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Abstract

Tamarind (Tamarindus indica L.) is widely cultivated plant with high consumption in
Thailand. It is used as raw material in many varieties of products. The utilization of tamarind
seeds is limited. The objective of this research was to study the effect of the microwaves-assisted
extraction (MAE) on the properties of tamarind seed gum and its application in strawberry jam.
The extracted tamarind gum with magnetron power (480 and 640 W), and extraction times (4
and 6 minutes) were prepared. The gum properties were measured by % vyields and color values
(CIE L* a* b*), a proximate analysis, water absorption index (WAI) and water solubility index (WSI).
It was found that the magnetron power, extraction time and the interaction between two factors
affected all parameters (p<0.05). The MAE at magnetron power 640 W for 4 minutes showed the
highest % vyield, L* value, carbohydrate content and WAI (p<0.05). Therefore, this extraction
condition was chosen for further study. The optimum gelation condition of gum was studied by
varying pH (3, 5 and 7), temperature (35, 50, 65 and 80 °C), and total soluble solid (40, 45 and 50
°Brix). The gel properties were measured by color values (CIE L* a* b*) and flowing time of gum.
The gel condition at pH 3 had the highest in L* value (p<0.05) and had the most flowing time
when dissolved at 80 °C with total soluble solid of 45 °Brix. This optimized condition was used to
produce strawberry jam with 4 ratio of pectin to gum: 2:0, 1.5:0.5, 1:1 and 0.75:1.25 by weight of
strawberry puree. The physical properties of jam were determined by color values (CIE L* a* b*),
flowing distance and spreadability. Sensory evaluation was performed by 9-point hedonic scale in
appearance, color, spreadability, flavor, taste, cohesiveness and overall liking attributes. The
results showed that the strawberry jam at ratio of 1.5:0.5 was not significantly difference (p>0.05)
in flowing distance, speadability and sensory scores in flavor, taste cohesiveness and overall liking

from the standard jam formula (2:0).
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2.1.3.5 AAnuaEnsalunisazale
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a
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M50 1)
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sAUsznaumaAiiegelideddy TnauTum

A15199 1 USunaunandnuazAndueaiuiananiemaainiinsautasssegnailunisanaimnany

Magnetron | a1 SovazNanan AN
power (W) | (u¥) (% yield) L* a* b*
q 4.98+1.08" 43.17+0.05" 8.65+0.01" 20.1320.04"
480 c b d c
6.79+0.80 50.69+0.01 6.76+0.06 18.53+0.04
4 8.20+1.14" 52.36+0.06" 8.72+0.02° 22.19+0.05°
640
6 6.83+0.57" 45.39+0.06" 6.86+0.03° 16.13+0.02°
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Aty (p<0.05)

palunsananmnanu

Soway (% lnaurntngn)

Magnetron | L1381
power (W) | (u¥) ALY TgTu TUsfu L aslulawnse
4 1557+0.17° | 0.76x0.03° | 9.41x0.14° | 3.85:0.11° | 70.40+0.24°
460 16.180.15° | 1.27:0.14° | 9.95:0.16° | 3.76x0.12° | 68.84+0.31°
4 10.79+0.10° | 1.71£0.09° | 11.33+0.17° | 3.50+0.07 | 72.70+0.14"
o0 6 | 9.87x007° | 1.25x0.15° | 11.06:0.22° | 5.4410.05° | 72.38+0.22°

<, ] PN oA
wanadu ALRae + ANLUVBIUUNINITZIU (n=2)

bcd o { & o v 1w ] 1Y) o I o
e FlauToNEINAUAINALAINLAIRARLINULANA A URE 19l Tad
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Va1 4 Ul 8
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3.14 mmmmmiumi@m%’uﬁﬂ (WAI)
wazAuaLnsalumsazaneti (WSl
AMasuuniinseu szeziailung
affn wazUjduitusvestadesisansdfinase
mmmmaaiumi@m%’vﬁw (WAD)  hagady
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a5 xyloglucan sanunldnnTy %amimjmﬁwﬁ
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o

ey WA Wiuasdu Inefimduantinsou 640 ad
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181 4 Wil Tien WAL geanegnadideddny (ps
0.05) waglyian WSl gegaudlaiuandnsainnisanin
fianz 640 s 6 Wit egnsditfudidey (p>0.05)

