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Abstract
The objectives of this work were to study the effects of coconut protein concentrate powder

(CPC) obtained from virgin coconut oil by-products on soft cheese-like product, and to develop
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soft cheese-like product from skimmed cow’s milk that enriched with CPC. The CPC was prepared
by protein precipitation at isoelectric point of the coconut protein followed by freeze-drying. The
soft cheese- like products were prepared by using the acid coagulation method with different pH
values. Then, different amounts of the CPC were added to the soft cheese-like products. The
results showed that the pH used in protein precipitation affects the coagulation of proteins. The
optimum pH for protein precipitation was 4.0. The soft cheese-like product supplemented with 5.0
% (w/v) CPC had significantly highest quantities of protein and total solid (p<0.05). Compared to a
control soft cheese, the samples containing 5.0 % (w/v) CPC showed an increase of 16 % in protein,
10 % in total solid, and 39 % in yield. The developed soft cheese-like product had no significant
difference in springiness compared to a control soft cheese (p<0.05), with the moderate-like scores

of sensory acceptance assessment.
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nau 100 WU ugns1lneg FmTauszaivATdus
Uszinelve Insussgluganaiafnnediefiauwuy
ALY U (low density polyethylene)
neaz 2 Alansu vuds uaziivinwifigumnad -18
ssmwaldoa asiadifildlunisindounslusiu
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WNSAIUILATIZY (analytical reagent grade) @13
wilfldlunswseusedwan s deunuuiiey
wisviinsowduinsne nns (food grade)
2.2 mMswaseunslushuuznidudy

Yimansiiazaznaulusaudilasuun
dgasnsugwarain dalingmundl 12 osan
waded Wiioazaneiiuds udnnniunaudui
anaznousgiifunurliintuseieaniuas
wuuluniu AMase 50 seusaundl w1y 30 w1
figamgd 25 eamuwaifoa andurinliifn
anagneulsAuiigaleledidnnin (isoelectric
point, pl) veslUsAuNEn$ 1A pH 4.0 Taeld
nsalalasmansn (HC) Asdudy 1 uesuea Tu
n15U5UA 1 pH waglud wnd sadaeaa1uisy
7,440xg W 20 W1t 71 4 sarnwaidva danzneu
Plageiusennlessu Tnemsiisdiusiean
losoudifian pH 6.7 USu1ns 2 303 vl oazane
Tushunendiild uaznnaznoulusiiudniga pl
Yo9lUsAuNENS1IANIET19RU aulanynaulushiu
fiusinalusiuldsninferas 80 Tnsmiinusi
vasulusaudldluutudsigumgd -40 aemn
AT ed waryuiadeLms aaviuiswuusgien
wis unlfaziBen uavseuRUTURZLNS LA 30
mesh #1u35U89 Thaiphanit hay Anprung [23]
PanalusAungnd g utud laluinssiesd
Usgnounaailn1uisunsgiu [24] lneuTunn
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NSRS YUAIDYNNARAUTLEYULUY
wewdsvilngauasuntenelUsiunsns Uty
vilaguiuuwiaaedlsd lostu 0 % nsws
USu1ms 200 mL waulimdAunelusAuuEns 12
USunadenar 5 lnsthuiindeusuins thldlv
ANUTOUILTRUNYI 85+5 B LALTYE WU 15
U1l LAY CaCl, Sosay 0.001 USUAI pH U84
wiazseg1ndy 4.0, 4.5 waz 5.0 FrunIATAIN
(citric acid) WielATusAuARnsAnAZnoU fendls
flgund 12 esmneaidoa wiu 15 uit anniy
ﬂ’w"l,ﬂmum%muaﬂa'auﬁummmﬂ'ﬁyﬂﬂﬁmmﬁa
112xg w1y 10 Wit Ferhwdnudndarivils fun
Areuavnald (% yield) fuanslasaunisi (1)
AATIENIAUTENBUNIUANAINITUINTFIU [24]
TnoUsinalusiuimunsuaennsiasivin
Usunallulmsiausiasun Tneds Kieldahl wdatan
Aty 6.25 Lilomen pH Tsnzaudmiunng
ANALNOULUSAUAUSUNISIMS BUA 08 1 NARS U
WeuluuugudsrinoauasumeTushusenin

