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Abstract

Research project 1 Development of Intermediate Moisture Rambutan as High
Value Functional Food Product using Osmotic Dehydration combined with Drying
This research was developed the intermediate moisture rambutan meat product as
functional food by using osmosis treatment combined with drying. The effect of the osmotic
solution in a mixture of sucrose (0-50%) and oligofructose (0-50%) was investigated. It
was resulted statistically significant in the mass transfer, including the WL SG and WR as
well as the quality of the rambutan meat after osmosis in terms of moisture content,
total sugar content, L* and liking sensory scores for flavor as well as overall liking
(p<0.05). Using the mixture solution increased in WL SG and WR more than using
oligofructose alone as 0.81-1.56% 0.68-1.93% and 0.55-0.92%, respectively. The effect of
calcium lactate concentration and ascorbic acid concentration combined with osmosis
under vacuum pressure were carried out. Interaction of all three factors significantly
affected the mass transfer vitamin C content firmness taste liking and overall liking
(p<0.05). There was no influence factors affected appearance liking and color liking
(p=0.05). The treatment used 2% calcium lactate and 1% ascorbic acid under vacuum
100 mbar for 10 minutes enriched rambutan meat after osmosis with high calcium and
vitamin C content and received the highest overall liking scores (p<0.05). Stirring of
osmotic solution increased mass transfer, calcium and vitamin C content (p <0.05). It was
found that using peristaltic pump speed at 200 rpm increased highest calcium and
vitamin C content. Osmotic pretreatment of rambutan meat reduced the vacuum drying
time up to 62 minutes compared with non-pretreatment. Intermediate moisture
rambutan meat product through osmotic pretreatment had more total sugar content
(69.33 ¢/100g dry weight) calcium content (31.15 mg/100g dry weight) and vitamin C
content (1582.74 mg/100g dry weight) including received more overall liking score in
moderately like level (p <0.05). Intermediate moisture rambutan meat product was safely to
consumer at room temperature at least 4 weeks and gained more than 6 overall liking score

along storage time.



Research project 2 Production of exopolysaccharide from spent osmotic sugar

Exopolysaccharides (EPSs) are biopolymers produced by many species of
microorganisms,in particular, lactic acid bacteria. Normally, EPSs will be secreted during
microorganism growth in form of mucus or capsules that attach to microbial cells. EPSs
are of worldwide interest in food industries. It was applied as texture thickening agent
stabilizer enhancement agents for various products.

In this study, EPSs were produced from residual syrup from semi-dried
rambutan production and other cheap carbon sources. Each of 3 lactic acid bacteria
namely, Lactobacillus plantarum TISTR 050, Lactobacillus plantarum TISTR 096
andLactobacillus casei TISTR 047 was cultured in 3 types of culture media including
MRS, BMM and SDM. It was found that L. casei TISTR 047 cultured in MRS (pH 6.0) gave
highest EPSs of 4.86+0.15 mg/L. Thereafter, L. casei TISTR 047 was cultured inculture
media containing 7 different proportions of residual osmotic solution of syrup from semi-
dried rambutan production which was a mixture of sucrose and oligofructose that used
as carbon source instead of glucose. L. casei TISTR 047 cultured in media contained
oligosaccharide alone produced 49.9+0.66 mg/L of EPSs while culturing of this bacteria
in media contained oligosaccharide and coconut juice (50%:50%) produced highest EPSs
of 69.18+2.07 mg/L. Furthermore, culture of L. casei TISTR 047 in media that reduced
expensive nitrogen sources including peptone, beef extract and yeast extract to 50%
could produce more EPSs (107.17+1.05 mg/L). Moreover, L. casei TISTR 047 cultured in
dextrin alone could produce highest EPSs of 182+1.67 mg/L. The latter might due to the
fact that dextrin contains more glucose molecules than carbon source of glucose syrup
and oligosaccharide.

Comparison of extraction and EPSs analysis methods were also conducted. Two
solvents, ethanol and acetone, were used. It was found that using acetone with ratio to
that of reaction mixture of 4:1 could extract more EPSs than ethanol. Three EPSs
analysis methods including Anthrone method, Phenol-Sulfuric method and DNS
methodwere compared. The analysis results revealed that Anthrone method gave higher
values of EPSs than those obtained from Phenol-Sulfuric method and DNS method.
Types of monosaccharides and organic acid characterized. Glucose and raffinose were
observed as major monosaccharide with a value of 73.5% and 12.8%, respectively. The
rest were other type of sugar. The results of monosaccharides determination lead to the
conclusion that EPSs obtained in this study were hetaloexopolysaccharides. For organic

acids, amount of citric acid, lactic acid and acetic acid were found, respectively.



