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Microbiological Studies on Heat Processed Foods

1. Survival microorganisms in the commercial canned foods

Masaki MivavcHr*, Haruo SHINANO** and Minoru ARIBA**

Abstract

Canned foods have been regarded to be one of the safety foods microbiologically
from the view point of their processed and technical forms. Heat steriliza-
tion of canned foods is performed under the conception of “commercial sterilization”
and so the commercial canned foods are not always free from microorganisms.
Microorganisms detected from canned foods are almost sporeforming bacteria
which have thermal resistance, but occasionally nonsporeforming micro-
organisms are detected in canned foods.

In this report, the testing was done to detect and identify microorganisms
which survived in 24 kinds of 60 cans containing agricultural, fishery, or live-stock
products. The results obtained were as follows:

1) Commercial canned foods which showed surviving microorganisms were
in 6 kinds of 7 cans and the detection ratio was 12 percent. The total number of
microorganisms isolated from the canned foods was 28, and all of them were
bacteria. Yeasts and fungus were not detected.

2) Nineteen strains of isolates belonged to genus Bacillus were identified B.
subtilis (8), B. circulans (6), B. cereus (4), and B. brevis (I). Nine strains proved
to be all aerobic cocci which were gram and catalase positive, and were identified
as Staphylococcus epidermidis (4), Micrococcus rubens (3) and Sarcina flava (2).

3) A high detection ratio of bacteria, belonging to genus Bacillus considered
to be thermal resistant, was observed on fruit and vegetable cans treated by a
lower temperature than fishery ones.

4) One of the key-points of the subject for future study is to investigate the
fact that cocci were isolated from several canned products, such as sweetcorn,
mackerel (boiled) and corned beef, sterilized by a higher temperature than the
thermal resistance of cocei.
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ITREHEINTHE,

BEED MFGREAEIT OV T, EENSYO Bire © BET, MBREORER XORMO L
BB - TR2OBRBETALMEET,  FEEHOEESRE (Commercial sterilization) &
WV HBESHED, HECR LDFEZOTR—BOEHRLMBEEINTN S, LIt THRER
BEL A EE T, —RETHBMEOR IR RMESER 2 TREHA»SRHINZ &b
LiIdLED 12, 3o IESERBRAEORIA® sBEINTNE L Ehb, HHENERED
BHIC X - TREAEEONBFELBEZEOBERNSSLEL L3584 BELLUNE 2520, LD
&5 2 BAELS FE S B—REHENEREDO BEB LU 20MR2 85 L L RAHARONE - HE
EEy TEELEENEREZL, FBTRELOTREHARTO EBRPENOREET-1OT
EOREREHRET 3,

® B F X

HREEORTE HREHRIRLIGRL I 24860 HC, 2 DHEOREICY - Tid BitRSEHHE
B L ORI AR RS 4 DREIRESY s JUMBOREZ b icRHO BRI ECER 2R
Wiz, 28, HRAEBIVTI IR EERT, SHHC LRER L, »oBETS L5 ITHEY
SYREITSENT » TIT - MBI (25°C, 37°C 8 LU0 55°C) KBV T REZBD L 120 b b
HENIZ—IE, EREGLHRDLNZ DOTH 3,

