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Table 1. Determination of Coliform Bacteria in Bottled Milk. — Experiment ¥
. Weather#3
Sampling  No. of plggi'ti%fe MPN /100l Remarks*?
date bottle bottle Direction m/s °C
'71/8/20 1 1 4,300 stored for 7 d.at 4~5°C SSE 56 16.1
24 1 1 93 NNW 2.0 205
28 1 1 93 NNW 3.0 18.9
30 5 5 >24,000 1 SSE 38 18.3
>24,000 100
14 1000
150 middle
23 final
9/2 3 3 39 1 SE 26 15.7
150 200
9.1 1000
3 3 3 23 1 SSE 47 16.0
23 100
23 1000
4 1 1 23 stored for 24h. at 4~5°C SE 34 17.6
6 3 1 0 1 NNW 2.2 166
36 100
0 1000
9 3 1 0 initial | stored SE 3.1 17.8
36 v b+ for 24h.
0 final | at 4~5°C
10 7 7 9.1 initial SSE 43 16.3
3.6 "
23 middle
9.1 "
23 "
36 "
7.2 "
25 8 3 0 initial : NW 2.2 14.1
9.1 "
0 »
36 "
0 final
0 "
36 ”
0 "
Total 36 27

%1 Bottled milk manufactured in dairy plant of Hokkaido University,

%2 Numbers along with bottling order.

%3 Cited from Monthly Weather Report of Experiment Farm of Hokkaido University.
Direction: Most frequent direction of winds, m/s : Velosity of winds,
°C: Average temperature. '
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Fig. 1.
1,2,3, and 4:

Sampling Spots in Dairy Plant of Experiment Farm of Hokkaido University.
Filtered air duct, A, B, C, D, E,F, G, H, M, N, and Z: Fall-out bacteria,

J,K,P,Q, and R : Airborne bacteria, D,®,®,d, ®,®, D, and ® : Coliforms by swab method.
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Table 2. Determination of Coliforms, SPC, and Psychrotrophic Bacteria (PTC) in Surge Tank
Milk, Flow-Backed Milk, and Bottled Milk. — Experiment 2.
71/11/1 11/8 11/17 12/2 12/8

Coliforms SFC
Log
p Average Average

Milks c¥ S P C S P C S P C S P CS

Surge tank 2 <30 <30 0 LA® <30 0 89 <30 7 34 <30 0 <30 <30 18 406
Flow-backéd 0 <30 <30 2 43 <30 23 1100 <30 8 32 <30 0 <30 <30 66 671
Bottled <50 <30 0 85 <30 0 260 <30 27 2500 <30 0 43 <30
2 0 <30 <30 0 32 <30 0 340 <30 7 47 <30 2 <30 <30 {29 745
3 0 <30 <30 0 37 <30 21500 <30 5 180 <30 0 <30 <30

%1 C: Coliforms MPN/100ml by 5-tubes method, S: SPC/ml, P: PTC/ml.
%2 Laboratory Accident.

CHUFF, B4 ) — s 7RV TRI200 £ D7

WE10 TRy L 2%, —o7 405 —%VRB
ZBE ) DI TEER L 2, WPBEMEEFE TAKES &
UM O AR T TR TR 2 5 #950cm g 8 T 5
(Fig. 1ov] 5 & UKa), MMz 12H24 8

Table 3i2R L 72, BAEEN & TR 1HTOED
HY, AFEEAMo B &Y eeiEv11 200 0
A, BACimEsgiEL Tz uiigs 3, 15
STe001C X CEL 72, AL A S EEE 2K & 94
AT B2THNTLZoRBOKRAER L D EH

1A A TH S5, LHOAEEHEHEATEY, »4L<, LR TAKMENNIn»HE TH -
KRB AR RIS & 2 &, WwEEEE WNW, 7o TS & - T THIEE O WIEMIZ 88 & 212 ik
SEH) R IE3.0m/sec, EE AN —2.8°CTH - AL, 2AD3IENEL L) e EzRL 2, 2
726 D& ISHE TR I R0 IREE (R0, kS, 18
CORBPEETHEN Y b-HHE Iz > T TOF\ELE) ERAE L OBGEIZHE CREEE N

Table 3. Fall-Out Bacteria at Some Spots Inside and Outside of the Plant™'

"71/10/19 10/25 11/29 12/6 12/13 12/20
4 ( Direction WNW WNW NW NW WNW SSE
! mys 1.0 2.1 3.1 1.8 25 13
gl-C 6.8 75 -6.4 0.2 —4.1 -5.3
(A - - 601 20 3 31
B 93 >300 512 44 53 52
. |C - - 494 20 — %3 24
0| D 11 6 86 11 0 1
é E 8 7 30 0 1 3
F 3 4 22 0 0 3
G 34 10 55 6 8 3
H 13 3 77 0 0 4

%1 SPC agar plates were exposed for 15 min.

