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EFFECT OF GAC FRUIT PULP POWDER SUPPLEMENTATION ON
THE QUALITY OF THAI CUSTARD DESSERT
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Abstract

This study aimed to investigate the chemical and physical properties, as well as
the antioxidant activity, of gac fruit pulp powder—a by-product obtained from the
processing of food and health-related products. Furthermore, the effects of gac fruit pulp
powder supplementation into a Thai custard dessert (Khanom Mo Kaeng) were evaluated
in terms of consumer acceptability and product safety. The gac fruit pulp powder
exhibited a reddish-yellow color, with carbohydrates as the predominant chemical
component. It contained a total phenolic content of 3,307.17 mg gallic acid equivalents
(GAE) per 1,000 g sample (DW) and demonstrated DPPH radical scavenging activity of
36.77 mg Trolox equivalent antioxidant capacity (TEAC) per 1,000 g sample (DW). The
supplementation of gac fruit pulp powder in Thai custard dessert at concentrations of 2,
4, and 6% resulted in decreased lightness (L*) values, while redness (a*) and yellowness
(b*) values increased. In parallel, both total phenolic content and DPPH antioxidant
activity showed a significant increasing trend (p < 0.05). The sample containing 4% gac
fruit pulp powder received sensory evaluation scores ranging from 7.27 to 7.63 across all
attributes, indicating a moderate level of consumer acceptability. The chemical
composition of this formulation consisted of 49.85% moisture, 14.11% protein, 9.33%
fat, 2.43% ash, 3.72% dietary fiber, and 20.56% carbohydrates. In addition, the
microbiological quality of the product met the standards specified in the Thai
Community Product Standards for traditional Thai desserts. All tested parameters—
including total viable count, yeast and mold, Salmonella spp., Staphylococcus aureus,

Bacillus cereus, and Escherichia coli—were within acceptable safety limits.

Keywords: gac fruit pulp powder, supplementation, Thai custard dessert
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Table 1 Ingredients of original Thai custard dessert.

Ingredients Formula 1 Formula 2 Formula 3
Whole duck egg (g) 500 250 560
Coconut milk (AROY-D) (g) 500 360 960
Palm sugar (g) 450 320 400
Taro (Stream and mesh) (g) 500 250 -
Rice flour (g) 40 - -

Remark Formula 1 (Inket, 2018), Formula 2 (Pojanamanee, 2000), Formula 3 (Tungthongjit & Anankijpanich, 2018)
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fanunarsn L%@ Salmonella spp., L“ng}a Staphylococcus aureus, L‘%@ Bacillus cereus LLaxL%@
Escherichia coli
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pddu wailetind1a 100 n3u fusinuanslulewmsngsiian fio Sosay 76.19 sosaaBuid
audy lee1ms Wikl wazledu Usinadesay 9.95, 7.39, 4.01, 1.87 war 0.59 Auadiu
uaﬂmﬂf’:miwﬂaauqwéﬂwiLﬁumsé’ma%a%asmmmLﬁaﬁﬂsﬁn WU Usznaunieusuiu
arsUseneuituedniiavin 3,307.17 fladn¥u GAE #lo 1,000 n¥usegns (DW) wazdignins
Aueyyadasy DPPH finpaeulngld3s DPPH radical scavenging assay wihiiu 36.77 fadnsu
TEAC ¢io 1,000 NFufI8E19 (DW)

Table 2 Color (CIE L*a*b*), water solubility index, water absorption index, chemical

composition and antioxidant properties of gac fruit pulp powder.

Properties Value

Color

L* 69.54+1.89

a* 12.04+0.27

b* 36.16+1.70
Water solubility index (%) 38.21+1.09
Water absorption index (g/¢) 6.89+0.79
Chemical composition

Moisture (%) 7.39+0.08
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Table 2 Color (CIE L*a*b*), water solubility index, water absorption index, chemical

composition and antioxidant properties of gac fruit pulp powder. (cont.)