HENEREONR HRAGEANERBEDOSBCELD, BNERMENDOREE LRI LY
By & U T—RRIT 2 3 h T 3 58S 5t - THNBERER (25°C, 37°C + 108 55°C, 10 D) 217»
Too IMERBRE, MERERR 709 72~V OHERESELERL, EEATCHRE RIMHRICES
wmEL2 MY ZORBG 2T 1. BEKR WHIBE BEES2 2hFhBdy » ~VIZZEL, &
HIRRFROS 3, ERREEs0—ERE BEEENAKKCERE, £ 0Bl Rl Iz,
B, PHOSVRERERCOVTIREZFRMNREE, RHOA2EECHL Iz, Lt DHERIKI
WHEAELTY » 2 1 ¢~ MEMEAY, 27 REEORHIZIZ®T b - 7 %2 b v~ XERIEH,
MBI RN (FRENERH) BIOWEY 74 25—~ 55 (RKMEMER) 2 8L, &
RRERE JORERESERE AL I, HREASHCEFTL 20 TER B IO REEHRERAY
HICREL 12 bORERRBOFBEE L A2, —7F, HEABRTETLRRL JORTREEER
BT REL 2 > oS B MIcBE L mE R ENEBE E A2 U DBOREBRICHL 12, 2
B, BRERIIAF - 9~ 2RAL, ERIEED HEARRICEREL 12 L D12 37°C, HE
iDL TIE 25°C, MIBEIMEIE 37°C B L OF 55°C ©, ENFN 4B REIER 21T 12

SREKROFE  SSREFEMKIL Bergey’s Manual 7 1% 3 X0 8 JE, SRR D
FRIEHEY 8 LU Manual of Microbiological Methods® IZHEILL THEE T - 12, 28, RBEAR
DUFRSRU I8 ) CHERIEEIIEFRL SR D 37°C Td 3,

1. EENNG LT ENPOHERRE
1 &

Bt 2 X hEEOXR Y 38 IO REL 12,
2) MEhik
MEELALY 2 & hElERL Tr,
3) 5 rlufaiy
Hucker OFE® i X 517,
4) BEORFEL IIZOBR
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Table 1. The kind of canned foods tested.

Canned products Packed date |No. of cans
1 | Pineapple 73. 1. 23 1
” 73. 10. 4 1
2 Mandarine orange 72. 12. 25 1
© r 73. 12. 18 1
< 3 | Furit Punch 72. 2. 27 1
'g 4 | Fruit cocktail with red bean in 4. 2. 1 1

3 syrup (Anmitsu)

o 5 | White peach in syrup 73. 8. 91 1
= 6 Loquats in syrup 73. T. 10 1
2 7 | Sweet corn 73. 3. 21 2
3 ” 8. 9. 2 1
= 8 | Asparagus 72. 7. 29 2
” 73. 6. 15 2
9 Green pea 2. 7.29 2
7 73. 10. 22 2
10 Red salmon 72. 5. 30 4
11 Shrimp in brine ) 72. 7. 25 2
” 4. 1. 10 2
12 Boiled mackerel 730201 2
- " 73. 11. 2 2
2 | 13 | Chum salmon 73. 8 1 2
'§ 14 | Seasoned salmon with vegetable 70. 12. 30 2
A | 15 Seasoned salmon with bamboo shoot 73. 8 17 2
| 16 Seasoned ark-shell ' 72. 5. 30 2
] 17 Tuna in oil 70. 1. 26 2
ﬁ 18 Sardine in oil 73. 9. 4 2
19 Boiled scallop 70. 4. 25 1
" 4. 1. 10 2
20 Seasoned whale meat (Yamatoni) 73. 5. 30 2
1 | Zuai crab 72. 6. 20 2
22 | Smoked short necked clam in oil 72. 8. 12 2
- 23 Seasoned beef (Yamatoni) . 72. 3. 16 2
S ” 73. 10. 31 2
: 24 Corned beef 73. 3.16 2
B ” : 4. 3..15 1
-l ” 4. 1. 10 1

ER - EEOEW 1K X 1z,
5 FHOHE
Msller OEW T X 512,
6) At Irz0aR
WBER TR 2 AR (7~10 B) % GRELES X0z OGMEBEL 12,
7) BRERE ‘ ‘ ‘
EFRKIEHIC MR P EEL, F50 3 0RO ET CHR2ITOREOTELREL
120
8) MMk 3RE ' .
1096 BEMT 4 2 2 w4 EE » % 3 BRI D ) BEOHE2BEL 2,
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2. &Ef{bpvieheE

