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16S rDNA PCR-RFLP Analysis for Rapid Identification of
Causal Bacteria of Spoilages of Packaged Foods and Drinks

Atsuhito Enda and Tomoe Matsui

An application of 16S rDNA PCR-RFLP (Restriction Fragment Length Polymorphism) for identification of causal
bacteria of spoilages in canned, botteld or packaged foods and drinks were described.

RFLP patterns using Hae 111, Hha 1, Msp 1 and Afa [ were investigated on 99 strains of 12 species of heat resistant
bacteria (i. e. Alicyclobacillus acidoterrestris, A. acidiphilus, "Sporolactobacillus laevis™, Sporolactobacillus inulinus,
Bacillus subtilis, B. licheniformis, B. cereus, B. coagulans, Geobacillus stearothermophilus, Thermoanaerobacterium
thermosaccharolyticum, Thermoanaerobacter thermohydrosulfuricus, Moorella thermoacetica) and 20 strains of
Aeromonas hvdrophila as a typical causal organism via secondary contamination.

No enzyme provided unique patterns for individual species. The integration of results with four restriction enzymes,
however, enabled us to identify these organisms. And the minimum procedure required for the identification was
found to be observations of RFLP patterns with Hha T and Msp 1 or Afa 1.

It was demonstrated that 16S rDNA PCR-RFLP is useful for investigation of isolates from spoiled foods, drinks or
raw materials.
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Alicyclobacillus acidoterrestris 4 Wik, Alicyclobacillus
acidiphilus 5 Wtk, “Sporolactobacillus laevis™ 5 Kk,
Sporolactobacillus inulinus 4 W#k, Bacillus subtilis 1118
¥, Bacillus licheniformis 7 ##, Bacillus cereus 1115 ¥,
Bacillus coagulans 13Hitk, Geobacillus stearother-
mophilus 7 Wk, Thermoanaerobacterium thermosaccha-

HIooTrRm~——L LTHMHAR16S rRNAM(= T rolvticum 13k, Thermoanaerobacter thermohydrosul-
(16S rDNA) ’?ifgi} TZJ B 3% Wi, If‘niJkﬁL‘i"JC’)f‘J’f furicus 6 Wk, Moorella thermoacetica 13W#3B X UF
Wizt aHE, A—r =0 2o —0 X RFIERD Aeromonas hydrophila 201 k% H v 7z.
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PCR-RFLP (Restriction Fragment Length Polymorphism 3
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LT, ZBEMDEHIIHEREE LD 08 - FES

JERREM FICHAR L MR R ORE ZMECREILY,
1) PR A A PRI R LT, mLLrEE (6,000 % g)
TEDRLy PEBEEBLE. BN Ly P26,
DNCZHY Tissue Kit (Qiagen) #H\WwT, DNAZML L
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754 < —|ZWeisburg5? OfD1B L FrP2& Hiz, Y
vh—=#a R BEWT, LHEME, 5°-AGA GTT TGA
TCC TGG CTC AG-3' BLUTHMR ; 5' -ACG GCT
ACE TTG TTAGCGACTT-3 L
PCRiZTaKaRa ExTag#% 7z, UG 4fF i3 A 2B T
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BHOT=Z 27 VICHEo7z, BUSBAr—iZ100ule L,

1 BOEY7=0, 754 <v—13450pmollilz, DNAJ
Sulz 7 7b—Fe LTHWZ ., BIERIEIZIETaKaRa
Thermal Cycler MP-3000% Jwv7z. E7 07 5 Al
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16S rDNAJMEREY O 6l REE R (2 X 5 VT2 13 Haelll,
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Fig.1 RFLP patterns of standard isolates for each species. Lane 1 : TIFT161001 (Alicvclobacillus acidoterrestris), 2 : TIFT162001
(A. acidiphilus), 3 : TIFT142006 ("Sporolactobacillus laevis™), 4 ; TIFT142009 (Sporolactobacillus inulinus). 5 ;
TIFT111016 (Bacillus subtilis), 6 ; TIFT112009 (B. licheniformis), 7 ; TIFT114001 (B. cereus), 8 ; TIFT115008 (B.
coagulans), 9 : TIFT121001 (Geobacillus stearothermophilus), 10 : TIET221001 (Thermoanaerobacterium

thermosaccharolyticum), 11 : TIFT231001 (Thermeoanaerobacter thermohydrosulfuricus),
thermoacetica), 13 ; TIFT420001 (Aeromonas hydrophila)

12 ; TIFT241001 (Moorella
1 M: 100bp DNA ladder (TaKaRa).
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Table1 Approximate base length of fragments in RFLP. Minor fragments were noted in parenthis. The analysis
was given by Kodak 1D software.

a) Hae 111

Strain

161001 {162001 [142006 | 142009 (111016 | 112009 114001 (115008 |121001 (221001 |231001 (241001 |420001

540| 540 460 470 600 600 580| 420 470 460 31s| 320 320
470 470 340| 310/ 470| 470, 470[ 370| 340[ 340| 300{ 175| 210
310| 265 230] 230] 320 320 320 250| (230) 290| 245 155 185
(230)| 135| 170|170 (240)( (240)| 135| (180)( 170|155 155 130[ 170
135 135| 150/ 135 135 135| 135| 135|130 130
135 110