Research project 3 Utilization of Rambutan Peel as Dietary Fiber in Health Food
Products

This research was to study the utilization of rambutan peel as dietary fiber in
health food products. First step, the effects of drying methods on the physicochemical,
functional and antioxidant properties of rambutan peel powder were evaluated. The
effects of rambutan peel powder incorporation (3-7% of total flour) on the nutritional,
bioactive composition, and quality of bread were also investigated. Rambutan peel dried
by freeze dried method (RPF) exhibited better qualities in terms of color, bioactive
compound, antioxidant capacity, water holding capacity, and glucose retardation index
than that dried by hot air method (RPT). Regarding total dietary fiber content, oil holding
capacity, slucose absorption, and bile acid bining, two samples were not different.
Rambutan peel powder either dried by freeze dried or hot air method can be used as
functional ingredients due to its excellent physicochemical and functional properties.
Proximate compositions, moisture content, a,, and dietary fiber of breads enriched with
rambutan peel powder were not significantly different from control. Crumb and crust
color were found to be darker when rambutan peel was added to the breads. The
volume and hardness of enriched breads decreased with increasing substation levels. In
addition, the contents of phenolic compounds, and flavonoids in enriched bread were
signifincantly higher than those in control. Substition level of 3% of flour replacement
was suggested because bread did not differed from the control in terms of hardness and
volume. Second step, the bleaching of rambutan peel powder by Alkaline Hydrogen
Peroxide method and the using for oil reduction in batter fried chicken product was
studied. Concentration of hydrogen peroxide solution was varied to be 0.5, 1.0 and 1.5
M. Rambutan peel powder was soaked in hydrogen peroxide solution. Then, the solution
was adjusted to pH 9 by using 4 M NaOH. The rambutan peel powder was bleached for
2 hours at room temperature. Results showed that L*, AE and water holding capacity
(WHC) tended to increase with the solution concentration. Therefore, 1.5 M hydrogen
peroxide was selected to be the suitable concentration to investigate the effect of

bleached rambutan peel powder on oil reduction in batter fried chicken product. The
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amount of rambutan peel powder was varied to be 0, 3, 6 and 9% of total batter
ingredient weight. Then, chicken piece (1.5 x 1.5 x 1.5 cm) was dipped in the batter and
fried at 180°C for 3 minutes. The results revealed that when the amount of Rambutan
peel powder increased, L* value, crispness and moisture content of fried product

increased but oil content decreased with significant difference (p<0.05).

Research project 4 Physico-Chemical and Bioactivity Properties of Oil including
Properties of Starch after Oil Extraction in Rambutan Seed obtained from
Manufacturing Waste

The objectives of this research were 1) to study the physic-chemical properties,
sun protection capacity, Antioxidant activity and toxicity of rambutan seed kernel fat and
2) to study the physic-chemical, viscosity, fuctional properties of rambutan seed kernel
flour.

The proportion of rambutan fruit variety Rongrean in this study was the fruit pulp
44.0%, peel 44.0% and seed 12% (wet weight). The rambutan seed fat yield using cold
pressed extraction (28.01%) was less than that extracted by Soxhlet (46.74%) significantly
(P <0.05). Peroxide value of cold-pressed rambutan seed fat equaled 0.25 + 0.05 meq
peroxide / Kg oil, which was lower than the peroxide value of the soxhlet extraction fat
(2.51 £ 0.52meq. peroxide / Kg oil). Saponification number, unsaponifiable matter, iodine
value and melting point of the cold-pressed rambutan seed fat were higher than the
values of the fat from the soxhlet extraction with hexane. The refractive indexes of both
fat samples were similar values. Considering the fatty acid composition of rambutan
kernel fat, the main component of cold-pressed rambutan seed fat was triglycerides
(52.9%), whereas soxhlet extraction fat composed of free fatty acid content up to 71.8%.
Saturated fatty acid of cold-pressed rambutan seed fat was lower than that of soxhlet
extraction fat. Fatty acid profile of rambutan kernel fat composed of saturated fatty
acids (SFA), which were palmitic acid (C16: 0), stearic acid (C18: 0), and arachidic acid
(C20: 0) Docosanoic acid (C22: 0) Tetracosanoic acid (C24: 0), unsaturated fatty acid
(UFA), contained monounsaturated (MUFA) and polyunsaturated (PUFA). MUFA were



palmitoleic acid (C16: 1), oleic acid (C18: 1 n-9t), eicosenoicacid (C20: 1), erucic acid.
(C22: 1n-9) and PUFA were the omega-6 (n-6 PUFA) containing linoleic acid (C18: 2 n-6)
and gamma linoleic acid (C18: 3 n-6).

