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Relationship Between Milk Quality Tests and Flavor
Deterioration of Cold Stored Raw Milk

(Studies on the effects of psychrotrophic
bacteria on milk quality part IV)
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AFRFOBRE ZAFOT LA T 51,
L OEENBRINERLEIR TS, L LERY
Fifichic D ERCRET 2 54 ERE OB H
DD, B OBREL TR ORERERN LIZ LI
BoBEOFME L2\ 2 £ B 519, Thdx, KR
BEAHOABRAE LB (Preliminary Incuba-
tion) YEORMEh B2 &7% L, KEHYHLEE
WX THLEREOHESLELA R E2T b h
%3514, —F, AFOABEEYC 5 Uil Lick
ETHHED S bicik, MEOBEREE-CRBEYHE
BHETHHELRD S, BIFH LLDD0EDKL Y
NE VERDERD NH BN, EHCREE O
WEI L LT RBRD & v 0 BRI E g
BIERET D LT X » THHEOT LR HET DD
THECH 192 T & v 7 B RC D TR E IR
SEVE & OBIEL B 5 1o, HL OMERTobh T3,

FDT e DR HFTHRD E, RE S (ARG HD
DEFHDT I/ BEEHIEL, 5°C TR LLEA, b
Ve —20°C THEE LICBEOWTNG 20HB T 7
I BN LI T EEIR LTc, KACZOREK 521
HHY R 5C TREL, TOT vE=7%AELLELR,

SHRET 15~2hb 4~5mg/d (ILmT5Z Ea®EL
#F, 0 biological age 7Tl NHy & B2 TH#
HTDMN L ERNTV B, JUFFSB~0) 13 5-a o v fifi
(Tyrosin Value) #{EIREH I X 5 2 v 7 EH RO BRE
EFT KLV T~ T %,

AT, ERIREE LRI 2T, BBRE LR E
UBB S35 5 v o3 2 BRI OO REZ &<
OOBRERC LA RESER, BIOThHHEROR
HEMA 5 ERBT,

KBRS KRBT E

ApHdbEE R B A (H), FUIRMPREAL 2E &
O 28385 (N B X 0K), 7z O AR R TELALEE T8
FAAE) DVThIBEEILTH D, F - TERFHA
FRC B B AL ORI bE L TH D, BRL
TR ERE ¥ kS LGER L, BIESE bICEE
BBCHELT6XIC L, RIETHE, &&529
Affliciich, EEELTI~3H L& RARLAT
DRE L CERRA I L OB STt L,

TAERBE, 7Aa—nATFALr (0% =27 —A[EH:
AT), pH (pH # — 5 ) ORIEEHETIT L -7, &

* [HECKIETREEOBEHT 2R £ IV
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BT 05M-KH,PO, @ 05 mé % 5 mf O4Fhm
2 TfTie 5 Y vEEERE® (COB-P) ¥ UHERINTM
B+ BEF 0Kk (COB) @ 23 b %177k, WTFhi
S5RIENE L OREOEER LU FOBE L YHE L,
ERBEH PTC) i385#1 & L C Standard Methods
Agar?® % F\», LEESMENT and DUFEU®) {Z{f T
17°C 16 B O M & 6°C T4 ARIRER T2 i
THIE L3, & v 7B IREE (Aveo), THEFEMEIEIERE
2F (VBN), 3 X UWEtIEE: (FFA) ifTssd tFE L
FEZRAWCTHE L. BBRBERE 7Y v 7S
Ty, BlhofFEeRe L,

¥ ®

1 FEOLEPHAERERCEDIEADORENE

BEFLD 10 e oW T, EEPHER S Ic 3115 9F
Homfike L5 HEHEY Table 1 @R L, PTC i1
30% 104 [ F/mé #°5 200x109mé ¥ THALTH D,
0 GUTDOL xR 30 5 TEL UCHE L 10 30 0%
FISEENT 54 X104 ml Th -7, BEOEFBH (K) 1k
FOfEHR0157% LHEFFIT LTizeRE <, — R b
EEDENFRHIV H) Tit, #0 pH 236,90 &\ 5 BHH,
CEWETH T, & v 7 BHRED Ages 13 0122~
0.167 o T, FEH0.142 R Lz, Zhicxs L VBN
11.0.32mg% b EV S DT 094meg % FTHAL, B
T % BBRZEALIC IS L e IR R {8 0.60~0.75 mg %
vz AR 28 INKICIN) Bobhi,