%2 Cited from Monthly Weather Report of Experiment Farm of Hokkaido University. See foot note of
Table 1.

%3 Colony was not detected, presumably due to freezing of medium during exposure.

%4  A: Out-door(East), B : Out-door(South), C: Out-door(North), D: Milk-can yard, E : Bottle conveyer, F : Bottle-
washing machine, G : Unwashed-bottle yard, and H : Bottle filler. See also Fig. 1.
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Table 4. Determination of Coliforms After Setting of Air Filter. — Experiment 3.

MPN/100ml of milk from

Sampling
date Raw Surge Flow Bottled samples
sample backed
x10-3 tank sample Initial Middle Final
"73/1/30 043 23 43% 23 43% 43%
2/1 15 0 — 0 3.6 3.6
2 15 39 23 23 43% 9.1
13 0.93 15% — 9.1 9.1 15%
14 4.3 91 23 9.1 23 9.1
15 15 36 3.6 3.6 0 36
19 46 0 3.6 36 9.1 36
20 110 3* 23 23 9.1 0
21 >240 0 7.3% 9.1 36 9.1
22 9.3 20% 75% 93% 23 23
23 >240 0 7.3% 0 43% 9.1
24 >240 0 36 9.1 15% 9.1
Average — 9.4 21.2 15.7
5/16 110 0 9.1 36 0 36
17 9.3 0 0° 9.1 36 0
23 24 0 0 9.1 0 0
24 46 36 36 36 36 0
25 24 36 0 36 9.1 0
9/21 >240 0 36 0 0 0
Average — 1.0 2.7 2.7
Total average - 6.7 14.3 114

% Not permitted sample by Japanese legal limitation.
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3 : Flow —backed milk

Log of Coliform Bacteria (BGLB ) Number ,/100ml

=
Z
O -
73
% %4 2 13 14 15

Bl : Botiled milk (average )

19 20 21

|

22 23 24 5% 17 23 24 25 %

Sampling Date

Fig. 2. Comparison with Flow-Backed Milk and Bottled Milk.
Arrows indicate zero and ND means “not determined”
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Table 5. SPC and Psychrotrophic Bacteria(PTC) After Setting of Air Filter.

SPC/ml of milk from

PTC/ml of milk from

Survival
Sampling Raw Surge  Flow- Bottled samples Raw
date sample tank backed Initial Middle Final sample Others ratio
x10-3 sample x10-3 (%)
® @ @ ©) @ ®
'73/1/30 14 1400 1000 860 910 1000 <3 <30 7.39
2/1 13 9 560 130 98 110 <3 <30 152
2 20 64 93 81 73 55 <3 <30 0.52
13 14 91  LA¥ 240 120 140 5 . <30 1.06
14 22 45 75 67 61 63 17 <30 0.28
15 14 <30 77 37 41 <30 3.2 <30 <0.31
19 180 . 39 67 41 45 41 120 <30 0.03
20 990 <30 35 59 30 <30 710 <30 <0.004
21 1400 <30 78 <30 <30 <30 990 <30 <0.003
22 22 <30 100 <30 <30 53 <3 <30 <0.22
23 240 <30 46 <30 <30 <30 190 <30 <0.11
24 440 <30 45 <30 <30 <30 330 <30 <(.008
5/16 170 990 390 550 620 590 36 <30 0.37
17 14 56 33 i 30 33 43 24 <30 0.28
23 93 33 <30 30 <30 30 56 - <30 <031
24 21 <30 <30 <30 <30 <30 75 <30 <0.08
25 70 <30 <30 <30 <30 <30 17 <30 <0.02
9/21 370 4300 4200 4600 3900 3700 19 <30 1.12
Log
68.5 75.7 103 76.9 19.3 <30 -
Average
w1 (D+@+@+@+®)/5 0
®
#2 Laboratory Accident.
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@%ﬁﬁ&%m:mey“:t@Emm,lo tomf%%%&%%f%%iotﬁ — A

