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Spreadable process cheese®| #H#T} F ko] O|X|=
2|8 cheese BugiHtol| ISt o

I. ¥ @

Cheese=l ErtFloll SLER =l MALRERS &
ko] BEEI FLIENS B@EA7] 2 cheese whey
F BRET A, 2R B R ARl AR
—#grI e 2 H4R cheeser} 3, g M WX F
T Ll ko] AR cheeseZ [Ep2 34 F1LH
S N, BEAl A BLEEIE FLELE-S T cheese
2tz gl (Kosikowski, 1982; % £, 1934).

ML cheese~= BUERF % - £ = 7] =l -Foll
AW -l L R Fom, MRS} gyt
o} 2 R cheese & A5t WIEHK 9 7|3
ghe ohebsta, A 2 cheesed ubE F Urt
= M3 B RRe] siHol B—dt] e
AE AdRe] AL  glon, Welx Hyol
7] ool #EErolele A &o] HA cheese
ol fall ol Hrksla gleh(Meyer, 1973).

INT. cheesed] M2 FafLd - Sl AR
T H&R cheese & HAIMsILA} 19854, 29~
o} Bl 4 B4R cheese S mMEWEEEl can
o Ak madto 2 Alabsgl o, 1905
] 29149 Gerber @ jitell A cheesed] fnk
JER A BGEsE o]Fo3 L=, 191148
Gruyere cheesedl] T4 Y EF-S NS 0
- wiEishe BEESlg oo, 1916 4 H£FEY KR-
AFTet7} cheddar cheese® 7 fgh-S PEFIE
317] 98] INT cheese S ARHOZ A¥

AT o e &4kl a
g2 8 s
of a2 s
2 g8 3
s H =

EAl A Bk WFige 24 ko g F43
o] o] F-o]2| gtrh(Price 2} Bush, 1974:May-
er, 1973: Wilster, 1974: Gupta %, 1984).

T cheeseo] SE-2 Kl cheesed FEyHS)
i35 (Wearmouth, 1954; Olson 4§, 1958), ZiE
(Templetom %, 1930, 19322, 1932°, 1934; Schu-
1z %, 1952: Olson 3§, 1958: Vakaleris %%, 1962 ;
Harvey %, 1982), ## - {LE ¥ ##t:(Templeton
%%, 1930, 1932; Barker, 1947 ; Zakariasen, 1952;
Arnott £, 1957; Olson &, 1958; Olson 3} Price,
1961; Scharof 2} Kichline, 1968), #4: 475815 &
Fl(Meyer, 1964) ¥al ohz}, mI T &2 in
B E (Templeton 4%, 1930; Meyer, 1959; Roesler,
1966), inZdsME (Templeton 4§, 1930; Harvey 45,
1982), F4LEe el s ( Templeton %,
1930, 1932, 1934, 1936; Wearmouth, 1959;Scha-
rpf$} Kichlime, 1968, 1969; Thomas %, 1980;
Gupta £, 1984; Savello2} Ernstrom, 1989), i
qH-E (Meyer, 1959), B (Heide, 1961), K%
4 B (Templeton 4%, 1930, 19322, 1932°; Arnott
%, 197) 9 7lel &g (Templeton %, 1932,
1934; Babad %%, 1952; Olson3} price, 1961; Tho-
mas, 1973; Savello9} Ernstrom, 1689) &) A
ol S A 2 ssle Ao Uehos, sl
Tempton 3} Sommer(1930, 1934)+= ¥ cheese
o] BAEIEZL MM cheese) A%zl Bk ¥ m
T T8l 2xAel EE-S njx|, young cheese



ubo 2 SE% T cheeses BET M faih
el BBl -9 2ol wiwkdh MRS
VER®, vl & old cheesento T HliE=E T
cheese+ FA4F-45}3L frike] M2 Ve~
wl o)l NI cheese EE-S 9% KH# cheese 9
T8y PR IARIS 4~7fE A olofok dtrla Sty o
=, Palmer %(1943)-2 40Rdl A 3HA =& 1
PAio] sefof ghebar &3k vl (Barker, 1941).

23F Barker £ (1947)-2 %t cheese o FERE
7} fiI cheesed] Akl o3F2 mix|o, EH
cheesed pH7lF &8 79, /0T cheesed A
of] ukakz]shx] gk of 48 u|AH o] o] whwb
# Ak kg (Olson %, 1958), Eckberg2}
Mykleby (1949)& ST cheese?] Mtk 3t
pHo| d3i4], ¥ pH= FZ3t Bl &
- pHell disfA= ksl @EkS bl
shglony, BEIER 258 LUF B cheese &
T cheese®] #RAVE-S £AMA|7]3, 53] I
cheese ] Bliko] (FH=E EF cheese 2] B
b BaE BB cheesed 5 PRyl 3
A EEsioba st

22 19574, Arnott -2 L cheese?] ¥
Flhivkoll wigt PERG, K&, pH 9 HEE tyro
sine &2 3kl =3 WA A MMI cheese
o] wEhvk-2 Mebs, Koai 2 pHY J3ks A
o wkx] gbon), Bk tyrosineo]| 0.16mg (FAIK
MR :3.5~4MA HE) Uber vepd o 2
A G s wherka T35k ok

19524E, Schulz &+ Mrowetz+ MEHLEY
I HBEHEY framework & R F Q&= “The
active casein”% [B4r3le] fEsEF &4 (Total
Nitrogen)dl| 3k ¥ casein & #E b4 4 (In-
soluble casein nitrogen)2] H-E Relative casein
content(BLF R.C.C.& )R 4k,
BMEEe] 1~7H A X9 young rennet cheese
o 7%, RC.C #E-E 90~95%0]] it
EQholl ol¥ i BRY A= =ul wl=
Avk F-2 »2A Btk @eEskgich