2 FFA oF#1322.05mé 7 45 U /100 g R TH 5 A%,
IR AR &, L1555 3.21 ¥ TOMERR LI,
AT, COB-P, KX 0'COB A M 1H, ITH, Xt
T H %< 738820 Tiilebhtond, Wihblg
HTH o7,

6°C CRFPOZFRBI OS5, 8, 11, 14 R L UL
HIABZ L2 ¥ TfTh-%as, IIN, IIS, K, VH
DEBRBT O TUTF DR 2, 4, 6, 7T HEHIZOWTD
HIE Lic, BROBRKIPEE L TNz »72b D
EOWTRUBOEREITY) e, DK ETOR
ERERD D b, BRI LD IR HC BT 5%
KRS HHEER % Table 2 iR LTz, ¥, —ToAB
BROZLAZRD B T R OB A 0B CIEH DRk %
RTINS D, ZOWESECE DGR L CELR R
HONBEHORE DT — 2 HFR L,

LBk s iR AR E B, 6°ClckidhEg
AOBREARKTACVWLILALTFRIIECL O D
D, 0RBOFEENL66 HTHoT, PTCILEDHKFR
SEEGA 32x107/mé Lt DL, SwvboTiz TH 2
23x 108/mé &R Lic, =@ IH RO TFHED
0.218% X b LB < 0.604%, FFA 4 F#fEo 3.95
mé 7 A% Y /100 g BEHc < 4.37 L B WEECH
D, Ageo % VBN §EgE% B Tute,

& vy BRI Asso DEHIEIL 0.220 TH -7 hs,
HENLDEPECLDETIIREOBM ELRA DL R
720 ¥ 7-EERE, pH, VBN, FFA &2\ C % FHyfl + &

Table 1. Initial values of various quality tests on raw milk
Series PTCx10-¢ Acidity o p Ao VBN (méFflﬁali/ Aleohol - cop  cop-p
(%) (mg %) 100g fa) "5
IH 110 0.121 — 0.149 0.42 1.15 — — —
IIH 41 0.144 —_ 0.167 0.44 2.66 — — —
I H 32 0.127 — 0.129 0.32 321 — — —
IVH <30 0.104 6.90 0.140 0.47 175 (=®» (=) (-)
VH — 0.153 6.57 — 0.56 — (=) (—) (=)
1S 200 0.137 6.80 0.147 0.56 1.52 (—) (=) (-=)
IS — 0.154 6.68 — 0.47 — (=) {-) (=)
IN <30 0.138 6.72 0.122 0.75 1.99 (—) (—) (=)
IIN — 0.155 6.60 — 0.94 -— (=) (-) (-)
K — 0.157 6.61 — 0.38 — (=) (-) (=)
Average 54a) 0.139 6.70 0.142 0.53 2.05
+SD +0.017 +0.12 +0.016 +0.19 +0.76

a) Geometric mean was calculated regarding <30 as 30; Logarithmic expression was 5.736£0.351.
b) Nagative reaction.
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Table 2. Values of the tests on cold stored raw milk
at the time of off-flavor
Series fiowor. PTCx10- Acidity pH  Ag VBN (meb «flf;\ali/ Aleohol g cop-p
change (%) (mg%) 100 gfat) "°S*
I1H 11 230,000 0.604 — 0.281 1.43 4.37 — — —
IIH 8 37,000 0.208 — 0.281 1.94 246 — — —
IIIH 8 17,000 0.158 — 0.304 0.77 5.22 — — —
IVH 8 15,000 0.140 6.72 0.168 1.31 3.00 (+) (= ()
VH 7 — 0.157 6.65 — 0.66 — (£) (—) (+)
IS 5 65,000 0.257 5.70 0.143 0.44 4.92 (#) (#) ()
IS 4 — 0.188 6.56 — 0.75 — (+) (=) (#)
IN 5 7,400 0.157 6.53 0.143 0.63 3.74 (=) (=) (+)
IIN 5 — 0.157 6.60 — 1.06 — (=) (=) (+)
K 5 — 0.155 6.68 — 0.50 — (=) (=) (+)
Avevage 6.6 32,0000)%** 0,218 6.49 0.220%* 0.95* 3.95%
+SD 22 +0.140 036  +0076  +048  +1.09

a) Geometric mean; Logarithmic expression was 8.5034+0.533.

b) Negative reaction.