1) 7= EEORA
Simmons'® D 2 = > ERIEHEHIC HRER P BRI R (2~3 B) B0 AFOBR X h HER
-7
2) WHEBEOEITE
<7 b kic 0.19% (w/v) OESITHEEK Y 9 5% ENL T B % 5 BRI S %%,
Tittsler'™® DOFHRICHENHBIEORTREPHEL 12,
3) FrFrOKR
SBEFIGIC 1% (w/v) OBISICAITMEF o7 ML TERZFENL, Eiiek (3 H
B) % SRV~ ViR EHmENL TERBOZHHOFEI L Y HER{T 512,
4) 7eb4DERAR (V.P. &)
1% (w/v) DZ N3~ BHEML 227 b okicHEEE % 5 B 8%, 20% SV — & Bk
BIF0Y% a-F 7k~ Ta—VEEP2 ZRENENL, =42 U BORGOHBPRARL I
5) U x5FOKRE
IHBERIEHIZ 0,.4% (w/iy) DRIGIZY » 5F 2 2RML TR 2EHL, EfsER G BRE)
#%, RUSH (HgClp 15g, HCI 20ml, ZES/K 100ml) %EE Bicin, B0 FEic k huEs
oo
6) BEDSE '
HREREHLE U T Hugh-Leifson J5H8® 2L, SHEE 22pdlE® (T~10H) % #E»o 0
B LN RADEERBREL 17, FALZEISEETH 50, BINMBRBR TR Vva—2B L
Lvo=y NEDWTDA T2,
7 Y bw R EEMICHT B RREE
Y b wR VBRI PIER (THR) L, Z20Mickiy 3 pH 0Kk, »¥4 O
Bkl b CEEBAD RS b AALOREZBBEL 12,
8) H&x35—¥ORE4L
254 F& 5 2 e 3% @EkFEk 2 B Y, 24 FREANERL IR B ChicBfaL,
BHEOEEPBEL I,
9 4> F~IvDESE
~P K HBEE R (3 BIE) 1%, Kovacs OHIEM S 4 > F~vD EEERS B85
UTze
10)  BOK{binikiisitig b OF R EERE
196 (w/v) QBT VA~ R 2RML BT 4 3> R HBEHE R (T~1088) L, 20/
Rl B H AEEBPHEL I, ¥ AEEOERBRIVALER LS,
11) ar¥.5—-¥EER
L0 fERRY ¥ ¥ ik 0.5 ml KEFHEREO—ASLTRPERL, 37°C OERBTI 3 Bl
B mOEERBL2EEL I,

] 2
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Table 2. The presence of sruvived microorganisms in the commercial canned foods.

 x &k E & 8 31(4). 1980.

P . Anaerobic
Conned products P:c]::d No. of Aerobic incubation incubation
o an® 1(37°0) | (56°0) | (26°0) | (37°C) | (85°C)
1| Pineapple 73. 1. 23 1 — — - - -
” 73. 10. 4 1 —_— — — — —
2| Mandarine orange 72. 12. 25 1 - - - — —
9 ” 73. 12. 18 1 T* — — 2 -
-§ 3| Fruit Punch 72. 2. % 1 — —_ — —_ —
s 4 Fruit cocktail with red 4. 2. 1 1 — — — —
g bea.n in syrup (Anmitus)
ng { 5| White peach in syrup 73. 8. 21 1 — - — — —
5| 6| Loquats in syrup 73. 7. 10 1 — — — — -
= | T Sweet corn 73. 3. 21 2 3 — - - —
£ P 73. 9. 21 1 — — — — —
8 | Asparagus 2. T.29 2 — — — -~
y 73. 6. 16 2 — — - — —
9 | Green pea 72. 7. 29 2 1 — - —
P’ 73. 10. 22 2 — — — - —
10 | Red salmon 72. 5. 30 4 — — — — —
11 | Shrimp in brine 72. 7. 25 2 — — — -~ —
1 ” T4, 1. 10 2 - — — — —
2 | Boiled mackerel 73. 2. 1 2 — — — 4 —
” 3. 11.3 2 4 — — - -
13 | Chum salmon 73. 8 1 2 — — — — —
+ | 14| Seasoned salmon with 70. 12. 30 2 — — — — —
2 vegetable
'§ 15 | Seasoned salmeon with 73. 8. 7 2 — — — — —
=Y bamboo shoot
B> | 16 | Seasoned ark-shell 72. 5. 30 2 — — — — —
& |17 | Tuna in oil 70. 1. 26 2 — — — — —
'ﬁfn 18 | Sardine in oil 73. 9. & 2 — — — — —
19 | Boiled scallop 70. 4. 25 1 — - — - —
o 74. 1. 10 2 — — — — —
20 | Seasoned whale meat 73. 5. 30 2 — — —_ — —
(Yamatoni)
21 | Zuai-crab 72. 6. 20 2 — — — —
22 | Smoked short necked claim| 72. 8. 12 2 — — — — —
in oil '
A4 } 23 | Seasoned beef 73. 8. 10 2 3 — - ~— —
8 (Yamatoni) 73. 10. 31 ) — — — — —
2 24 | Corned beef 73. 3. 16 2 — — — 4 —
B ” 4. 3. 15 1 —_ — - — —
e " 4 1. 10 1 — ‘ -~ = =

