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Hagtuiinsliiforusdeiindvilugnamnssuen wasiadosdiontetaunsvans deliAntanmiedisliud i e
Waendulu wavuen gefis¥osay 90 Tnsnavaesldvanignuludearsiueyyadasy wanduuvdsiidvedloams g
winmssdndundeons muideidnuifeatunasdnadeonsnnivdeniindnn wasnsldnddeemsnnueniln
aosdidn Pufumsvaunuihdederuudailndn wdoewnsonuenilndniataléduimuanutu W Tudu i
nnly uazarslulaise wiriudesas 5.10, 1.42,0.02, 6.16, 34.43 uay 52.87 anudiiu weilddestu dmuanniolu
nsdaniiniu 4.45 nfini1/n3uegne wasinduninfu 2.26 nudu/nfudegns uenaini annisAnuszdunsle
913 wasidevuindaiindnfvnzaslunsaunuUsunautiand uasilundndusiaUesdidn wudialesdifingns
naunuuiliandseadeesanddoniindniesas 10 wesnaunuihdsiBoruidadindniesar 25 fazuuunuroy
geftamlunnandnuarannismageudu uazdesdusznaumandt léun mudu Tusiu Tudu asTuleinse leens uay
wn wirfudesay 33.54, 10.60, 0.24, 40.62, 12.93 uag 0.07 MUAIRY
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Abstract

Nowadays, the membrane of gac fruit seeds is pervasively used in pharmacy and cosmetic industries. In
the process, about 90% of products from gac fruits are produced with their water pulps and peels. There are plenty
of antioxidant compounds and fibers that suitable for creating antioxidant dietary fibers. This research investicated
the production of dietary fiber from gac fruit pulps (DFG) and their application in sponge cake combined with water
from aril of gac fruits. The amount of moisture, protein, fat, ash, fiber, and carbohydrate in DFG were 5.10, 1.42,
0.02, 6.16, 34.43, and 52.87% respectively. DFG was dark yellow. Its absorption ability was about 4.45 ¢.liquid/g.solid
for water and 2.26 g.liquid/g.solid for oil. Furthermore, flour replacing with DFG and water replacing with water from
membrane of gac fruit seeds (WMG) was applied in sponge cake. The result showed 10% of flour replacing with DFG
and 25% water replacing with WMG had highest liking score for all attributes formed sensory evaluation. The
chemical compositions of developed cake consisted of moisture, protein, fat, ash, fiber and carbohydrate were
33.54, 10.60, 0.24, 0.07, 12.93, and 40.62% respectively.
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1. umin

#ind14 (Momorodica cochinchinensis) v uwuglil
WinkAveweldy wunnltukaueidensiusenidesle
Fodufiviioglunszna Cucurbitaceae wazoglu Genus
Wenfuuzsy navesiindnandaidefortuudadiaun
an [1] lunilwavesiindn Uszneusedeniifivgusy
humnanite (skil) fusinanedendulu (oulp) Lﬁaﬁm
wan (aril) uaz Wan (seed) (2]

Skin
Pulp
Seed

Aril

Figure 1 A Gac fruit at ripe stage: (top) its skin, pulp,
aril, and seeds at harvest, and (right) its oven-dried

skin, pulp, aril, and seeds. [2]