Fathu 9nnsfinnsandosazy3unal
nanan USualusiu mslulaiase A1 WAL wag

WSl n15ainfuaInudausunuindawuniinsou

[ =]

640 Sa¢ Mszezian 4 wil WBuanefivanzay
fian uazilldlunsvaaesseld
3.2 nan1sanedadedifinadoandnly
NMSNALRAYRNUNAANT VN
3.2.1 Nave9A" pH
NIANEINATDIAT pH  ABNI5LAA
Wavesiuwaauzw Insazateiiudegamgll 70
°C (miwqﬁ" 4) wud%ﬁamwmﬂummﬁwﬁ?u dana
Tiaaannfuiudauyvny dAnauasng (L)
Ty Arduns @) anas uazAAmEes (0%
Wiatulaedl pH 3 Wheadifanueainuazend
imdeuniign (p<0.05) Adunstoudian
wennd Wuit pH - Miuduiinavinlddnanly
mslnainiudntos Sanedsansavarefuiin
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'
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G PURIE T AR REBRE R

3.2.2 NA0IQMUNY

= a
N3AnYINaTeIRuUNYINLEluNS

Y

v
=

azanefiu wuimsiineamniligedu aglaiadn

THanlunistuau1ndu Taganizog19de 9

M15199 3 A1 WAI wag WSI 989iuinnauuninsauwas seaeiatiunsanansneny

Magnetron power (W) 181 (W) Water absorbtion index Water solubility index
4 6.28+0.13" 6.02:+0.22°
4380 - B
6 6.82+0.27 8.95+0.32
q 8.89+0.45" 9.35+0.10°
640 B =
6 8.86+0.12 9.38+0.14

< ] N oA
wanadu ALRae + mm&muummgm (n=2)

o o

bcd o a o o o 1 Y] & o o ' ) o Y]
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M54 4 Waved pH aamnll uazUSinamewdiiasaislinmue senisiineavestiuainuanuzyny

nattunislva AN
(s/24cm) L= a* b*

NauDy pH

3 2.29+0.12° 53.38+0.00° 3.52:0.02° 16.66+0.03"

5 2.60+0.04° 48.40+0.02° 3.45+0.02° 13.410.06"

7 2.81+0.09° 45.76+0.02° 4.22+0.04° 10.31+0.10°
NavRIUNYil (°C)

35 nd. 46.21+0.07° 3.85+0.04° 9.08+0.05°

50 1.24+0.11° 46.11+0.04° 4.66+0.01° 9.97+0.04°

65 2.65+0.32 45.78+0.02° 5.61£0.05" 10.17+0.06"

80 7.43+0.22° 45.01+0.00" 5.83+0.05" 10.52+0.04°
navesSinaedfiazansldviemn (awrnuing)

40 13.87+0.04° 26.11+0.04° 3.77+0.04" 13.22+0.08"

45 17.83+0.37° 27.21+0.02° 3.86+0.01" 13.37+0.11°

50 17.82+0.20° 23.69+0.04° 3.89+0.05" 12.2120.12°

T
oo

& ] =
waAdu ALRae + mwmmummgm (n=2)

abcd o ) °

ANAVNDNYIANUAAUIINBO IR LAY INUVDILARLDNTNAVDIFN1ILNNTAANLIA WANASAUD L9

o

HedAgy (p<0.05)

o

n.d. nunede liaunsatnanle

'
A '

aumall 80 °C azliaaiildiianlunisivaunnnd
Q3B 9 egditded1fty (p<0.05) (113199

8
Vigaun

4 idwnwsznisiiveung gy vinli

P

ansaazateduluinliedsauysal vinlud

ANuntainTuI skt tunis ivaiiudy d@una

=]