Key to symbols ; No. of strains

s 2 Rk 6 O A 8 B FEMBET OV T 8 Jblh FARTELT L RS 3B rras v
~ 7 535 1 3k b A BROARRE 2 L B0,

HovKEMEEE 1R 6 37°C ORISR THEI NI 4 D 25 2 k
L, ThDOWEY 7 1 25 ~FHORERKERETIML 12 L OT, OB TTHERE
RRARTIERETHREL T ERTH 5, RS IO AR RINT A oh o7z, 3 1RSI
FEHERHRE LT 565°C OERT LR LRI A CLRTARL ST, 3, C L COEBNILY
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PKEAEE 1 300 & W TH 6 NIz 4 R R ld 3T HE ORI 1AM OB %
TRLNIZLDTH 3, il PIRERETHED2HHET 286, 2 v =~ 50 BEORTIZIEY
BEA23N308—BHTH 59, ARBRTCIRFRARCEERRZT- T80, ZONESEE»LE
piicaw=— At EEROERERTES N o s =~ O FEEREVFL T - 112D
BRERBE AL, BoNTIHBRIZAFH 8% TH -7,

3. SRROSME

SIHERE 28 ROTBIBERY, ESFAE U ERIMERBREORREIZER 3, R4KRU 12, W 28
PR 19 BRI T NTHY 5 A BRMERE CHI B TUREL , BRI X 2 MEHEN D 5 h 3R MEETH -
12, T 6 DR %2H 3 3 HiE X Bergey’s Manual 55 7 JR® 3 X8 8 iR? w T hid, Wih § genus
Bacillus B3I 6N 3MET, B3 IWINWTNLS S 2B 55~ YREOKRETH -7z,

Table 3. Morphological, biological and biochemical characteristics of 19 strains
belonging to the genus Bacillus isolated from the commerical canned foods.

T Species Bacillus Bacillus Bacillus Bacillus
e subtilis cereus brevis circulans
Characteristics | (8 strains) (4 strains) (1 strain) (6 strains)
Cell forms Rod* Rod Rod Rod
Gram stain + + + +
Motility + + + +
Flagellation Peritrichus Peritrichus Peritrichus Peritrichus
Sporing + + + +
Utilization of citrate + + —a2 —
Hydrolysis of:
Starch + - — +
Gelatin + + - -
Acetoin + + - -
Acid and gas from:
Glucose
aerobic A48, Gt A+, G- A-, G- A+, G-
anaerobic A+, G— A+, G— A—, G- A+, G-
Arabinose A+, G- A-, G- A-, G- N.t»s
Xylose A4, G- A—, G- A—, G- N.t
Mannite N.t A-, G- N.t A+, G—
Nitrate reduced + + + +
Catalase + + + +
Indole N.t - - -
Growh in NaCl 109, N.t Nt N.t -

