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Development of Nipa Palm Fruit Toffee Product
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ABSTRACT

Nipa (Mypa fruticans) is one of mangrove species
plant found growing in Phra Samut Chedi district, Samut
Prakam province. An unripe nipa endosperm is popularly
consumed as fruit or food. However, an unripe nipa
endosperm has a very high moisture content, thus
potentially having a short shelf life of 2-3 hours at ambient
temperature. The information on the uses of ripe nipa
endosperm is also limited. This research aimed to study
the five different appropriate ratios of unripe and ripe nipa
palm at 100:0, 75:25, 50:50, 25:75 and 0:100 (w/w) on nipa
palm fruit toffee product and analysis of product quality.
The result indicated that an addition of ripe nipa
endosperm affecting on increasing of L¥, a*, b*, hardness,
cohesiveness, and chewiness, while no significant difference
of springiness (p>0.05). Sensory evaluation results showed
a decreasing trend in texture scores (p<0.05), while no
significant difference in appearance and flavor score
(p>0.05). The 3 formula nipa palm fruit toffee was
obtained similar sensory scores to the 1°-formula (control).
Therefore, the optimum formula of nipa palm fruit toffee
consisted of 500 grams of unripe nipa palm, 500 grams of
ripe nipa palm, 297.50 grams of sugar, 352.50 grams of
glucose syrup, 150 grams of skim milk powder and 80 grams
of salted butter. It had 85 °Brix and 0.585 aw, respectively.
Moisture content, carbohydrate, crude protein, total fat, ash
and dietary fiber were 3.50%, 85.72%, 7.43%, 2.86%, 0.49%,
and 4.45%, respectively. Moreover, the microbiological
quality was complied with the Thai Community Product
Standard (TCPS 265/2559; Toffee).
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Table 1 Ingredients of nipa palm fruit toffee

nandnnenillastidiunauianuad
Table 1 anliiausoulunsengnouniesngl
gou nMusuaminaleunsETAMNTLTUgaTie
Ustana 85 8aenu3ng (°Brix) 1einliTigamgiivies
Tiiwegu (grumgfl 60-65°C) IntudstusUuarussy
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Content, g (%)

Ingredients

Formula 1

Formula 2 Formula 3

Unripe nipa endosperm blended
Sugar

Glucose syrup

Coconut milk

Skim milk powder -
Salted butter -
Salt

1,000.00 (48.29%)
261.50 (12.63%)
388.50 (18.75%)
420.00 (20.28%) - -

1.00 (0.05%)

1,000.00 (53.19%)
297.50 (15.82%)
352.50 (18.75%)

1,000.00 (62.50%)
100.00 (6.25%)
300.00 (18.75%)

150.00 (7.98%) 200.00 (12.5%)
80.00 (4.26%) -
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Table 2 Characteristic and proximate composition of unripe and ripe nipa endosperm

Value
Characteristic
unripe ripe

TSS (°Brix) 6.00+0.00° 3.00+0.00°
aw'” 0.971+0.01 0.967+0.03
Proximate composition (% wet weight)

- Moisture content 88.82+0.01° 67.91+0.01°

- Carbohydrate content 9.47+0.03° 28.45+0.13°

- Crude protein content 0.92+0.04° 2.61+0.04°

- Total fat content ™ 0.02+0.00 0.02+0.00

- Ash content 0.78+0.01° 0.84+0.00°

- Dietary fiber content 4.33+0.01° 26.40+0.25°
pH 6.36+0.01° 6.84+0.01°

Note: means within the same row with different letters are significantly different (p<0.05)

ns is no significant difference (p>0.05)

Table 3 Sensory evaluation scores of consumer (n=100) on nipa palm fruit toffee with different

formulations

Sensory attribute Formula 1 Formula 2 Formula 3
Appearance 6.29+1.45° 6.81+1.13° 6.49+1.40%°
Flavor 6.49+1.57° 6.89+1.57° 6.08+1.57°
Texture™ 6.28+1.23 6.53+1.46 6.23+1.29
Taste 6.90+1.09° 7.09+1.16° 6.09+1.63°
Overall liking 6.63+1.25% 6.93+1.15° 6.36+1.45"