a o o v a A v &
Inenungivasiueyyadassludeiuuan
Andamuindansusenauasiunkalsiu 11NN ILATeN
fi1 10 wih wenaninadsgaulumeaslalalu waznse
ladulddusags Yagdulatinisadaerarsngnuiaii
o W = v A v & ' o W °
daganbeiintraiieliidudiulsznaudrdglunisin
\AT03d1879 FadlgnSAueyyaBaTEal a1NNT0I8TEAR
Anugguuuluntile [3], [4] nstduselevtannua
Andiiesfesaz 10 vema inundedaguanassle
nnsuanegraldanvasraindrndudiwiuunn Tu
- v & a Y o A o v &
Wasnilndtudulumentueadiosnuiuuin dJudu
wasIngAvAilunisiundansleainis Ngauldsae
A1390NgYEINUBYLYAdATY (antioxidant compound) [5]
Taesialusnaniearunsalasuleainislaannnig
U3lan dn waldindiiduloeins sauldfafivnsengds
& & v o A a Il o v
fdenuis uaystyity Anuleormsialudiuvessndn
(61,071, [8] Ansuslamlea1nisludSuraivunyay
AoliAinaunmssuuMUiueIMS uasdudiena uilu
Uaguuguslaasinginssunisuslaadn uazkaldtesunn
Flilesuluemslidiieane nswmundaleaimisain
55U waznsiauNdnduaastleams Fadudn
wuslunsuAteymasnan [9] ,[10]
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nsafaloensanidensalsl umsifiugadi
voumdeitogaiudensaldl warannsntienaununis
dndmdnsudloemisandisussing Aniunnd
nsfnwinszurumsimnzanlunisataleeimsain
waldutneing 9 loun Wasnuei wWienySeunteunes
wWaenuglsuieu Wiennsevieow wWaendily wWaen
apenes LWdendudssn wavdondule Wudu [11], [12),
113 slutlgtuldtinsindadusiloomsaniden
naldl urUszyndldifuingiviaiy wionauny
drudsznovlundnsudiang 9 1wu ndndueiuines
Tnonisaunudrunauutsadildiluingiundnly
wanfausivuneuifesay 10-15 Msnaunuiana1te
THunnoivomaniusianas uarivfunuloewmaifiuiy
dulundndosidedniagluniaeduloonsnniuden
walsfasluludiunan Tnefiszdunsidudigmunzanog
sewina¥esar 3-7 fawdnfusidsnsiiquamlusefud
Iasuniseeusuanguilaa visniamaunuutandne
wiaanfindalundadaeiiduniadn wuitsedunis
uwnufisesar 10 1usefunismaunugegailidsnase
ANAMYBIFUNESN [14], [15]
NSANYINTEUIUNINER UazaAuaudRsng 9 Y09
Tyomnsindentuluvemaiindny wagnisUszgndld
Tundnduailagldiluarsnaunuutsadlundn S
avasdidn Saufunismawnuiidededumdeindn
WunsWaundnsurialosdiinaduleoms wazans
fusyyadaszansssumAitogludiusing 4 vesilndn
Fadunuimslundnvusidniiduaiuguam Juknd
Helvguilnadissuumaiuems wazszuutudieiia
annMzdsenisiinusfnaiuemswazanldlug
saufslymdsaumainmsanuiinaudauaz naunusg
nleams

2. gunIaluazdsn1sITe/maaes

1. Mmswsgursleamsanldeniindn

tdenluveswadindnluszezanushuuiy
3u1m 10x10 Tadwns arntuiludufuilusnsdau
3:1TpeUSunsaethudn (th: wWaenluvesmaiind) 7
gaunndl 98 °C w1y 1 Halus dethiuinlvasdaiuas
weFouud tddeniidundilusuuriefigamai 65 °C
wu 24 $alus YuvdenflursmnduliAudesas 10 1
undsaIsauawtls wavilusourunz N TITEUTLA
0.5 fiadtuns nsloomnsiligaiivinuilaeussqgede
atln [16]

2. Maneinuandinisail uaznign1nves
nalga1msandaeniingny diksleemsainildeniin
F1findale 119110153LATIERAUAINNIWAT wae
menmal
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2.1 MmynsgviesrUsznaumaadl Taun Usune
audy TUsiu lasfu 1 leomns uaz amslulewnse
[17]

2.2 mﬁmswﬁmmmmm”lumi@mﬁuﬁw uag
sty

Fanslgamssiuau 1 nfu (w1) ldlunaenduy
wies Wuthndu ety 15 fadans wewanlmdn
fu #ald 20 unit dildunisadaeIeuniseni
AM3L57 2000 seuseundilduian 15 il Suveunan
ponuardeiiuinavnauiiinde (W2) drulmdn
ANUENINTaluNSAAgy psaNsHadl [18]
Adsorption = Loy (1)

Wi
Tog W1 = diindnede (n$u)
W2 = thwihasneundedumies (n3u)