* Significant at P<0.05 in Student’s t-test on the difference of average values between Table 1 and 2.

k% P<0.001.

R %A L R Fh 0.21840.140%, 6.49+0.36, 0.95-+
0.48mg%, 3.95+1.09 mé 7% U /100 g J5ih & Fh
bRERESDERBEE IR, AT L0 COB 72
MEBWTIL, OB E - ThREKE EEZ R
TRER B BOH L, COB-P oif&iciy, BEDE
EHI, WTRBBERIEE R L,

B b5 — & (Table 2) (38D X 5 A LA
FBHSP LD DTRAVWOT, HEEIHC BT
FUEAL & BBk & OBEA Mz T Lin SV
Vo i, AEBROERECFEERDO T — & (Table 2)
B RFEFBREEO T h (Table 1) S~ E, 52
ERKE e, Table 2 D¥fEDO—EL Table 1 »
7 — & ORHE LB EEOEHCE TR, BB\
BT X »C Table 2 OfEDF At Table 1 dFh X
L EVCERSEbR I, &Y ) - XD4HFROEEN
FRENREL D L afiEThE, &5 LiciEboxo
REWT LMK THAH EEBLZLNRD, £ THHRE
(LRSI SsUF B FHHEDMFEE BRI C N TEE %
ERLTOD0EE tREC X DEIE Ui, BB & pH
OBE, MHKCEBELEIEDLRID -7k, Mo
LEBEET by PTC, Awy, VBN, FFA wkit
5 EHE O Table 1, 2[5 0w FhFh P<01%,
<58%, <56%, <6% OXBETHETHSH L LH¥HH L

(Table 2),

2. ARE{ICHTT 2EHEERFABEDOE H

Table 2 O F — 2B TUESDERKEVERIZ,
B LB #o@ - L S HEEofhie, AERELRE—
AR LIAGGRR PR T B LR b, A—e v b
DR E EFOBEBRCHIELTREL, HWORTE
OEEY VAT OB LTHER T HETH DL
LB bR, o TRBRE IS % HIEEORS
it X bRk B kb, FABHMEZCOWTRD
ISRt B EfT e -2,

Thchb, ShAMHEa TF—2% 245, a KDL
D (=), a )l EoRlEMEY (+) & T5. BBRA(LRR
L, 2 (+) ThrRAMOHE A, AWRELred, »
D (=) CHLREOE B L L, Aoy C LT
M RBEZEL & D—FR (% coincidence) (3 100 x (A +
B)JC TFhT o LR TED, £ TIDa ZREMS
3l 5 E TR O 1~2% (PTC oo Tk
FARTH 11%) w5 MR TR E L T— 8By
TRENEEL, 2055 bRIE—FEETT a
B HETERRFE (critical value) & Uiz (Table 3),

BEEE O HEELAMENL 0.15~0.17% e b, pH OB&
11 6.60~6.65 L 7x ot WETHKEIIERKS 4D
JEE—PTC, Aggo, VBN, FFA OHEERFMELEHE
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Table 3. Estimated critical values corresponding to the
off-flavor of cold stored raw milk
o s % Coincidence  Difference from
Tests i Critical value with off-flavor initial data
PTC (/mé) 41 6x107 (log: 7.778) 95.12 log: 2.042
Acidity (%) 68 0.150~0.170 82.35 0.031~0.011
pH 42 6.60~6.65 80.95 0.08~0.13
Aso 41 0.250 82.93 0.108
VBN (mg %) 67 0.60~0.75 83.58 0.07~0.22
FFA (m¢ alkali/100 g fat) 41 3.30~3.70 90.24 1.25~1.65
Alcohol test 42 —+ 83.33
COB 42 -+ 78.57
COB-P 42 + 92.86
Table 4. Correlation coefficients between milk quality tests
pH Acidity Agsp VBN FFA
Acidity —0.955%** (42)
Acso 0256 (15)  0.308* (41)
VBN —0373% (42)  0.455%* (67) 0.540%%* (40)
FFA —0442  (15)  0362* (41) 0.417%% (41) 0260 (41)
PTCw —0750%% (15)  0.693%%* (41) 0.488%% (41)  0.398* (40)  0.473%* (41)
*  Significant at P<0.05, **P <0.01, ***P<0.,001,
a) Bacterial count of <30 was regarded as 30.
( ): n of pairs of values.
h 6x107mé, 0.25, 0.60~0.75 mg%, 33~37mé 7 A  JBEEEEDD &

