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HHAOMER LI EAFCH DD, HEIIRHE
HAPTHEMDC L - TEORBIRBEVOZLNE Z X
Mbh T3, chiZdHradihTnsb5BONE
PBREANBC X - THRIGE o T5—F, £z
HFEETINEC X » TERShAYERSHD, T Lk
WEINEORFTCEEYSIEThEDEELZLR T,
B8, X5 R AT AR A TRIE U o o Bt
Bio X -C, BEBEOSILCRETTLHEI \FELTT
B ELHBENCI ST WA, 25 LIFBOER
ELCERILTRERODE 1H 3RVt HL T,
FLBIETHHLHREIRTBTY, ZoRKIRE
& LUREH AT B U o B AR LT BT R o BER
HHEEZENT VB, 35 CREAOHEL, &
BEBCEET L HEE D TR AT RERE (Shelf
life) FHITHDIE LV LD Z Lt/ b0,

BRI TERIAFLC BT 5 AR L OB S CHER
HEHEOME Tt ofc, AP CIEA LR RIRIEY
AT EFREhLHH, EREFEAL, SIOZoRE
BT Pseudomnonas fluorescens %R Ui d D 0Et 3fE

FOEHI>CT, §iERE LEROERETIR -,
KRS RUERAER

M EREH BRSEERET CAE L D
(H), #RA OIS L VIBA LBELEASO VDY S
THE) (Y RIOM) o 3fEET, WwThdeviEo
UHT Bl WBEATH S,

SREARRE B X O Pseudomonas BERERB 1R
B ERZBSOREA LAab0r Pso L, 1T,
T, HIV), fEH R THZARAH (L e b U Ps
D 8V), BIURAHHNBEAKSLEEORAA LAb T
ZPso NVI) ¢h5,

AARED 1L 2 PE=A7 7 A= E D, EHEKHE
T 75°C 16 AP BB R i 7a 0y, BHIOB 24 Ui, —
F543.50 mé FORBEARKE (B 30 mm) ok LTHR
BBt & Lic, ko ®mEN LRBE0H KT
Pseudomonas fluorescens AHU 1143 ({Jr i
HFHEE X 05 olEERY LO00EHFRLC, &
RE1ZWMO%, LER U LHE L (Ps © I~NVI),

* TARCR JETEBHORECH T AR 8 VR
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=il A W, WE, ¥ X0 Ps. fluorescens FRAC 51 5 ARE(L L EHMAERER LBR 361

2% 10 R5EHefig L7 BFRAa R, HR iy v3E0x
¥, WFhy 621°C TRAFEL, 0 5 X5 Hig, T
8, 11 L[t 3 H gk 29 BE (RBEREIL T
31 AR £ T, TALR1IAT O U CHERBE R
ORI Uic, ok, BEPCRENRBYE
LicH &t h itk oRB 2T - o,

SPTHRIRER (PTC), BREE, pH, % v <0 B4 RE
(Agoo), HERMIGEREZER (VBN), HE#ERLM (FFA),
EHEOERRS (COB), V vERERHE N L BHR R
(COB-P), X007 Aa—A52r (AT) #FhFho
BEHCDWTER LD, 2hbivThbohitic
H LIRSS Z AT,

¥ 7

. %

6°C iR HF Li=HiFlic o C, £ ) —~XDREELR
R R0 3 B MIMEM &, FAFPdR U CRRE(LH 8
BENDRFOBLICKT S M E@E % ThFh Table
1A £ 1BwkLi, PTC OFHE (BB LN
) WLIH) 100/mé el i T b o by, M I oRE o
ZNTEAEAS D B E 5% 104/mé iz % 59 x 103/mé
R LI, BBREALREZ 0 PHEx 18X 107mé L i -
foo MBI OFHIEIER 0127% Tho e b D, FBR
FL &I 25D 0247 1ntr 5 Tce = ORESIZITE
Wil Rt b Rk, BEi2009% LEART O
WTFROREE L 0 BEL, KA EEV-H 0TI 0548%

(MII) W3 fE%ZR LI, Ao dEBRELE Sic i)
LHEIEMEOS B E o, B (YD 130112
TR R Hic 3 5RO 0134 X v KL, A
OREME L BIEE LETH - Too F1fi0 2 BT
WTHFH TS L b LEESRS bR, —7,
BEo M1 RECirBEwoMo 4650 ko 0584 DR
EEdiaote, VBN (EBRZLRE S TFH 095 mg% &
RIFE = B OFHAE0S54 mg %D 2 5T\ ME & T o 7275,
M I bt 0.60 mg% &\ 5 HECRFEM O RY OE
L0 b {E» o, FFA OB& IR OFHE 1.75 (mé
7 A /100 g BERE) Wi, BBRE L BE LT oRE
fEDE LD EHIEF A & <, £DFHIE 2.55 wxf LE
212 & 83% b OEBRE AR Uiz, &Ki&o HIIT
Hpto FFA BERBORFOMEDRK 1/2 TH - Feo

LIE®D X 5B, Ao, FFA @ 3Z R\ Tt
BUBRZ LI S 1T D Ml EO S AEE K & {, R
SEOFEME LB OFEME L O EBEOHET 50
¥ PTC (P<0.001) » VBN (P<005) OZTH- 1,
7538, BBRE{L DL U PRIz 10 B Ch - 72
(Table 1 B),

HIEEA LR O HBIRE % RDAFEFRA Table 2 T
bbb, ZVAIEGHMOBRENRD Ag &, MU %
vz Bkt s VBN BoBRERE A& SR <,
r=40.718(P<0.001, n=51), = Kk ¥ VBN & FFA,
R & FFA, B & PTC toficthFh +05 Lk
(P<0.001, n=51~54) O r %R LI,

Table 1. Bacterial and biochemical changes of initial (A) and at the
time of off-flavor (B) in cold stored market milk
A : Initial

