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The Development of Reduced Fat Sandwich Spread from Soy Milk
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ABSTRACT

Sandwich spread has 2 parts which are cream spread and mass (vegetable and/or
meat). Cream spread is emulsion part and there is vegetable oil and egg yolk as main
ingredients. This research was aimed to develop sandwich spread product which used
soy milk as main raw material as well as vegetable oil reduction and without egg yolk.
The research was conducted at the Department of Food Processing and Preservation,
Institute of Food Research and Product Development (IFRPD). Kasetsart University, during
March, 2009 to March, 2010. The effect of 3 flours; rice flour, waxy rice flour and corn
flour (0.75% and 0.25% by weight) and 2 types of hydrocolloid; xanthangum and
carragenan on cream spread’s texture and stability were studied. Including, reduced fat
recipe was developed. Final product was tested for their properties and their shelf life.
The results showed that the cream spread was produced by 0.25% rice flour as texturizer
and 0.1% xanthangum as stabilizer. It had characteristic fike commercial product and
stability of emulsion was good. The cream spread could reduce vegetable oil to 20% and
when it had already mixed with vegetable and TVP, there was 16.22% fat content. The
total energy was 217.24 Kcal/100g, energy from fat was 145.98 Kcal/100g. From shelf life
studied, was found the product suitable to keep in refrigerator at least 2 months. The
chemical and physical properties were not different from fresh product and microbial were
not over the standard of product certification from Thai Industrial Standard Institute,

Ministry of industry through shelf life studied time.

Key-words: sandwich spread. soy milk, flour, hydrocolloids, reduced fat

Y densruiunsHanuas LIy aouAua LR WRILN AR IR 1YNS N INeNAuINERSANERS 3q3N3 vy, 10900

2

Department of Food Processing and Preservation. institute of Food Research and Development. Kasetsart University,
Chatuchak. Bangkok 10900

166 NITITINanERs IR 30 atudl 2 wounax - Favnaw 2555



UNARNEID
AR UL BUAI TR SALUTENBUADE

2 §1ufn fiumsuFIaLasEIUe (Hneas

uaz/vsalodnd) Tudruaduasafiansue

v
o @ <

Juuziuaey Tasfinudsuaslguaady
funguvan uddediinguszaedAine
WaukAn L suR I T Aldinun

@ a o

wmasaiuingAundn anuanuiduiiy
warlildlduns ddiun1snaase w d1e
nIcUIUNIRAALazuYI3Y aonduduain
UREWAIUINA AT UMD 1IN NHIINUIRY
INBATAINAS TEHINHDUNUIAN WA, 2552
— flunan WA, 2553 lasvininsAnyInaves
wily 3 faldun wilstnalne wilsdduay
wetwilen (075% uaz 025% lagnbvnin)
wazlalasmoaasud 2 ol LHun A15978
WUULRTUBULNUGN RidaNsus o dNia
WATAMNAIFITEIATHATA SnlUEenng
Waugasaalaiu wisunsiasaunusuTh
wazAnmaiunmafiviuwiafudigadie aan
NNINARBINLIIASNEIa AR e Tl
#1281 025% uarsideduda Jusu
WuAN 0.1% vhwihfdusnsidaiuaed
aeldasuaiysansidnsnuzlndiAnony
WAATUNNIINITAT WRZNAITNASAITDINTT
WTURELTIE ASNFILSATIRRIUITUEINT0aN
Vssnaunnduiomas 20% Taptmdn uas
dothanwandusduilouds wandnsigaiine
fUsuulodu 16.22% azldSundasnu

Jiavim 217.24 Keal/100 n. 99nM3Aney

N19LAY WUITRARTUAWDIUAIBF LIS A LY
mouzlagidninuicdmiviivlugiiu
sunsaiulduiusgietias 2 e lasd
AnsurnanIen1w il lduana19an
nARAuTRaa nduazy3uiugduniduu
INUTNIATFIUREAT T gREIMNIINARDN