BTE B cheese HIEHERY] 7%, 1T cheese
9] #iEE 93t young cheese$} old cheesed
RAELS =53] BRMAARE 71522 sl il
Ik Qo o=tk BURMAME s g

JZ%} cheese ] ELA-2 #RIEH#Z FEH cheese
o R Sol webd BEUES ZA) deb ] o
o ol AMMAME K2 I Ok ch-
eese] FLA-2 AHEslvix & <+ gk

wheld & TR BUREABCE 0~2/8A<) young
cheese & 9~101E A2l old cheese? EEALE
£4 50:50, 40:60, 35:65, 30:70, 20:80,- 10: 90
o7 st BEX FEB cheesed R.C.C. 8RS
FL#e o 2 3lo] spreadable process cheese3 %l
BT, BiEx & RKplel #A spreadable
process cheese® —fE%, MRCE vk, FEEE
v, M), @R, BORRS GEfoln| %, ¥
BERRRGER), HetdE S8 LW FEIFo ey
spreadable process cheese ] #LiES 9|3 £l
o] B4t young cheesed A HE 2714
# spreadable process cheese? BEKES 7+
AHog Y & BRI 2A} dhev B
e T3 sk

0. #% & FE BEHMH L FE

1. g
1) #5388 BH cheese 9 #liE

Bl Al R et RIS BE(63°C/
30min), A#(31°C) 3t #, Str.cremoris2} Str.
lactis ] B HEIES HMsta, vF4] Rennet (Ha-
nssen’s England)-$- #Finste] 1§ (Cutting),
# (Cooking), A7 R (Whey draining), Chedda-
ring, ¥ (Milling), W (salting)$l+= Kosiko-
wski(1982) 2] Fjtkel|l =zl MiEsled polyfilm &
2 Az (SHIN-A, SA-7 Type Auto vacuum
Sealer) 3+ #, PUR=(BRE:10+2°C, HEERE:90
£5%)A 5HB5< BHKAZ] Cheddar cheese
2 oA BRMEAZIZ &% sk, B
BBAZZE 0, 1, 2@ F 9l Cheddar cheese & yo-
ung cheese 2 9, 9.5, 10f883] Cheddar cheese
Z Old cheese & 77| [&4535}le] spreadable pro-
cess cheese #i%-5 2| 3t B} cheese 2 @3}

et
2) Spreadable process cheese sample] #&l

&



Table 1. Composition oi raw cheese

Composition *EE (%)

Raw cheese
R.C.C. Fat Protein

S.N.F, F.D.M, Water T.S. pH

1 wk 94,39 32.11 24.59

*

27.82 53.58 40.07 59.93 5.30

Young 1 mo 89.58 32.11 24.40

28,58 52.91 39.31 60.69 5.09

cheese 2 mo 88.69 33.22 25,10

27,88 54,37 38.90 61,10 5.07

9 mo 8l.14 33.32 24.76

* %

27.99 54,27 38.79 61.21 5.15

9.5
ola o 80.66 32.39 24,54

29,06 52.71 38.54 61,45 5.18

cheese { 10 mo 80.36 32.66 24,73

28.69 53.24 38.65 61.35 5.15

* Average of ripening month : 1 month
** Average of ripening month : 9.5month
*** Means of three of replicate trials
R.C.C.: Relative Casein Content
S.N.R.: Solids not Fat
F.D.M.: Fat in Dry Matter
T.S. : Total Solids

Spreadable process cheeset JE¥ cheese =
HBE#(EG. Cardano at campo{VA), N5808, Type
;T 12, Italy) & s} ¥E3L 4, pilot kettle
(DREHSTROMNOTOY-MOTEUR TRIPH-ASE,
Type; MF 80 A W, MARTIGNY. Suisse)el| Ta-
ble 29} & MELE Ba&H 5% cheese 800
g3+ 2L1LE (Joha S 3.0%) 26.4g, BRAEHFL 80
g = 200mlE ga oF 70°Cel| 4 mHFrE 180
r.p.m 22 3027 B&3 oS, BEE 95°C
7k2 & 180 r.p.m. 2% 240 fuEela, o}
2] 250m1e) E& #pnsle] 95°CellA) 360r. p. m.
o2 3450 mEkdted S g #RMBR
3t} (Table 3 2/1).

2. BRFTE
1) —@o5H
HHHA, B, SNF, T.S ¥ Ko&ES A
0.A.C(1980) Jrkell 3t frhistglond, F.
D.M. & &2 ((Absolute Fat %/Dry matter %)
X100]9 AR = A st )
2) pH
% cheese sample?] pH Savello9} Erustrom

(1989)8] HikS HEHISE 8g9 cheese sample
< R ion 57 15mlo) BHEAA cheese shu-
rry-5 SIS %, pH mater (HI 8418, Micropro-
cesser pH meter, Nr. 02/09/82, Italy) & &/
sko] HEshe o

3) Relative Casein Content(R.C.C.)