Series PTCx10-4 Acidity Asgo VBN (mgrglll_{\ali/
(%) (mg %) 100 g fat)

HI <0.003 0.131 0.144 0.61 1.32

HII 0.0067 0.131 0.192 0.60 2.26

H II1 <0.003 0.133 0.135 0.42 1.20

YI <0.003 0.133 0.134 0.60 1.86

YII <0.003 0.132 0.110 0.54 1.98

Y III <0.003 0.140 0.124 0.54 1.55

MI <0.03 0.119 0.133 0.36 1.16

MII 5.9 0.115 0.166 0.55 2.29

M III 0.0031 0.112 . 0137 Q.68 210

Average 0.009882) 0.127 0.142 0.54 1.75

+SD +0.010 +0.024 +0.10 +0.45

a) Geometric mean was calculated regarding<30 as 30; Logarithmic expression was 1.995+1093. ..¢
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B: At the time of off-flavor

Series e PTCx10-4 Acidity Asso VBN (mﬂb ilﬁali/

change (%) (mg %) 100 g fat)
HI 17 49,000 0.223 0.129 0.82 1.54
HII 8 45,000 0.234 0.188 1.49 3.07
H I1I 11 10,000 0.151 0.248 0.74 0.58
YI 11 1,100 0.090 0.112 1.33 0.55
Y11 3,500 0.139 0.162 0.85 1.58
Y 111 2,600 0.149 0.216 0.83 3.49
MI 11 38,000 0.183 0.584 — 1.21
MII 220,000 0.548 0.238 — 3.60
MIII 8 130,000 0.502 0.242 0.60 7.22
Average 10.0 18384,2b)%** 0.247 0.235 0.95*% 2.55
+SD +3.0 +0.164 +0.140 +0.33 +2.12

b) Geometric mean; Longarithmic expression was 8.264 +0.800.
* Significant at P<0.05 in t-test on the difference of average values between A and B.

*kk P0.001.
Table 2. Correlation coefficients between the quality
tests on market milk
Acidity Agoo VBN FFA

Asso 0107  (54)
VBN 0144  (51) 0.718%* (51)
FFA 0.535%%* (54) 0.399%%  (54) 0.617%%* (51)
PTCw 0.514%** (54) 0.277%  (54) 0.347¢  (51) 0.345* (54)

Significant at P<0.05, ** P<0.01, *** P<0.001.
a) Bacterial conut of <30 was regarded as 30.

()

n of pairs of values.

2. EREREI

FEEFE T 75°C 15 5 oBE 1T/ » CEC TEFEL
TR 14 AR CHRBREL R Lz (Table 3 B),
FEMA® PTC i3 LHIV o 40/mé % ¥, +-<T 30
LIF/mé CHh - 72ht (Table 3 A), BIRE{LORF BT
SEH4 13% 105/mé & 75 - 7= (Table 3 B), 238w OERE,
I\ TCHE PTC %\ L1 & LSV okl ciz,
BERDOBESRBILE S ST 2EHRL £ <, & T
33x105/mé, #%ETi 92x105/mé » PTC %R Lz,
55 2B 5 B0, PTC 23303 3x104 LI F/mé
LIS T, BRI b4 U308 (L 1) 7848 L7eas,
0BG, BENOEETIRER (SPC) ¥ B3 &, 29x
106/mé & ARPRFOBBETT DO TH 7% (Table
3A), BEL PH RBERELORHI ST K ERE

Lot

sHRT, B LIL R OBE R L FEFEOFIHER

TRIER—OBE Th -7, Eic Ae, VBN, FFA %
EHiEEEb E D LR, BERECEE A OHEN 2]
I EVCRELRSF SR, Hic LN VI Tk Ao &
FFA ovTh b MEfFE e H X b LEVERR LT
¥ R BBRZE{LE S 0 FFA CREORIEER Reiz LI
D 218 (mé 7 A7 U /100 g Jg5) &5 fH b BREEE D
244 X 0{EL, ZORBA I CBch ARELE
CIMEDE LTI &% 5 bbb ie, FERTE B
LRSS O SER I B EEORD LR DO PTC ©
A THb (P<0.001), HATER LY Rk VBN %
FREPEACE UL OENFREY RS e o
(Table 3 B),

BlED X 5 w BRI R s O RSRE
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Table 3. Bacterial and biochemical changes of initial (A) and at the time

of off-flavor (B) in cold stored laboratory-pasteurized milk

A: Initial

363

Bacteria in

Series raw milk  proygge Acidity g Ao VBN TR Aleohol oop coB
X104 (mé alkali/ '®%
SPC__PTC (%) (mg%) 100g fat)
LI 480 110 <0.003 0.122 — 0.120 0.49 1.24 — — —
LII 2,900 41 <0.003 0.140 — 0.152 0.55 2.44 — — —
L 111 560 32 <0003 0122  — 0125 033 0% — — —
LHIV 62 1 0.004 0.102 6.87 0.133 0.50 1.43 (=pP (=) (=)
LSV 150 200 <0.003 0.135 6.79 0.129 0.62 1.59 (=) (=) (=)
LNVI 7 8 <0003 0135 670 0149 075 176 (-) (=) (=)
Average 0.003152)  0.126 6.79 0.135 0.54 1.57
+SD +0014 009 +0.013 014 051

a) Geometric mean was calculated regarding <30 as 30; Logarithmic expression was 1.498+0.051.

b) Negative reaction.