3. AsAszRAdluseuu CIE Lab wansmn L*
a* uay b* lagureg1awelee1nis uviinsinaie
1304 Minolta Spectrophotometer $1 CM-3500d

4. nsnaunuudsandmendleeimisanniuien
findalundnfueiadesiin wisuaUossiinfinaunuy
weandnensloemsanniudeniindn 4 sedu Sevas
0, 10, 20 uaw 30 Tagniwidn AudwUsEneu (Table 1)

Table 1 Formulation of sponge cake that replaced
wheat flour by dietary fiber from gac fruit pulp (DGP)

Ingredient (g) Treatments
Control  10% 20%  30%
DFG DFG DFG
Wheat flour 100 90 80 70
DGP * 0 10 20 30
Egg 70 70 70 70
Sugar 80 80 80 80
Butter 80 80 80 80
Condensed milk 40 40 40 40
Salt 0.6 0.6 0.6 0.6
Enhancer SP 15 15 15 15
Water 35 35 35 35

Note: *Dietary fiber from gac fruit pulp

Buannsaranlula dmansieun udand wean
B @950 SP wutudn uazinde WhdiuNaNlAnneu
9U 400 n¥u wilda uazeufigauvndl 180 °C utu 20
Wi wenzidnoananndiudt Waldu andusaduiy

v

U39999 waziulifigaumaiivies
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MnslasginunmInIenmYesaasdiAnieu
wagndseu (To 5) Iinswiamnwnelszamduda (fo
6) uar Andenszaun InaLnuLlaIdniendleo1ms
Mndenilndnivinlindndausialesdidniauning
fign Aefinauniwvnanienimidnieu uazndaeuiia uas
IfAziuuAuveUIINNITIAdRUINNTIgR Wilan13AnY
ddusiold

5. n19naunuigasdeuiudadindanly
nansueialasiAn

vhnsAnusziunmaunuihlugasavesdidng
I#unisdnidenann (de 4) sherderfumdnilnda (gac
fruit aril: GA) 3 3¢y fie Foway 25,50 uaz 75 lay
thwifn mudausznen (Table 2)

Table 2 Formulation of sponge cake that replaced

water by gac fruit aril (GA)

Ingredient (g) Treatments

Control  25%  50% 75%

WGA WGA WGA

Wheat flour 90 90 90 90
DGP * 10 10 10 10
Egg 70 70 70 70
Sugar 80 80 80 80
Butter 80 80 80 80
Condensed milk 40 40 40 40
Salt 0.6 0.6 0.6 0.6
Enhancer SP 15 15 15 15
Water 35 2625 175 875
GA ** 875 175 26.25

Note: *Dietary fiber from gac pulp

**Gac fruit aril

WrdegnanluriinasiimsginunInmnig
NEAMRoY Uagnaday (U8 5) uarAmuAINNIIUTEam
duiia (Yo 6) nTuARLABNgATIEAUNITNALNULIAY
Weruuadaiind1nffign Aalnuninnianienimdn
noU kAENAPUNRA waglirzuuuANLYEUIINNITNAGDY

a o = ¢ =
WNfge WvihnsAinwiesdusznaunaed [17]

6. MIIATITRANANTRNIEANVB NGRS
UaediAn
vifferdndeusu wazieghadnndieuunsins
AATILAAUAINNNIENIN il
6.1 NM5IATIERANELUSEUU CIE Lab Wanamn
L* a* uay b* Tnethsegraioidndousu dedadn
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wdouusnaRmiuazibeldn 1vinsiadeiaies
Minolta Spectrophotometer iq"u CM-3500d

6.2 NMTUATILNANUFIVOUANVAIOU (cake
high)

T9aes1des (vernier slide calipers) Unasly
Tuin wagshnsinszdumnugeiigaianans uassuing
W 4 ¢ veudandtey wazthumdads [19]

6.3 Mmynswiriedudavoaiodnudeu
(texture profile analysis)

T¥dafuidosdilutiarslanssadiadn
dinavasdidnlildoun axaxa gnuiafieufiuns 91niu
thieeeiidnluinAanuntnie downies Texture
Analyzer §u TAXT.Plus Tagld9a¥a P/36R uariafu
compression mode l#aA1A1utsalunou wasamy
NAFDUAITVNAGOU 1.00 Hadlumnssoiuyl naanagou 10
fadunsroduil szezna (strain) $ouag 40 128100
(hold time) 30 U9l Uag wsINA 5 N3 [19]

7. A53AsIsAA NNIUTEa A UNave
nansugiaUodLAn
M1N153AT1ERAMNAINNIIUTEAINTUT AV

nanAugiaUed Meisn1suszidiunadauniugaulu
Frusing 4 lun dnwazdsing ndusa eduda savid
anAswazAIureulaesin lagld 9-Point Hedonic
Scale AugnaasuTilsisiunsiindudiua 30 au

3. NANT599Y

1. aanUAniaadl waznieninvensloainis
ndenitnd?