Sun protection factor for UVB rays of rambutan seed fat by cold extracted
showed the ability to block the sun better than Soxhlet fat. The oxidative stability of
rambutan kernel fat after incubated at 50 °c for 56 hours was found that the PV and
TBARS of fat extracted with hexane exhibited higher than cold pressed fat. Total
phenolic content of cold pressed rambutan seed fat was greater than that of Soxhlet fat
significantly (P <0.05) and the amount of phenolic in cold pressed rambutan seed fat
was closed to the amount of phenolic of a-tocopherol, which is consistent with the
ability to eliminate free radicals DPPH and chelating activity of both rambutan fat
samples. Moreover, cold pressed seed fat had the ability to inhibit the proteinase higher
than Soxhlet rambutan seed fat significantly (P <0.05), consistent with the results of the
skin irritation.

The flour obtained from rambutan seeds contained higsh amount of carbohydrate
(58.73% dry weight, calculated from difference) and fat (30.08% dry weight). Cold
pressed method had lower efficiency in oil removal than the solvent extraction method.
After oil removal, the amylose content in defatted flour obtained from cold pressed
method (13.52%) was higher than the one obtained from solvent extraction method
10.28%). The morphological characteristics of flour and defatted flour presented round
or oval granules with 5-12 um in diameter. Results from differential scanning calorimeter

(DSC) showed that gelatinization temperature of flour was found in the range of 70.35-

82.65°C with enthalpy (AH) value between 4.11-9.06 J/g. After 7 days storage at 5-10°C,
degree of retrogradation was not found in defatted flour, while the raw flour was at
205.03 %. Pasting properties of raw flour and defatted flour were compared using a
Rapid Visco Analyser (RVA). The raw flour gave low viscosity profile. After oil removal,
defatted flour gave higher viscosity profile. Defatted flour using cold pressed gave higher

peak viscosity, holding strength, and final viscosity characteristics compared to defatted



flour using solvent extraction, however breakdown and setback values were observed to

be lower(P<0.05).

Functional properties were determined in defatted flour obtained from two
methods of oil extraction, there were no significant differences in water absorption index
and oil absorption capacity (P>0.05). Water solubility index and emulsion stability were

higher in defatted flour from solvent extraction method, while water absorption capacity
and emulsion capacity were lower (P<0.05). The defatted flour from both methods had
no significant difference in swelling power during heating at 85-95°C but solubility was

found to be higher in defatted flour from cold pressed method at 90-95°C (P<0.05).
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1) navesnsldansazanenansswinininaglasa (0-50%) wazinaledlnignlng
(0-50%) AoAINTTEIBIIIAATTUAZALATN YD1 s ndanTe0aluda wudinasld
ansaranenaufidaududuuansaty Suasvhlian WL SG uar WR s1udsUSanmniiuiy
USanauhnnananue @13 uagaruuuALYeUNIUTTaATARLTAYR wazAaLYey
lagsu unnseiueg1eiidedAyneais (p<0.05) Tnslluuilduiinisidansazareglasa
desegnaiearududu 50% shlsdianstemasns wasUmaniaanmaemndia
uinulesuazuunmuveulaesmefign nsldansazanenanlagliylasa 5-25% samfu
nsliinnaledlnmgnlng 25-05% Suualiilfrinistemnaansliunneeiuannin way
fif1 WL SG uar WR ifissnnduanmisldasazaneinnaledlnnsninaifissesafoniios
ntioswintu Tneifinduiniu 0.81%-1.56% 0.68%-1.39% uaz0.55-0.92% MuAIHU WA
Msfmdendmeassivanzandigarenisldansazarseealudnildlodlnvisnlng 50% lne
Wgnaansesaludaiiinisaemuiaaslaun A1 WL SG uag WR Wiy 23.08% 4.52%
ey 18.56% muddu SUsinanaty Wihfu 61.93% e a,, 1fU 0.913 Usunashena
favun 1951 N30/100 n3u A3 L* a* wag b* iy 53.98-1.77 waw 8.02 mudsy