B: At the time of off-flavor

Days of

Series flavor PTCX10—¢ Acidity pH Ageo VBN (mﬂFzﬁi?ali/ Alcohol COB COB
change (%) (mg%) 100g far) '8t -P

LI 17 3,300 0.148 — 0.137 0.42 1.58 — — —
LII 14 <3 0.139 — 0.173 0.62 2.18 — — —
LIII 14 290 0.129 —_ 0.147 0.55 1.15 — — —
LH IV 1 82 0.106 6.89 0.156 0.75 2.08 (=W (=) (=)
LSV 14 920 0.143 678 0.142 0.78 1.60 =) = (=)
LN VI 14 220 0.139 6.73 0.123 0.81 1.50 =y (=) (=)
Average 14.0 129.7¢)*xk (134 6.80 0.146 0.66 1.68

+SD +1.9 +0.015 +0.08 +0.017 +0.15 +0.39

¢) Geometric mean was calculated regarding <30 as 30; Logarithmic expression was 6,113 +1.,182.

d) Negative reaction.

***  Significant at P<0.001 in t-sest on the difference of average values between A and B.

Table 4. Correlation coefficients between the quality tests on
laboratory pasteurized milk
Acidity Ageo VBN FFA PTC
Agep 0270  (43)
VBN 0.405%%  (43) 0.221 (43)
FFA 0.354%  (43) 0.063 (43) 0.061 (43)
PTC® 0.466** (40) 0.277 (40) 0.196 (40) —0.164 (40)
pH —0,986%+* (18) —0.242 (18) —0.104 (18) —0.582%* (18) 0.112 (15)

(), a), ¥, *=* *x¥*: See foot note of Table 2.
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Table 5. Bacterial and biochemical changes of initial (A) and at the time
of off-flavor (B) in cold stored Ps. fluorescens inoculated milk

A: Initial
. . Acidity VBN FEA " Alcohol COB
Series PTCx10— pH Ageo (m# alkali/ COB
(%) (mg%) 100g far)  feSt P

Ps1 <0.03 0.122 — 0.113 0.43 0.77 — — -

PsII 0.06 0.138 — 0.163 0.60 2.33 — — -

Ps III 0.1 0.109 — — 0.36 0.85 — — —

PsH IV 0.15 0.097 6.88 0.143 0.44 0.80 (= (=) (=)

PsSV 0.16 0.131 6.81 0.136 0.62 1.80 (=) () (=)

PsN VI 0.2 0.135 6.71 0.118 0.62 1.33 (=) (=) (=)
Average  0.09759%) 0122 6.80 0.135 051 1.31

£SD +0016  +009  -0.020 +012  +064

a) Geometric mean was calculated regarding <30 as 30; Logarithmic expression was 2.989+0.312.
b) Negative reaction.

B: At the time of off-flavor

Days of 1 FFA
Series  flavor PTCx10-+ Acidity gy Ao VBN (4 alkaly/ A1t°°};°1 COB COB-P
change (%) (mg%) 100g fat) “*¢
Ps1 14 44,000 0.122 — 0.248 1.68 5.60 — — —
PsII 11 7,300 0.149 — 0.151 0.42 1.20 — -— —
Ps 111 11 24,000 0.152 — 0.308 0.98 2.28 — —_ —
PsH IV 8 10,000 0.122 6.88 0.195 0.84 1.99 (=) (=) (#)
PsSV 8 13,000 0.153 6.80 0.199 1.00 237 (=) (=) ()
PsN VI 5 2,200 0.141 6.60 0.109 062 324 (=) (=) (=)
Average 95 11,408.4¢) *** (.140* 6.76 0.202 0.92 2.78
+SD +3.2 +0.014 +0.14 +0.070 +0.43 +1.53
¢} Geometric mean; Logarithmic expression was 8.057 =0.448.
d) Negative reaction.
*  Significant at P<0.05 in t-test on the difference of average values between A and B.
Rk P0.001.
Table 6. Correlation coefficients between the quality tests on
Ps. fluorescens inoculated milk
Acidity Asggo VBN FFA PTC
Aggo 0.590**+* (38)
VBN 0.419%* (39) 0.794%% (38)
FFA 0.399%  (39) 0.767%5* (38) 0.961%* (30)
PTC® 0483+ (39) 0.482%%  (38) 0.485%%  (39) 0.438%* (39)
pH —0.660%* (15)  —0369 (15  —0381 (155  —0602% (15  —0.378 (15)

(), a), * **k **x: See foot note of Table 2.
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OWRFEEOENIEF AL, ZREEDIELDXD
M SFT FFA Db ¥ DR & < v T &
THofe

B RECE: £ EHEBC OV TR o0, Table 4
Thb, BEL pH D r 2 —0.986 (P<0.001, n=18)
EEVCORBRLES DT LS, Lo hbiftehE
D MEERRT b7 {, FFA & pH (r=—0582,
n=18), BEEE & PTC (r= +0.466, n=40), e > VBN
] (r=+0.405, n=43) 23w F"h b 1% KETH X, fiuc
P & FFA [T 5% K¥EOFBHENRESbhiced
Eigwv, k& LT, il e~ JEEAHE R o E A
M hENEWLZ LS,

3. Ps. fluorescens HEREH (Ps 9)

HRERE ¥ 17 7c » AR i Pseudomonas fluo-
rescens AHU 1143 2848 L T 6°C THELERABO&
BIERAE T X5 MEEY, FEN & RRE LS
DWCENZF Table 5A 5B rE L, EREBE
FickiF B PTC (Table 3 A) 23544 &4 ~T <30/mé
THHDT, Table 5A whBbh5 PTC i1+ % %,
WM L7 Ps. fluorescens DERPHFEIH LT AL E
BT ENRTE, ZOMEITFHK80/mE TH -7, LR
ZACIFH 95 AT U, TORETIRFEY 11x107/mé
OEH &Y, BENOEKLE 0% P<0001 THE
Th-71e, PH 3FhA EE LT, BELFHETHT
7 0018% DA LR Lick T & e o iedy, TOERE
& (P<0.05) Th 7. Asw, VBN, FFA DFHFHOF
BER, Wihd pH SBEOBE &Mk ERERE
HOFHME (Table 3 A) IISIFHE LWL DTH T,
BIRE bR A T e EREREA X 0 bR EIEHE
%R L7 (Table 5B, 3B), Lal, ZoBScEts
HEEOR L aEb &b K &L, THHK
BN Ageo, VBN, FFA 23 %N Fh 35%, 47%, 55%
LOBEICE LI, AR EETIREH (Table 3 A)
D&h o1 Ps I RFCix, R 3MEMOV-Th 2
TN H A~ CRBRZE LR S CIETF Lic, Ps NVI &#¥lo
Ageo BRI HANTUECERE R LI,