PMNNTAATITRBIAUSENBUNLANSlEDIMNS
Tnudenitndn wuiniivsunanudu Tusau sty @
wazrleemisSesay 5.10, 1.42,0.02, 6.16 way 34.43
ANUBIAU ﬂWiVIﬂﬂE)‘Uﬂ?ﬂmﬁ?u’]’iﬂiuﬂﬁé:u‘lf’] waziii
vosuslgamisanildsnilndanuindlasindu 4.45
way 2.26 nfuvesad/niuvesiied s Tnewiodasiz
ArdA85¥ UL CIE nulnslee1msannilngdifiAialy
@119 (L*) windu 52.3 Adung (a*) winiu 9.48 wasAnd
Wiaed (b*) Wiy 29.60 (Table 3)
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Table 3 Chemical composition, absorption ability
and color in CIE of dietary fiber from gac pulp (DGP)

Properties Value
Chemical composition
Moisture (%) 5.10
Protein (%) 1.42
Fat (%) 0.02
Ash (%) 6.16
Fiber (%) 34.43
Carbohydrate (%) 52.87
Absorption ability
Water (g-solid/g-liquid) 4.45
Oil (g-solid/g-liquid) 2.26
Color
Lightness (L*) 52.03
Redness (a*) 9.48
Yellowness (b*) 29.60

Table 4 Lightness (L*), Redness (a*) and Yellowness
(b*) of batter and sponge cake with difference level of
DGP

Treatments CIE
Lightness Redness Yellowness
(0-100) -+ (-,+)
Batter
Control  49.11+0.41*  1.72+0.09°  9.44+0.16¢
10% 48.08+0.66°  1.87+0.15°  10.28+0.50°
DGP
20% 47.24+0.58°  1.93+0.21°  11.63+0.32°
DGP
30% 45.95+0.709  2.31+0.47°  12.59+0.48°
DGP
Sponge cake
Control ~ 42.12+0.83* 0.57+0.04° 10.27+0.40°
10% 36.77+0.79%  1.52+0.12° 11.71+0.29°
DGP
20% 31.50+0.72¢  2.25+0.03%  13.50+0.23°
DFG
30% 28.86+1.08° 2.59+0.17%  14.14+0.39"
DGP
Note: *® Means difference in the same column of

Batter (p<0.05)
*P Means difference in the same column of

sponge cake (p<0.05)
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2. navosn1snaunuudsandnlondesnnisann
WienilntisienunnvesalssdiAntieu wazndou

nnsnauwnultsadmensloamsainidden
findrmuidmmareduesiednneueu wazioldnuds
au (Table 4) Tnewlodnseviendseszuu CE wuily
Fregrnilodnneusy wazndreuiidininuaing (L9
anat uARALAS (+a) uas AEIWADS (+b) NdULILT Y
namAemsaunugina1vilidveaiodndoueu uay
oudnndseuiidoenmiownniy waziididundiuan
NTUAN @AIUANNFIVRUANABUBY WUTIUTUIUAIS
naununsleamsandeniindafiiviy deualdi
Augaesdnieusuanas uaziiiodnmdsouilléfimnm
wiudisnntu (Table 5)

Table 5 High of batter and Firmness of sponge cake
with difference level of DGP

Treatments High of batter Firmed of cake
(cm) (g)

Control 4.50+0.00% 339.54+1.67¢

10% DGP 4.43+0.06%° 367.09+3.24¢

20% DGP 4.40+0.00" 395.79+2.64

30% DGP 4.33+0.08° 447.78+4.23°
Note: *® Means difference in the same column of batter

(p<0.05)