HV/100g PR & Te 5 e D 5 TR S BREL
DEBCHIG LS EE2BRA01L, 95.1% Lw5
KEFOHETS LERER LV Z L s,

ERNA B EE ThHD AT, COB-P, %LU COB
OHEBRRMEE LT3, IR RIGHEBEC i - 7ok
BEERBHEE LTS REHE L, TR VB
EHEMERRBRE 3FEoR TR IVWEEXRL, &
BIHIES & i LTd PTC Ktk S X VWBECH - 12
{Table 3),

3. BREEREMOHEMERK

EEIHIEE LR 6 EHOILEREERC L57 -4
ZowC, MHEBOMBIEERERD/-0s Table 4 T
»b. AuicF—s205 5, PTC oflEER DV
<30x104% 30x 14 T L LCEIELTH D, L0
B pH & A, pH & FFA, & X 08 VBN & FFA o
HBREDEEME LRI ah - s, TXToflIE
fERCHEEHBIRE A B O hic, hTIBEEL pH D
HEBIRBUE 7= —0.955(P<{0.001) LIEEE L, Z oM

Y = 7.282—4.177(+0.206) X

({HL, Yz pH, X 2B, » v 2 NORTZEIFHRE
DOEABEREE) Lok, V7B BEL 2R
EfETHS Ao & VBN BIoMHBE b5 <, »=+0.540
(P<0.001) %R L7, BBEIMBOVTHOBEE K LT
LEEMBESTED b, FOFRET0.3~0.7 & -1,
L i PTC &R0 ri2 +0.693(P<0.001) & &>
HEE R L, BEMREILC BT 20 0B LS L
HHFERL LT B, —F, T35 PTC o%E& b
¥, WThoBEBCH LTAAREHEEIFEEL, £
DEEUL 0.4~0.75 %R L,

% =

FUE OB IS, AL, BN,
BIROE s E OB L » Tfiibh 3 DR eD 5 ¢
HBW, FTOEPRBORBFMBBNBHEL L - TR
RBDIXEFSBREV, #-T, WirkdHEEHEVR



SW-FE: BRAFELOBEKE(L L FEAABREDL L OBIK 355

R D ZUCHERB S D05, fER X b LRI
DOEDELTHRIN TS, KR TIREROT LAY
e LT, ZhEEoMoIABEER & oBE OWT
BEETR o1

ROGICK and BURGWALDS3® (34: %o B Bk 25 {LiT(E
RERHL07/me TREDZ ERPE LT D, Ei, AL
N7k 5°C TIRAFE LK, AR IICED SR 5
ROBREBILT~11X105/mé Th 5 L\ S HENS H 5
%, SOLBERG®) % RIBEICAFL CA{LEM /i ALAVE BE
M M RTREI 70 B oy, A BSOS 105~7/mé ¥ T
B L il b i ERRT B, chiei L, 4&
F I} B R DZAL & HIEES & Ol 1AL D S
Risw v ERLME IR T 233, KEROER
12, RAERI T 54X 10 mé o PTC AR Lo
TV 600 f£0 32 % 107/mé L 7c » 7 (Table 1, 2),
¥, TORRGDAMRELORE SRASRHTEL T
25 &, BIF100f£0 6x107/mé s b (Table 3), =
DRTRERDO T — 22K T5 &, BIRELOFHET
BT 7EEE—FT 5L 00 95% kL, EH &
NEHEEIRE 6 X 107/mé &\ 5 B ik ossies &
FE-FKLTEY, £LERR LGS, BRELE
BEH 107/ mé DA — X —THE U EMRTER I,
FHED > LM X BB s\ T, AHOHKE
LH S KRB (3o Table 14: Mikawa) 23
1X108/mé L7 » T BD%Z i 6x107/mé LETIEL
folng