HEMER OMHBRR I EREREIAC T2 L0 b e
R rofE A <, VBN & FFA [Ci% »=+0.961
(P<{0.001, n=39) &7r »7: (Table 6), Zhic#i< Ago
& VBN, Agy & FFA, BBIEE Ao FITITH F R
r=+0.794 (P<0.001, n=38), +0.767 (P<0.001, =38},
+0.590 (P<C0.001, n=38) &7z b, fOBIEERICHH
BEHEoEDbh L ORER o, AETRVWE DT
A, VBN, PTC o ZxhZih e pH offfoiT, “h

Lixwihd n=15 LR P oo, —037 LR
O rEC SIS THEEER R I o1,

4. #HERFEOHLY

R0 & e BRI G 5 4 HIEE O HEE R
REE RS0 Table 7 TH %, #Aif. (Table 7 A),
ERREREIL (A7), PsA (A 7C) oxhFhiLE
THRSRELOF L O—FRIREOEER R LIcOkn
Thi PTC ¢, TORERAMETThLTh 2% 107, 1x
105, 6 X107/mé T@h - 2o HHIC Ps F OB BT 5
HEERFUE &4 —F L7, BB AMEIL 3 Eatdt
12 0140% %Rk L, BEREL & hi 80% Ll ko—
FrRei, chiextL pH oB& 38R0 e
bhoC, BETELIRAEDOREITTETH - T,
Agoo IZAEFLIC T DRAME L 0 3278 DEWERIRL,

Table 7. Estimated critical values corresponding
to off-flavor of cold stored market milk
(A), laboratory pasteurized milk (B} and
Ps. fluorescens inoculated milk (C)

A: Market milk

.. % Coinci-
n C\flilcal dence with
alue oft-flavor
PTC {(/mé) 54 2x107 88.89
Acidity (%) 54 0.140 85.19
Agso 54 0.140 77.78
VBN (mg%) 51 0.75 72.55
(mé alkali/ -
FFA 100 g fat) 54 2.50~3.00 70.37
B: Laboratory pasteurized milk
. % Coinci-
” Crlilcal dence with
vaiue off-flavor
PTC (/mf) 40 1106 92.50
Acidity (%) 43 0.140 79.07
pH 18 (6.00~6.607*  77.78
Ao 43 (0.150)* 60.47
VBN (mg%) 43 (0.60)** 67.44
(m# alkali/ .
FFA 100 g fat) 43 (2.60~3.00y* 60.47
Alcohol test 18 (A4 77.78
COB 18 (4)* 77.78
COB-P 18 () 77.78

( y**: Not significant ot P<0.01.
( ¥: Not significant at P<0.05.
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C: Ps. fluorescens inoculated milk

Critical value

% Coincidence Critical value in

n with off-flavor raw milk?6)

PTC (/mé) 39 6% 107 92.31 6X 107
Acidity (%) 39 0.140 82,05 0.150~0.170
pH 15 (6.80) 73.33 6.60 ~6.65
Agso 38 0.150 84.21 0.250
VBN (mg%) 39 0.70~0.80 92.31 0.60 ~0.75
FFA
(mé alkali/100 g fat) 39 2.40~2.80 84.62 3.30 ~3.70
Alcohol test 15 () 73.33 +
COB 15 (L 73.33 +
COB-P 15 + 93,33 +

( y*: Not significant at P<0.01. ( ¥: Not significant at P<0.05.

EERERHIA CEERAMERET D 0N TERD
w7, VBN DO, BERITRELKRERELLSG X,
B MR ARME T, Ps Hldtic Lo Fhucli <, #1ic Ps
A TIEV—EXR (92%) B S5 hi, FFA 4 VBN
LREOER RS bk, HERFETEL T B
TENMETH - 12

BT IEREETH D AT, COB, COB-P iz,
Ps flicksiF 5 COB-P #BWCEWETE IRED B
TBRELTERM o, L, ZOPsI RT3
COB-P o [} R A#E <2 8 L BBRE L & o—F 4
L OB LA UI3% L OBE\ETH - %o (Table 7C),

z -

HHRZD TS v OEBRE LLREL b5
IEREREA, BIUChicREEE YL T
BE L4 oW, B e 7 v — =R OMIAE
& OBEE BRI S -, BEROEL LEE 0BGk
5TV EWIERL H AN~ FRA EOBRE IR
EIDO7 U— A= LEROBGRIECC E B2 T

~, FACEREARE XS0 D ERE R
11, BOBHESUE, »5VRBREBOAZALCLE-T
ERINBTHRE L9800, =% L OIS REA
DRSNS EDBEOER CELERET T a0V
HUT&3 &, O 105 255 109/mé ¥ T2 - T
jg D’ g, < VI 106~7/mg & f&ofh‘59’14’24‘26’31~37)°

AEENC BT 5RO BIRE L, RAFFRAEES 10
BREITHEL, *0oRE0 PTC OFHL 18x107/mé &
P DEVEIECH -7 (Table 1B), LA L, THAD
PTC O 7 — 2424800 BRRA L D4 UsiE RF Ex