TIE—IME 0% A, FRERE 2 F ORI
85°CI5m DB TCIREERY, fE-> (HREIFIC
FHET OB A OEESCHOBBEICERE R
S EZLNDG, b1 DB EEL
Twl~2 Bicgefke LTEE» S ETEZRS
&, ZoRHogA, REH6mTL » Ny
b bIREHL T ¢ S EEEE R N BRI -
T, ZNUATH» 5F> T RESECHHD, 2

;3K EREBY % g, LﬁLf%%%ﬁ
tﬁmmE:WTh%%ﬁ#&“ﬁ%?%éo:
Hicid—y v 73l BE Sz e b,
ZERIC L 2 BEIABEL E BBR T 2 pEg R
N5, HHERLTHRET 2 LREDRHEC
AT BHERY, £IOWHICHT 2 RELOHE
# (PfE) okh 518507 (Tables), 1~
20BN LD LN X ZOMEREIZIE->EY LT
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LTRBERIICL 2 REL 2 KB L 0L
EzZbhb,
ZREBETREROBRREVINTO &5 &
E{HIL TV B2 E S », BV TRED
RPEECH b »E» 2 FTAET 0122
YR T OWGE 24T % » 2#&Fs Table 6 Th 2,
—IRME DT RS, B3 & (Fig 1
DA, B, 5L UCH) & THEIIL ~2 An%x
e s BLUBEE 25 23131 HOE»RD 5
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KD, MEFFNT LD THD I,
izt LEW (Fig 19D, E, M, & 4 N
) DHBEALBEUELRELER L, FIC
ZOBEIENALBALIRALE L L~V OB
THII ENrd, BAND I B, A7) —»Tth
Yo ThY, BHERAVYEEREAIN T L3
AT Ch NG (b—2 70 78 Tlreliils s
LT1HT (0~8) miETHEAL R EAT,
SEEMEIZIS M 04 B TH - 72, ZHONHESE
Ao HE (F£T A, Fig 13 & *Table 3%8)
EHELTAB L, BRI RS2 i &
DEBHITIEHICRED SN OIERTH 5.
Bids TIREFT L - T vy, %% TIEE

oz, 5 AZENENEB»2H THBNEEA  HOT =5 THo I L 2FETE, BAHBD
Table 6. Fall-Out Bacteria After Setting of Air Filter™!
Sampling SPC/ plate V%go(tlsouAntt{)pﬁte
date Spots*L ____ A B C D E M N shown on the left
*73/1/30 4 0 0 1 11 0 2 0
2/1 15 153 17 5 5 5 6 0
2 4 5 3 3 4 0 7 0
13 13 9 6 6 8 7 2 0
14 4 4 3 5 3 0 0
15 2 3 1 11 2 3 0
19 7 4 5 4 4 3 0
20 21 13 9 7 261 8 3 0
21 47 36 24 5 19 5 6 0%3
22 0 9 15 0 2 4 7 0
23 18 9 7 6 9 3 4 0
24 28 87 15 4 30 5 5 0
5/16 129 173 122 3 44 7 8 0
17 600 798 450 26 11 26 5 0
23 54 50 86 9 12 11 8 0
24 169 146 135 3 7 5 6 0
25 >300  >300 >217 25 28 32 4 0
9/20 140 171 131 5 7 20 0 0
/21 177 310 113 10 14 8 1 e
%1 Plates were exposed for 15 min.

%2

A : Out-door (East), B: Out-door (South), C: Out-door (North),

D: Milk-can yard, E : Bottle conveyer, M : Ice-cream freezer,

and N : Surge tank. See also Fig.1.
%3

%4 Except spot A with one colony.