R.C.C.*= Schulz ¢} Mrowetz (1952)2] #ikS-
FEMste] Water Insoluble nitrogen &%= To-
tal nitrogen &2 semi micro-Kjeldahl 75 #
& FiHStd BE S k& ((Water Insoluble
Nitrogen/ Total Nitrogen) X 100)9] A0 2 7]
At o,

4) Meltability test

Process cheese meltability test 4°Coll4] 7
A7k A2k #%, Olson % (1958) 3+ Savello9} Ern-
strom (1989) 2|3t HiES HEHsIS @Eshg
cf,

27 30mm, o] 20mm, FE 15+ 0.2g 9
A F% cheese A¥S melting tube?] reference
line Bl =1 Ag]fZupl e o o} tube &
TA o= Alg 4C dAael| A 304k ukx| 5}
ek F95 tubeE 71-%7] 457C9 Tilt-cont-




Table 2. Mixing ratio of old Young cheese in Spareadable process cheese sample

Mixing ratio (%)
*k%k
Sample No. * young cheese ** Old cheese Total
(%) | R.C.C.
Omo {1mo [2mo [ A [ 9mo | 9.5 mo | 10mo | & Al (%)
1 16.7 | 16.7 | 16,7 | 50.0 16.7 16.7 16,7 50.0 100 | 85.96
2 13.3 13.3 13.3 40.0 20.0 20.0 20.0 60.0 100 84.68
3 11.7 | 11,7 | 11,7 | 35.0 21.7 21,7 21.7 65.0 100 | 84.43
4 10,0 | 10,0 | 10.0 | 30.0 23.3 23.3 23,3 70.0 100 | 83.67
5 6.7 6.7 6.7 | 20.0 26,7 26.7 26,7 80.0 100 | 82.90
6 3.3 3.3 3.3 | 10.0 30.0 30.0 30.0 90,0 100 | 81.62
* Average of Ripening month : 1month
** Average of Ripening month : 9.5month

*** R,C.C.: Relative Casein Content

Table 3. Conditions for manufacture of spreadable process cheese cheese sample

Conditions for Manufacture

Type of Pilot Kettle

Temperature of Pilot Kettle (°C)
Added contents of Raw material cheese
Added contents of Emulsifiers
Quantities of Condensed Water (ml)
Added contents of Skim milk powder
Time of Blending (sec)

1st added contents of Water (ml)
Time of lst Heating (sec)

Speed of lst Agitating (r.p.m.)
2nd added contents of Water (ml)
Time of 2nd Heating (sec)

Speed of 2nd Agitating (r.p.m.)

DREHSROMNOTOV-moteur TRIPHASE,
(MARTIGNY. Suisse)
Type : MF 80 A W 6, No : 1092413
95°C
800 g
Joha S 3.0%: 26.4 g
50 ml
80 g
30 sec
200 ml
120 sec
180 r.p.m.
250 ml
180 sec
360 r.p.m.

rol rackel] <3 100%1°C2 Dry ovend|4] 7
S nEEE %, BEANA BEAA cheese 2
FEEL HEA sy}l HIE-L referenceline g
cheese7} &7} A7 (cheese flow)E HlEslsd
milimeter & Ry gich

5) Texture

Process cheese 2] texturet= Harvey % (1982)

o] Fs BEMSte BES RS Wb 24
Reflgot ¥ol & ohd, S84 74/ KiE
#, Rheometer (Fudohfit, Model NRM-2002 J
B, BA)E st # otk (Elasticity), ¥E
¥ (Viscosity), K%t (Adhesiveness) -3 BIEs}
gt

Operating conditions; 273 10mm<] probe



C=o}&A 2[4 Bixo]=0.5/1.3=0. 385
Elasticity = a X 980/C

a=graph 2} 2|3 ol
Viscosity = Elasticity X t
Adhesiveness=A 2

Fig. 1. Rheometer texture profile analysis of
spreadable process cheese sample

Cheese 30 g

Z Al 74 20mme] cheese& Maximum
load 40g(200g X 0.2volt) © 2 3} crosshead
speed:6mm/min, Chart speed:12cm/min®} &
fFell A BaEskg vk
6) Free amino (acid)
() R
Bullock @} Irvine (1956) % O’keefe % (1976)
o] Jjikell =l Fig. 29F Zreo] flstglct
Z, cheese 30goll =7 70mlE& Yol4 &
3 #, —5CellA 3000r.p.m. 22 2040 %
SO ohg, B 50mlE Hesl4 ik
25% trichloroacetic acid (TCA)-& ¥msled 1
REfil5-ok szvpfrell 4 Aa) A7 el vhA] —5Cel|
A 3000r.p.m. &2 2047 H BOSHEES] EF
50ml& HRste] Fifte] ethyl ether 24 TCA %}
el %S BEAZIT BHEAZ) BHwS pH2.
29] sodium citrate buffer 2 50 ml=|A] ks
of ofm|xe Al AT BAURE @i g ol
(2) obml Al 43
obul i A} 43 ¥ HITACHI 8355 w@ifiistgl
om, SRt Table 49 7ef
7) Volatile free fatty acid
(1) A xR

(Distilled Water 70 mJ_J
]

{
Homogenizing 10,000 - 12,000 rpm/20 min

Centrifuging 3,000 rpm/20min, at - 5°C

Supernatant 50ml +25% TCA 50ml

l

Setting for 1hr

!

Centrifuging 3,000 rpm/20min, at - 5°C

Supernatant 50ml + Ethyl ether 50mi

Concentration by vacuum evaporator at 36°C

50ml mass up with pH 2.2 Sodium citrate buffer

HITACHI 835 Amino acid analyzer

Fig. 2. Extraction of {ree amino acid from spreadable process cheese



Table 4. Operating conditions of amino acid

analysis
Operating conditions Analysis of
required amino acid
Column 2,6X150 cm
Ion-exchange resin # 2619
Analysis cycle time 70 min
Buffer flow rate 0.225ml/min
Column pressure 0.3ml/min
Ninhydrin pressure 80 - 130 kg /cnt
Buffer change steps 15 - 35 kg fent
Column temperature 5 steps
Optium sample quantity 53°C
N, gas pressure 3nmole/50ul
0.28 igled

Al =2 cheese 100ge] %< 600ml-S m
3}o1 homogenizer (John Oster, MFG:Co., Model
492. USA) = #HHEsE #, M §(1974) 9] Fikel

