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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

UENSMTuTY hazn1TaTzautiniaaiily
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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

TUSAUTINUAAIUIUDINATSIATIENAIUS U0
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2.3.1 NMSIASIUAIDYNNAR U

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

RERETE
LS UUAIDYINANN UILA L URUULLE
< a | a v a v ad al
WIIINABAULASUAETUTAUNL NS 1A UITN TG T
99 2.3.1 wUSUSUIURILUSAUNLNS 1 HTUTUN LAY

adluSeay 2.5, 5.0 way 7.5 el utnsaUsung
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2.3.3 A153A1IENANUA NN
LarauURANIeLALl
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a W I3

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

LY

JuNa

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

AM3LUALITNSLREINUNL B ULNBUNLNLIN
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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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means with different letter within the same
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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).

WWeuwuuusuderiinday
NNTNAADUNIIUTLANFUNAVDINGH
Fusfidounvuuoudwinsou waniiansd 3
AstasSUN A USAUNENS 1T U T UTUNE n e
WeULUULLELT 9Tl ne au THNAR DA NYIENIS
Usgamduiavondndueilunng udnuugd
Useudu tdun & ndu ndusa 1 eduia uas
ANreUlneT I 19lTEdAYNIERR (p<0.05)
IneaziuuauvaululiaznudnvuzuwIliy
anasuUSunanausiuusndduduiiivad
1T NARARIEsULUUIELT s Ting ol
TsAungnsdutuaslusesay 2.5 wag 5.0 lag
dmindeusuins tesuasuuunnuveulunsas
AMANYMY 7.0-7.6 ATWUL Fafinunsannuingeu
Urunane vassfinisifunslusfunsndaduduas
ludowas 7.5 InguminaaUsu1ns AzLuy
AnuveululiavAMENYME 5.7-6.6 AZLUY GREY
NUNBANNINAY  DeveULdntoy fafunsiasy
nalUsAuNE NS MRl uNa RS s s uluuLuY
Wi swilngoudildifudosas 7.5 Insthuiinge

Usumslasunisensuandvaaeu sgndlsfinim

2181

nsiasunalUsAungnI1dudusevay 7.5 lay
dindeUsunns navilirnzuuuaureyly
nnAMAnNYNzanated 19T vud1Ayn1ead
(p<0.05) Inaiawzanuveulaesi Feoraluna
mmﬂﬂ?{u'ﬁaLLamﬁaé’mﬁ’ammmﬁmﬁm%ﬂuﬁﬁm
AsiasunalUsAungns1dudusavay 7.5 lag
dudnsousinns ldkanfusidouuueuds
siinsouilafinausandonsfifintu vaiiinay
saumuganas Snvadsilidledudaiuasdeviilien
avuuuLll oduid uazaureulngsIuve Wan

faieglusyiuiae q fweudnties

4. d3d
uideiilduandiiiuianudululaly
nsUsegndldnslusungniduduiiuenldain
wavaosldnananihunsniuTavdlundn S
B ounuUlueLd wdne oy L7 oL uNaNEAuaY
UFuUssanAmalavuINTUeINan st A1 pH 7
Winnzanlun1sinSouR08 1 SHAR A 9TLE BUWUY
wenderlinsouilan 4.0 aunsaasunalusiu

PN 1NTuTUlUNE A el A suwu UL UKD Tn



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 12 December 2020

~ v

douldaafisdosay 7.5 lngumindousuins
pg19lsAn1n nsiAunslUsAunzns 1 uduly
Usunadesay 5.0 Tngthninseysunns Wusesu
fuunzauiivililanan fausideuwuuneud i
soufiilusiugiianieionas 30.48 f¥evaznald
26.84 warlasuazuuuauveveylussAuyeu
Urunans Halimastndnsasiidounuuiueuds
sinsouiilalunnasddidudiudsznouluaims
§u 9 weld Wi s uannuvainvatglunasld

Uselowd uagiiuyarlinunelusauugning

s
<L

duduidunanassldnisudniisiunzninuian

5. inAnssuUsznA
lasansidelasuyuatuayunsideain

UWINYIBYFLIY

6. References
[1] Boer, J. and Aiking, H., 2011, On the merits
of plant-based proteins for global food
security:  Marrying macro and micro
perspectives, Ecol. Econ. 70: 1259-1265.