Except spot C with 12 colonies and spot E with 14 colonies.
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3. ImEE 24 » FFERIT SN T % Fig. 1o,
2, 3, B4 ong) »oRE 6 mTrkt L
T BERPORBHEELWET 5 20, O
DI NS 5 ~10em o IEEE TAUR I L E A

CVRBZ s s 5 L CRIGEBEE2NE L 72
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2 H23H»R&E T

H) B eobtian B B2 L T o 2 KIBRRE A
FoPPIIEELTC R LES T, Lad ol
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LLb s T, BTHEMTH - 722 & ILH]
b kN L9, MAGEICHE S b & HER
sz,

Z 728, STERSKY & HEDRICK? 3% L T
LIHECHE L O COEEE BIE L 2k 2 Table
TTHb, ZHSFEIFSPCEMTHZ 2E D o
5, WEAICEMBZER TN TH 205, EB
HERERD CRBEIIME ST, FEECITE -
72 SPC 2k sn L 12 5 44 0 0 ~ 5 Ho—i%
HME A E N, 2D 5 519734 9 A8
2B VT, IR LO2 ST AufzZEAihic
KBEHEISIN T LW EHETE L I,

6. TeRBREIBXBERD 2, 3OMHHE

INE T T » o KBRS BGLBIZ & 28
BHERBRTHY, 22) —= I OBERELD
LOTHDL, HEEMOmS 5 (HF 2 OHE

BDBHIFT b D 2 EAELY, KERTLE
¢ LTBGLBT Mg THARITH » 2 d%, HE
i EatR s e T A I LEmE R

TwbtHiz, T2zttt -> TRBEETH

Table 7. Airborne Bacteria Determined by Three Kinds of Agar Plate™

. i . Sampling date

£;$§2 Media ’nwmop : 9,21
VRB 0 0

1 EMB/SPC*® 0 0
SPC 0 2

VRB 0 0

2 EMB/SPC 0 0
SPC 5 0

VRB 0 0

3 EMB/SPC 0 0
SPC 0 2

VRB 0 0

4 EMB/SPC 0 0
SPC 1 1

%1 Plates were exposed for 5 min. at distance 5~10cm from the grill of the filtered air duct.

%2 See Fig. 1.

%3 EMB overlayered on SPC plate after sampling.
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ENRENL, Tabb, 197355 HUMBIC R 5
57 BGLB IFMEOH Iz KIBHE L 1380 2 2 &

B e » 2T ThH 5,
Kiz, seeRBE TRt s n s kRBREEY S LD
—IRIz DWW TIMVIC L 27 22k 345 & ECF

A b B & OB R,
IMVIC (4 » F—nKIG, #Fvr s MR,
Voges-Proskaver i, Bt v 7 = vy — 53
ER) EEMR (23 £ L € Manual of Microbiologi-
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Lotz ECF 2 b B ECHEH (M) 2w, &

Table 8. Some Characteristics of Isolated Coliform Bacteria.

Heat resistance*!

Strain o g % iy
Source g kS - . o + Identification®?
number 5 & =2 3 5 2 Gas  Turbidity
1 Bottled milk — - + — + - - C. freundii 1
(71/8/24).
2 " — + + — + — — — C. freundii 11
3 " — + — + + — — — K. aerogenes 11
4 " e T - - "
5 " -+ - o+ 4+ - - - "
6 " e S + + K. aerogenes 1*®
7 ” - 4+ — + + — — — K. aerogenes 11
8 Bottled milk - + - + + - - - "
(9/4)
11 Flow-backed - + — + + - - - "
: milk(11/7)
12 n — + = + + — - - "
13 p — + 4+ - - = - + E. coli 111
14 ‘ y - - -+ o+ _ - - K. aerogenes 1%

%1 63.5°C for 30 min.
%2 Coli-aerogenes subcommittee (1956).

%3 K. aevogenes 1 or Ent. cloacae or Evw. carotovorum.
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s nECT
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Lo te FITHEOSHICHR U AZEILLIEE
THALTHNL, T4bb, 197345 A5 510
Aie»irTs5mE, 6440 "fLELES, Two T4
FLEL—EBE TINTEL, 2E0) FMIRE LT
KIGHTE & — MR ERALL, 2095 1H#HD
AIINBN Iz, HES (FF 5,9y 7 1180ml)
DEFEWAL 22, BB TIERKL HEiO L D
HIBR LY, FHTLHEL3ERE 4 22,

Table 9. Coliforms and SPC in Market Bottled Milk.

