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Influence of Homogenization of Milk
on Fatty Acid Contents in Cheese

Satoshi Istizuka* and Zenichi SArro
(Laboratory of Dairy Science, Laboratory of Food Biochemistry*,

Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
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EF AR B 2EHRENEE (Free fatty acid;
FFA) o3 ILimL sy Tlk—#iz rancid &
Xidn, FELIWEETHZ, ZhiEAFI
EENs ) A—YORBSEERC X5, UL,
FFA 1398 & LS 0 BEN & Bk K g o—>
Tbh 5, EREHRIBORELT = /BOBT
M- THECEZE, ¥F—XhD FFA i
FAEHOMBEC L >TEU B, £ FIcd Y
N—FIIEEINTHEDT, EEIZF—XD—KkH
BELEEM TR SHCEHES T2 0EILHED L
LAY = —HAVIABBRKDOY X—¥ThH
LEEzHND, VN—FEHWEZ X > TH
WEELL RSB I R TWwDEH, FIUFES
FEOAF—IN)N—¥, fHEEED) -, B
Y =¥ BRI hTw32, &F &z h
LIRS IIEER & WO TERET DT, YV 3—¥
BIEERORECERT I Lick s, Zhig, &

FOWEE D 2, WEYS, 1T, HER,
BEAY 2 Y ONBHBIC FFABENT 3 2 L2
o TEIF T3, YHRETRINELBE
B X CIBA ORISR RIZTREEC DV TR
LY, B F—XORKEELST 5 2 &3 THE
THBIEERELTWEY, LeL, EEHF—X
BEIEWHASZE Y, FELWRETRZ»-
7210, 085 T, AR TR Y Y ERMLI:F—X %
BT DIy, WEALELEZOFEHALCE
sk, 2oiBHEKSELLI N D
E3hEgatt sz LR HNE L,

wHE bk

1 ¥4
F— X OEGE W IR ERF B H N B BB EE
B THERSAZREEAEH W, FROY v

(BAHIE) =fHHEL .,

Table 1. Composition of cheese milk for four types of cheese.
Whole milk Coconut oil Skim milk
Type of cheese (kg) (kg) (kg)
NC1* 100 - -
NC2* 100 - -
CC1 20** 2.98 77.02
CC2 - 3.68 96.32

* Salting: NC1 1.5%, NC2,CC1,CC2 3.0%
** Homogenized
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F—=XOBE

F— REERUMRETITOR T ELFETT-
2o Thbb, 7VyrF—XHEAMME-NVFEH
WTENET 3 HETH B0 - T, F—AEHD
Teo TV AEREER L oo,

F— X x4 FEBEL 72 (Tablel), ¥WEMLER
WEHLDOAERAWLF-I2IER S 2 T 2EE
s L 72 (NC1, NC2) . R ic2H % 20% & &,
JFRIFL ORI 3.7% 1275 % & 52 v vl & hilig
AEBRELF—X(CCL) & R DIES % ¥y
MEEBLZF—X (CC2) 28U, 4BED
F—XBLERFEZ S (Table 1) L, #BE X
75°C, 15 TfT>72, NC1 & NC2 R T 2L
b IHBERTER L, CCl 0£H.3, Y
N—YPERERASIR27:DICH b > TELZHEL
(40°C, 140 kg/cm?®) LT 1 RIS IRICIE L 7244,
RELTF —XEEICHWT,CCL & CC2 AL
7o v S WIEFRE (75°C, 156 8) BSTLEBE LT
Bt (40°C, 140 kg/cm?) UJz, HEEAZESL
121, FBEAY —%— (CN-H-01 : Hansen) &
V> 3w b (Hansen) 2V, BHIZELL VR Y
FA—FEREELL, Az-0—EE2BRE, HED
EAREIZ TR U R — R, 7V v 7 F—
REAARBE -V E 4Hizh— FE2DEEL, VAL
EEEE TNEL o KiEky > 4 % 2 oL,
AHIREL, VAR IEILTIBINEL .
TEEF—ARERL %, BEETINEL TH
2 BRIz NS T 4 THE L 7, NC1 TilREF —
AONEE1.5% &L, hoF—Xix3.0% & Lz,
PR IZ 13°C, MHERE 85% T1T - oo RIFLOHEHS
RV N_RVEEC L > THIEL 77,