LRI HESR L LTOBER, fFEETm0H
BELELTRIFE LMV E b3, Z hitEEHE
i, BERAERT S Lo s v s Bl X5,
Table 2 iz 7R U7 BBRZE(LIE S T OB O 130.218%
ThAHA, T OfEEEFRTO R E0.139% (Table 1)
EORIRTEREEN I, L LHEFER A H0.150~
0.170% (Table 3) 5~ 2 %#EhliT 5 &, D 82% »
PR boBFEE—F LI,
SAOBEIMERICBF LB E TN T 2P 5 <
DEERT2E L33, EKREE LTHEEIRLED
e Lactobacillus %2 Streptococcus & FhTwbH o
EDb 5 Te Dt 51838 AR TR, ERRE
2 X BEFMH L OMOME fERY K X » THEM
DOREBEEIB-REYTHURMENS S, o CHAR
HOREDOWEHIC X - C, BE ERFRROKRTS & T
WAHEZ LB LATHHD, KREFFILC ST IBED
Wi, {EIREY A — Y X BRI omKS R TEL
PR R DBAS- B A D h B,

BifE 3 X O pH o Table 2 iz 35t 5 F#4{E & Tablel
R HEEDET T FH 0079 3 X 180.24 T,
CRIEE TR, BEOHTFRFE 0.150~0.170%
X0 pH @ 6.60~6.65 i3 Table 1 OFHfl & DM
FHEELILWPNRL 0T B, 2D Edb, BEK
Lo pH 04, #EERAE 0.150~0.170% & 6.60~
6.65 ¥ EIRRFAOIEL LD BRET AL LI, Th
FhoF—2081% X082 NEME LD HE &
—HLTWBEWLT, FHE ThHLEBLLIS
(Table 3),

AL BT, AHE 6°C B LIS A I RRE
& 4E U5 AR FH6.6 AThHBH, Zhil HAWNEY
and ROYAL I X %5533 42 5°C T 3.56~45 H (8l
B), X5l s X% 6°C T4 H, 15°C T8 H (&
Bk, 7Aa—ATA L LWy EIRET - 2ichRD
LRk ERMETH B, Table 2 ikt 5 BHBRELYE
bR, B L TEAEDLRARAOAKTH
D, —TAEBRMBEL LT, KREOSHRRCER 7
Ve N =B R LA I I OB ER IR, ¥
TS oW Th 0,5, 8,11, LK 3HAFE O R
¥&0,2,4,5,6,7, 8 HB g LB 0 22 H
> T, RAFPHOE\L BRI E . k22D
FERw kb, 66 H &S BBREILARHIERE T E%L &
HBLTVIAWFEREZEET LI LR TER W TH A
5, B Tk +2°C s ds\ UE EE A3 0.17~0.18% %
Wz B2 10~15 B0 % LHEFE IR IO LR L,
4ED6°C TR 017 T HAREBELER Y-
(Ri2588) »POREELT, FOFHEE L - ThD L, 62
(£2.6: #EEEEE) A & 2°C DEE O WEI L -
too =, BBREL LBV R L EEBEE OB
B 5, 6x107/mé 1T 5 BROFHEY B st
B1one48+14 LIy, »ic b RUEETHLELL
DETLTWDHZENHEZIRS, T048HEWIHET
R EROBECEETH D, RIFEHECEREERDLT
PDEELZLRD,

& VR BON R ERT Awo & VBN ORIRE/L
BRI U % (VL BT 5 3 0.220, $435 A1095mgy
T, RERICEAS L TFhi 5% KETHEEVRD
bhtc (Table 1, 2), ¥iro#ERFMEZTRER
0.250 35 X 0°0.60~0.75mg% T4 - 7= (Table 3), JUFFs
RARBC BT B Ao I YT 55 = v Vfi (TV) o
WCHRMCFRE T, £ ESC TCRET A B
TV R nZRERBETHI8E L kv B L@ L
T 58~26) 7. KACZOREK H2) |3 4A# D VBN =
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AT BT =T EEMEEE LTER TV B &%
WMELTD, L LEAEROMADT — 25235 &,
BAERT L D BURZ LS OB O {5 VW BB AY Ageo,
VBN OWHiEbbi (Age: 1S, VBN: IS, IN),
¥ 1o VBN TR+ Creik e R A MED 0.75 mg%
(Table 3) LALofE%x RTRAK IN, IIN) 25 5,
Table 1, 2 o X PHEZ LEUEF2E SD 1 LL Bk
# (SDx100/2) %5 B LT3 &, VBN T3 EN R
X OCRBRE LRSI B\ T h £ 35.2% % L 08505%
i ot. Fho, Ao OTHILEFERA 11.2%, EERZE
ALIRE 5 T 34.6% L7 b, JUFFS®) O EFEEH BT
TV 0BE#HH 2\ &5 BREIRADEA LR L,
BISRSD OEHEEFLTI: VBN BT REOR SR LT
FHEREHEORE LV EEREE 2 e L #5
¥, AERO 6°C FFOBE I, LBoBmiisox
DR E XD Aggo, VBN DT BILEHED
WL LR LB b0 B BRS,