RRU eI Te(site

AMAN: LHUAITEITA UUNDIwWADY uils

lalasnnannus anlusiu

AU

wanAuTLTUATaIe Hus i
fonsudszmiudusivsdimisveeing
seniede Aawazeanlunisfulszniu
Ween1zuntensowasninesna n1sasy
Yszmuleviudl dnineuniasguniadud
aasvnIIN (Wen.) (dsuw, 2539) 1l
flowrey WAATUTUIUAITELUSA HNBhe
WARAUTT RN SRS s R NNl
weelviifuidadontu uazwaadnaes U39
usvsadmhanmpguas Al Nz uay
dauilsenaudu q grananudegnuaz/vmia
fogns Tddmiudgeusivemis fdnuoue
wanAeuineiu SHupssinuaziiedns ()
N3 WANUEND AnAusEANEINLTENauf
Tvin flasuionaelitioanin 30% laewin
fanadunsa-fre (pH) iy 4.1 wazd

ar

Usurouunlaiiiu 30% lapuniin Ysuno

a

un3dvaswaniuninualife Run3d

o)
2)

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 167



vavua foutiaunin 1,000 lalad/setng 1 n.
faduazsn faetioundn 10 lalailshetne 1 n.
Taanasu lau35 MPN (most probable
number) AaVNBENIN 3 ABFMIBLN 1 N. LAY
udalaungaan faetisenia 10 laladl/dmiseng
1n.

Wiasnnwansunusudisaisafiny
ahlmaviossane sulnajasiisudsznay
é’dna’nﬁuw%auw@wﬁmmﬂ%mﬂa\aLua
niandnASHNIRANF N NABIINOHER
wrudAsasaild agnelsimuinduisuas
lauasdofudindsznaunanliwiosuge
wazldumsganludrulasiasinosoadiiy
BUAIILADFDNIW mmﬂummqﬁﬂﬁlﬁm
Tsadu nioladuluduifongeld Tuame
ety Jegtiuguilaafin/asunilalaias
mssﬁ"nmqmmwﬁ’umnﬁu worfuunantely
NTWAIUINE AT UTTUBUAIT LU I RAWRIU
Aon1saatSunaniiuisuarldldlues u

a &

e nUNSuRD eV IR NAR T U A a WUy

¥
@

Wodudafi3eudiou drsulsenm deduns
aandlaildloudnasiiadyvfudnwoe
s nguonanis Apwlnfurnanangy
uazaapuidnanuiuaiunelutnouy
Wy uananiladpululduasdevimiing i
sybiiansu Uy s upnieTuR
vhdnaey uasdunaaeng ¢ Tndfuiy
diowoaiu lidanisuendu dasunislals
Tdussaraviifaiiuminisuendusoeiiu

wardunaNdulls (DePaolis, 1979;

168

Bakal et al. 1992) faymilasnsoutlalay
finsinuilaidaviniididuasndny oy
oduds nounuladuuazfuarsfinainu
Ao Faoudleiidonunnld 1dun uilesudn
Yenas wiand wiletalsduazuildnlnn
Tosoraduutlesiadefunioulamansade
finrur3aliniunszurunisdaudsitd wil
L2 IR THE SR ERICH RPN PN i VIR
Fuld (Hui, 1996) n1slduileinaezyiliiia
Aty uazviviidsuuunlaiy denal
wanfusiansusfadndanislulnous
wendis wu Tusnssswafldduudsilinm
nszuudauds 1-7% lassminsaniuudls
ﬁ&humiﬂ‘g\‘lqn (instant %38 cooked up
starch) 12% Tagihvin saafussined
niladwaniuadan1e ¢ 4% lfinueaiua
fflfnuauzUIngiif (Bakal et al., 1992)
Smolka way Alexander (1985) (ffuilesn
WUSILUUATBAAY (cross-link modification)
wnfusrunanlunisnaatnad§nsaniuun
dhiunasthduswy Tavaansldliuaouas
iuRnae erdlasluutlsazvhwtidilunis
ﬂ%’uﬂ@e@mﬂuﬂﬁmmszmﬂﬁ'mamfmé’m
Tuwausiorilamaiuliaunidauazainy
Souilpureaieduda uhedaulsniinde:
YA n uiasimansadounazising
swisinsausadinislvazesndndumily
adelsfimdaiatiulunieniuainy

