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ABSTRACT

Nipa (Nypa 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 au, 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
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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)
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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)
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cohesiveness 911 [11] agi sy USunaugnannun
H a X ' P .. -
Minvulddemanann springiness (p>0.05) Llo431n
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drunauvesnglaalesUlildndiumindu Fadu
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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 2235.21+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)

HANTUTELHUAMANNISUSTAMTUNFVRY
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Tagtmiin) I8Suazuuuauveulunnaudnume
Indidesiunansasinesiilgnanngmsi 1 Jadugns
ATUAN (9RT1EIUTENINNGNAINBDUADYNINNUA
Wit 1000 Taeiwiin) Sedmidennansinsiveniign
NNgesTl 3 LoAMAATHIBINARA DU

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 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

s

NANTIATIEAMNINNIAUNTY (Table 8)

q q
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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

NnMsmuNanfusionilgnain wuin
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