Note: means within the same row with different letters are significantly different (p<0.05)

ns is no significant difference (p>0.05)

NANNTIATIERANEYRINER AT nonTlgn
21074 5 an3 (Table @) wui1 USuagnanuad
isTudssaliien L* A1 a* wazAn b* vosuan o
ity Em]Lﬁaammﬂﬂ%mmmmﬁuﬁuaaqﬂ
mmm’ﬁ@hﬁm’iﬂqﬂmﬂéau danalnldsseviianly
msnunenilifielrldrnududunugosnistes
11 A1 L* Fefiwunldndinty sgalsAniunng
Wasuasrdlngiamnegan b azuansdsmsReUfAzen
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Table 4 The color measurement for the different ratios of unripe and ripe nipa palm fruit toffee

Ratios of unripe and ripe Color
nipa endosperm (w/w) L* value a* value b* value
100:0 46.39+0.69° 0.64+0.11¢ 0.42+0.01¢
75:25 46.73+0.60%° 0.91+0.09° 0.36+0.11¢
50:50 47.72+1.07%° 1.00+0.11° 0.45+0.11
25:75 48.31+1.89%° 1.20+0.05 0.65+0.15%°
0:100 48.55+1.42° 1.18+0.04° 0.75+0.10°

Note: means within the same column with different letters are significantly different (p<0.05)

NaNTIATIE e duTaveHAn Sasmeni
Qﬂmﬂﬁ’ja 5 @3 me3s TPA Fadunsideuwuunis
A vasuywd (Table 5) wud1 Uunaignannuni
Lﬁwﬁudﬁwaﬁlﬁm hardness A1 cohesiveness Wag
A1 chewiness vonandmsiiwualduiiindy (p
<0.05) LﬁaamﬂqﬂmﬂLLdﬁU%mmmﬁulameas
ly91115g9n119n31ndeu fedayalu Table 2
G’Tﬂﬁ?uﬂ’]il,ﬁw%mmqﬂmrwLLdﬁﬂﬁmaiﬁmﬁmﬁmSﬁﬁ
A1 hardness WiaTutiules [20] 3 ananAaeiiilan

(% 6

hardness WazA1 cohesiveness G ARV GG

WABre1nnduAn S el fiflan hardness uawaA
cohesiveness i1 [11] a8n4lsfina Usanaignannua
At ulsddwaron springiness (p>0.05) 118391
Tunsnanndndasinenilgnainldmuauyiuim
drunanvesnglaalesUliiidndiuiifu dadu
dnumaivilAnanudavg uveslssaiiandng o
NanIAnuAeAndasfusITevesnisiudi [11] 9
wuin Armudaviguvestansnsieniluzaiiauiy
waznonluzhainenlifliunnsaty Weldusuna
nglealasulugaswiniu

Table 5 Texture profile analysis for the different ratios of unripe and ripe nipa palm fruit toffee

Ratios of unripe and ripe

Hardness (g)  Cohesiveness Springiness™ Chewiness (g)
nipa endosperm (w/w)
100:0 1099.17+22.77°  0.090+0.008°  0.851+0.018  96.87+5.40°
75:25 1266.67+31.60°  0.109+0.008  0.850+0.010  119.64+2.12°
50:50 1535.01+13.60°  0.122+0.020™  0.850+0.015  146.49+3.27°
25:75 1867.24+20.43°  0.139+0.007*°  0.843+0.021  168.59+4.12°
0:100 223521+31.00°  0.152+0.012°  0.839+0.005  203.94+5.10°

Note: means within the same column with different letters are significantly different (p<0.05)

ns is no significant difference (p>0.05)

HANTUTTIUAMAMNIUTEA AR @YD
wanAsimenilgnaniidandiuseninignaingou
wazgnaInkAuaneiafuiie 5 gas Tududnume
Usng) nausa ileduia sami uasauveulagTa
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dudaduulihanas Inendnnsimenilgnangnsi 3
(BN IUTTIINYNINBBUABYNIINUA WU 50:50
Tagtiiin) I8suazuuuaureulunnaudnume
IndiAssiunansamienilgnaingnsi 1 Fadugns
AIUAN (9RT1EIUTTNINGNAINBDUADYNINNUA
Wit 1000 Taeiwitin) Fsdndonnandamivieniign
NNgesTl 3 oAnAUATHIBINAN D