Cheese 100 g

Fig. 33} o] il g ch

%, HE cheese W 500ml-S Eild 6N
sulphuric acid 24 pH 2.0 02 FfEL e
9] silicon ¥iafE Hmak #, 300ml 4k E2t
230 N/10 NaOH-& 30ml @ aL fREE o 2.4
phenolphthalein ¥ 3422 Wol=e|w, 1B
5t SfA7ldA MRS Fekiged] o}
HEE9S BRAZ o, o2& N/10 Sulph-
uric acid & #{gEste] FRA7]=o LESE mI
B fERmECe 2 vehi oot o)Al $4IN
/10 NaOH S a4 pH 102 2 Fpisle] otz
2l{t A #H A rotary evaporator & 36°Coll4 &
Bt 5= W ok, 2mlE )
A Cottyn®} Boucque(1968) @ Ottenstein3}
Bartley (1971)9] K #: 22 50% phosphoric acid
0.2ml-& #padte] 3000r.p.m. &2 20 43R &
Loy HEsted EFRS Gas-Liquid Chromatography
(AUF GLCZ °F3h) Rpt2 shgich

[ Distilled waterl
]

[
Homogenizing

2Adjusted to pH 2.0 with 6N Sulphuric acid

Steam distillation for 1 hr

Back titration with 0.1 N Sulphuric acid

*Measured Total free fatty acid

Make to alkali with 0.1N NaCH

|

Concentration by vacuum evaporator at 36°C

Adding with 59% Phosphoric acid

Centrifuging 3,000 rpm for 20min

4

Precipitate

i3
Supernatant

Fig. 3. Extraction of volatile free fatty acid from spreadable process cheese



Table 5. Operating conditions of gas liquid chromatography

Conditions of Operation

Column

Detector FID 200°C

Carrier gas

Column Temp

Oven Temp 200°C
Integrator

Chart speed 3 mm/min
Injection vol Spl

FFs Colum,., 25m1X0,25mm I,D
(Capillary Column)

Fused silica cal 160 mm

Stationary phase Advance-DS, Shimadzu

A 4 Gas 40ml/min
Air 0.5 kglent Hz: 0.5 kglert

90°C 523 4°C/min o 2 150°C 7tx] 42

C-R 3A (Shimadzu)

(2) GLC o} ikt
@ GLC ## : GC- 9A (Shimadzu Co. Kyoto.,
Japan)$ @ fishglth
®@ GLC BEiEH
® & BBUER-S BR¥ES (Shimadzu Co)d re-
tention time3} H#ste] FES G o, & fBli
fEo] MBARL GLCH| 4= computing inte-
gratorol] 2]5he] Al4b® & peck 9 2wz X
B HAAEER Bsielch
8) Bt
#I% = process cheese= 4°Ce WAyoly 7
A7k A3 obg, 21°C9] HilBellA 2 RSt
FALAIZL %, BR4FLEEY BA R BEAT
z AMTBRREY ABRA 2043 BAHS
2 AA%5t IFT Sensory evaluation method
(1979) 9 Daviso} Law(1984)9] FHtdl =lal
5EE-S Sk Table 63} zbo] BlEs}gl ol

i, R Y EE

1. Spreadable process cheese2] —ix#EAX

PR B 0~2{ A<l young cheese &} 9~
10 A2 old cheeseS &% 50:50, 40:60, 35:
65, 30:70, 20:80, 10:909 HeHk=2 BiESE sp-
readable process cheese ¢} Wil spreadable
process cheese® —ffK-2 v} Table 73
Zo},

= & Aetel B, BEAHE, &iEBS,
Fat in Dry Matter(o|8} F.D.M. 22 <Fz)), K
o, MEBsEECISE T.S. & 44) 9 pHE
Zr7] 17.67+0.32%, 15.01%0.33%, 22.41+0.
27, 44.09%0.74, 60.08%=0.21, 39.92+£0.21, 5.
6251:0.025%2 79| Apelzb vehx] ¢fghond,
R spreadable process cheese 2] fight (20.

Table 6. Sensory evaluation of spreadable process cheese

Characteristic flavor
Score Texture
Intensity Quality
0 None None Very much poorer
1 Mild Bad Slightly poorer
2 Medium Fair Moderate
3 Pronounced Good Slightly better
4 Very pronounced Ideal Flavor Very much better




Table 7. Composition of spreadable process cheese sample

Sample No. Composition * (%)
R.C.C. Fat Protein | S.N.F. | F.D.M., | Moisture T.S. PH

1 36,42 17,99 15,11 22,14 44,83 59,87 40,13 5,60
2 35.88 17.72 14.99 22,27 44,31 60,01 39,99 5.60
3 36.30 17.72 15.25 22,38 44,19 59.90 40,10 5.60
4 33.11 17,72 15,34 22.19 44,40 60.09 39.91 5.62
5 34,67 17.35 15,07 22,68 43,34 59,97 40,03 5.60
6 32.97 17.36 14,68 22.35 43,72 60,29 39.71 5.65
H 20,76 13.53 23,21 47,21 56.03 43,97 5.62

* Means of three of replicate trials

76%), F.D.M.(47.21%), T.S. & (43.97 %)%
BER & Fptact 47 23, Ky U BEH
SR R 92k Wskow, SN.F. &k}l pH
= A9 Aok gle Ao vebdel ole} 2
© Aal= #EM spreadable process cheese 2]
AL, BIEEA 9o buttero Finw|E<ql Ao
2 g 7Aso] Ak

Spreadable process cheese®] #iife) #AI=
PRMEAZCE 0, 1, 2, 9, 9.5, 10/ A< Kk che-
ese®] R.C.C.&E-Z &% 94.39, 89.58, 83.69,
81.14, 80.06, 80.36702 BuR{EAR] =z} R.
C.C. &0l A3} zhidtg om, o]9) zho g
£ Schulz®} Mrowetz(1952)2] #452o} d=51=
Aoz efyte]