Key to symbols ; *1: Positive, *2: Negative, *3: Acid, *4: Gas, *5: Not tested

(1) genus Bacillus

Bacillus BOH3¥HIE Cohn™ i X 5 THHTRA LN, ZOD#% Ford® RBEHEALN TS EHE
DORIPHOEMEF o720 E72, Smith it Bacillus BILE TN 5 BEDWHE » HBBHGE 25—
R ZOHREDOEN 6 3FBIL 128, FREPEHERES S BELRET 2RERLENL,
Bergey’s Manual # 7 i® &L T\ %, F 77, Bergey’s Manual & 8 Bk Tid Gibson & Gordon
#% genus Bacillus KEIN 3 B8EEEZNFHERIC22BE 26O 2/ KBIL, H18 28
b IR IO, BT 3B OMES L o° BaRoBbos R Eic kD,
FEENRREIBR VA —Z200 DR IO AEEDEE, 7420 BERIY, 5
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d Xk &k E % # 31(4). 1080.

C2HTRI V- 5L OBROEERE, FOUKRE BRAB IO 3°C ikl 3 BERILEK

I o THERIT2TV B, —F, E® 2 Bacillus BOBERIEDOFEREL T, 7= BEOHHA,
B DETR, Fo S OKE Teb AL OER (V.P R, ©x5F>OKEDSIHEE 24K

DOBREFB L L genus Bacillus BT 3EGEOREZT, F—1 2~ CEEHBVEINIBE
id, X5 CHOERERET S HFEPERBL T3, FHLIT, MR 28 #kF genus Bacillus i
BT 3 19 8RO species (M) PEBICY b, FREDOHEFEED CEHRL, Bergey’s Manual EHTH
BIOCESHEREL L, MEBRIIRICRLIZBO T, 2NFN Bacillus subtilis (8%, B
circulans (6 ¥, B. cereus (410, B I B, brevis (LK) IKEEINIZ,

(2) genus Staphylococcus, Micrococcus 3 LU° Sarcina

SYBERE 28 ¥R, genus Bacillus WA SNIZ OBRPROTZORRTNTY S 2Bl #55—¥
B OF KRB TH - 720 REFRCEL T 4% OTFEHIC L HEX D MFEBERBEINTV B,
Shaw 520 i3 Ch 5 OBREE % TNT genus Staphylococcus L, 37 ¥ 2 5 ~¥EBE, HrbOR
DEEB L7 b4 DER (V.PEE) 2L bBBITEEEERL, 7 Evans 5 D02
F v — ZDRETER & M OEFS 5 Staphylococcus, Micrococcus 38 XO¥ Sarcina D 3 &Sy
T2 E2ERUTIS, 35 Bergey’s Manual 37 fR® Ti3 L3 3 BOMICHROES & AR
DEFL E M b genus Gaffkya 2 MA species () ¥ TOHEEIT-> T 5. L Dfll, Baird-Parker®

Table 4. Morphological- biological and biochemical chara teristics of 9 strains of
cocct 1solated from the commerical canned foods.

\ Species | Staphylococous | Micrococcus Sarcina
L T epidermidis rubens flava
Characteristics ™. | (4 strains) (3 strains) (2 strains)
Cell forms Coccal Coccal Coccal
Gram stain +-#L + +
Motility — %2 - -
Flagellation - - -
Sporing - - -
Catalase + + +
Acid and gas from :
Glucose
aerboic A48, G- A+, G- , G—
anaerobic A+, G- A—, G- , G—
Mannite
aerobic A—, G- A+, G- - G—
anaerobic A-, G- A—, G- A—, G-
Lactose AW, G- A-, G- A-, G-
Arabinose A-, G~ A—, G- N.t#¢
Hydrolysis of :
Starch - - -
Gelatin + — +
Nitrate reduced + + -
Coagulase - Nt Nt
Litmus milk Acid Acid " [Reduction, clot
Oxygen requirement Aerobic- Aerobic Aerobic
Faculatitve
: anaerobic
pigment White Red Yellow
Light brown
Key to sy'mbols ; *1: Positive, *2: Negative, *3: Acid, *4: Gas,

*6: Not tested
—368 —
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Table 5. Resulis of identification of the bacteria isolated from 6 kinds of the commercial

canned foods.