430 510 530 600 890 420 590 420 4201 1070 420 420 530
390 430 430 540 820 370 420 370 370 430 350 400 370
360 380 360 420 420 350 360 350 255 (360) 285 350 215

240 240 1901 (370) 255 255 190 255 225 225 230 200
150 190 190 190 190 190 190 140
110 110 (165) 165
c)Mspl

460 620 460 460 560 560 630 630 630 440 370 320 510
200 200 270 285 400 400 4001 (350) 200 310 195 220 380
180 180 175 175 220 220 220 295 185 270 165 170 290
155 155 140 140 155 155 155 175 145 195 125 135 170

140| 140 140, 140 140 160 135| 170] 105| 115] 140
135 135 115
115
d)Afal

480 480 930 670 500 500 500 500 500 530 480 500 930
410 420 860 370 460 460 420 420 420 420 380| 370 510
240 360 370 250 410 410 360 360 360 390 345 345| (470)

155 155 155 155 125 125 (270)| (270)| (270) 125 155 155 (440)
140 125 125 125 155 155 155 125 125 125
120 125 125 125

BEHE Sy — L Rk L L7z?i3Alicyclobacillus acidoter-  formis TIFT112009, B. cereus TIFT114001, B. coagu-
restris TIFT161001 (TIF1701*'), A. acidiphilus lans TIFT115008, Geobacillus stearothermophilus
TIFT162001 (TIF1705"), “Sporolactobacillus laevis” TIFT121001, Thermoanaerobacterium thermosaccha-
TIFT 142006 (SL—-6""), Sprolactobacillus inulinus rolyticumn TIFT221001, Thermoanaerobacter thermohy-
TIFT142009, Bacillus subtilis TIFT111016, B. licheni- drosulfuricus TIFT231001 (1022%), Moorella ther-
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moacetica TIFT241001 (24—1%), Aeromonas hydrophi-
la TIFT420001Ta® 5. -
B% OBHIZOWTDHaell, Hhal, Msp1 B X O
Afal TORFLPO#R %, ERAKBBE LTR1ITRL
72. BacillusBRIZEWICEB L7y — 2 RTBGED
% <, ¥¥\IB. subtilisk B. licheniformis\iHha 1 12 X %4)
B COABNMPTFET, ZoOMOMEEOREETIIA—D
NG =2 Tholz. Msp 1YMITIEB. subtilis, B. licheni-
formisPUHMIB. cereusHh’ W L/5% — %R L, ¥z, Hha
I THB. licheniformis, B. coagulans$ L U°G. stearother-
mophilusH:[[— o35 — > Tad -7z, Haell TIZS. inuli-
nus & G. stearothremophilus & %%, Afa 1 TIZA. acidiphilus,
B.cereus, B. coagulans® X U°G. stearothermophilushi[X
BITEhhot.

E8

PCR-RFLPICL AREIEICE L THX, 27— % Lol
i, HRICI DY -V AEE LTS L v, &
RIZ2WTH A X L THELLLZbDIonwT ol
BATENTLVHEOBMVEHSTETHS. K112,
FAFHE N — VRTINS S, WA X%
FRAT L7t R 2R L7z, By FAR S h7as, 16S
rDNAGHIB O Rk LICHBEFEL, ZhSBEWICDH
LBREOEZRMUNSAL-DOICELLLDEEZ LN, ¥
T NVBEL LTS MIHGIAD oo, EBELIH
LRELT AR BV EZ SR,

1 EROHREEOVWTIIIBV T, B TH—®,
HHVIEUL N —VHAHHALTBY, —HHOAT
[ & O W] RE 2 HIPRRE R 13 2 A - /2. BacillusI® O 4 #ifl,
B. subtilis, B. licheniformis, B. cereus® X U'B. coagu-
lans, 7z, ¢y P H7—WELTHMLNEB.
coagulans® X U'G. stearothermophilus TiZ[F— /5% —
YERRTHENSE N oFz. T EINIB. subtilisk B. licheni-
SormisDEATE7=DIZHhal DA TH -7z

FZEIZLELRNROBIT 2% 25 L, B. subtilis& B.
licheniformisi& Wi ZHha 1 THD /8% — Y (ZUHTH S
»*, Hhal XB. licheniformis, B. coagulans} & U°G,
stearothermophilusH*E R T & iz, Th o E2#HT
& DHaelld A\ EMsp 1 D EL LN TOYWF — 298
YETHA.

16S rDNA PCR—-RFLPiZ, ¥—<NH (25—, #+7
T VRBRAKBMBIV NI VAL VI F—F—L o
7o, BEEMICPCRICLELRBRMZTTIT) ST 5.
i, BERVOFE0 Y —IZL2FEELIIELRY, OF
SNLET— PR TG THEI LITBDRVIY, B
WA - OB THME & 2O ZEBUR R E I IEEICHR
bbbz, ARFRTHRLAEIIC, Ny 27—y +RAE
THIELRENEBERBELZ L OTIER V. SHOMMEITH
LTI DL EZ LIz, FRREICBWTOFHIZHRD
REREEZLONL.

19
Ao - AR EMB X ORI B ERUE R 12
i, —xREHEMERFERBIFHLICOWT, 16S rDNA
RFLP/Y % — ¥ & 045 L7z, HIREEZHha 1 TOUIM/S ¥
— VA Hael & %\ idMsp 1 TOYW Y — > 2185
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