Souge avvinldiarnasdvoandndud

LWASULYRILEPIINENIIZNITUDIURDY

MIEITNsineas T9 30 atfudl 2 wosnew - femaw 2555



gnyina1e MTRNE1ITIwINa3 A NdY
wila (thickening agent) ¥3aa13¥ iRl
(gelling agent) avly wiu lusfuun 1
TusAu TusAudwdes waniu dadwa
WU A1913UUN (carageenan) BUWUS
PRI TUATITAGLAN sIpUTuYTIAIN
AIRITBINTSHUYIUARE (Blauel et al. 1996)
vislinasfinndnaeda Seaygralild
TurAAT U T AURT N8B LU LHwr

lalasmoaanedsne 1294 WIUWIUNY

(xanthangum), CMC, cashew gum i

[y
=] ar o &

Snwndnuusidedadauazauiuile
WeTUDaIN AU
vunfniodefupimsfisiails
wne wsiganludaelusfiuuarquAinig
Tnsuin1swariin1suslnAetguwsviay e

(%
° [

ﬁaqﬂ’u 991N UATE AU UIUNO AR DINA

8

AU NI U AU L TUR I T IUSAYIDATH

o

d80 UITed

= ar

Wi TngUssavANaWUINAR

AUNUBUSITRLUIARA LDTURIINUIUND

&

ADY ImmgaLﬁuamlmﬁuLLazﬁ’wuwé’numt

[
=] ar ar

WanuNazadniuatdsaidusdy Mol

Y ea o X o A A A e &
wamnm‘m*nwmuwumaduﬂsmmiaumﬂLﬂu

ldaruninsgiu  iealndasafoney

HusLne
U

6 Y|
qﬂnsmuamﬁms
1. AEmTNARASHTIWIALASLTURITRIUSA
WARASNAIUSAlABUIEIUNAN L LA

UuNdmans anansie inde dduaey

waztiudle wanlddniu udiuieedetiy
ATNGEIF Wuoa 1 Wi miudia i
ﬂuﬁ’sﬂmwﬁ'ggaﬁnﬂ%’a WEIRIUNFNT
m%tmlﬁlﬂ’[ﬁmw%au‘[ﬂﬂmwju’lu‘ﬁﬂLﬁaﬂ
wianauldidrduduiial 15 ufiazls
AN IR

FIUNTHARLTUA RIS WauLe
(ﬁ’nmamatm%mﬁaé’mf) FarunsaInudn
wwanfAsuasaiesonls aniuleay

& a

Souaufigungdl 90 "z, unaY 1 Ui

a

1%

vsytamauilan Wadn

2. Antaanuileuazlalnsnoaasudiie
ﬂ%’uﬂ@eé’nvmzLﬁaﬁuﬁammﬂ%uamsﬂa'\n
N maes

2.1 nsfalaanuile

Anmwaroduile 3 oiia lown wile
Flwe uiledduarudledimilen Aflde
snwusifiodndarosaduasn fvualid
dadrudsusazsidadu 075 way 0.25%
PBIMINEIURENT NS Ipndiaduailsn
IINUBUAIBF LU TANIINITANTUR 1D
81989 Aondonufauilefivilviasuasad
dnwusiosuidalnddsefude19n1enis
ﬁwmnﬁ'q@ Waldd miun1sfnynazey
lalasraaaaudspll

22 nsdaiianlalasreaasus

Anuwazadlalasnaaassd Lewn
A5 1T UUULAL LTUUNUAN USuaunsld

0.1% 2ANUATNEIVNANTNNG NHADAINN

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 169



avizasaduasn Welfiudiodnelugifu
Wunar 154 1 §adt war 2 dianst loed
aiusulsnilildlolaanaaassd (gasan
sumsun1sdadonuile) useg1ed19ds
daldnnpiinunslalasnpaansfivinlyiadu
mﬂmﬁmmmﬁqﬁﬁq@
ﬂ%umﬂmmnﬁ'}uu'ﬁ"smﬁaagmﬁu
31U Tigmsuniswmuasusdsaainious
i‘i";m§aagmamlmﬁu’[uﬁu’umauﬁialﬂ fa
adualsafiduSinanintuis 30% Tawin
winzasaunanierae Taglduilouazlalas