ALLUUANMUTIUNNUSLEMAUNE AUANNTBULAYTIY YINNU 6.23

2) WAYBIANUTUTUVDILAALYEULAALAN (1%-2%) LALNSALDAADIUN (1%-2%)

[

Swfumsldannzagyaina (uazlild) dernmsaeminaasuasaunmue sz

IS) 1

N1500aluTd WUINBNTNATINTENINY 3 Uad8dlNasam1n1satemuladns Usuiainniud an

[

ANLUULLD AZLULAIINTOUNNAUITATIR LazAZLUUANLYIULABTIN 819iid1ATNIg
a0A (p<0.05) Bnswasiy 2 Jad89enIeAUITNTUYDILABLTILLAALANLAZ NTALDAADSTTUN
NnaraUIunananiug (p<0.05) kazdndnatiu 2 U989 NI TUYDLAaLTL

waamniunsidaneayyInAlnaseUsIawAaLEEY (p<0.05) warnui1dnsnavesdady
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NANAIUAMNTUTUYDILARLTULLAALANINARDAT a,, (p<0.05) BnSwavestladunansiu
ALTILTUYDINTALDAADTUNINARDAIIUTDUAUTATIR (0<0.05) uazdnsnavestladundn
é’mmﬂ%’aqummmﬁﬁwaﬁiaﬂ%mmmm%u (p<0.05) uagnuilifidnsnavesdadelai
fnasioruraUiUAN UL UTINg LazAuYeUsLA (p=0.05) Han1sfnLdendmaasai
WALNZAL ADNITIALLAALTULLAALAY 2% WaZNIALEAADTUN 1% luaTazany 9adluAnsy
ﬁ’umﬂ%aﬂnsquzg’m’mﬁamw 100 mbar Juan 10 w1d lngzwasnisoealudadl
USnauaaldengefian 3.23 $An$u/100 n3u wazUSinadnniiug 558.78 fadn$i/100
nsu sadedliAnisanewanads auwn A1 WL SG wag WR 1111AU 23.90% 9.61% uag

14.29% PUA1IAU A lASUAZLUUAILYIULAESIUVINAY 6.87 AZLUY

3) WAYBINIMYUMLATTAYAIB0DAlIANAEATINSEEYINATTLAL AL YD LD
Wigndainsesaludanuinisvyunivaisazateiinainlidainisaiemuiaais Ysuu
uAaden uae InfudiiunnfudeFeudisutumshiviuniumsazans nansdndonds
naaesfivsnzanfonsldanenyunuimNEInuIegnda 200 seU/undt hiane
nisnseealudaiiviunaueafouuaziniiud geilgaviitu 6.13 Tadn3u/100 N3y waz
846.93 fiadn31/100 ndummdy fidnsaiomuiaans TéuAd WL SG uaz WR gefian
WU 25.98% 9.79% uaw 16.19% awawy fuSinmuanutuazen a,, siaaiif

58.04% Waz 0.793 sUA1PU hazlAsUAZLULAINNYAULAESIN WINAU 6.30 AT

1) nseealufatunenoumaiuiianunsotisannailunsihuiadeldgey
anaMaigamnll 60 °C Meldanudu 36 cmHg adld Taewuinnziiiunsesaludald
nan 491 unt luwnefinsviutassiiliiunsosaludaldina 553 uit Tnedaudu
Winfu 15.14% wag 15.43% mudifu nansiIeuiisununimagfausisinunaglainy
nseedluda nuindusinamuduldunnsiieiueteditoddymeetn (020.05) WanTa]
g fsuefiiunisesaludaiiusunannanmun uaaidey 30dud @d ¢ waz b*
sudeianuuiuiionnninesiwdeilidiunseealuda (0<0.05) luvaisiinansias
WgArafldinunsooaludaivsuimend a*  warAn a, WINNINIEAUFITIRIUATT
g0aluda (p<0.05) d1uA1 AE veandnsudiziiafiiiunazldniuniseoaludaiie
Wisuleuiuinzannuin wsfidiuniseealudaia AE dosnimwandaaiaz il
N1UN1500aluTd N1TNAFEUNIIFIUUTEAMEUTANUIINEA ST LA IUATINIUNIS
soaludalasunzuuunnuseulae iy 7.47 Azuuunnnninazfaieildlanuntg