5%

kB & (Table 7A), FOEEIT 2x107/mé L p,
HHO BT L 6x107mé, KEBRP PsHORFL <
6 x107/ml iiiEM U E I o e SO T & MKBRER
I &V OBBAIR RN, TR LERERS R
hBE L TwB Eah&hd v vERA, 49,
A\ Pseudomonas % 1o R 35U TRERZ 2R
H T D701 2~6 X107/ ml DFPLUETHD - &
EER LTS, ZOBE, BERELORELHERR
fECRST Uk & D—FR11.89~95% (£ %4
) Th o7 (Table 7A, 7C 3 X URIiHRS),

WD 2~6x107 DFR & LT 4107/ mb et 5 H
& PTC shniig (RixgHg) Tl L »Tab &, M
T5~17H, PsH T 5~8 A &inh, RIES A% L
HLLTw5, HLAERTIIS HE M RERBEBOR
MOBRERE S Lo TWBDT, EEIIChIvIE
POCHAREME A S B, LANGEVELD3® 13 5°C CR# Lic
THPL 35\ C B B0t 105/ mé 1270 B il 8~23 Hph b
EHELTERY, Thich~<s LAZROBES, 6°C &
WOREID X5, HORBRDLRV LV LY,

FIAERWIC BT 2 HEERAEL 1x105/mé & {12
FHI DL IMECEMEL R LA, oz, B
BRIz A ey 8% 104/ ml LUF o TR A LOZb bR
5% (Table 3B @ LII) ik s, FOFKHD SPC
wH5 L, 29x105/mé L i FRREOR TR R L
Ttz (Table 3A), HALY 1w X5 EHADOTITE
Bobio o dHLTHEOIT B L OIFETS &
WA, FRIBRENOBRBROEENDHIDLELD
hT\ %68, PATEL and BLANKENAGEL? (34:91ic
1%107mé L LOBEEREEhTVBE, ChEFREL
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2B, TOBROERNILL L, Tt OROEHELD
el &b, ZBEMEACHL TR A Ul LS LT
W3, LIIFEBOSE, BRI OEREHIL 41 x10Y
mé L HF D E VDT, KR OMSWEE R~
CrBEWS X bh, PREOLETHEE T R
BT L BROBL LB 2 s NEn Mo, AR
Fto PTC oghnihiz (RizEeg) sReaiycft o Ak
CHATEN D, BRAEE & ORI B 2 HEIERS 2,
A OB TA Ul ElsB5EE (Table 3A) ik L2 RE
HEPE OfER EBBL D5,

Ps. fluorescens B LI-BHEILCB TR THCK
L, Aeso, VBN, FFA o BUERE LIS & € O BlEE 5 T
HonicbREboticot, LI & Pseudomonas
% 2 Ps I Cii ko SPIEBES R Y = it~ 11
B#OBBRERE S T VIR BEL o T b (Table
5A, B)y ChryBEAECA S -8 & Ps. fluores-
cens EOMEERA IBLDNENITHTH S,

MIE B TR TR E TR A EEOKBEIEA
FEHOIE L 13k &5 WATROUS 515 Difids
R, Fhthic Lo TR TFHIT 2 &L TE IR
EVSHE R, MIHO ORER L3R - TV B,
HEERAEBET b, BeRrv Loy iiz
DiFfc& LTh (Table 5A), His LCoOREANE
R BT 2 EEPHBI R B T2 ThHR
i, BRE L THEALERER ONEET K & BT
ECSGRIOBE LA UERYFFO>C LB IES S,

BERZE LRG3 5 FHIEEOHERAMEL 24 T
BLTHRS &, £ iR Ua, HAVIEER LD
H{EH T - T\ 5% (Table 7A, B, C), &H. &R TV
e H B0 PTC & VBN ¢354, pH v i
BOuwihd vl it Tuwb, pH fifod i
Wik B B A3, WITTER 52 %2 DAY and DOAN3Y o
RREARE, RARELOBRER Y B b oL iEHR
THZENRTES,

AERC BT HHHAR Ps Ao Xy, BREEOMS
PRIEEERF 6 THABREAOEE, £
HA_THEBENEE, A HE V@ by 5 bt BRIREL
DREHZ LM, UEOERISHLLTHD, ERE
BEALD X 5 it sdbEREF EH L EZEL LN EED
BATIE, RERER»LIERYOEHTIENEL
<, X bHEFOERBEETERLTLE—FEDHEHAA
Bohsrdahic,

EREREALT - 2002 0E VG HBTO>WTE
BLTHS &, HEHERE LIV, T2 THREZH

HEIARKPRE THAHIEELKEZVOT, BRESF
FIC BT A2 RELLENE (KrEm). thit, LA
BHEZwBREAD 5 5, ARG Eh A MEHR T
B S LTshs - IBERTEO & 0 B EIG 0%, REPFICH
FH 5 MR O IR & R e T S 8 o fF b T BERRE
I DL OHILPL Ps FUT~NTRE L, o THARF
OHEBPHOBIECHE IS D L EEZh S,

R od Tl Ps Hic ki35 COB-P p&xA%
BRERZELIZHIG L (Table 7C), L OHE LA L3
D—FHRER LIz, HHOIABEME T COB 7 A b3
MEL ) LERE-HLTVEEVIBEVLRLRS
2%, —fgi COB 5 A b TIEEEE DM b VAT Cit:
b S OMRE L £ AT oJFa COB I higA
DY ULRLKIET S & 535S, 2B bR
7 COB B/ I 2~3 Gb RV b %
EZzfe5&, COB-P #BEAOBKRELAELL
DB FIBRTRED T D OFER O TR TN L
WHDEEZHhb,

i, RABREI, Ps flo 3zl LTRRE
e bBEHDE L DGR PTC ThHH, Zhiddi
WO DEFOBELRETH B, Lol PTC ofllEi
RS & FRID b, HEDEKEELE LTI hEfiR5 2
LB TIXIewv, COFKRTPTC ifRv#Esb 0L
LCEENABENEER L LT COB-P 2 Fa &
BTEL, CHIIRLEELT AN THD, LobER
CENTEFEEOBZ ERERTE DS, AERO
Ps #ClBRE o= i DB AT R 2B LT
5 ERPbRIDT, oHERNERREOBEHRN Y ER
Pl LT > TRBLERBDEA S,