490 FFA # {EL 72 EHE 5% PERRIN and
PERRIN DFHE® AV, 40 FFA 1 1~2mM i
B LB AR TR S EHMELTD, ZOERD
JeRiR % 35% LIRE LT, 2mM &\ 3 A AER CH
V7= FRANKEL and TARASSUK 4 1c X A Hic e
TBHE, #529mé 70 Y /100 g JEicins, —7H, &
BE519 3 HARPER ¥ 1 k% Acid Degree (AD:
KEBRO FFA OBMRRBRA LD EWIETH) TF
HDOS vy FVORRERD Y A—EEREER LW
A0, BHIATIE AD B2 Thotcév o, AER
st} B AR FFA OFHE% 2.05 (Table 1) Th -
THESDELE—-FH LTS, ZhPBEBRE(LETH
BCTIEOPEN 3.95 Linh, 5% KE TR OFHE
O HREENA Db, ¥R beHIET 5
HeERR AL 3.30~3.70 (Table 3) TEESLW O X b
3 R BE & e - 72. FRANKEL and TARASSUK
Hirfo FFA JIEHRCE~NTEWER R T & v 5 B
R BB D, The TRV 2hokk
DIEVMER A, HARPER #: &13038 [/ Ul s
BHEWH, AKi:E PERRIN and PERRIN ¥ & o Hz
fisbhTolen2y, L, HiE EE LD bEWEY
R & ThE, AEROBERAMEEEDS O, X
WS T &itich 5,

FEBERISFIEAEE CH 5 B A B (COB) ik
PEETc o, B MLALLRTWA, —BIcETLT
B 026% Ll kicieh & COB BRIt 7 %99 &
BN, BROEE O b O TIHES 107~8/mé

Wi-Th COBEEDLDOBFEETD L 5HEMNY
H%, THOMAS® i LhiE, 3~5°C TR L%
S~12AMT COB 7 A MR F IR ICKDE D, Fio
AL 12 COB D RIART A b7 A2 —1T
A POFER L D LB i b DAL RB G EHE LT
b, AEBOBE, MED COB 7 A b TRAKREL &
DRIENRHE DRDBRIch oDt L, V vitas
Mz e A+ (COB-P) TI2ABEIL & D—F )11 93%
s Lo

%5 A FEOHBIL RO EER (Table 4), BiiE+ pH
o rp —0.95 LIEFIEEMEOB LD TH B D13
Koz Linnit, BESERERK, 310 pH LKESE
EDORI b ThEh 4069 kX8 —075 L H kb
BUHBESRRS RE Shic, BREERLET A 2D
P Iz FEBEA eV & S A 2, FFA L {KIBEH R
W AEREA V), X H ity L — S = FHE RO
VIAEBEBIMR SRS B s a5 T3 L B X 5 B ER
TEMEV S TR EL, ARBROBE R, EREREE
EFR 7 A MR TR HEOME B v, FFA &
BB & Oy r=4047 2\ 5 1% KETHEE K
MR IRD L,

T CLUEDMTOFERY BIE LB E, BWRAL,
OV AR Y B #fEc &L b2 5143, EnT
AFDBRAEE LU E WAL 5 OREATH RN
Lot 2, REROBEREMELTELD L, EEM
TR T EIR R, SRR T B ERIN
WL o C bl b, $HEL COB 7 A ELTIR
HE DRI TRV, FEAERCESHEOE
HICRBLTOBE005, Che@EilEL, vkl
FEHNECHEASh T I EBbhs,