2aaluTaNlASUALLUUAINLYULALSINTY 4.67 ASLUY
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Siilangniaindnlalousslugalndiefiduainuvuiwiuinadovegiilioy
Wous ansaiuinuliigaumgiiviedldegates 4 dUani lnedindinulasndedmiu
msusiaa Weiuly 4 duai lesupzuuuanuveulnesiuingu 6.61 azuuu Fegluseau
gouldntesierouliunang
awv o a = 3 H P =
159152387 2 Msuaagsienlelnausnalsaaniiniaimasain
1) nan1sAndenwuaiisanwanfinuaznisasawdndue Weldimaglasaduunas

AISUBUVALTIY WUTT 1nnsAnwIUSEuisuARaInsatunisnandnlenedudnalsa
Yeudonunfiaauaninin 3 aneug lawn L. plantarum TISTR 050, L. plantarum TISTR
926 uay L. casei TISTR 047 lupmmsidende 3 gns lnevinisidssiigungivos wuuld
e Wuszerinan 72 $alus wuiide L casei TISTR 047 wanudnlanedudnanlsdldgedian
Tugnsensns MRS Ay 4.58+0.27 ndudedns Midsdluszaziaa 36 $alus ofnw
Wisuiuenfensusuiiuansatilue1isgns MRS wut L. casei TISTR 047 fideslu
91Wn3Wa MRS TneufusnfitenBudunintu 6.0 awnsanandnleneduinanlsdgsiian An
fu 4.8640.15 niusioAns ety Fudenld L casei TISTR 047 wazamsemnsiasaide MRS
AusuAraufitevdudiu 6.0 lunsufuussannigdug Mummgaudonisairadnlaned

wdnalsesald

2) HANSANYIANaTABINKAR ST A %aasﬂmﬂmiawawaaduaﬂ
iuiﬂLLuumsa maNauum’mmmaszﬂmal,t,auu'lmaIaaIﬂWiﬂIma WUT1 1ANNSANEN
thanafimdoannanfasieyiuis %qaﬂiuiﬂmiaumaaaa‘lmﬂ lusduuuansazangnay
iumwmmaégimauaummaiaaiﬂ%l@ﬂima LUULL%@QF’]’]%UE}U‘VI@LLVIUIUE)G]i’]ﬁ’JUVILLMﬂG]’N
AulunsinwUadgnsemisvas MRS Waviain 7 Qmwudfmm?’{m L. casei TISTR 047 Tu
mmiqmﬁ 2 Fadunsiaseieiimaledlnudnanlsdifiesesnafonfiusinandnlones
winanlsaligaan Aa 49.92+0.66 Tadnsusiadng

3) nan1sldansenmnssmgniimanzasenisuandndlelnaueaniilsdnauny
91MsdATIE  WUI ansAnwIuTasSUsuRaLLienaunulugnse11s MRS 84
WuATiEe L. casei TISTR 047 Tnefladinvewunasmsueunay (rmaledlnugnanslshivie
ANSWAILILZ AT thaznd 5'1maegiﬂia drmansieuns 13’1@'151@1%1%%% AN
w3U) fisnsarnfiuansneiy uazdndiuvewnalulnsaufiuand eiu wuiunasasueud
Tfing p3udiissednaion amnsondndnlanedudnalsdlduniiagn Anlu 18.20+1.67
nSuRDANT Lﬁaqmmﬁﬂm%usﬁﬁﬁwmﬂmLaqaﬁuaaﬂfwmwaﬂgiﬂaqaﬂ’iwLL%dqﬂwﬁuauﬁuaaﬂqiﬂa
lySuazinmaledlnudnalse snaundsnnsuauiilduinmalealnudnanlssfideldrimunns
T annsondndnlenedudnalsdlégeninmaledloudnarlsdfimdonnnisiam
RErARIER u,azmﬂmsﬁﬂmmilﬁmfwmw%aLﬂuéﬁ"sﬁdwdaLa'%umm%igiumﬁwémLéﬂi%waé
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winanlsd nudn mslddhugndiununisidiausaannlossulunisidsadewuaiise
anunsanandnloneaudnanlslduinniinisldiiusiranlessu wianislddiusiaann
lospustothuzndnauiu uwaziioanusinauvasiulasiay (UUlnu arsafnaniieuazens
afnandad) anunsondadnlenedudnailsd lunnniinislianUSinauvadulasiaulugns
9NSLABNTe