=%}, Table 29 E&koll s B&= K
cheese®] R.C.C.#5H-2 %% 85.96, 84.68, 84.
43, 83.67, 82.90, 21.62% ol 21}, Table 32
fErEe 2 MR #%, BER & R R.C.C
G 32.97~36.42%2 Ao oF 58~
59% 4= WMAEHH 2w, ol #5RE Tempk
eton3} Sommer(1930)2) #5Ro} HPs Ao
vrERgE]

2. Spreadable process cheese®| ®WEiME
(Meltability)
[ cheesed] RBA ol a4 S#Es £

B} i spreadable process cheese? ¥EEh
S t}-g Table 83 2}

IR# cheesed] Al oa)A BlEE & R
ol wEE &% 110, 126, 152, 169, 194, 214
mm24 old cheese?] E&HIL Z71al wle}
A F7kehe e Jehgles, o|’k Al
= B cheesed] MRMARIL S713ol wheh
T cheesed] EEMEo] Zr}3lrl= Olson &
(1998)] #idol dzlsbgl el =3k williH spre-

Table 8 Comparison of meltility of spreadable
process cheese sample

Sample *Meltability(Cheese flow) *HSD
No. Test
1 110 mm A
2 126 mm B
3 152 mm c
4 169 mm D
5 194 mm E
6 214 mm F
H 38 mm G

*:Means of five of replicate trials
**:Tukey's studentized Range (HSD) Test
for Meltability (p< 0.05)
(Means with the same letter are not
significantly different)



adable process cheese®] HEWE-S 38 mm 2 4]
A TRER Y o 42 Aoz eyl

1940 4% LABER IR cheese] IR <
e mEl A WMERE a4 gho] R1E|o]
ko] 53] Eckberg®l Mykleby(1949)= 5if}
cheese?] pH~} JNL cheese®| #EEhPEol] of 3HS-
24 wjAckx shgl oy}, Anott Z(1957) -2
T cheesed] it MM o Ko ez pH
of 3k Ao ubx] ¢r3 thul Kk cheese
el tyrosine ik (R A FI5r fREE)S 25te] o &F
& whevha FASE oL 2By ol d Bfie
EBRHAG M T 2 7 follul A EE Aow
el gf ek

195814, Olson %2 /T cheese?) BUHE-Ekol)
spreadable process cheesed pH-E Fd3}A]
gistglcl sheleb=, BUE cheesed pH»t ¥-2-
7%, T cheese: L #ffo] o wlulal x| 1,
HeRhEo] wobalel shgl.on], Rayan %(1980)
& WRIYEC] JIT cheese® fat emulsion®] mi-
crostructure & 2AA 7} olvky FAbsigc) =3k
Gupta 2£(1984)-2 I T cheese®| WaEb¥:=: pH,
Apai Y RUER Alle] MpimMfAe QA=

A Wechn #esigleh

a3V ok KBS & AR Kg U BYaR
3} pH7E 79 Abol7t dlv fEfFll A BRK-E
fEsr 2o 7 Table 89 #HE= young cheese
2} old cheesed] EAHA sl Bl & Rt
9] Az ohE BKEY JslEe Aor gzs
.

HilH spreadable process cheese 2| #EEM:
o] Yo 2ol e —Mmdl ddAH =& WMiE
3 Kgéiio]l ¥ Bix lxvh, 1M cl=
Bk MR EE cheesedl BRI =0 #yiE
Br wnxl eSS A 2 Hindtd] =HE fat
emuision microstructureel] 7|S= Aow =
A xlef,

E3F Olson % (1958)2- 110°Coll A 846l pnk
ko] ZEAMYES- MIAER) 55, 1 BiEE spreadable
process cheese®] ¥EEEM:2l W9 80~160mm
2k #Eekgl o, Vakaleris % (1962)-2 ok%
3t #5ERYE-S- 7121 spreadable process cheese
flow 9] <2+ 100~120mm 24, o213 A
= %l cheese 9] soluble nitrogen/ Total nitro-
gen &io] 16% (R.C.C.:84%) 2 2313 ] 1}
ehdotz SR gl ek wefd K HERO fEtko]
100°Cell A 745 Mgt 2L eabsld olelgt

Fig. 4. Metability of spreadable process cheese



wRES] BEE vehile ABe 1 2, 32 A
22 yEebye

Table & vFEbyE FE#t cheese o] B kol =
< & REY B PRESHE S
HEEF A5k (pC0.01). ek Bk che-
ese?] WA =2 & RS BEMS B
HR1S] HEE sl Tukey AAWS FIAELS
HEE R e Table 83 7E3eH(p<0.05).

3. Spreadable process cheese®| R
—HIo 2 texture® RG] BMHY BiES
AAE9] H3hAl7b Ammel 2
St AKX How RAE, HEE AT #
EIH, 2ok A7 o S vlae a7 #
P o 2 4 (Syczesniak, 1972) & HEE-S B che-
ese®l FEHdl weld BUER % Ak WU
spreadable process cheese?| #¥:Bify i<
FH#sl7] ¢l Rheometer(Fudoh jit, Model NRM-
2002 J#, AA)E FIfstd MET & kel
S Table 94 FEiRstglch

=4 L.
ol 1 Sl

P FREEME, OO, MEEEC = A mMEHS &
Ab7E 219 ol sl WEEe dx= W
she, K-S SHRS Yol sl B BY
o] 3ol BrES Y-S wl, Yol oA AT KT
e EES UEby HARS & R izt
B T2 3, ol, s|¥ %)9 gmel K&
=o] Q& 510e SEEAT e B Yozt
& glvh