Aiking, H., 2011, Future protein supply,
Trends Food Sci. Technol. 22: 112-120.

van der Spiegel, M., Noordam, M.Y. and
van der Fels-Klerx, H.J., 2013, Safety of
sources  ( insects,

novel  protein

microalgae, seaweed, duckweed, and
rapeseed) and legislative aspects for their
application in food and feed production,
Compr. Rev. Food Sci. Food Saf. 12: 662-
678.

Dobermann, D., Swift, J.A. and Field, L.M.,

2017, Opportunities and hurdles of edible

2182

insects for food and feed, Nutr. Bull. 42:
293-308.
Thaiphanit, S., 2010, Modification of
functional properties of proteins from
plants using enzyme, J. Food Technol.
Siam Univ. 6(1): 9-16. (in Thai)

Saarela, M., 2011, Functional Foods:
Concept to Product, 2rd Ed., Woodhead
Publishing, Cambridge, 672 p.

Ministry of Public Health, Ministry of
Public Health Announcement (Issue 209)
B. E. 2000 Cheese, Available Source:
http://food.fda.moph.go.th/law/data/ann
oun_moph/ P209. pdf, May 2, 2018. (in
Thai)

Walther, B., Schmid, A., Sieber, R. and
Wehrmller, K., 2008, Cheese in nutrition
and health, Dairy Sci. Technol. 88: 389-
405.

National Food Institute, Cheese Market in
Thailand, Available Source: http://fic.nfi.
or.th/FoodMarketSharelnThailandDetail.p
hp?id=261, December 21, 2019. (in Thai)
Karaman, A.D. and Akalin, A.S., 2013,
characteristics  of

Improving  quality

reduced and low fat Turkish white
cheeses using homogenized cream, LWT-
Food Sci. Technol. 50: 503-510.

Ministry of Public Health, Guidelines for
Food Classification 17 Categories, Available
Source: http://food.fda.moph.go.th/Rules
/ dataRules/ 600727 1T7type. pdf, May 2,

2018. (in Thai)



i 28 aviudl 12 Suatau 2563

15815 memansuasimalulad

(12]

Young, V.R. and Pellett, P.L., 1994, Plant
proteins in relation to human protein and
amino acid nutrition, Am. J. Clin. Nutr. 59:
12035-12128S.

El-Sayed, M.M., 1997, Use of plant protein
isolates in processed cheese, Mol. Nutr.
Food Res. 41: 91-95.

FAO and APCC, 2013, Report of the FAO
High Level Expert Consultation on
Coconut Sector Development in Asia and
the Pacific Region, In FAO-APCC High Level

Expert Consultation on Coconut Sector

Development in Asia-Pacific  Region,
Bangkok.
Thaiphanit, S. and Anprung, P., 2016,

Physicochemical and emulsion properties
of edible protein concentrate from
coconut (Cocos nucifera L.) processing by-
products and the influence of heat
treatment, Food Hydrocoll. 52: 756-765.
DebMandal, M. and Mandal, S., 2011,
Coconut (Cocos nucifera L.: Arecaceae):
In health promotion and disease
prevention, Asian Pac. J. Trop. Med. 4:
241-247.