F—ZXD3

F— ARBE (1 5 mm) 2ERWCHEYIE, AT
MRUTc, ChEmE (—18°C) LatmEE L
120 K5I 100°CEZRIERIC & - 720 Kjeltec System
(Tacator, Hoganids, Sweden) =M\, w2707
N —NVERE->THB - 2BEBIC6.38 %%
ChbDeEOEER L L, Bl IDF 8k
5 B ifit- THIE L7z, 3Fl5 g % EE KT 100
ml ZESHE, 30 2HEL 2 b 0% EE (No.2 fEH)
L, H@EO—E% 0.1 N AgNO, THEL TRE
EEE KD, LEEBEKEO—E% 0.1 N NaOH
THEL, ABEBRE (%) L LTRLL, BRb5gK

K 15ml £z, STOMACKER Lab-blender
80 (AnF/, HWE) T2HMAEELI:d D% 40°C
T 1RHRFEL R, RBROEREY*~ 70V
F=NEICE>THEL TARBUHBRE L, £
FFA BV A VY K-> THIEL 7z, FFA
HROEFEIZLATD & 51297 7z, 7V & 7 (alumi-
num oxide neutral, activity grade super I: ICN
Biomedicals, Germany) 1 g i 0.1 ml OZE K E
ZTEEAL, Ih% 2RHM EBW»TRERL
E¥l, YVATNEKRCHEL, 5%7T5 ./ — Vi
tr7ouaskivA150ml CHIE L 72 fEE o FFA
PHIBRO7 NV E FERE S AT NVEF25%
TE/—nEEZanRVAL0ml THEL X
%, BE L7, 3%HEEESIL—FT N 2.5mlT
FFAR7NV I olFIR, TVITF000D
FFA OBE I 2 BIfTR o 72, ZOBEREEE (No.
2PHD L, I@ER 0.5l BHRA 70~ 75 7GC-
14 A (BEBIER) 2HVWTHMT LT, 2541325
mX0.2mm @ Fused Silica Capillary Column
(CBP1-M 25-025 : BEBUERT) £ 6M L 72, Biiss
12 1% Flame lonization Detector % Fv>7z, &KAbE
BE W 245°C, BRHBEE X 245°C, F + YV 7 A X1k
He TH B 2ml/min & L, » 7 AVIHHEE
100°CT 1 SHRFEE, 5°C/HDHET245°CET
B LT, BEBR (C), »7ur@g (Co), 7
VIVER (Cs)s H7Y VB (Cuo)y 77V VBB (Cyy),
VRS VEE(C), 2SVEFUEE(Cl)s AFTY
Y (Cu), AV A VB (Cis:) ZHIEL, EAS—
v TRLUI, AEERICE S MEE (C) &
< VHY VB (Cy) & vz (Sigma chemical Co.,
MO),

i 3

BRF—X Lt DR HAR

BhE L 72— R I3 ek aes o o 72, By 2
# BTk CC2 P iE F — ARRBR 2 7” U 7z, B 4
AHATIENCL ¥ NC2B X UCCLIZE & B S
HEAT, BHROBH Tz, CCL 3T —5F— XD
BBROE Tz, CC2 2YI83 5 &, BIEiZAksy
OBEERRSH, HE»ZDFERT, F— D
BRI o Jz, AHTORE (Table 2 & Fig. 1),
NCL i NC2 R TAS E BIEER PP, B
E 132 FFA 8% WM %R L7z, CCL X CC2 itk
~AkSy, B L AEEERSDL L, BAE, 5,



A5 - BmE L F— X OIERIEE 291

50 r

g e

|- J [ 8

8

T 40 NCt

I ~

3 N

Z 30 ... NC2

2 .~

8 m

£ - cci

g 20

é L s o

g 1o T cc2

i ~qa
0.0 L —

0 2 4

Ripening period (month)

Fig.1. Relationship between ripening period and total free fatty
acid content. NCI, NC2, CC1, CC2: See text.