ADRADYUARINNANIIARALADNTUGL

3. NMTRRILIASHEYSAIINTUNEIWME D
gasanlysiu
vnsudsduSananisufielusu
AaussanasSinnunduis 25 20 15
WAy 10% lAgtvinTedaIuNENInan
uazfinsualsngasinyiunanisuiis 30%
YOI IUNTNIINUA Hugnasiede dnly
Ussifiugnwus s duiauaranuaiansaly

N3LWNTZRHEN (spreadability)

4. FBmTinAuaNTANINBAW

41 aNuude (firmness) WaTAIAINY
Witlen (adhesiveness)

Y I LI TR (Tl P TR TTE ARG
AUONA1Y 3 BN, Wl ndnens hodnsadie

AIDNIANNENUE DA NAT (Texture Analyzer

170

TA-XT 2, Stable Micro System, UK) lag/ld
i¥asuUneie 457 viimsTasaude uaen
Anuwmilealasnianaiinanaslulusngng
Ieisver 2/3 289G TRLEIAIAT
Sadu gruA1ANLTeRInuIInaIaENs
Foga AnmNmienusinuzuznau
I n1snaany 3 TuEnALeEY

4.2 ANUEINITOUNTUHNTEAB6N

NsNATaLLLNe Mvuavinawn
Sagrpussasfiinfurasainndsresadu
qulsn Wavhnmsneweaulduseiimvuaudn
Trdapuwia el uilaslsnAainusesn
Ny lfuian 1 uft Seneuiiadu
rualviuny X Wuan wazwny Y
FLUEN AHAINISRIUMTUHNSE AR
srazn1fIaa NITnAdsuildeglat
Usraanuselunszyi ¥ianisnaass 3 11
wdmnAae

43 ANNAYAD (PALLUAIRIN Kim et
al, 2009)

datnsauasurusaluumdes
femas7 6,000 souANt Wunan 30 wdl
1% pasture pipette wanaTuenn ¥ns
NARY 3 TIUEIMIAREE AIAITNAIAT

AWIUIN

ANANAT (stability) (%)

UIHINTOIASNFLTAVIAINISLENUINY < 100

UAUNASNELTAE NG

MsETITINsineag U9 30 atuil 2 wgenan - denen 2555



5. NMIATIINAUAUANTALATUSTIHUD Y
nafivreHAaT gAY
iedussngasanladu wwaniu
giduile AUsfiunwes : uaenin ua
san Judmgu 10 : 3 : 5) ludanau
ABussn © e T 3 1 I Dundndust
WHUFATRIN NTUATIvEILBIRUITNeY
TagUs e N ULRLAINAIINUDBIH AR TUT
ﬁﬂmmqmslﬁuﬂu@ﬁu ULAIRAMTNAIAIN
Wunsa-a19 (pH) ANAY wazdiuin
dunIdandarvunrean Iz uKAn N
gAEIMNIINLBUAITELLIATaNen. (f5u1,
2539) léun qﬁum%ﬁﬁwm dafuasn
Tadnasn uax Lactobacilus spp. ¥N1S
a1 eI silaeauddssiuguniwems
FONTUAUAT LR WAIU WA AT UTI DTN

NEINUIRENBATFNEAS

6. NI NUHUNITNARBILASNITIATIER
NNNGA

N1INARBIINLANULLY CRD VA&
ANNLLUIUIIU (ANOVA) uasiliauiiiay
AN ULANFNAT LA BB IAIAYIN1TAN BN
fILN1INATBULUL Duncan’s multiple

range test

NANISNARBILASIINTOL
1. nsdaaanuiluazlalasnaarasniiie
ﬂ%uﬂ;aé"nmuzLﬁﬂﬁuﬁmmﬂ%umﬂwmn