Dairy plant A B C D E F
Heat processing 120°C 130°C 130°C 130°C 75°C 120°C
2sec. 2sec. 2sec. 2sec. 15min. 2sec.
Bottled date 5,27 5/28 5/28 5/28 5/28 5/28
737529 Coliforms*? 0 0 0 0 >2,400 0
(Completed test) 0) (0) 0) (0) (16) ()]
SPC/ml 34 <30 <30 <30 95,000 <30
Bottled date 7/16% 717 7/17 7/17% 7/18 7/16
7/18 Coliforms 0 0 0 15 >2,400 9.2
(Completed test) (0) 0) 0) (0) (1100) 0)
SPC/ml <30 <30 <30 <30 42,000 <30
Bottled date 7/23 7/22 7/20 7/23 7/24 7/22
7/24 Coliforms 9.1 0 0 43 >2,400 - 0
(Completed test) 0) (0) (0) (7.3) (150) (0)
SPC/ml <30 <30 410 <30 51,000 <30
Bottled date 9/25 9/26 9/26 9/26 9/27 9/26
o/27 Coliforms 0 0 0 93 >2,400 0
(Completed test} () 0 (0) (43) (36) (0)
SPC/ml <30 <30 <30 38 33,000 35
Bottled date 10/1 10/1 10/1 10/2 10/3 10/2
10/3 Coliforms 0 0 0 36 >2,400 0
(Completed test) (0) (0) (0) 0) (36) (0)
SPC/ml 50 <30 <30 <30 9,800 <30

%1 Paper container (Tetra Pak, 180ml).

%2 Coliform number indicated MPN/100ml on BGLB (and on “completed test”).

%3 “Kakonyu” in Japanese legal term.



g2 Table 9125/ L 72 & 9 12, BGLBiz & 54
SEFER TR L303E R #37% 12 & 72 B 115K »°
BETH- 72, BILESRABRETL 2L 25,
NP4 B 2Rtz ), B 7R &2
KgEHS s > 72, 20788 13DE & VED
2ALIZER L, HiogEnEE, SEORENT
NTIRKRBEBE L 2N, BeRBoETL
BohE R A E1100/100ml %55 L 72, SPC 231 &
B —HEHITH X EALLISM 3T A ¥ #10 D A4 — 57— T
Y, <VERRLLBETLERan=—¥
Z21mlE D) 0 ~2 08— 2 Eh -7, ik
B L 25k T, %o 210°0F — 57— Th 5,
kL, RBHEE B ICRB I Edae
DRI, BEHAPTRACBALETH S
L b S §, BAKTLH9,800/ml, & T3 95,000/
ml & [EAEEHRIZD50,000/ml % B2 Ty 23K
HY, HEEHODTGEH ) b,

% 5

KIBHEE» 4 (B L rER—%) oFmEfiE
KBWIHEREER L T(F 2y 783 N5DIT,
Rk T TRENAE I L THERE N,
FREZOBRCYHIY, NORBELE) BEI,
DhLERPHERTIONENTH D, LI AN
EB LIS OBEEEE TR TOBEIEM» LR
Mt 52 EAMEELD T, HLRREEREE
EEBEEZELLLTYS &) Bty s, ghihd
ANBEOEETHRIATVEIHBAEEBERTH D
EVI)ERT, HERHED 1 DOEE L LT
CHMENES L KBHERARET 20 TH 2",

ContouEi AL, KBEEOENT %
EELLET TEVRCVERET T, & V%etn
BOREOAMBPEE, BRI IDICOHELEE
B LORE, T 2520 H 0", EER—
WizczonEZHIHEDOHE, ZOEKRLLT
fUTE 2 BGLBIZ & 2 #ERBD A Th - T b,
EnEEEE E» L KBHEZRET LI L&
BEXH)RPTHENDLDITTH D,

Zei P MBI & - TREIL» BRI NLHR
ti, - ﬂ,i T‘mi&%l,me,m,zz,m) & f'n:]ﬁﬁ, 2&%%@

89

BAIZ VLI T -, 29 LB THE
Bio b - TR a Y, BoEran
WRATHO L ) W EIIERBIIRECERS
N2EREL D, 2O LRETHOMEIZ L -
THEH s &7z (Table 33 & U96),