BE, 2FFAY»%holz, 20ADSELRT
NCl & NC2 s~y rmasa& s CCL & CC2
DFi34 FFA BB S iz % dp o Tz,

F-XBRFIZEITZLFFADOTIL

NCl1 & NC2 T4 2 HOBBAME2EL T2
FFA »#8i0L 7223, CCl1 TRzt NC1 &
NC2 L W& FFA 8% o7z b b 53, Bk
ez DN Tz B4 U7z (Fig. 1), 8% 20%
Lagghwnicbrbbsd, WHLLRD,
A D CClIZ B 242 FFA1ZNCL £ NC2 D
HW2BOETHo7, L L, B4 H BECiX
NClENCZEIDEW#EE RoTz, 2AEHWVE
F—XOH T, BRESENVEVLNClIOAHBE
FFA 2R EWHE 2R L 72, CC2 TRfbd ED
F—RE D HEFFA BEEWETHY, P
DRI ELRRED L,

F—XBEPICET B FFABROET(L
Bk 1 4 AT, FFASTC, 28389 28 & 1k5E
#iz/ha <, NCLECC2TIRIBEASHEINR

50 {
£ 40 | NC1
£ NC2
B cc1
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Fig.2. Free fatty acid profile of cheeses after ripening for
1 month. NCI, NC2, CC1, CC2: See text.
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Fig.3. Free fatty acid profile of cheeses after ripening for

4 months. NCI, NC2, CCl1, CC2: See text.

oie (Fig.2), CCl £ CC2 T Cis:1 B NC1 &
NC2 whRThidpot:, B4 VB s L, 8
BLEDF—XTHIEHRF O C, OEFENR <
otz (Fig.3), B iw NClE NC2TiRC, o 2
FFA 1D# 15~18% % 5% % % T, CCl
ECC2TIR4~T%ETHML I, CC2DC, DI
FIFCCLEVZWER 2Lz, BRI 2EL
T, BIEL T RTOF—XTC, 3L, Cie @

Table 2. Percentage of major constituents of cheeses after ripening for 4 months.

Moisture Protein* NaCl Acidity Soluble N

Type /Total N
(%) %) (%) (%) (%) (%)
NC1 33.37 25.02 34.30 1.20 0.98 13.9
NC2 36.04 25.33 34.43 2.03 0.87 12.3
CCl1 33.61 24.82 37.21 2.08 0.98 11.5
cC2 38.36 23.18 33.02 2.28 0.90 16.0

* NX6.38
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] g

GEHEWELTEIECLD, ZOhhIEEN
) N~ EHAEBCERT 20 THFOFFA &
DT % 2 LS Tw 3, CCL OFBE I,
FRt o4& 2B L 7% 1 REERICKEYT 5 2
T, AEkOV S—¥IT X D ALESHEER b X
®BEZLEEEML, 20X Z0HELORE R
WCTHY, VX —EPRRELEE2RLUEBETH 3,
> T, BRPIEBIZB VT, CC2 Tk NCL % NC2
&V 2 FFAESRWHEICE-> T EZ 515,
T oI, B 2 7 BT CCLIE NC1 % NC2 k[EkkIz
F—AREDESEEEL Tz, D% Y, HEEL -
235 FRoFIZ20%M2 5 2 Lk b, NC1®
NC2 L [EERENRE CCl I3 2 B TERE
FEzZzohd . ABBHEIFLAEEERWCC2 1THIE
ikl F — Xt~ rot, 2hi, ¥
M X RHERLS { S 15 D TR OB S
BWwledeFEzonls, £, D TERCR -
TOLESFOHRERS Y ML HIBHTRRLZ 2 )
FELTWRLEIZONS,

YNR—FRIIT7YNTYa— )LD sn-1 &
su3DEEEPMENCAFET I EVbATY
59, % 7o, AR TIEBURIFREIE NV T LY
O =D sn-3 IZHELAHETDLEINTWBY,
B, HHOBEHREZEL YV 7YY vo—
WIERLSEBSEVLDT, F—XDOPEIEE (13°C) T
LU R~V OIEH 22 2REELH 5, ED X
I RBHTF —XBF O C, OIMPHRETE 3
EEZ Hhtz, NC1 & NC2 TidBgkostitricoh
T2 FFAHOC, BEMLTsY, ZhsreFFA
BOEIMBAS L T tEzonb E, Vt—
CEHIE NaClic ko THES R S & v 5 ™
BdH 5B, NCI &5 NC2 THSEHIR %8 L TORE
W FFAEZ#FELTW2 01k, NCL &b NC2
DFHBF— XD Y 3—¥H NaCl iz & 2 EH O
EEZURTOLILRREBL TWE, BB ORH
NERGRRLLERE OB I SRR s B R ORI 2R T 2
LEZOHND,