R Rptel Mk HmENES A 13 2
2 Alg YA RE 3, 4, 5 69 7%, old
cheese o] Mi&M7E F7Hgol] weld Hak zh4
shgdow, MEaEE-2 & gkl 24 old cheese
9 BAEK7 Skl webd AR ghashe A
o2 Jelygel =3 #ifiH spreadable process
cheese®] Mk, ¥AEEHE U MRS 2] 10945.
45, 65672.73, 4.00 &2 2kt 63} w|Eslg o}
vzl R 150l vlsi A 24 dojAle A
o2 vebydch

HWER & A witksl i BekE B
Nk, FEEEYE, MEENS e &SR, A

5ol ok FRell A WER RSl MR B potet 2 sUetel glelA RIS old cheese
Table 9. Comparison of texture of spreadable process cheese sample
Sample *Texture
No. Elasticity | **HSD Test | Viscosity | **HDS Test | Adhesiveness | **HSD Test
1 37672.73 AB 414400 A B 15.40 A
2 34872.73 A C 355701.82 | A 12,70 AB
3 39709.09 A 456654.55 B C 12,00 B
4 33854.55 BC 389327.27 |A CD 11.80 B
5 20872,73 208727,27 D 8.80
6 10436.36 D 73054,55 E 4,00 C
H 10945,45 D 65672.73 E 4,00 c

* Means of three of replicate trials

** Tukey's studentized Range (HSD) Test for Texture, (p < 0.01)
** (Means with the same letter are not significantly different)

*** Operation conditions :

Maximum load : 40 g(200g X 0,2 volt)

Crosshead speed : 6 mm/min
Chart speed : 12 cm/min
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Table 9o YERd JRH} cheesed] Fl4 kol v
3: % ARl FEOIE, REEEVE, MEAGvES] IR
B AR A% 1A= b (p0.01). =k
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ByesvEe] FHMMES] w8 8 TukeyWiE
S FRS HESE #HRE Table 9ol £iRst
Aeh(p<0.05). =3+ HBEAS et & R
VeRitESL WUDME, KGEENE, MEbAAMEaS AHB Rl
z+t7] —0.861, —0.810, —0.936 2= £1°} FHH
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score= Table 103} 7tt}
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Flavor intensity + il spreadable process
cheese7} 3.22 2 713 =2 score& Hglon,
L AR A= AR 59 60] 2.722 7Y
*ch

Flavor quality+= 3%t 59} 60| 2z 3.173}
3.282 7} =otch 53| WHBUT spreadable
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E3F texture= jAKt 59 60] &4 3.203)
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fixo] -9} Zro] sfijyrko]-9ly HIARS viERY
c}, o]2 gt 4R = Templetom 3} Sommer (1930,
1934)2] il dx|sh= Aoz vefytc)
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5. Spreadable process cheese 2| FE@0}0]
LAt

B cheese o} B4 ol =hebd #EE & R
ko) gk obv]icAb -2 Table 1134 o

Bullocki]— Irvine (1956)-2 American cheddar
cheeseol| 4] il 20/#2] ofn]xAlS- B, O
keefe 4£(1976, 1978)-> #8 16782 ofn]i AL
st =ul, olel gk fRE M 1552 o]
Abe] R A TTERS] iR}t A9 dx|sh= A
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Table 10. Characteristic flavor (intensity and quality) and texture of spreadable process

cheese sample

Characteristic Flavor
Sample No. Texture *Comment
Intensity Quality
*% *kk
1 1.7820.65 2.44%0,55 1.300.34 s.u, t, st
2 1.78+0.51 2.44*0.42 1.50+0.48 s.u, t, st
3 2.220.65 2,67£0,39 1.90+0.61 S.u, Vv
4 2.33%0.55 2,440,422 2,50+0.57 c, th
5 2,72+0,83 3.17+0,55 3.20%0,57 c, th
6 2.72+0.92 3.2810.44 3.35%0.48 a, ¢, th
H 3.22+0.51 2,44+0.88 2,95+0.54 a, b, s
* a : acidity b : bitter ¢ : Clean s : sharp
s.u ¢ slight unclean t : tough v : viscous th : thin

**  Mean value (n=20)
*%% Standard error of mean (n=20)
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Table 11. Composition of free amino acid in spreadable process cheese sample

(#mole/qg)
. Sample No.

Free amino acid i 5 3p 7 s c Mean
Aspartic acid 0.u487 0.8146 0.8266 0.9206 1.0255 1.1123 0.8914
Threonine 0.8491 0.9450 1.0234 1.0824 1.0964 1.1329 1.0215
Serine 1.1211 1.2132 1.2790 1.3290 1.4574 1.5460 1.3243
Glutamic acid 6.0384 7.0290 7.5065 7.5391 8.0095 8.6321 7.4591
Glysine 0.4476 0.5706 0.5809 0.6138 0.6540 0.6924 0.5932
Alanine 0.7380 0.8586 0.8609 0.8962 0.9737 1.1306 0.9097
Valine 1.6709 1.8459 1.9504 2.1426 2.2009 2.3634 2,0290
Isoleucine 0.9288 1.2794 1.3062 1.4034 1.5157 1.6772 1.3518
Leucine 4,9192 6,0592 5.8233 6,5931 6.9803 7.2469 6.2703
Tyrosine 1.0198 1.0754 1.1228 1.1343 1.1964 1.2036 1.1254
Phenylalanine 2,4810 2.8696 3.0094 3.2782 3.5238 3.8437 3.1661
Histidine 0.4582 0.4377 0.4920 0.4647 0.4543 0.4320 0.4565

Proline *tr tr tx tr tr tr tr
Lysine 1.,7469 2,0791 2.0999 2.3025 2.4034 2.6672 2,2165
Arginine 0.4360 0.4263 0.3891 0.3388 0.3225 0.3024 0.3962
Total 23,5037 27,5036 28,2704 30.0387 31.8138 33.9737 29,1840