AoAd nudnisiiugumvgiadu vinliaadian

anag AALAY (a%) WINTU

QJ‘/Lilddl ¥

Wasaniuinanaladdnsudneman Weavaigunay

AINEI9 (L%)

v
° =

Iasazansnanidaaias Judenldgamgll 80

°C uanmgimngaulunisifaiaavesiuain
< ' -

winuzvlunisnaasssialy Wesanaiuise

avaneiuliegauysaluazinnumilagiign
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3.2.3 navedUSuiavesndanazansle

YIIUUA

P
=

NsiiLUSINIIaiaua ige

Wlansavarefuldinanlunsivaiivund
\fosnthmaszarelivueadaduaa vinldd
AUnilnNINTY [4] F991nn1sNnasfiuTuAl
yoaudsfiazaneldvianun 45 uaz 50 ewru3ng
Teaifanuminundign wazlsifinnuunnsiis
aehafitfuddey (p>0.05) (151971 4) denAdosiu

P L (% o

Meruinuudauzeuiiautindieduinniiu

' v
aa o

wagansainalalusyuuniiinia [5] daulu

1 A A A < a ¢ 1
ATUANE WUINNUINUYBILTY 45 BIA1UIND 11/3
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LANIAIAINEING (LF) wazAnd@nans (b*) uin

o

nanegeilledfny (p<0.05) wagAduas (%) gai

17

qmwi"l,ajlmrwmmﬂﬁ 50 94AUSAY 0819y
ddy (p>0.05) Fudenldusunaveudefiazans
Ighavun 7 45 ewnuing Wuaneildlunis
Wnavesiuwdauruslunisnaassely
Feuannnisiansanludnd was
narlunisivavesansazais iy wuinan1ied
wnzaulunsineanniumdauzeuied pH 3

gaundl 80 °C  wazUsuuveudsiiazasle

T9NUA 45 BIAUSNT

]
£ I

3.3 NAUDIDNSIEIULNARAUADAUN

a v 4 I3 L)

wisnzanlunaniugineNgnsaduess

3.3.1 NANNSVAADUNIN LN
AswUsens1drIuveRnARuaanuly
NANAUNWINANTDIUDSTS NUINNISIIUSUUY
< oA a X ° v a '

WIAANEVIUM ALY vintAkeudAAuaINe (L)
LU AELAY (%) Auwiluuanas @ruaAdvdss
(b¥) fanlasuwdasluidntias (157199 5) wans
Jaszerni1alunisinaveawsy WuIkeuNg
US1Nauiuiudu iaRulseas sediszaenialunis

Traundunseiinnuuniinanas ¥9io19:Ana10

wanudauaiursalunisiiaealuneula
Anfudeuyey fafuugufiisnsidiuesiy
wn Feldnswaduwaaldlifvifuneudil
Snsdutuiitiesndt dauen spreadability 9zUs
vondeussildlumsinlviuesdegusne il
wurltfuanas WeorfiuUSunadudenndostuad
auniinvesueufianas WeorfinuSuatugui
Ingdeegegns 2:0, 1.5:0.5 uag 0.75:1.25 il

o w

upnANNUeE1lTudAey (p>0.05) (9119799 5)

LAzgns 0.75:1.25 fiA1 spreadabity  gafign
desnuengnsiifinnumiiatiosiian evhnis
Safn spreadability Waindsanzadiulussazmisd
ﬁﬂﬂd%wﬂuqmgu 9 Flikeuinnisivialdnun
AaTfuRssRuIlesitaiausanafivhlilaen
spreadability #1¥ldunniAuniianudues
3.3.2 Nan1IegaUNUTEamMaUNa

;:Jmmaawﬁ’ﬂﬂiﬁﬂmmué’f’saﬂmwm
Fldsnsrdrunaiudety 1.50.5 lduans1aain
gns 20 (ansunsgy) Tumnanu Yeuzdisaege
gns 11 uag 0.75:1.25 JnAdaUaIuITaRenAIy
wanenglusu NAusa SR N3N wazAIl