Zovanald = YiinuanSueidile
(1
2.3.2 msdneUSinalusiivusnind

(9) = USumsthuniild (mL) x 100
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< a | a v a v ad al
WIIINABAULASUAETUTAUNL NS 1A UITN TG T
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adluSeay 2.5, 5.0 way 7.5 el utnsaUsung
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VNANAUTNAN A UILE B
wuuueLdwingounSna1df R enI 0 TR
(Hunter lab ColorFlex, 45/0, Germany) S¥UU
CIELAB L*, a*, b* 315 s¥iLiladuiadeind oe
S1AT1evl oduETa (Texture analyzer, TA.XT2,
UK) snen15tlsana (compression test) fi¥ovay
30 a9UUA2981991915 TagldF A uLUULEY
LUu LU U UEnans 45 mm 1Ad ouTi A
A5 0.5 mm/s NAEE M9 2 ATa ving
AU 10 U1 [25] A1Se8aLNISIAATLUBS T4
(syneresis) A1z Rlngind9819UT M 40 NS
mmum'fﬁmﬁqmmﬁ 4 paAYaLTed AI1ULSD
5.000 59UADUNT UL 20 Uil Fethmiinvesman
fueneenu19Inf10819 karmuILAIN1SLAR
Fiuesdaruanslnoaunisy (2) [26] Usuia

voudsimniiaseilasnstaimingaedis
wdamsouwiefigamgll 70 °C wazesdUszney
maadanifuinsgiu [24] lngusunalisiu
HuafInaInNs A EiUsinalulnsiou
favun 10835 Kjeldahl wéthangmds 6.25
Fovazn1sNadiusida = niln
Y99LMAIT LENEENUIINFI0E1S (g) + UTn

#7981 (g) x 100 @)
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2.3.4 NMFIATIENANWULNIUTLAN
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YA 108 1HE AN UN LT LATIER
é’ﬂwmgmaﬂizmwﬁuﬁaﬁqmugﬁﬁaq (25 99
el ud) 1ngins oumR1981908N1TANAIDE 1
nanSueidsuLuuLeLdinoouUSua 5 ndu
ldadludenanadin wazlneoe unagniednig
fvunsadefiavdu 3 wdn Mntunaaouns
YOUTULUY 9-point hedonic scale Aa8n151H
ATLUUIN 1 (lmaumnﬁzjm) fe9 (%aummﬁqm)
pudnuzsIng & ndu savf eduda uas
auveulnesin 1l naaeuivlui ae
Sulsemuuenderidnoou 91uiu 30 AU wagld
wAsnLnes sasalunisarsinnews unadoy
fogneinll

2.3.5 MylAsgiveyanieata

A8 AULUTUSIU (ANOVA)

wazAuwana1wesntadelaeld3s Duncan’s
multiple range test (DMRT) (p<0.05) ¢ 2¢

TUSHASUIASIEINN9EDA

3. NAN15IBUATIAT
3.1 nalushungni1dudy

nalUsAuLEnE It duTimsealaenis
anmznoulUsiuiigaleledidnn3n (isoelectric
point) A1 pH 4.0 uagvhusuuuutiBonuds 13
¥y fndumiouhunsniisou 9 gl
osfUszneumaaiifugiuusznaudelusiu du
Tovenu Tosdu wavianseuay 87.17+1.63, 6.20+
0.82, 2.67+0.06 way 0.15+0.01 Tngaimdnuis
Aua1nyu USunadlusaulunalusfunensadudy

a

L6

a

seuldegludinsendunadusiiuugniridudu
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nsanazneulsiuiigaleledidnnin lngldnge
lelmsmaesnlunisusuan pH sesmanaslaain
nsuBntunsnuIansanaduliiien pH 4.0
agldnalusiungnirududui flusiuduasd
Usznaulugaedosay 80.3-92.7 Tnevirmitnuis
[27.28] uaiilpsanlusiulaavarsluivilinng
afalusaulaedsaldliausaddalutuesnly
og19anysel wazluufinulunsldsiuuznin

'
Y a a

duduiifuanmglinsdusiuindeuld dndu
wilowthsunsnd1iseu q 91nans 5-decalactone
Fduanslinauddafnuluiduuend egasls
Anu anssanarfuanslinaufinuluueudedae
[29,30]

3.2 NANSLASENADE1INANA N
n1sMAaeLd o uAA1 pH 7 uiganlunis
W3 BuRagaNaRS el A suLUUILEL e oU
Taeuusen pH dlunsmnnzneulusivainthuy
Wraeslsd N dnsuaunslusiunsniTndudy
Vinaderar 5 Tagthminseusinns wuiie pH
PldlunisanazneulusiuiinanoSovasAnade
naldvandnsast Tnedl pH 4.0, 4.5 way 5.0 Jen
TovavNale 26.84+0.25,24.15+0.34 Lay
14.57+0.58 Aua10U wazdlosrUsznauniaall
ﬁyugmé’mamﬁaminﬁ 1 8l 93As1vsi A
uwanFseAnadEnuIINIsAnAzneulUsAud pH