HR N NVF— AR TN —F — X EDH B
BT — ATk, BHE® L7 1 BEERTAF LY
PREBREND Z L RSN TWS, CCL &

CC2TRIDE I RRIGI & - THRRF D FFA »
BYUIeEZ o020, K2 7 BUREOS FFA
BEOBAVOBAICOVTIR BRI 2ET 3,57,
NCl & NC2 T3, FFA b o7 F v OERSH > T
b, T ECRABHBOMASESEL 20, £
FFA 35 LEZ2 605,

F—ABEERIC B O TEHALERET 20T, A
HEDV N—FREELTLES, o7, F—X
BEREE D FFA, B2 C, OMMRABEHRXD Y
N—BREBrHEZONE, ABERRDY —¥
BENVEZOVIDEEIMELDT, PlF O FFA
ERCBBEALEFELRZVWESbh T & 179,
Lipl, METHEESED sand, F— B
RED & 5 W IGKRB R W EF TR, FLEREBERD
Dov— ¥ b AMRNRECHEES T 2 A ReEsH 3,
F—REEHEH S NS ABER Y — 5 —i—Hi
REHOLBEZES L TWL0T, BliH
I o TRBHE L EEBIBYCENT 5 2 e %
Zbohb,

%z OIEEHEGE» BN Y - Y 2ERIE
Ha¥l e 200 &5 AR FFA ik 2R ¥
MHEWND Z LR, ZORIZAEU 5 EWRERS RSN
MEEREET S Z 81X, F— XA R
HERAIRTHDEEZBNS,

i £

YUMERMUF —X 28587 52H20, B
B oGz X 2 EHRBROELIZ DV TR
BfL7e, 4FEOF —XBE5EL 2, NC1 8 L
L2 0AERWTEEL, MEER1.5%E
Utzo NC2IZhBERM3.0%TH 5L NCL &
BfEDF—XTH 5, CCl IZFRAFIIE L
A 20% 2 AREN 3. 1% DL DTVl
ERIER 2B L TN e F—AThH 3%, CC2 1
AR P ORER 2y v HcE SR F—-XTh
5, Bk 2 4 AT, CCLIZ NCIL%® NC2 & [fED
F—XERIC > 798, CC2I3F—XRKIZZ L
Potz, 44 BEEE W NCL & NC2 Tii4 FFA
BIEMU 7243, CCl1 & CC2 TRHMEKA L 7z,
CClizgK 3 ¥ B CieA A F—X Lt HiE
BEOZFFASERRT I EBRB I, 44 H
PREBR I ELE Lo 3 R T O F — X TERER O LR
L7z, F— ABERF OB OMIMOFER XA 5 —
F—HROVNN—¥THEZEeBEZ N, Db
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Summary

The purpose of this investigation was to make
cheese by partially replacing milk fat with coconut
oil and to fortify the cheese flavor by the homogeniza-
tion (140kg/cm? of raw milk. Four types of cheese
were manufactured. Type NC1 and NC2 were made
from unhomogenized whole milk with 1.5% and 3.0%
NaCl per green cheese weight added, respectively.
Type CC1 was made from a mixture of 20% pasteur-
ized, homogenized whole milk and 80% skim milk
containing coconut oil. Type CC2 was made from
skim milk and coconut oil. Coconut oil was
homogenized in pasteurized skim milk. The final fat
content in the cheese milk was 3.7% in all the types.
To the green cheese of CC1 and CC2 was added 3.0%
NaCl per cheese weight. After ripening for two
months at 13°C, under 809 relative humidity, CC1 had
a cheeselike flavor similar to that of NCI1 and NC2.
CC2 lacked cheeselike flavor. It was, therefore,
possible to give it cheese flavor by supplementing
cheese milk with homogenized whole milk. After
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ripening for four months, there was a steady increase
in total free fatty acid content in NC1 and NC2. In
contrast, a decrease in butyric acid content was
observed in CC1 and CC2. In all the types of cheese,
there was an increase in the percentage of butyric
acid per total free fatty acid after four menths of

ripening. It was suggested that the increase in butyr-
ic acid content during cheese ripening was due to the
action of lipase from lactic acid bacteria starter. It
was concluded that an addition of 20 parts homogen-
ized milk to 80 parts skim milk containing coconut oil
could give an acceptable cheese.