YoulngIIeBNINMBLNGAT 2:0 Uar 1.5:0.5

]

19199 5 wan15inAd ssezmslunisiuva Larauannsalun 1w LeNansoluassniin1swys

DT IUNARUADAUTLANFA1IAU

31U ANE sx8yn9lunIg Spreadability
(pectin : gum) L* a* b* lua (cm/30 m) (g.sec)
2:0 18.75:0.02" | 32.120.03° | 19.07x0.11° | 2.15:041° | 311.76+26.67"
1.5:0.5 19.30£0.03° | 32.45:0.05" | 20.25+0.13" | 2.25+0.23 294.119.21°
1:1 25.18:0.04° | 29.67:0.04° | 1821x021° | 3.01x034° | 236.30+16.76"
0.75:1.25 25.64+0.04° | 30.93+0.08 | 19.38:0.35° | 4.20+0.21° 338.51+13.44°

I ] a oA
LEnw U ALRaY + ANUVBILUUNINTZTU (n=2)

o

bcd o a o o w1 o S o ) | ) A o W
e AILAVNDNYINTIAUAIAUITNALDIAIAYINULANH NN UDYIUUYEN QJ](pSOOS)
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215815 Imermansiazinalulad

AN51991 6 AZLUUNITNAABUNINUTLENAUNFVDILEUANTB I UBSINTN1TWUTONIEIUNARUAD AU

H19AU
. .. h31dau (pectin: qum) lngrwiinansoiuasinvu
ANWUENNUTLANAUNE
2:0 1.5:0.5 1:1 0.75:1.25
anvazUsng 7.10+1.43 7.13+1.39 6.75+1.32 6.96+1.41
a" 7.51+1.04 7.46+1.03 7.13+1.01 7.11+1.34
ALENTeluN U 6.75+1.57 6.90+1.29 6.73+1.43 6.48+1.51
nausa 7.0121.33° 7.03+1.26" 6.10+1.68" 5.71+1.66°
AR 7.06+1.57" 7.03+1.47° 6.00+1.82° 5.78+1.86
MsiNZea 7.01+1.43° 6.90+1.36" 6.40+1.41° 5.91+1.36"
AsvaulneTI 7.25+1.22° 7.18+1.17° 6.30+1.40" 6.71+1.41"

wanudupzuuuade = dudonuunnigiu (n=2)

v o

b o Ao o o 1 ) = ) ' ) A Y]
° AIAVNDNYINTIAUAINAUINALDIUDULAYINULLANAINAUDYINHUYEN m(pSOOS)

o

" liupnasiusenefivdudAy (p>0.05)
HINULUEANTBIUDT SN IO EIUNARUABDNY

gns 1.5:0.5 Indugnsignageuliniseensunl

Y Y

o

wANE1931nans 2:0 ag19iided ey (p>0.05)
(M15719% 6)
a A
AMsRTUIANE szeenislunisive
spreadability wagn1InaasusulTzaMANNE
NUdMEUgASNNnI1dIunARUAD ALY
1.5:0.5 flanUAlnalAsaiuneugnsuinsgiu (2:0)

WNAign

4. a3y

4.1 annsimunzavlunisadatuwdn
nzaunglulasian Ae naslmaauniinseu
640 9 wagsrezlian 4 Wi

4.2 anmzimuzanlunisiinearesdy
wilinszy fo 9 pH 3 gaumgdl 80 °C uazUSun

2 o v a o«
GUENLLSUQWaSa']EJIWVNMNﬂ 45 23AuINY

4.3 §R51dUVRINARUADIULUEALLYIUT
winnsaulundnduaLeuansadiuess As 1.5:0.5

ngntnansaiiuassavy

5. AnAnssuUsena

VRUBUAN  AIAIYNINYIAIARTUAY
waluladnisems AurInedmansiazinalulad
uIne1dusIsuaans fatuayugunsaluaz

v
[
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