4) nan15fnw1IsnIsuenuiansimunzauie bildusuandndlalndueaniilsdg

9

fign  Wul1 9INnIsAnyIRanIsainLaznIswenuIgvsvendnlnedusanilsn Y0 L.
casei TISTR 047 Midealueimisgns MRS (Atlas, 1946) Nigaumnivies Wusseziian 48
Falus aunsaasunanisdneilaneil lunisiesgrivsunasanlenedusanlsdluguves

Y1aananualagldishaulnsy wuInskaulnsua1unsaldinusuIuuInIanIue Jan

[y 1

Winffu 15.58 + 0.16 n$useans wazinuSuandnlonedusnnlsainiunsaialagLeniuoa

a1

Tushsrdiu 1:1  Slawviadu 0.15 + 0.03 nfudedns lnossosiiarimunzaulunisld
ansazansueulnsy Wesnasazansweulvsuiinisdsy wladlumusseznariiusnw
Semsiwdouansazaneueulnsuliifiesmesonisldauluudazads Ysuinsvesansazarouou
Wsufivnzausonsiasz nuimsdenldasazarsueulnsulul3uing 2 faddns lny
amwmaqqmmﬁﬁmmzawiamﬁLﬂﬁ’mﬁl@iLmﬂai'mﬁ’w;l'quﬁmaaqﬁmuquqmmﬁ wazlyl

AIUANBNAI

dumsfinyiBnsienesivimandnleneduennlsdlusUvesiniarmualngld
Wiueadaysn wmnaWuaa%aWiﬂmmmimmﬂsmmmmam‘vmmmmwmfm 22.49+
0.31 nuriodns uasansa U laneaLsaarlsiTumsafalasionuealusag
dau 1:1 fidwiifu 033+ 0.01 niusledns MnmsnageuiEIstnuIUSuhmaialds
Aganiarandusiniuiluomsiviinuiniadudu 20 nfusedns wagnisinsei
Uninaudnlsneduennlsdlusuresimarouelagldisfiiuea nuiiludunouninsdew
megslaenistessiensa Lidndudewinisuiuusunsdu 50 faddns wszaunsada
AUFIanimataueldandegaiivininsa 11 faddes Tasafidaléfianalndides
funarisitausuausnlsnedurnnlsdld 0.05 + 0.01 nfusedns deliatioaiAuly

Tumsfnwiviarareililunsatndnlenedusaalsdluzluuuvesiniag loe
Tdardlaunavionueanuil msldesdlauaunsaaindnianedusanilsdliginiteniuea
Tnonslddarhazanslusnadiuvesesdlausotiniin 4:1 aunsainniniatomnlngld
Fuoulnsuldgeanil 1.66 +0.12 nfusiedns drumsléiniazansdanauenuoadei
wiin 4:1 laAwwi1iu 0.67 +0.03 nSusedns dwunsiasisiagisiueadan awsain
Usinaudnlewoduwannlsdligaiiandl 2.14 £0.03 uaz 1.23 0.16 n3usiedns mudu 1o
nvaeutiavesimaluanaifinagnsndunisnuinimaluanaisinuusznoy
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ihaanglea Wudwlnadedudesas 73.5 sosasnfe tmaniluadosas 12.8 dauil
wiaduthanasiadu 9 isadntes Jsazuliisiamediadnlenedueaailsdfiiy
hetaloexopolysaccharide @uUsinunsndunss nunsadnsniludiulung sesamunfe nn
UAARN LATNIABLYRAN AIUAIAY

Ta3en153987 3 nislduselevianwaenzduleamsluamsiveguaw

NATetwandbiiuindanudullalunsldvsslevianudenas Tnensuden
WIETHUBUWIIMETENANAY danason1siudsunlanunInamumee fadl
- FUANNAY F ANUEINNTOLUNIAUBNYABATE NUIINTBULIIMIETSUYEeN

o o a

ufs agsmauamiud sty warasddyiifauannsolumsiueyyadasylding,
TouwRUUaUANTaU
- UsnallsemsanuemassUFonzeglutag 56-61% lasiluloemsiilal
azanpinfuosiusznaundn (48-54%)  Uiinaleemnsiildainniseuuisieansouay
WNNIINITBULRRUULYEoNuTuan oy
- frunnanTRTmiing wui saUdeninzeuuisshemsiuriauuuionuds 1