Canned products Packed date }i‘;'n(s’f Species
1 Sweet corn 73. 3. 121 3 Bacillus subtilis (1%
Staphylococous epidermidis ( 1)
2 Green pea 72. 1. 29 1 Micrococcus rubens (1)
Bacillus subtilis (1)
3 Boiled mackerel 73 2.7 4 Bacillus subtilis (2)
Bacillus cereus (2)
73. 11, 2 4 Micrococcus rubens (2)
Sarcina flava (2)
4 Seasoned beef (Yamatoni) | 73. 8. 10 -3 Bacillus subtilis (3)
5 Corned beef 73. 3. 16 4 Bacillus subtilis (1)
_ Staphylococcus epidermidis ( 3 )
6 Mandarine orange . 73. 12. 18 9 Bacillus circulans (8)
' ' Buacillus brevis (1)
Bacillus cereus (2)

Key to symbols; No. of strains

IO RBERUC & > THRE % genus Staphylococcus 33 kU genus Micrococcus D 2 JRIC5MT, 35
IS D genus REEDEE, FVa—XOREER, 7€/ —R, TN —RBITFIr =y
Kir &t DEEDEESE, a7 ¥, 5 —~¥RIBT 2 R7 7 2 —¥DEESEDS genus Staphyloc-
occus % 6 DD subgroup i€, F7z genus Micrococcus % 8 20 subgroup L T3,

PAERA & 5 kRSB RRI N SEBERE VY, EHL I IROSERE L o TR
Bergey’s Manual 5 7 }i® €88 > CHMERTT- 1o HHEE 9 BROFIEIERIIR 4 1RTBY T, IHKTF
4 BRI ORINSEIF & 2V 2 — R 2 BRI HRBL TREEET 5 Eh b HL T genus Staphy-
lococcus ICJRL, 32 2 DMIEFI & VBTt D -2 b8 7 v a2 ~ 2 2 BUAITHRL, BREEE
332 LH»b genus Micrococcus BT S DEL, 3 28320 MIES & A 5 genus
Sarcina CBTB bDTh o170 35 A% Berggy’s Manual % 7 fR® D species Key iKfE-T
SEThE genus Staphylococcus KRBT 5 Az & S, epidermidis &, genus Micrococcus
ICBT 3 38Rk, M. rubens i€, genus Sarcina WBT 5 2#kiz Sar. flava KEE SN,

J233, Bergey’s Manual £ 8 iRV T2 & 7 iE® €34T Family Micrococcaceae EgE3INhTHIz4
B, genus Gaffkya 1372 DAHHHIRSNTE Y, genus Sarcing 12V T HERMD 298 (Sar,
ventriculi 8 L% Sar. maxima) 2 ZDFTIHRINTL 5%3, Family Micrococcaceae 55 Family
Peptococcaceae T INTIR b, Sar, methanica ¥ LI’ Sar, barkeri ® 2%&id Family Methanob-
acteriaceae (D genus Methanosarcina &L THEBMIN T3, T2, HRED 6 BicONTIE Sar.
lutea, Sar, flava 3 XU° Sar. aurantiaca D 3%&i& Micrococcus luteus 1, Sar, litonalis i3
Family Halobacteriaceae 57D genus Halococcus ¥, Sar. hansenii 3 LUF Sar, wureae idF—MHEE
&L T Family Bacillaceae 50D genus Sporosarcina ¥ Sporosarcina ureae &L CEBMINTI 3,
¥ 1o genus Micrococcus {20 Tid, HTHEY T2 6EBTRINTHIVNFESIRY TRENLD
BRI SEITHEA XN, M. rubens i3 M. roseus \CEAZINTIN3,

genus - Staphylococcus &2V TiL, FHTHS BRI TS S, aureus BIYL S, epzdermzdzs
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d Kk Kk B % # 31(4). 1980.