PIUNDYIRDY

NSHARAINA LUIAINUIUNDINED

Tun1aneanet Wasdumvual¥iusuon

£
0w A

iRy 30 % Tastminoesdiunas A
danvuaainuan. (G5uiN, 2539) NN19
Answazasuils 3 vfaldun wiled1lne
wiledndn wazwildmisafiaudadu
0.75 way 0.25% lauuvinassaiunas
Wonue ddednuusdeduiarosesusiln
WUNANRNNUTILRTAINN WL ITBIRSNE LA
N5 lduanaaaeineiliu & dneaia
IMNAANMNLDILRZ AN T EIIR9AS NS
fwanlaslFudlotiamien 0.75% wazudl
17181 0.25% lagtninaevaIunas
wanne Tuamsidialdudednilne 025
wazilednign

0.75% 0.75% lpy

[
°

UHINYD9EIUNENNINNG A2 finSuaLlIaf

£
]

HulpFudaudenituazinilisaninaneng
NWNNIAEWNITDEATUNNAGRA (Table 1)
Tun1sdoinadneurlsingang
a3ussanwaalaslduiledinlue 0.75%
wiledd 0.75% wazuilednilue 0.25%
Tasvmtina s IuraNonan MEusasas
iannsAuds  Judndufeu  Tuwmed
ASuasninangroutlediamileon 0.75%
wazuilvdnign 0.25% Tasnmednuesaiu
nanoviae Senaldnususidoduiaiiiuie

Fu lddudludsuidafusias Metiuileazyin

v o

AU TIANANB UL TNEE Lazdann
viiAnaunulasuuasynvscduranisiia

NSzNUanETes T UNNTL TeTedunsiin

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 171



Table 1. Texture (firmness and adhesion) of cream spread

Cream spread sample

Firmness (g) Adhesiveness (g)

Commercial (reference)
Cream spread from
soy milk

(30% vegetable oil)

Corn flour 0.25%

Rice flour 0.25%

Corn flour 0.75%
Rice flour 0.75%

Waxy rice flour 0.75% 60716 b 3.374

60856 b 1.172 -30.192 a 2519

83.880 a 15.879 -44136 ¢ 8.595

85.634 a 8.064 -42.168 ¢ 4.166

-29.237 a 2483
77211 a 4.389 -36.546 b 2.962

62471 b 3.217 -31.766 ab 0.974

Means in the same column followed by a commeon letter are not significantly different at

the 5% level by DMRT.
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Figure 1. Emulsion stability of cream
spread means in each bar of control
carrageenan and xanthan gum followed by
a common letter are not sigificantly

different at the 5% level by DMRT.

0.25% lAtUYTINT DIA TN NV NNALTURIS
Todneus o dNde LazusUWIUAN 8195

SNHNANNASAITDIAINA LT

2. MIRAUIATHELITAINTIUNEIMAED

gnTan sy
n1sUSuaaladunianisantsunn

udrluninalsasdonasdadnpusiiie

al

NNRDDIASHELLSA LilaganuiTuv e

ET

a s &

wamnm%ﬁé’nwm:ﬁuua:’lﬁmmiﬁnmwL‘flu
asunelulinauziasy Fadudnuuzdie
FUAFNEAUIDINARAURITIWINATHE LA

ASNANALALNIEDILUN (DePaolis, 1979;

[
o a

Bakal et al, 1992) avtun1sUiLanSH U

[
ar

Tastulunravaassnsat

=

AN INNRYDINTT
AU UN TR NI aNNE 51U

mmmmm’lumi UNNTELFIUDIATNALLSA

WuIN1IanYiNInTuReeIn 30% lag
dwnin i 25 20 15 waz 10 % laesiwin
ANEIAL AINA I ANNLTIIaIASNEL TR
Wntunazfavi e nmdoafuul Ty
wntudae lurusidsriunisandiuin
ViU RTEIN A LA EINIIANTE B FITa

AINNILIAAARY (Table 2)