aruanansalunsdutuageuansnsolumsdinensunsiiunglea fnd1 egndlsian
nadenagivansinegaiauanansolunisdiiity magaduinianglaa nistuf
1Al wagliumndnatusswisansineds

definnsanauatalaesmasuliin naudenansiiusuuisneudiBenudayls
AunlagTINAnIRAUFeNZaUWAIWUVaNaNSou agnslsfimunIseuwiEgeuanau
wildunuind wadndlinaanisneg Aadmiuillddummanesiioguam

dethnadennglulfiasuloemsluruniianuin vunlsildloemsainws
Whonungiaedis Weldiisedu 3-79% ludwadedsmnaniidass uararwdy uidold
Uhinamadonazanniu Usnasvestustiazanamiuddy wavaonadosiuaiauuds
fiiutunuiuiy Hednsunuiidenidenazeunisioauioudisedu 3% IUsunns
wazauuddlinanngasmiuny  auawiudnuiudeiiatunaldonaneiidesn
themauns Seisangasmuauagsdaian Inedlessdumsldnayudenazanntu Fuesuus
Haanduiu TnerusdannaaudenaveuuiuuutiBenudedidseun

Tusuaualnruing uazusslovidogunin wuin vundelifunaddaniangl
derasiensiasunlasesduszneumanil Tnenngasuuuiedimlndifesiugasaiuan was
Usmaileewnsdild (3-7%) hidwmasdenisiudsunvasleemnsluruaily vadiilofiansan

Ysunaleamwnsluvuuds nudn aundsunuimenaddeniasiivsinaleeimseglutig
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MnmsAnwimduiuresarsazanslalasiauesoonladililunisendna
Waenng wui anngiafigelunswendnaudoniag fe naudoningiiiunswendse
ANuLTUvesEsazanglalasiauUaseantyd 1.5 M 31nn1siAssiaudinienienInuas
maafivessauFonioy wui famnuaiisezauannsalunisdiniigs Tnsdidnay
a1 (L9 wndiga Ao 57.65 wagarmanmsalunmsduiigeiian fe 7.78 n¥inideny
fetn Wethumeasafuaduntieunen nud nandusiliyuudmondifunaiudenansd
siunsrlendseansazaslelnsiauiaseonled 15 M USua 3-9 wedidud veniuiin
drunawvianua fmseuthifuanasuasiienunseudunniudofunauienagluuinm
s
Tasen1533eft 4 auvAnaai-n1enw wasqniniedanmasstingiy saune

auUfvesdmanisaiaundiuannudamnziiuveaniaiisaingaamnssy

1) HaNSANYIANUANIWAT-NEAIN AUUANITUDINULEILAN AUTAAIUDDNTLATU
antffunsdnay wazanuduiveesluduainudanz  wud wigiudlsaseuiiiun
Fnwiidndrullawindudiuiaen walldruudaiiossosas 12 vastvinunzanyiaug

o @ o aa Y A A oA . ° !
nsafndulnlaiundiaunimiunisiuninii lnewudndian Peroxide value AN
FeaanmanatuAIAIdunsaNAIN1 wansInisanadugeliiinisivanuseususiagislu
sguinnisana sibilaiuligndesaanameuiiselalasladaailvludunadaiduiian
free fatty acid sindluduiaingig Soxhlet Noaumnd 80 pemgala wenIninisann
@ o o v al'al a LY |QI Y} I~4 1 1 [ 2
wugavinlalaluduniusuiansaludulidudidudruusenauuinninnisannnieg soxhlet
bianlelefuvesluduainnisatimduiiiigndt uenanlinsadadudainlildnsaludund
ruruarsvaululuanalugndt inlilaluduniiganasumatganinluivaiauuy soxhlet
inbiluduildainnisadawuuidulisnwuzidule wisiineungdvnes nsaluduiidy
parUsenounantulusiudnianzde arachidic acid wag oleic acid FawwnnzAuzi U1l
a [ '3 4{' o lej [ I3 [ Y =3 ::4'::1 a a U
NANANLATE9E1919 wanandnisanmdudalalusuudaasniussansanlunistdesiu
598 UVB  1afAni1n1sanamie hexane  hazdaiaudfnisanuaandmdunanin wagwy
USinailuednviavangenindnie saumsdanemnuseanaifessienniioanindnemie