D 2MiTNA T Baird-Parker?® D4MHT Micrococcus subgroup @ 1, 2, 3 BX 4N T3 &
DH S, saprophyticus &L THIZKMA LN T3,

PLEdRA~Iz & 5 i, Bergey’s Manual 37 fif® iT L » THOREBORIER 1T - 28R Staphylococcus
epidermidis (43R, Micrococcus rubens (33%), ¥ X* Sarcina flava (28 :tEEINIHEH
D 5B, Micrococcus rubens & Sarcina flava 1235 8 FETIZENFNR M, roseus 8 L M. luteus
READVEREINTVI L L 2B T 5. Tk, LRMEOREMRL 2ho BRI NI HiRE
BEORE X 5 ITRL 2,

x =®

— B THEREHIC OV T2 DEBRMAENOBRIN 2RA TR BIRL X 5 i 60 HOREGF 7 H»6
BHROEBRMAERSRH S, RRECHRHRIIN 12% Th o7, #K, Cheney?, Winzirl®,
B XY Felles® 6tk T, HREHIISLTL bEFHORB TR 2L, LELE AREZEATY
BLEDNBREISNTVAY, AEBRRSVTHRBOZ EHXBED LN, ‘

FERCHEINTBMEDRITRTHET BRI MBI 70, 5B 28 &,
Bacillus BIZFIEINT 19 BRDRERIZ B, subtilis 2 8%k, B. circulans D3 6%, B. cereus H3 4
WX B, brevis B 1ETd o770 COHT B, subtilis & B, circulans D5 5 HBHK X1
», Cheney? #5X17¢ Bushnell?® [ZTEFHOMBMARY S genus Bacillus 7 5 Ml C4¥ic B,
subtilis, B, cereus 3 XU B, circulans 7t ¥ DHYEEFINE N & BHEL T3,

ARERICBNT S B, subtilis 3L B, circulans 2 ¥H BEB IVHERGELL QB3NS
WY - 1283, FHITRE - BREHOFHE L8Rl T 3 1) 8T OFRBRE,
FCLZOEBETH S B, subtilis, B, cereus 38X B, circulans 72 ¥ DHBEOMN®E T 5 8843
KENZEILX? 4D EEBINS, — RO T ORI 2 TERRT 5 M52 2 OFEMHSTITHL
B THRAEHREETRTC 2 9E L OFRHC L HhMBIN T 524, Lamanna®® R HFREDHL
B DML B3N & 2RNT 393, Gordon &Smith 529 i Xiud B.subtilis, B.
brevis 38 XU° B, circulans DERBH BB B, stearothermophilus 33 XU B. coagulans 72X
DRGEHFBEHEICRN TR L 22T, 2N O BROWREDHN L M5 R 5, L
T8 > THAEBRT B, subtilis 38 X0 B, circulans HDHERPEIT & 3 B 35 X O HEAEIEO B
bHBHBEETAHREINI L Lit, 200 OMBED M LIKBERTA DTHS 5, £, L
Dk 5 K HERERMEOABRMED s iz bbb b, MERROBE EHOTRHLL b
ST ki, iﬂ%&@&&uctmoﬁﬁmm%mﬂwxbﬁﬁﬁﬁmmﬁbfﬁmorcaa&
itk bDEBEDONE,

TBAGR & SMHE S N7z 28 BR 19 BRiZ SHUTRAE T D - 100, 25 i3 BOTBMER T 120
EEEPICAERL 1oL LIINICL I:iE 00 bEBREMT I 5L ETH B, LLAME B3 IO
TREE SRR I OB L TR THCMET, Ch> O REFVR6THONS L5 CHRE
BEOHEBRR R4 ~ba—1, 9NKEBIFA~E— 76800 b4MINTICEIIERR
NARBRTH 3,