o w

4.0 fiAnsevaznaligeiianagaitudAnynieada

a @

(p<0.05) wazil pH Aenasldndnsnaiid
TUsugefigaiianvnu1aind pH 4.0 Fefldvindy
A1 pl vostusAungndT liusiunendndidu
aslUannsannazneuldinniign [31] vadien pl
yoslUsAuATu (casein) Feilu3unmsosay 80 ves
VsmalusiuluuaimuniidnUssanas 4.6 uwii

pH 4.0 TUsAumTuaunsaavareladnteemintuy
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Tusaunduaulng Fennaznauasuingauiu
WsAunewdndie [32] venanidledunndnuae
nanSuaasusuuuswlwingeuiilasoaienn
wuin1sanaeneulUsiud pH 4.0 aefinalinig
Fudatuveslusiuwiunind pH 4.5 uag 5.0

3]

Y

AUEIU TaonlunaNNINUSUNUANLTUNTE

Tundasuafiiaunnsisiusgaddodfynia
adf (p<0.05) Tnanus oA pH 7 ldluns
annznaulUsiuiinty Usinuanududiiiogly
nanfaszfinduie mswasuulasn pH 2w
wariaUszqUINUazUsRauavsitegluluianaves
TUsfiu Jeazfinansenudonisnnagnauuaznis
azarsvelUsiu ule pH A ldlunisannznou
TUsfudfistunazeanviennd pl vasluianaves
Tushuanntu Tsiufidsaravegliluthosuniu
ylhiAnauvingeioiinnad dudily 33

o
[ '

Faduen pH Aldlunisanazneulusiiudsfinase
nssutaTuveslUsAuf nnagnouLasUsuu
mm%uﬁ'ﬁaﬁgj'lumﬁmﬁ’msﬁ A1SANEINITIAS B
fegrandndusiidsusuuendevilnsouasy
elusiunsndlutudeluazlda pH 4.0 Tuns
anpzNaUlUIAY
3.3 nan1siasunslUsAuuzniaduduly
nanfualdsuLuusLdsviingau
ASLASHUAIDENNARN TR UL UULLE
wdavdneaulasunelusAunensia Tnauus
USunaunalusAuuens1isesay 2.5, 5.0 way 7.5

o

TnevmiinaeUsuns waviifegisiliinigiu
TUsfunznsrandundndmueiniunu (control) A
ovaznald audAvaaiinmenin uasdnvariie
FuiavondnSueidils wansdinns1ed 2 n1siasu
nalusAuNgns Tt ulundnfueildsuluuiue

wiartinsoulinasorisosasnale audfniaal
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[

2y 198 Tud1AYN19ad A (p<0.05) TnuN1TLANNS

o

[

TUsAULENS1INTUlLUS I NN TUAIRARA AN
FouaznalauazAuAINILATEINg lawd TUsiu
Tosfu dule wazidn ag1elsAnny nasuiunslusau

2ens 1wt uluds i unniuldagvinlv

aly v

nAnAuTIATULUUILeLT swnseuiildTanda
auuiuldannan L* (lightness) 7ifiAnanaseagig
Fovaudioiundusfungndrududuluusunai
wnntu Falusunendniliuaduashliuiize
nsiindtanavdaiildiieadestuieules
UfiSensanin (Maillard reaction) iinl#uniu
Tusgminanisiienudou Fadudunsund du
ASEUINMTAT U0 WARA T Fedenndaiy
AN a* (redness) ALY nsiRnaalUsALLENE
WaduludSunaiiuniuly asvilinansueideu
wuuuewd winseuiladidnsiiadiuesdaun
Fu §adudniinansdadunisnaiivee1mis

Usennaaiionaiiald Lilesanniveunaiuiediuy

Tnasenuianniaa [33] Usunaninlundnsasidl
wualtfisdunnusinamsusiunenddudud
duadhl Feoradunaunanlaseadiemanives
Wsuuendniidnseezdluwinensaiiu (arginine)
auadsiosay 12 vesUsualusfuviavun (15
waze133%u (arginine) Wunsaerdlufivouriang
(highly hydrophilic) wlhinnsufusewinah
waglushu [34]
nstasunalUsAunEns 1T e uly

o I3

NAR AU A UL UULELTrTin e pUliNan DA N WY

odudavenanstaet lnadlonundusiuusnin
Wudiluusinadiunnay asylinansasiilaten
AUWDe (hardness) anad dA1N5INEAA (cohe-
siveness) warA1n13EnAn (adhesiveness) LTy
%’ﬁLLmﬂm'Nmﬂmémﬁmeﬁmuqmaﬂwﬁﬂ’aé’ﬁﬁgma
adf (p<0.05) FarnsineAnUsuenianisinig
Friulesveaienmis wieidouuvuneluves
Tnseadraioonmns dauAnisdadin uaninisie