* tr : trace

Ik cheese 9] & a4 BlikExl & &
el falEt otnlale] S8 £% 25,5037,
27.5036, 28.2704, 30.0387, 31.8138, 33.9737 u
mole/g 224 old cheesed] E &7 Z7F3
wlebd g otvlcAte] SRR FrtshE A
S Bgen, oy HRE BRI R
of webd MBAEEENE ERE olvl Al AR E UL
grebe O'keefe % (1978) 9] W&ot —BEkH ok

Glutamic acid$} leucine-2 #4 6.0384, 7.
0290, 7.5065, 7.5391, 8.0095, 8.63213} 4.9192,
©.0592, 5.8233, 6.5931, 6.9803, 7.2469 ¢ mole
lgo 713 =2 #Eo % K= glo, phe
nylaline(2.4810~3.8347), lysine(1.7469~2.6672),
valine (1.6709~2.3634 # mole/g)-& w| A -2
GRo® KiHE 9l e, aspartic acid, glysine,

histidine, arginine, proline-> 4t3] & &
o2 #iE 9=l o8l ¥ 4 cheddar che-
ese o] Hgtoln] Al s glutamic acid &} leucine
o Gfol vl #H4A3E Aston % (1983), As-
ton3} Dulley(1982)2) o}l Abcds] LR A
o2 viEbyte}

6. Spreadable process cheesel| Iz SEASRHER

Ok cheesed] B 2alA B#EH & 2R

¥ro| sasEastk WEEIENiMY 42 Table 129}
zet,

BlER & RRLS] MIERYE MRENER RS AR
2 zt7] 2.30, 2.45, 2.50, 4.50, 6.30, 6.40 ml/
100g 22 old cheesed B&kyt Z71a =
eh4 Ak Srhskeles el2l’t Kike B che-



Table 12. Contents of totile free fatty acid in spreadable process cheese sample

Sanple No. 1 2 3 4 5 6
Total Free 2.30 2.45 2.50 4,50 6,30 6,40
Fatty Acid (m1/1004g)

eseol] glol A UKol Fohekol =lebd faig
g BWRE $rhstcke Ohrenzt Tuckey
(19%69)2] 5ol —¥Ehe Aoz Jelytel

=3k BEA % Rete] BN mERREY
el A butyric acid®} caproic acid& F%
31.45~35.74%%} 44.52~47.52% % 7} &L
Hirol 9l o0, isovaleric acid+ 11.29~16.32%
2 ulwy =& &ive)9 A, isocaproic acid (0.
64~3.38%), valeric acid(2.48~4.20%), ace-
tic acid (0.45~1.09v%) = 443 92 Hine
2ok

Propionic acid= ¥ 13} 594+ =]
wako Bk 2, 3, 4, 6oll4l &% 0.55, 0.36,
0.28, 0.71% 2 53] & TEom filisgle
o, isobutyric acid{= & A#toll 4] #HE =
otet ol# gt #IRE Aston3} Dulley (1982) =
Thakur % (1975)¢] #i#3F Cheddar cheese]
Mgt WEEERRMIERF acetic acid, butyric acid,
propionic acid, caproic acid &} 7o fEZEME

HEfaREe] =l gloks M5 A=Ak} &
3] K FiBholl 4= acetic acid, propicnic acid,
isobutyric acidz} 3] v]zk HilHE gAY Zo
B = A okokEd ol2lqt i spreadable
process cheese®| Bl T#2rho] w4yl Iz piFR
o o8 WEEYe Ao 4ol

7. Spreadable process cheese?| 00|
At &83 flavor intensity 2 flavor qu-
ality 2tQ| =HH)|

Spreadable process cheese @) jfEptoln] AL &
153} flavor quality ¢l2] A= Table 149} 7+
ch '

Keeney ¢} Day(1957) % Mabbitt(19%1)+ ¥
ffobu]=4bh glycine, tryptophan, iarginine, hi-
stidine,” lysine, aspartic acid, serine, threonine
52 cheese®| HBRRS T HHE dov)A] ¢
©1}, alanine, leucine % isoleucine-2& malty 3%

£-, valine #} isoleucine -2 malty 7%, valine 3

Table 13. Composition of volatile free fatty acid of spreadable process cheese sample

(unit: %)
Volatile free : Sample No.
Fatty acid 1 2 3 4 5 6
Acetic acid 0.78 1,09 0.62 0.45 0.83 1.04
Propionic acid - 0.55 0.36 0.28 - 0.71
Isobutyric acid - - - - - -
Butyric acid 35,74 33.48 35,84 34.84 33.19 31.45
Isovaleric acid 11.69 16.42 12,12 11.29 14.67 13.59
Valeric acid 4.20 2,57 3.86 2.63 3.41 2,48
Isocaproic acid 1.01 0.64 0,97 2,19 3.38 3.21
Caproic acid 46,58 45,35 46,23 48,32 44,52 47,52




Table 14. The Relationship of characteristic flavor intensity and quality to the free
amino acid content of spreadable process cheese sample

