HOKKAIDO UNIVERSITY

Title RRERERICBITIEASLVOREY Y — LOMEREL
Author (s) =5, BSE; MIKAWA, Katsuhiko; BE, £75EB b
Citation ILBERERFMILIAE, 11(4), 336-344
Issue Date 1979-11-12
Doc URL https://hdl. handle.net/2115/11928

Type departmental bulletin paper

File Information 11(4) p336-344. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Eﬁ%%ﬁqw:zswé/_t_ﬂ%;zy
BHE 7Y - 20 MEBRE

I

(L R B 0 R e B )
ZE O VAN
(LW K B BB B B F BT S0 30
(W70 54 4 3 1 26 B Z38)

Changes in Bacterial Count of Raw Milk and Pasteurized
Cream During Frozen Storage

(Studies on the effects of psychrotrophic
bacteria on milk quality part II%)

Katsuhiko Mikawa and Shunrokuro AriMa**
(Department of Animal Science, Faculty of Agriculture,
Hokkaido University; **Institute of Dairy Science,
Faculty of Agriculture, Hokkaido University,
Sapporo, 060 Japan)
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Fig. 1. Standard plate count (SPC: 35°C 48 h)
and psychrotrophic count (PTC: 17°C
16 h followed by 6°C 4d, open symbols;
6°C 7d, closed symbols) of frozen stored
raw milk: 0—0 +2°C, []—[] —2°C,
and ~—a —25°C.
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Fig. 2. SPC and PTC (17°C 16 h followed by
6°C 4d, open symbols; 6°C 7 d, closed
symbols) of frozen stored raw milk:

~v—< frozen at —25°C for 5h and
stored at —2°C

O0—0O stored at +2°C for 5d and
frozen at —25°C

~r—~ stored at +2°C for 10d and
frozen at —25°C

[ stored at +2°C for 15d and
frozen at —25°C.

LM% L72v i Fig. 1 wisid 5 —25°C REEFLOBEH & iz
R CEIE TR Lice 2ot PTC X 08 SPC
OWThick Ty AfEeEobhnit, —F +2°C©
10 HEER LicAE A% —25°C CHils S w1038 i,
T BOE RO IS 10 A Lr@Es b, O
ERVCCGEDIEIHY OEE LMD 28R (+2°C D
FHEL 5 Oiflds X015 HREl Db o) i b T vk
ZVONEREEhA, ThE+2°CTCLOEMEVSH
R AERAC BT AMEORBICE - Tk ¢
5 U o RMFETH Y (Fig. 1), TRk
fDBE 5 T —25°C 1B L7230k X 0 b M0 MIE < 43),
HBBCHEE B Lich D EEL D ENTED,
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Table 1 2R L1c, +2°C o4, BERIHBEIL L2
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SLEMER ST, FEM L EE - Tw52, 25HE
HEELEHNIS SR BB E o, —2CHIT
—25°C I BARRAE L1230 e, 7o —25°C © 5 B EIRE
U TS 0, —2°C CRE LB X ER OB %
AEERDLRT, ik ROADHOUSE & HENDERSON
OB L L—F LY, —2°C D45 HBER LUV —25°C
D15 A HCLIHEWETE A EHbh w32, 24 0HE
H2bT5E, chbist v kEhBERYFE 20T
BV 515 h 5, LaL, Fig. 1 o SPC oBs
LR, F—20ilEbox b L, RRRETELE
FExzbhb, CORRRTHTHS, +2°CC5 HiE %
o3 10 HRAEDH, —25°C CHEE L2 U — 203
HFHREE TEIEMIAE S g » o ds, +2°CC
15 AR HIC —25°C CHifs Lot B o 50
H B CHEBSEMEI O D B2 bR b LSV ERRY T
L7

FABIAN & TROUT® 3BE 7 Y — 25 E RS
588, FECFTA XOENCIG U TEHOER %L
D, REPCEOEIDHEL LB ERRE LT3,
REBROWEA(L 7 V) — A TS OERA R AE TR
ATl <, SR OBERO L B+
L EOMEMIRD SN oiz, LvL, +2°C T
BELRAT L7c b OB XU +2°C TOEFIM 0B HEL
7Y — 4T, AL BERIOREAE T k- CHE
Ho% b ERIES R,