ANUD0MITNUINDU WU mNsAnWTen u

Table 1 Chemical compositions and yields of soft cheese-like products from skimmed cow’s milk,

supplemented with the coconut protein concentrate powder at different pH values

Yields (%)
Parameters
pH 4.0 pH 4.5 pH 5.0
Protein (%) 30.48+0.81° 29.55+0.51° 26.42+0.50°
Fat™ (%) 0.46+0.03 0.43+0.03 0.46+0.01
Crude fiber™ (%) 2.23+0.10 2.30+0.07 2.31+0.04
Ash (%) 1.80+0.01° 1.80+0.02° 1.39+0.08°
Moisture (%) 64.67+1.53 65.73+0.65 68.58+0.60°
Yield (%) 26.84+0.25° 24.15+0.34° 21.57+0.58°

Data were reported as mean + standard deviation; b means with different letter within the same

row were significantly different (p<0.05); ns means within the same row were not significantly

different (p>0.05).
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Table 2 Yields and physicochemical characterization of soft cheese control and soft cheese-like

products with different concentrations of the coconut protein concentrate powder (CPC)

Data were reported as mean + standard deviation;

row were significantly different (p <0.05).

ey SuRUnn syunennssudsEnu [34] 34
Snvaviloduiavewansaaiildoraiinauian
USunaulundnsaeifisionulidredy egrdlsh
A Lol ansanenuEnveu (springiness) 7
LLamﬁammﬁwsjusummmiﬁLﬁagmmﬂml,é‘s
nduAugUle ldguiadesunse asnuiwdngdue

VA HULUULUERT TR0 aUT d N5 AN USAY

CPC (% w/v)
Parameters Control
25 5.0 7.5

Yield (%) 19.32+0.93° 23.07+0.24° 26.84+0.25° 28.08+0.79°
Surface colors

L* 93.19+0.35° 83.45+0.25" 78.22+0.25° 77.73+0.25°

a* 1.29+0.06° 1.63+0.02° 2.44+0.21° 2.60+0.02°

b* 10.59+0.44° 11.13+0.12° 13.11+0.10° 13.09+0.09°

Hue angle 83.06+0.13° 81.65+0.10° 79.44+0.95° 78.76+0.06°

Chroma 10.67+0.45° 11.25+0.12° 13.34+0.07° 13.34+0.10°
Syneresis (%) 3.59+0.36° 5.08+0.14° 7.49+0.57° 11.16+0.19°
Moisture (%) 67.75+0.50° 64.44+0.66" 64.67+1.53" 66.70+0.44°
Total solid (%) 32.23+0.49° 35.23+0.75° 35.40+0.53° 33.37+0.51°
Protein (%) 26.18+0.17° 28.44+0.40° 30.48+0.81° 28.78+0.19"
Fat (%) 0.00+0.00° 0.21+0.02° 0.46+0.03° 0.54+0.02°
Crude fiber (%) 0.01+0.00° 1.12+0.01° 2.23+0.10° 2.53+0.07°
Ash (%) 1.79+0.01%° 1.78+0.02° 1.80+0.01%° 1.81+0.02°
Texture

Hardness (N) 18.40+0.94° 13.40+0.57° 12.94+0.76° 10.23+0.22°

Cohesiveness 0.52+0.03° 0.55+0.02°¢ 0.56+0.01° 0.61+0.02°

Springiness 0.8420.04° 0.72+0.03° 0.8320.03° 0.7520.03°

Adhesiveness (N) -7.27+0.40° -6.63+0.27° -5.40+0.25° -3.11+0.13°

a,b,cd
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ugndrdudululsinudesas 5.0 Insdwminsde
Usuns deanudang ulia1sainudndue
AuAY Fasunsiunalusiunzwdrdutuly
Usunadevar 5.0 Tngumindeusuinsosld
nAnSuFsusuUeLT inseudiladusuia
Tshuguariinnudanguaninsafugulas

3.4 AaNWAULNIUSTEMNAURNAVDINANN WA



i 28 aviudl 12 Suatau 2563

15815 memansuasimalulad

Table 3 Sensory analysis of cheese-like products with different concentrations of the coconut

protein concentrate powder (CPC)

CPC (% w/v)
Attributes
25 5.0 75
Color 7.6+0.5° 7.3+0.5° 6.6+0.6°
Odor 7.4+0.6° 7.0+0.5° 6.5+0.5°
Flavor 7.240.5° 7.0+0.5° 6.1+0.6"
Texture 7.4+0.6° 7.0+0.8" 6.0+0.8°
overall acceptance 7.4+0.5° 7.3+0.6° 5.7+0.7°

Data were reported as mean = standard deviation; in 9-point hedonic scale, obtained from 30

panelists; > > means with different letter within the same row were significantly different (p <0.05).
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