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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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Magnetron | a1 SovazNanan AN
power (W) | (u¥) (% yield) L* a* b*
4 4.98+1.08° 43.17+0.05° 8.65+0.01° 20.13+0.04°
0 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°
00 6 6.83+0.57° 45.39+0.06° 6.86+0.03° 16.13+0.02°
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Magnetron | L1381
power (W) | (u¥) ALY TgTu TUsfu L aslulawnse
4 1557+0.17° | 0.76+0.03° | 9.41+0.14° | 3.85+0.11° | 70.40+0.24°
460 16.18+0.15° | 1.27+0.14° | 9.95+0.16° | 3.76+0.12° | 68.84+0.31°
4 10.79+£0.10° | 1.7120.09° | 11.33x0.17° | 3.50+0.07° | 72.70+0.14°
o0 6 9.87+0.07° 1.25+0.15° | 11.06+£0.22° | 5.44+0.05° | 72.38+0.22°
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mmmmmlumi@m%’ufﬂ (WAI) hag a3y
annselunsazatst (WSl (mMs1eit 3) Tnewuin
mMaiiniguaninseusazszezalunsatavh
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Fathu 9nnsfinnsandosazy3unal
nandn Usualusiu aslulawmse a1 WAI uag

WSI N15aARfUaNNUAANE Y ILARISMUNTATOUY

[ =]

640 e 195zez181 4 w1 Juanefimunzay
fian uazilldlunsvaaesseld
3.2 wan1sanedasefiinadoantnly
NMSNALRAYRNUNAANT VN
3.2.1 Nave9A" pH
N1SANYINAVDIAT pH AONITLAA
Wavesiuwaauzw Insazateiiudegamgll 70
°C (57971 4) wudndiepnudunseiudy duwa
TRaanduudaugeiy Jatauadng (L)
WUty Anduns () anas wavA1dmdes (0%
Wt ulnedi pH 3 Wheadifinauadnowazand
wAsauniign (p<0.05) Adunstiosiign
wonani wuin pH MiuTuiinavilianaily
mslafisfudniios Fmunedeensazaneiuilen
AuniaLfiniu denndeafuiiisisauiniea
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wanAsaIneavesmnfiudiiaealuaniz iy
nsn Suden pH 3 Wuannefimunzarlunisia
Wwavesiuudauzyy WeenisvialiiAnieaiis
G PURIE T AR REBRE R
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Magnetron power (W) 181 (W) Water absorbtion index Water solubility index
4 6.28+0.13 6.02+0.22°
480
6 6.82+0.27¢ 8.95+0.32°
a4 8.89+0.45° 9.35+0.10°
640
6 8.86+0.12° 9.38+0.14°

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

ab,cd &, sl

o o

flandnyIMAUANAUIINLIIRLAEIAULANANAURENHTYE ALY (0<0.05)
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M5197 4 waved pH aamnll uazUSinamewdiasaigldnaue senisiineavestiuainudnuzyny

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

Naves 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° 13.41+0.06"

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

35 n.d. 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° 12.21+0.12°

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

!
ab,cd &, =

AAVNDNYIAINUANAUIINBOINLAYINUVDILARLDNTNAVDIAN1IENISLNANLIA WANAIA UL

o

HedAgy (p<0.05)

o

n.d. nunede liaunsatnanle

gaungdl 80 °C aliaanldiiailunsluauinnda
Mgl 9 egraildedfny (p<0.05) (M13199

vy '

<

0) i dumaznafiugungdligedy il
aunsaazaeiuludildogrsanysal vialid
aramiaiiintuiddinalumsivaiutu dauna
sor1d nuininiugaunnigay vlfiaada
A110A119 (L) anas A13LAT (a9 uIndu

v '
uvLilalall v ° P

osnnfuiaaldiiddoudrsnat Weazansthay
I¢ansazanewaiiidadias Sudonldgumgd 80
*C Wuansfimunzanlunisiiaavesiuain
wénuzvlunisnaasssiold esainaiuisa

avaneiuliegauysaluazinnumilagiign
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3.2.3 Havesusuiuvewdiazaele

YIIUUA

P
=

ﬂﬁiLﬁuﬂ%mmﬁwmaﬁ”’wumslﬁqwu
vinlansazaneiuldnailunisinafiuund sy
fosanimaszelifueadaiduaa ¥inldd
AURTANINTY [4] §999nA1sMAaDIiUTUIw
yoaudafiazareldianun 45 uas 50 asA1UING
Tieadifanuminuindian uazlifinnuunnsng
aehafitfdnday (p>0.05) (15197 4) denndeiu
fiflsrenunfudauseuiiantiadefunniiu
wazasaiinmalalussuuiidtinia (5] dawly

1 A A A I a 9 v
ATUATE WUINUTNIUVDILTS 45 DIAIUINY 11/3
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WWaNAAIAINAIN (LX) wazardwmdes (b*) uin

= o

nanegeilledfny (p<0.05) wagAduas (%) gai

) 17

ANWA LUWANAI9INT 50 BIAIUSNS D9 Ue

q

o o

@y (p>0.05) FudonliUsumveudsfiazans
I§anun 7 45 eerusnd Wuanedildlunis
Waavesiumdnuzalunmeasssell
Faduannnisiansanludd uay
narlunislnavesaisazatedy wuiianiigd
wnzadlunmsiAnaniuwdnuzvuod pH 3
gangdl 80 °C wazUuimvesudafiazarsls