SMITH® (3FHE 7V — 2% +1.7°CTHREFT2 L 6
FMRRFETREE G S F— a2 H LT 52, AERcE
5 +2°C OBEwy, LRRENECEDLH 0, B
FRER AHABBRETH - FRUADKEATORE
WWRITLRE T, i 28N T +2°C e RiERE
LB A TL, REBOFHET CRIE S50 AR AIE
FHLRHR TR BETED Z LR SR,

RE 7V — 2O R OBEESME Lo £ h (Fig.
I RL0 2) EHBLTHS EIEFHCTHENER - T
bo T2°COBEIIH BRI L SECEHREY T &
WOSBE SRR Z N B, FOMOBETIEATE Y
Bk, 7Y — AT —2°C ekl E o HE,
—25°C B HER DM IDBRBA ERHD LRI, 4
HE7 ) - WHERBOECE LHDTHS 5,
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Table 1. Standard plate count of frozen stored laboratory
pasteurized cream (X10-3)
’ Storage temperature
Days of o N
storage L jon ¢ —25°C —25°00—pc 42200 g5 42229 g 42235 _osec
0 6.7 — — — — — —
4.2)*

5 5.2 35 45 3.6 — — —
10 5.0 46 39 27 24 — —
15 49 43 13 4.7 8.1 8.2 —

(160) (4.9) (5.4) 8.7) 5.7) (10)
20 45 5.0 6.1 7.2 5.5 — 41
25 29 2.7 44 5.2 6.2 5.0 3.4
30 3,300 3.8 4.0 2.8 27 5.2 39

(18000)  (1.9) 0.9) 18) (2.5) 6.6) (50)
35 — 21 3.9 14 47 3.0 35
40 1,200 3.1 5.5 1.7 —_ 3.7 3.9
45 — 49 6.3 26 5.6 4.8 2.6

(20000)  (4.4) (4.6) (4.6) (5.8) (7.9) (29)
50 4,000 3.8 — 15 27 1.1 28

* Values in parentheses represent the SPC of

BAIRERFERIBHCILAFTORLTHH EELD
ha, EREFA—BCEBORE LS THA LR TS
TERBLAMBRTHEY, BEY - aPCEZR S
TEHINEW A F T 2 hRENGEERTHS 5 EHE
Tha, ZokRAELTRELRIC L S -2°C it kit
AREFRDOLRIrodDEZ LB B, —25°C
TOEBOBDI 7 ¥ — 2 THRAERD R WIERI,
Fig. 1 @ SPC 23 PTC X b 4 —25°C ToOWARND
fenwz Enb, BE 7Y — 2B 5 ERFEREOME
WRKENEHEETLLLEC I > CHERACTE LS,

3. EEBEHAMNEEOLE

Fig. 1 3 X¢¢ Fig. 2 ek} 5 EIBEHL 6°C7 HIE
¥ (APHA ) & 17°C 16 B [W——6°C 4 H [ 55 %
(LEESMENT & DUFEU ¥) O X3 7= v balls
TNTED, “hooREIERFRALELWERE
TIENTED, COHAYEIDLDK, LikoFE
THELTF— 22D TEMEET L, BEAI, ERER
B9z Pseudomonas fluorescens DFIPEEEZRY L 12
0, BITZhLREREN Licdbo 1208 BB
70 EBHT OV, BEL 2 N X A IRIR R O L B 1T
7t » 7z (Fig. 3),

FBIRENL = +0.998 TLORHEM D 9% EHERA
(% 0.9961~0.9989 ¢ % % (Table 2), B}z Y=1.0190
(£0.0080) X—0.1719 {8 1, Y3 6°C iz X M ON

homogenized samples.