Table 6 Sensory evaluation scores for the different ratios of unripe and ripe nipa palm fruit on

toffee (n=100)

Ratios of unripe and ripe nipa endosperm (w/w)

Sensory attribute

100:0 75:25 50:50 25:75 0:100

Appearance™ 7.18+1.32 7.04+1.27 7.14+1.19 7.07+1.28 7.11+1.27
Flavor™ 7.24+1.32 7.00+1.32 6.95+1.26 7.11+1.28 6.96+1.30
Texture 7.00+1.44° 6.70+1.38°°  6.61+1.42%° 6.40+1.42°  6.40+1.48"
Taste 7.29+1.24° 7.07+1.32%°  6.92+1.30° 6.71+1.47°  6.89+1.37%
Overall liking 7.49+1.35° 7.16+1.36" 7.12+1.25° 6.96+1.29°  6.88+1.27°

Note: means within the same row with different letters are significantly different (p<0.05)

ns is no significant difference (p>0.05)
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Table 7 wu11 HUSuvendaiazaelananun
LALAN a, bNIAU 85°Brix hay 0.585 H1UAIAU
Usunaumnudu anstulawmse Tusau Tusfu 101 way
Toomns Seway 3.50 85.72 7.43 2.86 0.78 uay
4.45 gud1eu USunaveandsnazanslananualy
NARAUNLAIMUAUNUSAUUSUIUAINUTY Lae
Usunavaaudefazanelavisnuaiiaigeazdinal
a o fa |a S o & a o ¢
NARNAUNLUTUIUAIINT U [21] NIUNARNUN
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Table 7 Characteristic and proximate composition of the developed nipa palm fruit toffee

Characteristic Value

TSS (°Brix) 85.00+0.00
Aw 0.585+0.020
Proximate composition (% wet weight)

- Moisture content 3.50+0.40

- Carbohydrate content 85.72+0.03

- Crude protein content 7.43+0.07

- Total fat content 2.86+0.03

- Ash content 0.49+0.03

- Dietary fiber content 4.45+0.01

HANTIATIRAUNNNWEUYSY (Table 8)
laun 1) U%mm%ﬁuw%éﬁwm 2) Staphylococcus
aureus 3) NqUEAAKALIY waz 4) Ngu £ coli vo3
NARAsIMeNTigNIINgnsA 3 wui1 Usinaqaunse
ﬁgwum Staphylococcus aureus %mazmﬁgwm
#p8ni1 10 CFU/g d@2u E coli wutleeni 3 MPN/g
o wdasaeimeniliiunsyuiunisldanuieu
adlunssurunsndn Seanansosndeqdunidielsa

1¢ TnewSsuiisufuainnsgunansdasiyuw 1309
yieWil (1%.265/2559) [22) wARA ariveniignani
Ipdnanmmsduvaddulumuiinnsgunansdost
YUYUANMUA AAATBITU NANITILATIEAUTUI
voaudsiiavansléiomun Usinmanutiu wasdn a,
Fudutlededdy Werdestuniswiydulaves
qaurRdla

Table 8 Microbiological qualities of nipa palm fruit toffee

Thai community product standard

Microbiological qualities Amount
of Toffee (TCPS 265/2559)
Total plate count (CFU/g) <10 <1x10°
Staphylococcus aureus (CFU/g) <10 <10
Yeast and mold (CFU/¢g) <10 <1x10?
E. coli (MPN/g) <3 <3

d3una
v a (% (3 a 1

PNNMINHUHEA A sInangnaIn Wudn
SRTNAIUNMINANTENINNGNAINSOULALGNAINUA
lunswiinudndueinenil Ae Ndns1Ew 50:50 lag
Uil @nsnenlgnatnusenaunie Uignaneey
500 31 11gnanLA 500 N3N Y1m1ansIev1?
297.50 nSu nglaaley 352.50 nSu M1auURg 150
[ < [y a [ '3 A =
n3u uagluelAy 80 N3N HanAusinenNgnaInd
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