PNNANITVNAFOUAIINTOUNINUsza ARl
AENBAUEANN 9 vesaUssdiAngnImuniiisuiugns
naunukdsandmendleormsainiudeniindia (Table 6)
WU’j’lqmiﬁﬁ’m’]W}ﬁLW]uNﬂEIE)’M’]iT\HﬂLﬂaaﬂﬁﬂ%ﬂ%@ﬂ
az 10 ldazuuuauvevagalunnaudnuue laun
dnwarUsing (appearance: App) ndusa (flavour:
Flavor) L3 e duila (texture: Text) Sa%71# (taste) uaz
AuYaulausIy (overall liking: O.like) wazfanudnin
nstaunelge1misaniddeniind1ivinlvignaasudl
auveuluaudn vy unAusAaRL T

Table 6 Sensory evaluation of sponge cake with
difference level of DGP.

Attri. Treatments

Control 10% DGP 20% DGP 30% DGP
App. 743+1.10°  7.97+0.82°  578+1.28°  4.87+1.75°
Flavor  4.931.59° 7.700.87° 7.051.08° 6.29+1.65°
Text. 7.80£0.99°  7.65:0.87°  5.60+1.24°  4.05+1.59°
Taste  7.63x1.00°  7.63+1.00° 5.10+1.24°  523+1.07°
O.like 823+0.77°  7.87+0.68°  6.90+0.66°  6.03x1.07°

Note: * Means difference in the same row of batter
(p<0.05)
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Fetfusgdunismaunuudsanddonddeainisain
waenilndmitlunansusiatesdifnmnzando sy
nsnaunuiesas 10 1eannildgauninnisnisnin
IndiRgeiugnsntuau uazdalasunziuunuvaugs
wiriugasmuaulunuanuaeaumig 9 laun dnwae
Usng iloduia sawd wazanuveulaesin et
Toddey (p>0.05) uenaniidaldazuuunnureusiy
ndusagafiandndae lunsfnududeludslddaden
Handnsavesdiangnsvaunuudanismenddeamisan
Waenilndnitseduierar 10 Hugnsitugiulunsinu
nsnaunutinlugnsdoidorundaanideniindde
Aunnvesavasdidniastleannsanudenilndn

3. wavasN VAU e Befusdaiindde
AN MYBIEURIILANNOU LarateY

nsnaunuinlugnsfedefuudaiindiady
dwastedvesdodnieusy wasndtoudifimdeatuunn
JuidlovTinanfinszdumanaunudevusaiindn e
AAsInAIdesEuY CIE wulnludiegraAniausy
uazudsauiiloidniiaauainianas udmdunaiuena
wdefindy (Table 7) uduTunmnisaunutilugns
Foderudailndnidiutudy ndulidmaroniugs
YuANABURUBYNIITEAY (p > 0.05) usidiNanaAIIM
windoveuieidnviievanas (Table 8)

Table 7 Lightness (L*), Redness (a*) and Yellowness

(b*) of batter and sponge cake with difference level of
WGA

Treatments CIE
Lightness Redness Yellowness
(0-100) (-+) (-,+)
Batter
Control 48.08+0.66° 1.87+0.15¢  10.28+0.50°
10% GA  4597+0.35° 2.81+0.15°  10.68+0.03°
20% GA  42.96+0.49° 3.51+0.19°  10.88+0.08°
30% GA  40.20+0.28°  4.04+0.06* 11.07+0.04°
Sponge cake
Control 36.77+0.79"  1.52+0.12°  11.71+0.29°
10% GA 34.40+1.31%  1.89+0.23 12.63+0.64°
20% GA 32.07+0.30°  3.00+0.23®  14.11+0.27°
30% GA 29.87+0.28° 4.80+0.20" 15.88+0.13"

Note: “° Means difference in the same column of
Batter (p<0.05)
* Means difference in the same column of

sponge cake (p<0.05)
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Table 8 High of batter and Firmness of sponge cake
with difference level of WGA

Treatment High of batter Firmed of cake
(cm) ()