BEFLATEA LRI S 2 & 4 BRI
FREANLGY -7 v 72 L EBEAICHRRL 2R
BicowT, 2 kUBOBEER (Table 25
Frd)icRensX 5o BGLB TRt 2T &
HHERBENLI LY, BEILHENOKRGHEHBEDHYE
FERTDEURS L, Tl & kEeRBEY
BEr» o b Ny, MAEER» L EZE
TREENDHBLOLHER SN, FHROMFTERE
THMETHA ),

BGLB & [, #ERBICH 515 VRB 5
HCITh - REREICIB TS DRy IESEE
RL7Z2Z &1, ZoBEMB Ry —RICKBGHEFH
ELTAELTHDL &) RTBAL, KGHEE
DHIEED B> b EBbN b, Maxcy iz
RIGH H3h, OHEE —RUfR, 1R, FhICEEEL L
& o THEZZT 5 &, BIFUEHTERCERL
PRLAL VI EETRL, BH LEEOER 2
fT% > Tw b, FRAZIER & GNEISER I3 £ » 75
Y7 AN — R BEEOEE, BT
Y F R YO T 2 EEHI DT, B
FEHB A2 EETNEZI L 2REL T3, F72,
STERSKY * HEDRICK (3 78 512 985 & ¥ 72 K B
FEABEREERICEE LI b2 2R L, 5
Fvxravrv— bEmTES, VRBLIAZNE
ChVWERTHI I LERLL, ITNEEFCICIR
SPC iz it # £ THh 6, £0 Fi2 EMB #
WEEBTE EBVCERELNS L 0, A
TIzB VT, ZHETME, 27727405
—I2 & B ZerhiREE, B & CHRZESAKE O S
DI hE i % VRB B TIT 7 - 728558, W
TNOHALIEA L KB RHEN L o 72
DU, FRICHT 2 F TIRE ORI & 5 a1
PEERIZ A>T b EEZBIEHTE L), F
£, ZhETHERH ORI —ED VRB 51T
B AR L2 24, BiEERT 20—



90

FHLONDr—AWH->722 bbb Inl &b
HZEEN5, Lo LEEREOERE*THZ 2

HHOBREZET 2R EL 50T, EE
WUBEr L b, o8, RERTEZA 7T 74
Ny — %2 B2 VRB L FICEE Y Dt 2 AT,
EFO L LEEMEEBT 2 HEERL Lo
DT, ZoZ L —E»LHni v, EMB/SPC
BEELHEAL UTo - 2 KEBRO#ER (Table
7) PRRETH- 2 R, 2EDZOBRETIEZS
LB, Rk L ) hHEA» S, 197349 AR
57 b bR EHTEAPICEIRBEF»EZ
NI E2FHL TW3,

AL LOKIREIC L 2HANFRIIAZ T
N I N v P N RN V- ¥ - ¥
THERFEOVEDEEZ LN TWE, FEBRTRKR
HENRIRHE BERILEZKRC L, TXToORE
DWW T3 T/minfEza R L7z, EEDao=
—#TY Table 2084120 ~14/mlTH 5 DI Ht
L, Table 54825 AL TIZFR A & 7 0/ml(5
H25HMNA 1 ~3/ml) Thd, o TR p»
LOEIBHEIZ L AHYR, oz FETITY
SR THBAEZWEV) ZEHNTELS,
L L, REBRCIAMIM % H v T FERZER
LTwanT, EALER kit - kR

nFEFHZ & O MPNAR TR 2174 2 18, BE
TARIREBE OB EFHHT 22 t B b b,

KIBEH OB 2DV Tl (Do
ik b, SEEL 2 KIBEEC N LB OR
R AT - 12f5R, 2 BRiCit B R8> 5 1L 72,
09 b 1% (E coll NI TREFTHED LI
12DHTHNED LD AFEERBIER SN 2o 72
(Table 8), & 5 1 it K. aerogenes | B (¥ 5
5 RBEIT A » T4 TAHE 2 Enterobac-
ter cloacae % 13 Erw. cavotovorum T 5 » %
Mhtew) T, 255 3RBLYADEELES

L, 5 51263.5° C T304 DB 2% LTIt
%%m%é_tﬁ%\éntoﬁl%wm%ﬁﬁ
1285 CTI MR T 2 R Th T, LnE
BAER BE b S AEILRREKRBE O AEILICHET
LTINDHEREKE %D &0 HERE ZFEC-