2) HANNSANYIANTANIBAL-N1EAN FUTAAIUAINUNLA WaLAUURAUNTINVD
wlanlandenisadauiduuds annanisnaaessnududeduivsunaluiugata 30.08% lay
PYrninuine et ldadminsusanlaenisadadunuindusunalesiuaanas 19.35 % lae
Y1yinuiie d@unisanamgiivinazatgaiunsaanauisueantauinnin ngasnundusunn
lufumawidiony 10.14 % lnsrhwdnuis vdanisadauiduudanadsilusiu 10.18-10.20 %
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Tnegnimdnuis dmsunmsadabunuiutmanidviinueslilasgendt (13.52%) wuadn
memviazany (10.28%)

NANIATIIEBUAN WAL INEFeIeT0s SEM uiiuldiin Waudevasuda
anfnudnanzidnvazdeudinay 3 Wuskhuaudnatsszinm 512 pmislethlufin
audAnns thermodynamicnudn udlanannsuuvasauazlataingusl Peak temperature
(Tp) llunnsinsiiu (P>0.05)usullaansiasnidulnenisasmdu i1 Onset temperature
(To) Anfign wazilAn Conclusion temperarure (To) gefian(P<0.05)udlanianisannmdniene
flatnitusesviazanedamdsnuililunininaailuedugaiianP<0.05 ity 9.06
J/g dlethansazanoudsiniuns wandiluleduudmniiviioumgll 5-10°C Wuna 7 Ju
wuhiinsinsnsnsueduengluutbuliatniiuviidu Tefigamgfssnirafanisiin

SNTUATUTEIING 46.10-62.00°C  uazAMaIuITY 9.37 J/g Andu % Retrogradation
WU 205.03%

HARINMTIATIEREE RVA wudimnuniinvesutsfuiuiiasunn uiilenunis
aﬁ’mﬁwﬁuué’amm‘wﬁmzLﬁuqq%ul,ﬁa’[,ﬁmm%fau Iaewua A1 peak viscosity, holding
strength, breakdown, final viscosity Wag setback maﬂLLﬂﬂﬁuﬁﬁ’lﬁﬁﬁqm (P<0.05) i
peak time lilumnsnefuudlananasuvuatnindfiuie 2 wuuP>0.05) dowdeuiieuudla
ansfinunsatnitunuinuddiataisulasmsasaduiian peak viscosity, holding
strength, Wag final viscosity qquﬁLLﬂQWan%ﬁaﬁmﬂfﬁﬁuﬁaw’hﬁﬁazma gALIUAT
breakdown Wag setback 9iARININ(P<0.05) A1 pasting temperature Tasuilenaasan
LENNAIDEIIANEINN (94.03-95.22°C)

Tunshesevausiduning uilmansiataisulaensatndusaznisaingae
ﬁaﬁﬁazmaﬁmﬁ%ﬁmié@ﬁw (3.37-3.75 g¢/g) hag mmmmsﬂumsm%’ufwﬁu (2.42-2.44
%) laiunnsneiu (P>0.05) druutlsnansitthunisadmduiidduinisazaten (930 %)
LaZNIITNYIAIUAIIIVDIBLATY (22.94 %) qquﬂLLﬂann%ﬁsjmmiaﬁmé’aaéhﬁﬁagmaﬁ
figwiinnsazanstyinfu 6.60 % warnsinwmNuRsivesdtatuiniy 12.05 % ue
mmmmmhmmm%’uﬁ’]LLawmmmmidumilﬁmﬁﬂa%’mmLLﬂJWa’n%ﬁsimmiaﬁméu
sniutanansfiatnsefviharasaianisnesivesudsansansdsaeudios
wazutienlansatmifuisaesisiariidanimmesiliwnniafuiigumgi 85-95°C (P>
0.05) WAl 80°C Fdensnassaiianuunnseiu (P<0.05) wazutlsannsildainnisain
13ﬂﬁul,muaﬁmLﬁuﬁmmiagmaﬁqqmfflLLi’]ﬂV\Ia’n%ﬁaﬁmimﬂ'}ﬂ%ﬁaﬁqagmmawqﬂus&w

gaumdl 90-95°C (P<0.05) TnpArnsazanevesudlaansadaduil 95°C gafla 58.11%
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ATVUU YUBINNITNA BATIY WIBD BFNEYEN ﬂmmmaaqa LaZRANANY guanng. (2559).

HavesnsvyunIulunishsieeniseealudasenisaielounaansveilownzuas

ASYRUSUNNUSLENEUNE 27577593V 1manssnws s, 47(2)Auew), 205-208.
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