WEEEELMOHEIRIRI 51T, SEHORK O
TheRWTLERLR rARDLh O BE L PTC
EThb, W CHEL FFAR TS5 (Table 2, 4, 6),
BEAC KT 2EBME L PTC & oo, HBEI R
Tt BURGWALD and JOSEPHSON®) 3% C\ %,
EHEDHIEO CTHRE Lok A0BE LEE L PTC Mic
r=+40.69 (P<(0.001), B2l - FFA Ric +0.36 (P<(0,05)
OHBEPREDb R &b, BE L PTC, ¥ BE
& FFA Bz s in 5RO 4 Fic B8\ T H RV BR
DHBZ bbb,

EREREATBRVTH~NS &, Age VBN, 3L
FFA oI b i @ A Bk 5 5
(Table 2, 6), = @ 3 HIEMEIHEHD S = F 7 —EE I
Y R~ EHEECERE LTV AD T, —BERE T
TRTT—ERBIVY = EREETLLEONE N L
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HHEZIBB0), Z L OOREVGBIR L ERER X
5L0ELTHEIRE S,

Pseudomonas A - oL X, FHOz -2
VS RRNEIEDBH DI A EL VI LD R VS
B R OB 108~ ml THED L 53047kl
YA YERCHLIBE T, I VER T Vo8
TENREOE LS = 0 KIURU 58 1 & o THED
HhTwb, —F, VAN DER ZANT and MOOR 3.
W& & vt 2 B RE ORI B n - SR T
Do AEED Ps Fz k1T 5 Ago, VBN, FFA B8
BEfRE T hd 061, WHKBT S rizch X
DL RREMERRL TS &k, LoSEE B
L CHRBREVCRIETH B,

E #

TR & AR (TR, 75°C Lo A L o=
B, BIUORBREA T Pseudomonas fluorescens
WEELILL O PsF) ko Tohbd 6°C CRIEL,
BEREA, b O IKIRER (PTC), B8, pH, » v-<
7 B (Aeeo), TEFRMEIEETEEFR (VBN), WL
Be (FFA), 7= — A5 A b, BEOERRE (COB) &
OV VEBEHINEDIAR: (COB-P) nE#f & R0
T » e

BEREALIRE 0 BT B & I EE O HE & AT D %
HuckNz &, THEL G PTC & VBN 723, EERZEHE
FL T2 PTC s, Ps $LCi1k PTC LBER TR TR
BREEY LU, G & R BEHC OV TERE
D CAHEERAMA RDIER, BEELED > BT
PTC b —HEOE ELY R Lz, = OfETHALT
1% 2x107/mé, FEREREIA T2 1x108/mé, Ps L Tik
6x107/mé Lixh, thbitvThd 90% figo—KR
T o, BRIEOHERFEL 3 BUR3LR U 0.140% (—
R 79~85%) TH -7z, Fh Ageo Tix 0.140 (FFF) %
L 070150 (Ps #), VBN 3 0.75 (fFE) 3 X 08 0.70~
080mg% (Ps #), FFA 713 250~3.00 (HE) 3 X ¢
2.40~2.80 m& 7 L7 Y /100 g fais (Ps ) o HEELRE
BEbLR, EWRRRE Tt Ps I kit s COB-P
TA DL, BB YRR L D LR E RS
T ENARETH o T,

U EoER24kE LTHS E, ATALS Ps Hic BBk
BACR A U &8 50 S IG5 Ak OHeE R R E
i, EHLOBECHE UhE iz eRE A ERE LM E
Role UL, REBEBEAOEH 1 PTC LEEY
Er&, S TE5HETIRAMEIIED i - e,

feRE & PTC, 3 JUME & FFA O&RE EMc i
iR, EREREA, Ps Ao 3z ThoBdcdbhEE
B ED bk, EIRE OIS NTITHEFE F irt
DHDTHHHIH, Ps F Tk Aso, VBN, FFA O
Vi b AR HEmE R R S hoi,

FEEEBEIL S XU Ps Lok, AFcE B
SR 2 s LTRSS, o b o &R -4
LR T LR >ERmEIhi, BRI
BLECERE L2 LWLl 5 e PTC 1tfllE
CFEROBELT Ehb, Thiefla~XE& COB-P 7A
+ DR OLBEHIRE Ihi,

AR AT O HI DEECHE, CWERLWL
PR B MBRCEROFLRLET,

51 B X ®

1. CANNON, R. Y.:
growth response of psychrotrophs, J. Dairy
Sci., b4 : 756. 1971

2. SPECK, M. L.: Starter culture growth and
action in milk, bid., 45: 1281-1286. 1962

3. AsHTON, D. H. and Busta, F. F.: Milk
components inhibitory to Bacillus stearother-
mophilus, bid., 51 : 842-847. 1968

4. VEDAMUTHU, E. R, WasHAM, C. J. and REIN-
BOLD, G. W.: Isolation of inhibitory factor

Effect of pasteurization on

in raw milk whey active against propioni-
bacteria, Appl. Microbiol., 22: 552-556. 1971

5. DutTa, S. M,, KuiLa, R. K. and RANGANA-
THAN, B.: Effect of different heat treatments
of milk on acid and flavor production by five

single strain cultures, Milchwissenschaft, 28:
231-233. 1973

6. HADLAND, G. and HoOYE, T.: Bacterial acti-
vity and lipolysis in raw bulk milk during
storage, as related to the keeping quality of
the pasteurized milk, Proc. 19th Int. Dairy
Congr., 1E: 368-369. 1974