DPENTHAH) EEILND, THOZEFERD
D5 DOKRGHEBEOBFERITRAER NG G- 1
197345 AL 7 —» (Table 4) BT, #
Fh o KIBER L REILFOKRBEE (Z 0T
2BGLBI2 L 340 THNHOIKBEE IR T~
TXuThsd; HERO6HBH) &2kl TR
NS TH B,

L3 #

197148 ~ 9 A2 BGLB % H v 5 [EfREs 28 5
o1& # i (IDF Standard 40) 12k » T, dbkif
BREIEGTHCEEL 2 UARILEMAL 2
2B, WIKRDTSYG bt ) ORBEBELR
AN, sEERBICL - TL INErH LN,
ZOBRRNEZRET 2 12HICEEUVA, 2T —
B, FIEX v v 7, BRIEBK, TTABER,
=V g7 enER vy X, BLUTIE
B ORMERERIC VW IKRBGEELZHEL 28
B, BRA>L0FEEIFEAZINZ, IhEiErD
728, BEERFIAFTRTAE» SBRILEZED T
WU g 7 IR AR L KIBER, — I,
BrREHE KL, FcTBNAOETHE
EEBRBEELINEL 2, F0REER, AR
DERGERPOKRGBEBEITETAE, ZL b
WMEIENTHEL B Z &EHTITHEI N,

29 L2EgEEREY 4, 1972410H 2 5
AT T, 20 Z TR S LTy 22t
DEEPEER, RI£2E-> TEREBD 74NV F—
PR TEIT b, BUETER, BU
H—v oA, EiRFl, VAEI, BIUETL
DENEFNI D TRIGHEE, —lHl, BLU
BB ABE S N, 2 FIRIC T T, 90
KIBEE, BLUMBLSZ b2 b oBEAS
H— MM & KBHBELREI AL, Zho 0k
B WBERICRFRsS2 BB E Ny 1973
#5 AL IS (2 BGLB ftkn ikl pvs < o fEAE
Lizbon, TR 4474 > TR &t KIBHEM
BRSO LN %o T2,

RIRE O BREIAERTCIMRT LI HTE
Gholz, SERNETHERTETAKIC Y



— VI IBTIND e — LS 015520 ~
B ThH- 72, —MMEALFBREHICL D 2%
KB 580 5 7z,
BANDRER G & % - 72 580k 2 & flke o3 L 7
KRIBEREL2HR IO W T, 2048, ECF 2 L, #
ST BB % 1T % - 24528, 63.5°C, 304712
My ek 2 SR T8 A2 BFEEL 72,
WEOHII TR AEILE s s, HER
ADFIZ 12 LA L TRIBEE & — A
ERAELCHER, 640 b2Ho®E s, Kig
BRI SN, PTLEED 1 o5 I: i
MR B & KBRS & 5K = 4 B2 35
% (AN

Kiae#dichnz), ERICHBITE - - 58
Beff, Be—, RINBX, MEFEOHEEE, b
FUENER, %o it LEYEn AR 498
HENLRETEH OEBEMBEIZ CEE BT
rRLET,

51 B x ®

1) Bl B A& IR, 20, 374-377, 1970.
APHA: Standard Methods for the Examination
of Dairy Products, 12th Ed., APHA, 1967.
CannoN, R. Y.: J. Milk Food Technol., 33, 19-21,
1970.

4) Cannon, R. Y. and K. K. REDDY :  7bid., 33, 197-
201, 1970.

Frazier, W. C, and D. F. GNEISER:
179, 1968.

6) MEAULTS, GNERIN Ak, 10, 414-419, 1969.
7) FIMEK D Gesr A, 11, 281-295, 1959.

[\

w

<1

ibid., 31, 177-

8)
9)

10)

—
o

16)
17

~—

18
19

20

=

21

—

22

=

23)

24

~

25)

91

FEH=hEK: 54747, 16, 259-267, 1970.
Heprick, T. I and D. R. HELbMaN @ J. Milk Food
Technol., 32, 265-269, 1969.

Herpman, D. R, T. 1. HEprick and C. W. HaLL ;
ihid., 27, 245-251, 1964.