—RITHRE ST EEADL b EFIRERMES I N3 5%%. = DIEFE DB R H S &
IN3H, Fellers® sk Ruyle & Tanner®” H3EE THELE S Nt ER /L WRERED b REH
PHMLTHBL 00, REFROREZ > TEABTROBRE TS LR ETORBIRS,
FHERICBNTREOR S & U o5 b BREEICIERBR &3 X BRBORE: & 2720 —I5RE
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Table 6. The pH and sterilized conditions of the commerical canned foods.

Packed Sterilized conditions
Canned products date pH (°C, minuts)
Fruit and | 1| Pineapple 78. 1. 23| 2.4 | No. 3 can (100, 30-35)
vegetable .o 73. 10. 4| 2.4
2 | Mandarine orange 73. 12. 26| 3.6 | No. 5 can (82-84, 11-13)
” 78. 12, 18| 3.6
8 | Fruit Punch 72. 2. 27| 4.0 | No. 5 can (80-83, 30-50)
4 | Fruit cocktail with red 74. 2. 1| 4.0 | No. 5 can (80-83, 30-50)
bean in syrup (Anmitsu)
6| White peach in syrup 73. 8.21 4.0
6 [ Loquats in syrup 73. 7. 10 4.0 | No. 4-5 can (95, 26)
7| Sweet corn 78. 8. 21| 6.7 | No. 4 can (95-97, 20-24)
” 738. 9. 21| 5.6 | No. 4 can (113-116, 60-70)
8 | Asparagus 72. 7.29| 5.6
" 78. 6. 15| 5.4 | No. 4 can (113-116, 25-35)
9 | Green pea 72. T.29| 5.2
” 73. 10. 221 5.4 | No. 5 can (106-109, 35-40)
Fishery |10 | Red salmon 72. 5. 30| 6.2 | F*' No. 2 can
product (115.2-115.8, '75-80)
11 | Shrimp in brine 72. 7. 25 7.6 | F. No. 3 can (116.4, 18)
” 74. 1. 10| 6.8
12 | Boiled mackerel 738. 2. 7| 6.5 | No. 4 can (116.4, 100)
v 73. 11. 2| 6.0
13 | Chum salmon 73. 8. 7| 6.2 | No. 4 can (115.5, 60)
14 | Seasoned salmon with 70. 12, 30 | 5.2 | F. No. 3 can (112.8, 75)
vegetable
15 | Seasoned salmon with 78. 8. 7| 5.4 | F. No.2 can
bamboo shoot ' (115.2-115.8, 70-95)
16 | Seasoned ark-shell 72. 5. 30| 6.0 | No. 7 can (112.6, 60-70)
17 | Tuna in oil 70. 1. 26| 6.2 | No. 4 can (109, 70)
18 | Sardine in oil 73. 9. 4 5.4 | S** No. 3 can (109, 70)
19 | Boiled scallop 70. 4.26| 5.7 | F. No. 2 can
” T4, 1, 10| 5.6 (109-110, 80-90)
20 | Seasoned whale meat 73. 5. 30| 5.4 | No. 5 can (111.3, 60)
(Yamatoni)
21 | Zuai-crab 72. 6. 20| 6.6 | No. 2 can (108.4-109.2, 80)
22 | Smoked short necked clam | 72. 8. 12| 4.6 | S. No. 3 can (111.3, 70)
in oil
Live-stock | 23 | Seasoned beef (Yamatoni) | 73. 8. 10| 5.5 | No. 3 can (112, 45)
73. 10. 31 | 5.4
24 | Corned beef 73. 8. 16| 6.4 | No. 3 can (112, 70)
” 74. 3. 16| 5.6
” 74. 1. 10| 5.6

Key to symbols; *1: Flat, *2: Sqare
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