Dairy Sci. Abstr., 87: [2770]. 1975

7. PATEL, G. B. and BLANKENAGEL, G.: Bacte-

rial counts of raw milk and flavor of the milk

after pasteurization and storage, J. Milk Food
Technol., 35: 203-206, 1972

8. OVERCAST, W. W. and ADAMS, G. A.: Growth
of certain psychrophilic bacteria in pasteurized
milk as influenced by previous excessive psy-

chrophilic growth in the raw milk, bid, 29:
14-18. 1966



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

E@EH: WA, REA, B L0 P fluorescens BRI BT HAKRE L AHMABEREELBFE 369

WHARE— BB EERT-MIIET: SFA0F
WHEOMME TR (E1R), AEBEH,
18(3): 11-22. 1968

MEYERHOFER, H. J., MARSHALL, R. T., WHITE,
C. H. and Lu, Margaret:
a heat-stable protease of Pseudomonas fluores-
cens P26, Appl. Microbiol., 25: 44-48. 1973
WHITE, C. H. and MARSHALL, R. T.: Reduc-
tion of shelf-life of dairy products by a heat-

Characterization of

stable protease from Pseudomonas fluorescens
P26, J. Dairy Sci., 56 : 849-853. 1973
DRIESSEN, F.M.: Proteolysis in UHT-sterilized
milk and milk products, Zuivelzicht, 68: 514-
515. 1976

Dairy Sci. Abstr., 38: [8105)]. 1976
=WHE: FROREBSEOBEXNMEOBA,
EREME-RRORYE, 25: A-205-215. 1976
BROITMAN, S., MALLMANN, W. L. and TROUT,
G. M.: A simple test for detecting keeping
quality for milk, J. Milk Food Technol., 21:
280-284. 1958
WaTrOUS, G. H,, Jr, BARNARD, S. E. and
COLEMAN, W. W, II:
and potential bacterial keeping quality of pas-

A survey of the actual

teurized milk from 50 Pennsylvania dairy plants,
ibid., 34 : 145-149. 1971

SHBE-HHEERAR: EKERFEAOBEKRELE
SHEABREE L OBK, RBIBXAR, 11: 351-
359. 1979

EMBE-FREEAR: BERTFPCSTLIERS
IUBRE 7 ) — > OMERE, JLABEBE, 11:
336-344. 1979

ZHBE-AERAKE: AAAEOBBRERCE
754k, JeREBHE, 11 345-350. 1979
SNEDECOR, G. W. and COCHRAN, W. G.:
Statistical Methods, 6th ed., (Mi+f - BEF « defi 3t
W HiatauJik), p. 60-62. B EE, 1972
WITTER, L. D, TRACY, P. H. and WILSON,
H. K¥: The keeping quality of pasteurized
grade A milk offered for sale in the Chicago
market, Bull. Univ. lll. Agr. Exp. Sta., 46 (646):
1-20. 1959
THOMAS, S. B.:
nificance of psychrotrophic bacteria in milk,
Milchwissenschaft, 21: 270-275. 1966
ATHERTON, H. V., DoaN, F. J. and WATROUS
G. H, Jr.:
tion and characteristics of bottled milk under
refrigerated holding, J. Dairy Sci., 36 : 570. 1953

Sources, incidence and sig-

Observations on bacterial popula-

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

GYLLENBERG, H., EKLUND, E., ANTILA, M.
and VARTIOVAARA, U.:
deterioration of market milk. II.

Contamination and
Significance
of pseudomonads as deteriorating bacteria, Acta
Agr. Scand., 10 : 50-64. 1960
THOMAS, S. B. and DRUCE, R. G.:
trophic bacteria in refrigerated pasteurized
milk, Dairy Ind,, 34: 351-355, 430433, 501-505.
1969

———— LB ER, 20(3): 35-45. 1970

Boyp, J. C., SMITH, C. K. and TrROUT, G. M.:
in the
keeping quality of commercially pasteurized
and homogenized milk, J. Milk Food Technol.,
18: 32-36. 1955

OLSON, J. C., Jr.,, NIELSEN, A. J., THOMAS, E.
L. and MoRrRis, H. A.:

counts and flavor of concentrated and recom-

Psychro-

The role of psychrophilic bacteria

Changes in bacterial

bined milks during storage at low temperatures,
J. Dairy Sci., 36: 817-824. 1953
HANKIN, L. and ANDERSON, E. O.:

tions between flavor score, flavor criticism,

Correla-

standard plate count, and oxidase count on
pasteurized milks, J. Milk Food Technol., 32:
49-51. 1969

=B E . FAERMEEOSYE, BERF -AMO
e, 26: A-153-163. 1977

GYLLENBERG, H., EKLUND, E, ANTILA, M.
and VARTIOVAARA, U.:
deterioration of market milk. I. Growth char-

Contamination and

acteristics of the most frequent saprophytic
bacteria in milk, Acta Agr. Scand., 9: 371-389.
1959

GREENE, V. W. and JEZESK], J. J.:
of temperature on the development of several

Influence

psychrophilic bacteria of dairy origin, Appl.
Microbiol., 2: 110-117. 1954
HAMMER, B. W.: Dairy bacteriology, 3rd ed.,
p.114-116. John Wiley & Sons, Inc., New York,
1949
TINUOYE, O. L. and HARMON, L. G.: Growth
of thermoduric psychrotrophic bacteria in re-
frigerated milk, American Dairy Review, 37(9):
26, 28, 30. 1975