Free Amino Acid Sample No. Mean
1 2 3 4 5 6
Aspartic acid 0.6487 | 0.8146 | 0.8266 | 0.9206 | 1,0255 | 1.1123 | 0.8914
Threonine 0.8491 | 0.9450 | 1.0234 | 1.0824 | 1.0964 | 1.1328 | 1.0215
Serine 1.1211 | 1.2132 | 1.2790 | 1.3290 | 1.4574 | 1.5460 | 1.3243
Glutamic acid 6.0384 | 7.0290 | 7.5065| 7.5391 | 8,0095 | 8.6321 | 7.4591
Glysine 0.4476 | 0.5706 | 0.5809 | 0.6138 | 0.6540 | 0.6924 | 0.5932
Alanine 0.7380 | 0.8586 | 0.8609 | 0.8962 | 0.9737 | 1.1306 | 0.9097
Valine 1.6709 | 1.8459 | 1.9504 | 2.1426 | 2.2009 | 2.3634 | 2.0290
Isoleucine 0.9288 | 1.2794 | 1.3062 | 1.4034 | 1.5157 | 1.6772 | 1,3518
Leucine 4.9192 | 6.0592 | 5.8233 | 6.5931 | 6.9803 | 7.2469 | 6.2703
Tyrosine 1.0198 | 1,0754 | 1,1228 | 1.1343 | 1.1964 | 1.2036 | 1.1254
Phenylalanine 2.4810 | 2.8696 | 3.0094 | 3.2782 | 3.5238 | 3.8437 | 3.1661
Histidine 0.4582 | 0.4377 | 0.4920 | 0.4647 | 0.4543 | 0.4320 | 0.4565
Proline tr tr tr tr tr tr tr

Lysine 1.7469 | 2,0791 | 2,0999 | 2,3025 | 2.4034 | 2.6672 | 2.2165
Arginine 0.4360 | 0.4263 | 0.3891 | 0.3388 |.0.3225 | 0.3024 | 0.3962
*Total FAA 23.5037 | 27.5036 | 28.2704 | 30,0387 | 31.8138 | 33,9737 | 29,1840

Intensity 1.78 1.78 | 2.22 2.33 2.72 2.72

+0.65 | *0.51 | #0.66 | *0.55 | *0.83 | #0.92

CrF.| Quality 2.44 2.44 2.67 2.44 3.17 3.28

+0.55 | *0.42 | #0.39 | #0.42 | 20.55 | #0,44

*Total Free amino acid
**Characteristic flavor Intensity O : None
3 : Pronounced
Quality 0 : None
3 : Good

: Milk 2 : Medium
: Vexry Pronounced

: Bad 2 : Fair

: Ideal Falvor

[ e N

a : Mean value (n=20)
b : Standard error of mean (n=20)

isoleucin-2 apple %, proline-2 mushroom, BEoln) Al B2 £4% 23.503%, 27.5035, 28.
phenylalanine -2 violet, cystine-2 H,S, methi- 2704, 30.0387, 31.8338, 33.9737 pmole/g o]
onine 2 cheese &S, 12|31 glutamic acid & flavor intensity 9 panel score= 1.78, 1.78, 2.
bacterial ager HRE el otz #@Estgle) 22, 2.33, 2.72, 2.7224] MYk otu]wAle] &

Jift cheese ] BAIL7E vHE & RS BB fo] Zybal wel4 flavor intensity © 75}



= S ¥.9 o, flavor quality-= 2.44, 2.
44, 2.67, 2.44, 3.17, 3.28 2 @iEEEon] e ALo]
aEats Sy WAV FEESA] ek ol#
g fifta ot Akl Afke]| S7bel =
2}4 flavor intensity 7} Z7}8kgd e Kristoff-
erson (1985)9] #Hie} —Fslg o, 53| glu-
tamic acid- flavor intensity 7} 2.70 BAEQl &
B 59 6ollA4 8.00959F 8.6321 % 71 =&
2 & Vel o]’ #lc cheesed] W
ofm} x4t glutamic acid ) &hie] 0% fl-
avor intensity 7} = ¢th= O keefe 2:(1976) 9
wEel =gkl ok

8. FEEEYE WrEEASRAESC| #AAkZl flavor inte-
nsity 2! flavor quality 22| ZHAH|

HigsE wEEIETIERSl e} flavor intensity
2 flavor quality 2}] xkA|= Table 159 7k

—H# 0 = cheese®| Mk My, BEH, K
Kitdmell A AtE=n, cheesed] FAK-S hy-
drogen, oxygen, electron®] ¥wi3}el —Ffio| iRk
3B (Kristoffersen, 1985)elzti & + qlch

53] Thakur £ (1975)-2 $RFEH 10 LAFal
acetic acid, propionic acid, butyric acid, caproic
acid, caprylic acid, capric acid %9] f5h5iko])
cheese Jskell Ta3F &EE 3h=d, 10LhLkal
JaRGIE-S Mekell of F-& w)A) A vk WS
o et

JUF} cheese @] & ol ool BliEs & R
o #EE ARG -2 2.30, 2.45, 2.50, 4.50,
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Table 15. The relationship of characteristic fiavor intensity and flavor quality to the
volatile free fatty acid content of spreadable process cheese sample

. Sample No.
Volatile Free
Fatty aAcid 1 2 3 4 5 5]
Acetic acid 0.78 1.09 0.62 0.45 0.83 1.04
Propionic acid - 0.55 0.36 0.28 - 0.71
Isobutyric acid - - - - - -
Butyric acid 35.74 33.48 35.84 34.84 33,19 31.45
Isovaleric acid 11.69 16.32 12.12 11.29 14.67 13.59
Valeric acid 4,20 2.57 3.86 2.63 3.41 2.48
Isocaproic acid 1.01 0.64 0.97 2,19 3,78 3.21
Caproic acid 46,58 45,35 46,23 48,32 44,52 47,52
*%k * kK
*C.F Intensity 1.78+0.65 | 1,78+0,51 | 2.22+0.65 | 2.33*0.55] 2.72+0.,83 | 2.72+0,92
Quality 2,44*0,55 | 2,44+0,42 | 2.67+0,.39 | 2.44+0,42| 3,17+0,55| 3,28+0.44
*Characteristic Flavor
Intensity O : None 1:Mild 2 : Medium
3 : Pronounced 4 : Very Pronunced
Quality 0 : None 1:Bad 2 : Fair
3 : Good 4 : Ideal Flavor

**Mean Value (n=20)
***Standard error of mean (n=20)
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