% g R E M AR (D), 19 BT B, 1960.
BHEE: ILRUFALMD OB HBEF BT 2.5 4
(MH26 4 12 A 27 H 44 4 i52%, HEFI484 3 A
31R [ 55135 =4 11K IE)

Maxcy, R. B.: J. Milk Food Technol., 33,445-
448, 1970.

A B, FOEEEHE, RORWZ, BOREES &8
Wi Rre, 18, 146-157, 1968.

BOACEE [ fig g i L - 78k 175 (IDF Standard),
H A% R 250 10, 1969,

5 A Bk e, 4 Js tH AR, 1965.
ANEES, SRS, LT, WEGEE, EAGH
ul, OEHE B, AFEUR, PEREHE WEiRHE: B
HRaik, 21, 248-252, 1968.

WEFH—: =5 254 7, 16, 308-312, 1970.
SkerMAN, V.B.D.: A Guide to the Identifica-
tion of the Genera of Bacteria, 2nd Ed., Williams
& Wilkins, 1967.

Society of American Bacteriologists :

Manual
of Microbiological Methods, McGraw-Hill, 1957.
STERSKY, A. K. and T. I. Heprick :  J. Milk Food
Technol., 35, 156-162, 1972.

HHEEAES, BB B, Bl W, k<% B, BiE
W g aarge, 20, 298-302, 1970.

A EERAS, HwiB B, N0 %, %S LM
i, KU B, KA Mk : ibid, 19, 705-722, 1969.
WiLson, G. S.: The Bacteriological Grading of
Milk, H. M. Stationary Office (London), 1935.
Yang, H. Y. and G. A. Jones: J. Milk Food
Technol., 32, 102-109, 1969.



Contamination of Bottled Milk with Coliform Bacteria

Katsuhiko Mikawa, Nobuyuki TaNiGucHI, Toshihiko SHIMAZAKI
and Tsutomu Y ASUI

(Department of Animal Science, Faculty of Agriculture,)
Hokkaido University, Sapporo, Japan)

Summary

Bottled milk from dairy plant of experiment farm, Hokkaido University, was inspected
by a BGLB method of IDF Standard 40 in August and September, 1971, and 75 per cent of
the sample was positive on the test. In order to survey the source of this contamination,
colifom determination of washed bottles, bottle conveyer line, paper caps, supplied water,
various parts of bottle filler, gasketts of sanitary pipe between bottle filler and surge tank,
and surface of various equipments were performed. The results suggested airborne contam-
ination. In order to ascertain the source of contamination, flow-backed milk from bottle
filler nozzle was collected and the coliform number (MPN/100ml), standard plate count(SPC),
and psychrotrophic bacteria were compared with that of surge tank milk and of bottled
milk. Furthermore, fall-out bacteria at some spots inside and outside of the plant and air-
borne coliforms were determined. These results confirmed that the bottled milk contamina-
tion resulted from airborne coliforms which were introduced through the bottle filler nozzle.

After the setting of air filter and some constructions to prevent the inside of the plant
from coliform contamination, surge tank milk, flow-backed milk, bottled milk, and raw milk
were examined for coliforms, SPC, and psychrotrophic bacteria. Fall-out bacteria, airborne
coliforms and SPC of filtered air from the duct were also determined. Although some ex-
tent of contamination were found in one or two month(s) after the setting of air filter, there
were no coliforms with “completed test” in the samples after May, 1973, while BGLB pos-
itive samples in limited numbers were detected.

Psychrotrophic bacterial contamination was not recognized throughout the period of ex-
periment under the conditions studied. The fall-out bacteria number on surge tank near
bottle filler examined after the setting of air filter was 0 to 8 on exposure of petri plates
for 15 minutes. Standard plate count varied considerably from one experiment to another.

Identification, EC test, and heat resistance test were undertaken on 12 strains of coli-
form bacteria isolated from tubes which exhibited positive on BGLB at the primary inspec-
tion of bottled milk. It was found that two strains were survived at 63.5°C for 30 minutes.

Coliforms and SPC were examined, for comparison, on bottled milk from five dairy
plants and paper container (Tetra Pak) milk from a dairy plant. Bottled milk from two
dairy plants contained coliforms,and particularly considerable amount of coliforms and high
SPC were found constantly in bottled milk whicn was produced in a certain dairy plant.