Dairy Sci. Abstr., 38: [2395]. 1976
BAAR - EHBEZ -&WRE: WHLOBAESCH
THWR. B1R BERAREHAOEEKLESR &
@k, 7: 14-19. 1966

Day, E. A. and DoaN, F. J.: A test for the



370

EE R FRERACLE

H11E H45

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

keeping quality of pasteurized milk, J. Ailk
Food Technol., 19: 63-66. 1956

OVERCAST, W. W. and SKEAN, J. D.: Growth
of certain lipolytic microorganisms at 4°C. and
their influence on free fat acidity and flavor
of pasteurized milk, J. Dairy Sci, 42: 1479-
1485. 1959
OVERCAST, W. W.:
ganisms and keeping quality of milk and its
products, #bid., 51: 1336-1338. 1968

PuncH, J. D., OLsON, J. C., Jr. and THOMAS,
E. L.: Psychrophilic bacteria. III. Population
levels associated with flavor or physical change
in milk, bid., 48: 1179-1183. 1965
LANGEVELD, L. P. M.: Keeping quality under

Psychrophilic microor-

cold storage conditions of normally and asep-
tically packaged pasteurized milk, Koeltech.-
Klimaat, 64 (7): 136-138. 1971

Dairy Sci. Abstr., 34: [620]. 1972
SWARTLING, P.: £ oMHIC K X T4 AER
(0°~5°C) o M, 551 [ IDF £R&%BEE,
p. HI-6-17. BREEREEHE, 1966
IS AR - EEIET - HERS-hE 15
AL FHEE: TP ST 2ERHORE
RE L FAORAFERE. IV, REA Ry &
BWLoBE, BEAEE, 15: 629-636. 1968
ALEXANDER, H. and HIGGINBOTTOM, C.: Bac-
teriological studies on pasteurized milk, J.
Dairy Res., 20: 156-176. 1953
SINHA, R. N, Singh, I. P. and NAMBUDRIPAD,
V. K. N.: Studies on the keeping quality of
pasteurized milk, Indian J. Dairy Sci., 21: 1-5.
1968
KIRCHHUBEL, W. and REINSCH, G.: Keeping
quality of pasteurized market milk, Nahrung,
20: 661-667. 1976

Dairy Sci. Abstr., 38: [8141]. 1976
GARVIE, E. I. and ROWLANDS, A.: The role of
micro-organisms in dye-reduction and keeping-
quality tests, J. Dairy Res., 19: 263-274. 1962
BURGWALD, L. H. and JOSEPHSON, D. V.: The
effect of refrigerator storage on the keeping
quality of pasteurized milk, J. Dairy Sci., 30:
371-383. 1947
WITTER, L. D.: Psychrophilic bacteria—a
review, ibid., 44 : 983-1015. 1961
BY R-BEME-REEER CHBE: SRER
LIV DBELEEMEOABROES AR, IS
£, 48: 403-409. 1977

48. Kiurvy, K., EKLUND, E., GYLLENBERG, H. und
ANTILA, M.:
der psychrotrophen Mikroorganismen in der
Hofbehiltermilch, Mikhwissenschaﬂ, 26: 138-
141. 1971

49. VAN DER ZANT, W. C. and MOORE, A. V.:
The influence of certain factors on the bacte-

Die proteolytische Aktivitit

rial counts and proteolytic activities of several
psychrophilic organisms, J. Dairy Sci., 38: 743-
750. 1955

Summary

During the course of storage at 6°C of pasteurized
bottled milk (market milk), laboratory pasteurized
milk (75°C, 15 min: lab. past. milk), and milk inoc-
ulated with Pseudomonas fluorescens after pasteur-
ization (Ps. milk), several milk quality tests were
examined periodically: flavor test, psychrotrophic
count (PTC), acidity, pH, proteolysis (Agg), volatile
basic nitrogen (VBN), free fatty acidity (FFA),
alcohol test, and clot-on-boiling test with and
without addition of phosphate (COB-P and COB).

Comparing mean values, obtained from the re-
spective tests at the time of the occurrence of off-
flavor during storage, with those before storage;
the significant difference were recognized in PTC
and VBN on market milk, in PTC on lab. past.
milk, and, in PTC and acidity on Ps. milk.

The critical values of PTC on three kinds of
milk, calculated as in the previous paper!®), exhib-
ited the highest reliability for the flavor evalua-
tion among the tests examined. These values
were 2X 107, 1x106, and 6 X107/m¢ for market milk,
Their
coincidences (%) with off-flavor were around 90%.
An identical critical value with 79-85% of the
coincidences (%) of acidity, 0.140%, which was

lab. past. milk, and Ps. milk, respectively.

lower than that of raw milk reported previously?s),
was obtained from three kinds of milk. On market
milk, the critical values of Agp, VBN, and FFA
were 0.140, 0.75 mg%, and 2.50-3.00 m¢ alkali/100 g
fat, respectively; and, on Ps. milk, were 0.150,
0.70-0.80 mg%, and 2.40-2.80 m¢ alkali/100 g fat,
respectively. Among three qualitative tests exam-
ined, only COB-P on Ps. milk showed a higher
coincidence (%) with flavor deterioration though
These
results showed that the critical values of the

the number of the samples was small.

respective tests for a flavor defect in market milk
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and in Ps. milk were the same as or lower than
those in raw milk16),

The significant correlations between acidity and
PTC, and, between acidity and FFA were recog-
nized in three kinds of milk. Relatively high cor-
relation coeflicients were obtained between Agg,
VBN, and FFA in market milk, which is thought
to be involved with psychrotrophs, and in Ps.
milk.

The peculiarity was discussed on the data from
the samples of lab. past. milk and Ps. milk that
had shown high standard plate count at raw state.
Though PTC has been proved to have the highest
relationship to flavor deterioration of the milks,
it can not be used routinely as a measure of off-
flavor because of the time consuming procedure.
Accordingly, the simpler test such as COB-P will
have to be studied further in detail.