T9NUA 45 BIAUSNT

]
£ I

33 HAUDIDASIEAIULNARURDNNT

a v 4 I3 L)

wisnzanlunaniugineNgnsaduess

3.3.1 NANNSVAADUNIN LN
AswUsERsIdINvaLNARUABNU Y
NANAUNLYUENTDIUDSS NUINNISIIUSUUY
I3 oA a X ° v a '

WAANEUMALTY vinTikeuTAIamadng (L)
LAY ANELAS (a%) Auwwnlduanad drurdmass
(b¥) fanldsuwdadllidntios (115199 5) Nans
Jaszegnialunisivave ey nulnweuni
US1Nauiuiudu iaRulseas sediszaenialunis

Traunndunsaiinnunilnanad Natlanainann

wiaRuilanainisalunisiinealuneula
Anfudeuyey faiuueufisnsidiuesiy
wn Ferldnswmduealaldfmafuneudil
Snsndrufudidosnin dauan spreadability 9zUs
vondeAussiltlunsilviuesdogusns dadl
wurltuanas Wefinusuiafudonndostuad
auniinveneufianas deinuSuatuguiy
lngdeg1egns 2:0, 1.5:0.5 uar 0.75:1.25 danlal
uwanAsfuegalfed1fny (p>0.05) (1574 5)
Lazgns 0.75:1.25 flA1 spreadabiity gefian
dHesnueugnsiifinnumiiatiosiian ievnis
Safn spreadability Wi navadlulussezniail
ﬁﬂﬂ’j%wﬂuqm?ju 5 Pliguinnslraidan
AnTURSIEUT e TaLRAus AT Rl aA
spreadability #1¥ldunniAuniianudues
3.3.2 Han1sNAgauUN U TEaANNE

Qmmaaw?’i’ﬂﬂﬁﬂmmué’haémwm
Pldsnsdrumaiuseiy 1.5:05 lduandieain
ans 2:0 (gn3u19531) Tuynenu Yz iicaegng
gns 1:1 uag 0.75:1.25 {MAABUATNITALYNADIL
wansnsludny nausa SEYIR NS LA

YoulngIIeBNINMBLNGAT 2:0 Uar 1.5:0.5

1

A151991 5 1an15InANE srernalunising warAmuaIusalunISwHYBLENEN B IS INANISWUS

DT IUNARUADAUTLANFA1IAU

31U ANd sypznglun1s | Spreadability
(pectin : gum) L* a* b* lua (cm/30 m) (g.sec)
2:0 18.75+0.02° | 32.12+0.03° | 19.07+0.11° 2.15+0.41° 311.76+26.67°
1.5:0.5 19.30£0.03° | 32.45+0.05° | 20.25+0.13° 2.25+0.23° 294.1129.21°
1:1 25.18+0.04° | 29.67+0.04° | 18.21+0.21° 3.01+0.34 236.30+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)

a,b,c,d &, =l

A AN NYIANAUAAUIINWOIALAYINULANAII WD 19T

N o
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dhy (p<0.05)
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AN51991 6 AZLUUNISNAABUNIUTLANAUNFVDILEUANTDNUBSINTNITWUTONIEIUNARUABAUTN

H19AU
. .. h31dau (pectin: qum) lngrwiinansoiuasinvu
ANYUTNIUTTANTUNS
2:0 15:0.5 1:1 0.75:1.25
anwazdsng™ 7.10+1.43 7.13+1.39 6.75+1.32 6.96+1.41
an 7.51+1.04 7.46+1.03 7.13+1.01 7.11+1.34
ANENTOIUNITUN™ 6.75+1.57 6.90+1.29 6.73+1.43 6.48+1.51
nausa 7.01+1.33° 7.03+1.26° 6.10+1.68° 5.71+1.66"
AU 7.06+1.57° 7.03+1.47° 6.00+1.82° 5.78+1.86"
N19LN1ZA 7.01+1.43° 6.90+1.36° 6.40+1.41° 5.91+1.36°
ANTOULAE T 7.25+1.22° 7.18+1.17° 6.30+1.40° 6.71+1.41°

wanudupzuuuade = dudonuunnigiu (n=2)

20 G aUNENYINMAUANAUIINBOIUDURLINULANFA1N WBE 19T

o

" liiuansinsiueegsiitodifey (p>0.05)

v
[ I3

FHINULUENTBILUDT SN DA EIUNARUADN Y

g0 1.5:0.5 Judugnsngnaaeuliniseeusunll

Y Y

[

WANE199INENS 2:0 eg1eildedfey (p>0.05)
(P57 6)

MMsRasUNANE syeznslunisiva
spreadability wazn1snaaaunulszamduna
WU’jWLLamqmiﬁﬁﬁmwdwLWﬂawiaﬁmwhﬁ’U
1.5:0.5 faudRlndlAgaiunenansun gy (2:0)

WNAign

4. a3y

4.1 anzfimunzaulunisadafuwan
wzaumlalasin de nslandwuniinseau
640 9 wagsrezlian 4 Wi

4.2 annzimunzanlunisiinearesiy
wiBinszay fo 9 pH 3 gaumgdl 80 °C uazUSun

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

1f5y (p<0.05)

4.3 §n51dIUVINARUADTUILAANZ YU
winnsaulundnduguenanseiiuess Ao 1.5:0.5

ngntnansaiiuassavy

5. AANSSUUSZAA
YaUBUAN AIATVIINEIAIEASLAY
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o
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