= #

FEHECFIAEh S OB EE AW, 6°C
TERRE Sh AL OREE LA, 10 Rphic o &
BERZE L & OB A L E LTHEIE L,

FRAEFTOEI O EME PTC MV, TRl
By B RLE) ERE (PTC) 54X 104/mé (%t
¥ (BT 5.736+0.351), Bk R 0.139+0.017%, pH 6.70+
012, & -3 7 ESMREE (Ageo) 0.1420.016, $EJep it
RS (VBN)0.53+0.19me %, ¥ & ONERERENIR (FFA)
2054076 ml 7 A H V/100g JERETH -T2 TR L
M UAERE 6°C i ff L CRBRZE Lo A U5 H 1266
+2.2 H T, Z OB fc s 5 LROSAEBE LR F R
32 x107/mé (8.5034-0.533), 0.218--0.140%, 6.49-+0.36,



=H-FRK: BRERFEAORNKEL: FEAEREE L OBK 357

0.220+0.076, 0952048 mg%, 3 X 0¥ 3.95+1.09 mé 7
A V1008 BERECH o Tee Zh D OIEREEEE & pH %
&, REMOVHECN LT tREDRER, HHEiE
2R LT

Tha—=AT AL, U UEBERINE X OERNOES
A (COB-P ¥ Lt COB) ofsut, SEMOLRR
DM TH - oo L, RBRZ L & Tk COB-P 2
FTRCGERR LS, o 2807 A Tz b E
HLOBRTH o1,

BRI S B0 5 EREEO & D HIBIR R E Y
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Summary

Nine tests for estimating milk quality in connec-
tion with flavor deterioration were applied to 10
lots of cold stored raw milk at 6°C. Data (PTC:
geometric mean, others: arithmetic mean=SD)
obtained from the raw milk before storage were
as follows: psychrotrophic count (PTC), 54X 10¢/m#¢
(log : 5.736 +0.351); acidity, 0.139 = 0.017%; pH, 6.70 =

0.12; proteolysis (Agg), 0.142+0.016; volatile basic
nitrogen (VBN), 0.53+0.19 mg% ; and {ree fatty
acidity (FFA), 2.05+0.76 m{ alkali/100 g fat. After
6.6 + 2.2 day-refrigeration of the raw milk, off-lavor
could be detected, and the above mentioned values
at this time were 32X 107/m# (log: 8.503 + 0.533), 0.218
+0.140%, 6.49+0.36, 0.220+0.076, 0.95=0.48 mg%,
and 3.95%1.09 m¢ alkali/100 g fat, respectively.
There were the significant differences between
these values, except acidity and pH, and the val-
ues of raw milk before storage.

Although all results of qualitative tests; alcohol
test (AT), conventional clot-on-boiling test (COB),
and the modified COB in which phosphate was
added into milk sample (COB-P); were negative
for any samples before cold storage, only COB-P
in these tests became positive upon the develop-
ment of off-flavor.

The percentage of coincidence with off-flavor
(IA+B]x100/C, where A : the number scoring posi-
tive in both flavor test and another test in which
the sample having higher value than the arbitrary
value was described as (+) and lower value was
as (=); B:
flavor test and another test; C: the total number

the number scoring negative in both

of the sample) was calculated on the several arbi-
trary values setting at 1-2% intervals between the
highest and the lowest values in the distribution
range of the data obtained. Among these values,
one which showed the highest coincidence was
selected for the critical value. The critical values
on PTC, acidity, pH, Ao, VBN, and FFA were 6X
107/m¢, 0.150-0.170%, 6.60-6.65, 0.250, 0.60-0.75 mg %,
and 3.30-3.70 m¢ alkali/100g fat, respectively. PTC
gave the highest percentage of coincidence (95%).
In qualitative tests COB-P exhibited a 93% coin-
cidence with off-flavor.

Correlation coefficients were significant between
PTC and the other biochemical tests and were
also significant between acidity and the others.
The highest correlation coeflicient obtained was
7= —0.955 between acidity (X) and pH (Y) (P<0.001,
n=42, with regression equation Y=7.282-4.177
[+0.206: SD] X) and the second highest was r=
+0.693 between PTC and acidity (P<0.001, n=41).