Bchh, Xixll"—6CHl k) 2BERONNTH S,
TR X AEBEONBEOZITERI M E LT v
W9, L DEDHEBWOREY ) v T AN v 7
B8 G - ThB &, P<L005 DERBTCEIFRT
BHote, BREHNLRS &, B 6x108/ml AT T

10

v = 1,019(£0.008 sp) x - 0.1719

: LOG OF COUNT BY APHA'S METHOD
w0

Y

I 1

8 9 10

X t LOG OF COUNT BY LEESMENT & DUFEU'S METHOD

Fig. 3. Relationship between APHA’s method
(6°C 7d) and Leesment & Dufeu’s meth-
od (17°C 16 h followed by 6°C 4d) for
psychrotrophic count of cold stored
various milk.
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Table 2. Correlation between three kinds of bacterial counts

X Y Number Correlation 99% Confidence

! . . . Regression
of pairs coefficient interval in the .
Log count at Log count at (n) ) universe of 7 equation
17/6°Ca) 6°CP) 70 0.9979 0.9961—0.9989 Y=1.019 X—0.1719
(P<0.001)
17/6°C 35°C 175 0.9422 0.9155 —0.9606 Y=0.8401 X+1.0119.
(P<0.001)
6°C 35°C 60 0.9745 0.9502-0.9870 Y=0.8618 X +0.9089
(P <0.001)
a) Leesment & Dufeu’s method?? b) APHA’s method?2)

{3 LEESMENT & DUFEU iT L 2 5% APHA 3
DRI Y BEL, TOEIFERV DR BEREL
5> Twb, L LHBIEE r=+0998 IR E WD
DTHY, BIFARPS APHA EOEE %2R b EWE
ETHETEDDT, o LEESMENT & DUFEU B
MEEEERAET 2L LU, ToERks &
BEHw3Ihi,

{EREHAECRE L CFOEERM*EHE L X > &
TERLIE 42T b T\ %, SOBECK-SKAL &
NEUER® 13254 Vo 52 L BAME: 2 B 5 Little
plate T X » TERER % WE T 5354 LEESMENT
& DUFEU E#/PEUE L7cd D &z B 17°C 4 B
—7°C 2B EES RV & LT w5, ¥ JUFFSS)
(3. 15°C T 24 BERABE#% 5~7°C © 3 BB LHK T %
FENRTCIO HMEOHE L 5% v A THEBEDR
WZ & &FEH -, LEESMENT & DUFEU & APHA
BEHETR L Db WAESS 2377 - T b, it th
X, BEACOVCTRHEABL—KTBTh D, 4
HLCIEPRE LS, FEROHEIIER, REH,
THRREF Ps. fluorescens HHEx -5 3RFHDR,
BREER OB WHLTHEEIR S —H L Tw
5o WOREREAEZROMBEDOETE L LTHEKHEO
EZCHETD L0 BRI S,

—7J5, 35°C 48 RS Tl LAz SPC & ko 2
FEETHE Lic PTC L&IE~B 0w, T TIBF R
BOMIC XL BT L, B4R 76, TRREAL
53, EEREPEI. 23, IOz hiz Ps. fluorescens %
Wiz 72b D 23 ogE 15 AR e o T 17°/6°C BBt &
% PTC (Ri¥: X) & SPC (&#¢: Y) LB %, %
oA PL AT, RERSEMEAL6, Zhic s fluorescens %
Mz id o7 oaE 60 AR DOWTECkir X5 PTC
(%1% : X) & SPC (¥ Y) & 0#IBI% K7z, Table
2 FELEESe, ThEh+0942 5 L U'+0.975 i

BIRiE o n, ThbIZVWThid 017 KETHEET
2{5 FY N

E 9]

EHE XORHR6SZ ORE 7 ) — 2 % —25°C,
—2°C, +2°C, ¥ciizhboREMEYRF CBEH ¢
T 50 ARIEERE L, REIGH AL Clr s SEIR B g (SPC
LIEREH (PTC) %, 7Y — 4Tk SPC &#l5E L,
e PTC wo>wT APHA ¥ & LEESMENT &
DUFEU B e R BB Lz, ZDRBRIKDOB Y TH5D,

