results showed that 5 bacterial strains were isolated, belonging to the genera of Kosakonia,
Staphylococcus, Klebsiella, Enterobacter and Enterobacter, respectively. AEW with available chlorine concentration of
46.00 mg/L and pH values of 3.02, 4.47 and 5.58 could significantly decrease microbial counts on commercially available
fresh bean sprouts. AEW with pH 4.47 and available chlorine concentration of 46.09 mg/L could decrease the total bacterial
count, mould and yeast count and coliform count by 1.14, 2.48 and 1.29 (1g(CFU/g)) on soybean sprouts and by 1.23,
1.42 and 1.25 (1g(CFU/g)) on mung bean sprouts, respectively. AEW could play an active role in improving the safety of
commercial bean sprouts for consumption.
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Table1 Physicochemical parameters of acidic electrolyzed water used
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6 Enterobacter oryziphilus REICA 142"
99 Kosakonia arachidis Ah-143"
65 | Kosakonia radicincitans D5/23"
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Fig. 1  Phylogenetic tree of strain A (AJ 508303)
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Staphylococcus petrasii subsp. petrasii CCM 8418"
o8| Staphylococcus petrasii subsp. jettensis SEQ1 10"
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Staphylococcus massiliensis 54027767
Staphylococcus stepanovicii 196"
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H2 THHB (L37605) RERH MMM
Fig.2  Phylogenetic tree of strain B (L 37605)
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94||Klebsiella michiganensis W 14"
18| 74 'Klebsiella oxytoca JICM 1665"
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34 |Citrobacter braakii CDC 080-58"
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Fig. 3  Phylogenetic tree of strain C (JQ 070300)
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47
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57| 51|Enterobacter cloacae subsp. dissolvens LMG 2683"
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100—Escherichia fergusonii ATCC 35469"
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Fig.4  Phylogenetic tree of strain D (Z 96079)
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JF 795011
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Enterobacter oryziphilus REICA 1427
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Fig.5 Phylogenetic tree of strain E (JF 795011)
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Table2 Homology analysis of tested strains
i Bas [ BRI TRLLE%
A AJ 508303 Kosakonia K. cowanii CIP 107300" 98.97
B L 37605  Staphylococcus S. epidermidis ATCC 14990" 99.11
C  JQO70300  Kiebsiella K. michiganensis W 14" 99.19
D 796079 Enterobacter  E. cloacae subsp. dissolvens LMG 2683"  99.02
E JE795011  Enterobacter E. oryzendophyticus REICA 082" 98.43
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Fig. 6  Efficacy of AEW in killing microorganisms on commercial
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P25, S AN TR S K T 0.02, 1.47,
1.14. 1.37. 1.02 (lg (CFU/g) ) . TW I ZE 40
W S oA B 2 M e E E R (P>0.05) ,
1M AS [Rl pHAE 1 AEW 35 1] 1 325 R 35 57 2 400 ] 1 7 8 4
(P<0.05) , HAAEWILL (pH3.02) I3 G 240 H
K RERAL, 244 (g (CFU/R) ) .

NG Qb PP 1T 2 R T B R R 2 A RV e B
L, TWASEAIpHIE A3.02. 4.47. 5.58. 6.51FJAEWAL
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HZR (P>0.05) , AEWALY ] 2% AR &2 K
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EER.
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R RBUR . HABE i I AEW A 20
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Fig.7  Efficacy of AEW in killing microorganisms on commercial

mung bean sprouts
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TWH A % S S BB R EER
(P>0.05) , TMMAEWZHI W Z R4 23 (P<0.05)

AL TCAC B O 4 S 2F 1 5, TWALEE K pHAE 43.02.
447, 5.58. 6.51FIAEWHLfli4k & 2B R B RN 25 B A 7R e 30
S RIFAK 7009, 1.21. 142, 129, 1.04 (Ig (CFU/R) )
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(P>0.05) , AEWZH 45 25 PR T 65 4 O 2F B BE B AN 57
W B %S4 (P<<0.05)
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AEFEH (P<0.05) .
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3 5 #®

ASHIF TN T ST B 4 L 2F RN B 2 b B HH S R AP
MIEAARFEAE, HZid16S tRNAKERE T 41 587
RGRK B MM, 45 REWIXS PRE 25 vKosakonia
Staphylococcus+ Klebsiella. EnterobacterFlEnterobacter )&
Bt . HE IS FH A [E pHAA I AEW R 7 8 0 i &7 28 3k 47 5%
W, R AR R TWA XS IR, 45 AR B ROK AR
WA RREAER AR, YCRARA, WAEW, Juit
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