Properties Value
Protein (%) 1.87+0.00
Fat (%) 0.59+0.08
Ash (%) 9.95+0.03
Crude fiber (%) 4.01+0.05
Carbohydrate (%) 76.19
Antioxidant properties

Total phenolic content (mg GAE/1000 g DW) 3,307.17+47.43
DPPH radical scavenging ability (mg TEAC/1000 g DW) 36.77+0.86

2. wansAndangasiuguNdniusivuuvdaun
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=]
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Weduda liunnsneiuruamdeungnsi 3 egilldftymedia (p < 0.05) Awn15199 3 (Table 3)

Table 3 Sensory evaluation of original Thai custard dessert; formula 1 (Inket, 2018),

formula 2 (Pojanamanee, 2000) and formula 3 (Anankijpanich, 2018).

Attributes Formula 1 Formula 2 Formula 3
Appearance 6.71+1.25° 7.37+1.43° 7.31+1.18°7
Color 6.48+1.18° 7.38+1.37° 7.20+1.30°
Odor 6.66+1.27° 7.33+1.41° 7.08+1.18°
Taste 6.81+1.28° 7.58+1.25° 7.05+1.31P
Texture 6.73+1.28° 7.50+1.242 7.15+1.27°
Overall liking 6.93+1.23° 7.72+1.22° 7.31+1.35P

Remark Values are means + SD. Values with different small letters in a row are significantly different (p < 0.05).
Formula 1 (Inket, 2018), Formula 2 (Pojanamanee, 2000), Formula 3 (Tungthongjit &
Anankijpanich, 2018)

s & ¥ a o '3 Y
3. wansidunsilaiindnlundndusivuamidouns
UMW AnSusivuNvTauNIgaTiugILEnsy 2 NATUATLULAINYBUFIAAINNTT
Amden WviimsiaSunailofindusunauanedeiu 3 seau Ae Segay 2, 4 uaz 6 vaswin

@ o

dunan aglanandugivuuniouniianwasasn i 1 (Figure 1)
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A B Cc D

Figure 1 Original Thai custard dessert (A) and Thai custard dessert supplemented with
gac fruit pulp powder at 2% (B), 4% (C) and 6% (D)

HAN1INAADUAE L¥, a* Way b* vaandndneivuundounsasunailoindn

Wiguileuiugasiugiu wudn nandusivuindownsgnsiuguien L* aiign (p < 0.05) wag
a & o i ' a o ¢ o o

nstasunlefind1dinant L* 90andndnsivuundownianad vagiia a* uag b* 989
nanAusivuimdownaiivunliiiinvunulinnansiasunaiofindy dawmn3199 4 (Table 4)

HaNsANwANT AN SIUBUL B AT vesHARduevuImsBunuaS e N
wud nsiasunailefindilundndusivuundewnsdmaliusunaasuseneuiluefiniiavan
wagavisIAUeYyadase DPPH Juwilisiia@iu (o < 0.05) lnewurgaigalusansineivusmiiowns

AaEsunalaiindnisesay 6 fam157199 4 (Table 4)

Table 4 Color (CIE L* a* b*) and antioxidant properties of Thai custard dessert supplemented
with gac fruit pulp powder.

Properties Gac fruit pulp powder supplementation (%)
0% 2% 4% 6%
Color
L* 57.77+1.02° 49.15+0.31°¢ 49.62+0.27°  50.58+0.61°
a¥ 5.44+0.22¢ 6.78+0.23¢ 8.00+0.09° 9.68+0.272
b* 12.02+0.53¢ 13.02+0.35¢ 15.76+0.11° 17.90+0.62°

Antioxidant properties
Total phenolic content (mg ~ 243.76+5.669  303.66+10.64° 382.86+3.94° 481.27+10.69%

GAE/ 1000 g DW)
DPPH radical scavenging 2.60+0.044 2.71+0.02° 2.92+0.01° 3.26+0.06%

ability (mg TEAC/ 1000 g DW)