Control 4.50+0.00° 339.54+1.679

10% GA 4.43+0.06% 367.09+3.24¢

20% GA 4.40+0.00" 395.79+2.64°

30% GA 4.33+0.08° 447.78+4.23°

Note: "™ Means similar in the same column of batter (p > 0.05)
*“ Means difference in the same column of cake (p<0.05)

nHaNIVIAdeUATIYBUTRfUIInATine AR T
alosdidniifinismaunuilugnsdodorundaiindn
wudmssgFunmamaunuiiistulsidsadenureues
fuslaeludnunausa ioduia wazaruveulassiuves
Wnegeddedifay (p > 0.05) wAdiseRuUsuimnas
nauwnuilugnsdeiBoriuiaiindnfesas 75 fsedu
AZUULAIINYD UMW BUEUIING WAz TAYIATEENT
ngasaauay uazmavaunuthlugasedefumdagin
Waenilndniesas 50 uaz 25 Fauandlunisisil 9 3s
asuldhsedumanannuilugasiedefusdaiind o
Tunageiigniidululddeiszdunanaunusosas 50

Table 9 Sensory evaluation of sponge cake with
difference level of WGA

Attri. Treatments
Control 10% DGP  20% DGP 30% DGP
App. 743+1.10°  7.97+0.82°  578+1.28°  4.87+1.75°
Flavor  4.931.59 7.700.87° 7.051.08°  6.29+1.65°
Text. 7.80+£0.99°  7.65:0.87°  5.60+1.24°  4.05+1.59°
Taste  7.63+1.00°  7.63x1.00° 5.10£1.24°  523+1.07
O.like 823+077° 7.87+0.68°  690+0.66° 603107
Note: ™ Means similar in the same column of cake
(p>0.05)
““Means difference in the same column of cake
(p<0.05)

MnnsAnwilildndnsusiadesdifniigasluse
audstlovianansngnuiaiifiegludiuvenuden uas
Woruudaini lasnsvaunuuteadsonsleoims
ndeniindnfissiunismauwnudesas 10 Saufunis
naunuilugnsdoderumdaiindlussdunimauny
Sowaz 50 21NANISANYIBIAUTENBUNINLAT WU
avssdifnfivmuidosduszneuniaall Usznaudae
Usinauautudesas 35.56 [usiudesas 10.60 lusfu
fovaz 0.24 1i15evaz 0.07 nnludesar 12.93 uay
aslulewnsnsoay 40.62
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4. aAuTIENa

1. auandanuail uaznignmveswsleaims
ndeniindn

nsleanmnsanndenitndnlunisveassd afn
wandendulu (pulp) vesddeniindradaenasld
museuannstulutideu ssdusznoumaniivede
gmsiilaivsinaleemsiesas 34.43 lun1sine
nsvuruMseULRIURendulunanfud ofudindind
dloiingavluiiasizviesdusznauniaaiinudng
Ysunaleomisesay 32.18 [20] wian1sfnyiangves
fndasonmninasiind1n Tnsnisiidenduluvesin
Frauneuliwisuazuadunalaenuitlam sinuluns
nndentuluresmaiindszezaniiviinalee gy
nirszeylign Andudesas 47.60 uaz 42.68 audiu
[14] lednidseiidnuwnsataleeins lneldiSnsadn
Tnonisduludhdeuduiiontuanudennaliioniou
6 il lawn 1We MSeu nsgviow a1l asanes uaz
uziie wuindlvsunaleenmsiifesay 47.74, 65.13,
49.98, 73.30, 56.63 Wway 38.30 ANaGU [12] wazddl
nsldisnsliadeuniuletiussdugs wileadale
o 1snUaenwalsl loun ugdae &1 uasuws wuind
UsunanduleSesay 40,51, 50.81 Lag 41.30 AIUAIAU
[13]

uaﬂmﬂﬁmmmmialumié@ﬁwaqNﬂ,am‘mi
nUdenilnd1ninantuwinfu 4.45 uaz 2.26 nu
Youral/niuvesdingny wundlalndidssiuleenns
Pndenanudenay warailefiatndennudouniu
M3 warleomsanndenduiiadneessuuninudiu

v
°

sulath¥eu (121, [13] Tnganuansnsalunsduiuy
LLaxﬁwﬁuﬁummwmLLﬂu*‘uaaﬂazﬁ; wagANUYBUIUNY
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Figure 2 Sponge cake with difference level of DGP
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Figure 3 Sponge cake with difference level of WGA
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