[
a

Lﬁ'mmn‘?mqﬂszmﬁwé’rﬂumui%u
AofpIn1sWaIuIASNA I IANINUNEIMAR S
gasanlefu n1sfiesusilsafianysunm
Ursunie 25 uay 20 % lasuandnves
fIunEy Jadinude auwmieanazaing
f1uns0lun1suinIzaesIvasAIuasall
WANAIITY LLathLLmnﬁiNmngmﬁugm

(Wi 30%) aeldpdAMNEaR Lagas

[PV
v o a a

NIHUIHUNWDY 20 % Iﬂﬂﬁ?ﬂﬁﬂﬂﬁ]dd’luwﬂﬂ

)1

fiusuaumslihiuRsgounin IR{ NNl
ﬁanﬁinmmmaﬂlmﬁumngmﬁnﬁlﬁmn
ni1 Tewsemeiianuu s dudalainieain
foteiugiu MaduFeldainailsniils
Wiy 20% leeuminaevaiunan &Sy
N13ANEIDIYNITALUATNIATWEIIIUT DY
wARSURLTUAITaUsAsB LY
Tunsfnmednaisngaasalodu 14
Wituii 20 % uilelidn 025% wpuumuiy
01% laeniwnin uasauwaNdy q (Table 3)
ndutasuasefimIonldanan s
dislendundndurusuddsadsassioiiuain

UUNOINARDY

3. m9UsziuasAdsznaulapdssunn ua

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 173



Table 2. Texture and spread ability of cream spread at different vegetable oil content

Vegetable oil Texture Spread ability
content (%) Firmness (g) Adhesion (g) (mm.)
10 79.072 a 6.390 -37931 a 4.435 8534d 0772
15 76.120 a 3.221 -35.421 ab 2.884 9916 cd 0.050
20 65.420 b 1.849 -32.101 ab 1.172 11224 bc 0.768
25 66.564 b 4.227 -36.713 ab 4.091 " 12124b 1720
30 62478 b 3.811 -31.767 b 0.691 16.301a 0.887

Means in the same column followed by a common letter are not sigificantly different at

the 5% level by DMRT.

Table 3. Soy milk cream spread’s recipe

Recipe Weight (%)
Soy milk 59.15
Vegetable oil 20.00
Vinegar 9.00
Sugar 9.00
Salt 1.50
Rice flour 0.25
Mustard 1.00
Xanthangum 0.10

mqm‘nﬁwmwﬁﬂﬁmﬁqﬂﬁw
a Qs & &a CY
HAASUN LB URIB AL IAan laTua N
k4 o o ~ 'S
YuNfIwiaes Sasdvsznaulasyssunnunas
WANUDBINARTUA (Table 4)
NAANUNTANRIUITURINITORAR
Usunuloduvae 16.22 % laaazldsu
WA 14598 Kcal/100 n. daLdinysuno
UduaranIdieimuanIasgIuKNIAS N
WHURITELUSA (NBN.) WANRASUNARAIUT

Fudgnwuz idaduNanlinansigain

174

Table 4. Proximate analysis and calories of

reduce fat sandwich spread from soy milk

Proximate analysis %

Moisture 64.21
Protein (factor 6.25) 463
Fat 16.22
Ash 1.71
Crude fiber 113
Total carbohydrate 13.23
Total calories (Kcal/100g) 217.24
Calories from fat (Kcal/100g) 145.98
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Table 5. Product’s shelf life study

2 weeks 4 weeks 6 weeks 8 weeks

Control
Property Room Refri Room Refri Room Refri Room Refri

sample

temp gerator temp gerator temp gerator temp gerator

pH NS 4.40 4.41 440 4.39 441 440 441 - 441
Rancidity "° - 0.46 0.67 053 055 0.52 0.50 - 0.51
(TBAmalonaldehyde/kg)
Total plate count {cfu/g) ND ND ND ND ND 10 ND - 10
Yeast and mold (cfu/g) ND ND ND ND ND ND ND - ND
Lactic acid bacteria (cfu/g) ND ND ND ND ND ND ND - ND
Coliform (MPN/g) <3 <3 <3 <3 <3 <3 <3 - <3

ND = not detected,
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NS = non significant : MPN = most probable number
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