1) —ERECAEAERFE LS A —5°C T —
T ABEBAME I LB LSRR L, ~2°C
TR &I —7 AL D, 20 HR %8 28
b AN LT, 20~40 HRw 313 5 —2°C o F it
BRI, iEE (SPC) T2 80.5 s, KRB TIk
7T Th oo Fh+2°C T3 30 BT 109/mé %
Mz AEEOTE L, RO 5~10 HRE TR 5 i,
% O O FE AR IR E ¢ 20.2 BRR, (KIEHE T
184 BRI TH - 12,

2) AAORFRELX RSP CELLEE —25°C¢5
FEfalCE U Clifs o —2°C CIEFT 5 EHBI—c A
ETL, ToOF 40 AR A FHmEy Baichs -7,
+2°C ¢ 5~15 AR{RFErOHI —25°C CHiE R ETS
&, +2°C ol B LC v — 7 OB BH 4 s
D, €— 7 HOBARIL+2°C T AMBEFELELD
PERTR LI,

LAk 1) & 2) oEEEEE. SPC & PTC ot
Hbh, WERAkEE~EhzEbhictot, L
fedd o THE# © I /K13 Psychrophiles ¢i37c< Psy-
chrotrophs TH 5 EHE IRz, ChbDEEND,
b LA oYBRIZE LR B8 Lic i hul, £ALOMBEE
I E % 30~40 HEHE 213, —25°C Ok X e
@ —2°C THRETHHENRENCATER TS LE
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zbhi,
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DOFIZIE 7= +0.998 (P<0,001) oM ZEH LR, Y=
1.0190 X—0.1719 DEMRRME S iz,
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RVl RS BN O LR LE T, AR
BREE LT Wk B, 7 ) — A%t LT
TR EHAEILRTTRZE ORI EHB L E T,

5 A X B
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Some observations on the enu-

Summary

Standard pate count (SPC) and psychrotrophic
count (PTC) on raw milk sample and SPC on
pasteurized cream sample containing 56% fat were
periodically determined during storage at various
temperatures up to 50 days: —25°C, —2°C, +2°C,
—2°C after 5 h-storage at —25°C; and —25°C after
5 day-, 10 day-, or 15 day-storage at +2°C.

The following results were obtained.

1) Constant temperature storage of raw milk:
The bacterial count of the sample stored at —25°C
increased slightly in the early period of storage
and then decreased gradually.
the bacterial count of milk stored at —2°C de-

On the contrary,

creased slightly in the initial 10 days and then
Mean
generation times at this rapid increasing stage
were 80.5h and 77.1 h for SPC and PTC, respectively.
The bacterial number of the sample stored at +2°C

increased rapidly after 20 days of storage.

went up to over 109ml within 30 days. A maxi-
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mum growth was observed between 5 and 10 days
storage and their mean generation times were
202 h and 184 h for SPC and PTC, respectively.

2) Effect of temperature shift during storage
on raw milk: The bacterial count of the sample
stored at —25°C for 5h and then at —2°C decreased
during the initial 10 days and kept the same level
of population up to 40 days. The maximum bac-
terial count of the samples stored at +2°C for 5
to 15 days and subsequently to —25°C were pro-
portional to the length of storage at +2°C. After
the peak of growth, the sample of 10-day holding
at +2°C reduced the count most rapidly.

In the results of above 1) and 2), there were
little differences between the bacterial counts of
SPC and of PTC. This finding suggests that a
major part of the bacterial flora is not psychrophiles
but psychrotrophs. The above results also indicate

that the shifting ot storage temperature to —2°C
after freezing at —25°C might be economical in
order to keep good bacterial quality of raw milk
for 30 days, although some physical problems in
freezing remained.

3) Little increase in SPC were observed during
50 days storage of non-homogenized cream at all
tested conditions except at +2°C. Homogenized
cream stored at +2°C showed a remarkable in-
crease in SPC after 30 days or longer.

4) Comparison of PTC enumeration methods
between Leesment & Dufeu’s (log of the count: X)
and APHA’s (log ot the count: Y) gave a regression
equation written as

Y =1.0190 X—0.1719

and there was a correlation coefficient of +0.998
(P<0.001).