Salil, G., Nevina, K.G. and Rajamohan, T.,
2011, Arginine rich coconut kernel protein
modulates diabetes in alloxan treated
rats, Chem. Biol. Interact. 189: 107-111.
Escobedo, M.R., Robles-Ramirez, M.C.,
Gallegos, R.E. and Aleman, R.R., 2009,
Effect of protein hydrolysates from

germinated soybean on cancerous cells

2183

[19]

of the human cervix: An in vitro study,
Plant Foods Hum. Nutr. 64: 271-278.
Udenigwe, Ch.C,, Lu, Y., Han, Ch., Hou, W.
and Aluko, R.E., 2009, Flaxseed protein
derived peptide fractions: Antioxidant
properties and inhibition of lipopoly
saccharide- induced nitric oxide produc
tion in murine macrophages, Food Chem.
116: 277-284.

Zhu, K., Zhou, H. and Qian, H., 2006,
Antioxidant and free radical- scavenging
wheat

hydrolysates (WGPH)
alcalase, Proc. Biochem. 41: 1296-1302.

activities  of germ  protein

prepared with

Widiyarti, G., Hanafi, M. and Soewarso,

W.P., 2009, Study on synthesis of
monolaurin as antibacterial agent against
Staphylococus aureus. Indones. J. Chem.
9: 99-106.

Nitbani, F.O., Jumina, J., Siswanta, D. and
Solikhah, E.N.,, 2016, Isolation and
antibacterial activity test of lauric acid
from crude coconut oil (Cocos nucifera
L.), Proc. Chem. 18: 132-140.

Thaiphanit, S. and Anprung, P., 2016,
Physicochemical analysis of modified by
commercial proteinases coconut (Cocos
nucifera L.) protein, J. Food Technol. Siam
Univ. 11(1): 21-37. (in Thai)

AOAC, 2000, Official Methods of Analysis,
17th Ed., The Association of Official
Analytical Chemists, Gaithersburg, MD.,

2,200 p.



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 12 December 2020

[25]

[27]

Kealy, T., 2006. Application of liquid and
solid rheological technologies to the
textural characterisation of semi- solid
foods, Food Res. Int. 39: 265-276.
Aichinger, P.A., Servais, M.M., Dillmann, C.,
Rouveet, M. L., D'Amico, M. and Zink, N.,
2003, Fermentation of a skim concentrate
with  Streptococcus thermophilus and
chymosin: Structure, viscoelasticity and
syneresis of gels, Colloids Surf. B
Biointerfaces 31: 243-255.

Thaiphanit, S. and Anprung, P., 2014,
Increasing the utilization of coconut
(Cocos nucifera L.) wet processing waste:
Physicochemical and functional properties
of coconut protein powder, pp. 207-215,
1st Joint ACS AGFD-ACS ICSCT Symposium
on Agricultural and Food Chemistry,
Bangkok.

Kunarayakul, S., Thaiphanit, S., Anprung, P.
and Suppavorasatit, I., 2018, Optimization
of coconut protein deamidation using
protein- glutaminase and its effect on
solubility, emulsification, and foaming
properties of the proteins, Food Hydrocoll.

79: 197-207.

2184

[34]

Keeney, P.G. and Patton, S., 1956, The
coconut- like flavor defect of milk fat, I.
isolation of the flavor compound from
butter oil and its identification as 6-
decalactone, J. Dairy Sci. 39: 1104-1113.
Maga, J.A. and Katz, I., 2009, Lactones in
foods, Crit. Rev. Food Sci. Nutr. 8: 1-56.
Rodsamran, P. and Sothornvit, R., 2018,
Physicochemical and functional
properties of protein concentrate from
by-product of coconut processing, Food
Chem. 241: 364-371.

Carr, A. and Golding, M., 2016, Functional
Milk Proteins Production and Utilization:
Casein- Based Ingredients, pp. 35-66, In
McSweeney, P. and O'Mahony, J. (Eds.),
Advanced Dairy Chemistry,

Cham.

Springer,

Rattanapanone, N., 2014, Food Chemistry,
5th Ed., Odian Store, Bangkok, 504 p. (in
Thai)

Pornchaloempong, P. and Vitayapirak, J.,
2006, English- Thai Dictionary of Food
Food Network Solution,

Engineering,

Bangkok, 244 p. (in Thai)