Remark Values are means + SD. Values with different small letters in a row are significantly different (p < 0.05).
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mami‘wmaaUﬂmmwmwﬁsmwé’uﬁamadmﬁmﬁwﬁmuwﬁaumLa%uml,ﬁaﬁﬂ%n
74 3 gns fevaz 2, 4 uae 6 lasgnaday 100 Au K1M131971 5 (Table 5) Nud1 usmETowNg
ansiasunaiofndnfesay 6 I sunzuuunuse Ui udnYUrYTINguarduFgsiian
sosnsnfugnsiatunailoiindnifesas 4 wagdosay 2 nuddy Frundu wuin wandost
yunvsaunas 3 gaslasuazwuuauveuliuanaeiueg1aiidedAyneada (p < 0.05)
yurferureudusani wuh suimiounsgeaiaimaileindniosas 2 ¥ unsuuummseu
aeitan sesnundugnaafunaiefindnfesay 4 wariesay 6 ARy (p < 0.05) vauefidu
edudauaranueulaei wui msmifeunsgasaunaioindnioses 2 uarierar 4 145y

AzuuUszdluliunndiulaglasunsuigaingenasunailefiniseas 6 (p < 0.05)

Table 5 Sensory evaluation of Thai custard dessert supplemented with gac fruit pulp powder.

Attributes Gac fruit pulp powder supplementation (%)
2% 4% 6%
Appearance 7.20+0.10° 7.47+0.10% 7.68+0.12°
Color 6.79+0.08° 7.44+0.07° 8.36+0.08°
Odor 7.20+0.10° 7.27+£0.11° 7.23+0.10°
Taste 8.08+0.10? 7.50+0.08° 6.68+0.09¢
Texture 7.22+0.11% 7.41+0.117 7.06+0.11°
Overall preference 7.70+0.12° 7.63+0.10° 7.06+0.10°

Remark Values are means + SD. Values with different small letters in a row are significantly different

(p < 0.05).

4. Naaaﬁﬂizna‘umaLﬂﬁ%aawﬁmﬁmeﬁwwﬂaLtnagmsﬁugmLLasgmsLa%uwaLﬁa
WndiSewas 4
ﬁwﬁmffm%muwﬁaLtmgmiLﬁ%MmLﬁa‘Wﬂ%’wﬁaaaz 4 AFSUAZLULAINTOUDIN
fuaaougsgalududnuasusing ieduia wazeuvoulaeau Gveglussdureutiunans
FIATUUY 7.27-7.63 30151991 5 (Table 5) ¥nsiiaszviesdusznaumanieufisuu
wAndusivuimiounagnaiiugiu nuin naasunadefnd1niosas 4 vilvindnSusiou
wfaunsfiusmnannudusazanslulamsnanas vasiivsunaldsiu lufu 180 wagloomns

fUsnagRuliefisuiunandaugivuuvdounsgnsiugu (p < 0.05) #ann5199 6 (Table 6)

113



Life Sciences and Environment Journal 2025; 26(1): 105-119

Table 6 Chemical composition of original Thai custard dessert and Thai custard dessert

supplemented with 4% gac fruit pulp powder.

Chemical composition Original Thai custard Thai custard dessert supplemented
dessert (0%) with 4% gac fruit pulp powder
Moisture (%) 51.45+0.142 49.85+0.05°
Protein (%) 12.97+0.08 14.11+0.05°
Fat (%) 9.04+0.01° 9.33+0.02°
Ash (%) 1.57+0.02° 2.43+0.06°
Fiber (%) 1.84+0.05° 3.72+0.07°
Carbohydrate (%) 23.12+0.14° 20.56+0.20°

Remark Values are means + SD. Values with different small letters in a row are significantly different

(o < 0.05).

v
Yaway 4
mslasgiderdunsdvemdndnrivunviiounsgasiatunailefininsesas 4

3

o I3

muﬁﬁwuml’ﬁummg'mwamﬂmemjmu vuallyg (Thai Industrial Standards Institute, 2009)

q

WU wanAuginnalunuiaduaysn WWe Salmonella spp. We Staphylococcus aureus

a

\io Bacillus cereus wazi¥i® Escherichia coli wazfinaunimnisgdunigidulumuninsgiu

q

wamﬁm%ﬁgmué’dﬂd’n #am15799 7 (Table 7)

Table 7 Microbiological quality of Thai custard dessert supplemented with 4% gac fruit
pulp powder.

Microbiological quality Value
Total plate count (CFU/g) <30
Yeast and mold (CFU/g) Not detected
Salmonella spp. (in 25 g) Not detected
Staphylococcus aureus (CFU/g) Not detected
Bacillus cereus (CFU/g) Not detected
Escherichia coli (MPN/g) Not detected
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