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Development of crispy Sacha Inchi sheets
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Highlights
* Increasing the amount of Sacha Inchi flour resulted in increased hardness, fracture ability,
and crispness
* The developed Sacha Inchi sheets can use up to 20% of Sacha Inchi flour

* Product development of crispy Sacha Inchi sheets from Sacha Inchi flour

Abstract

This research aims to increase the value of Sacha Inchi oil extraction by-product. The
Sacha Inchi by-product was processed to become Sacha Inchi flour.There is a process to
reduce the bean odor and astringent of Sacha Inchi by-product by dissolving it in salt water,
boiling and baking in a hot air oven at 70 °C for 3 hours, then grind into a fine powder. Sacha
Inchi flour was produced which no rancid odor. Sacha Inchi flour was used to develop a
prototype recipe for crispy product by varying the amount of Sacha Inchi flour to 20%, 30%
and 40% which contains cashew nut powder, white sugar, fresh egg whites, unsalted butter,
baking powder, salt, and palm oil. The three formulas of crispy Sacha Inchi product was
analyzed chemical composition. It was found that the protein content was high in the range
of 16.2-18.1% . The sensory evaluation of all three formulas of crispy Sacha Inchi product
were found that the formula 1 (20% of Sacha Inchi flour) was the highest of total liking score.
The formula 1 was kept in sealed aluminum bag for 12 weeks at room temperature
(2742 °Q), it still accepted by trained panellists. The crispy Sacha Inchi product was suitable

as a food product that can be produced and sold further.

Keywords : product development, Sacha Inchi, crispy Sacha Inchi product
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Table 1 The ingredients of crispy Sacha Inchi sheets for each three formulas

Ingredients (%)
Ingredients
Formula 1 Formula 2 Formula 3
Sacha Inchi flour 20 30 40
Cashew nut powder 23 13 3
Sugar 16 16 16
White egg 20 20 20
Unsalted butter 12 12 12
Baking powder 2 2 2
Salt 0.4 0.4 0.4
Palm oil 6.6 6.6 6.6
Total 100 100 100
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Figure 1 Crispy Sacha Inchi sheet formula 1 (A) crispy Sacha Inchi sheet formula 2 (B) and crispy Sacha Inchi sheet formula 3 (C)
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Table 2 Color properties and water activity (a.) of crispy Sacha Inchi sheets in three formulas

Color properties . Moisture content
Formula Water activity (aw)
L* a* b* (%)
1 54.55+1.09° | 10.08+0.25° | 37.83+0.56 0.40+0.01° 3.33+0.02°
2 47.69+0.58° | 10.42+0.44° | 35.10+0.29" 0.35+0.00° 2.78+0.12°
46.62+0.24° | 9.33+0.05" 34.25+0.31° 0.38+0.00° 3.11+0.12°

Note : #“ means values having different letters in a column differ significantly at p<0.05

Table 3 Texture properties of crispy Sacha Inchi sheets in three formulas

Formula Hardness (N) Fracture ability (mm) Crispness (N)
1 10.08+2.36" 8.14+0.53° 4.50+1.12°
2 12.45+0.96" 12.4120.99° 12.60+0.55°
3 14.02+1.89° 13.97+1.85° 11.60+2.19°

Note : ® means values having different letters in a column differ significantly at p<0.05
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Table 4 Evaluation of consumer satisfaction towards of crispy Sacha Inchi sheets in three formulas

Score of evaluation
Formula
Appearance Color Odor Texture Flavor Overall
1 6.75+0.65" 7.20+0.51° | 598+0.68" | 6.07+0.78" | 6.33+0.73° 6.82+0.62°
2 5.18+0.57° 5.07+0.61° | 5.73+0.45° | 6.15+0.69° | 5.10+0.90° 5.30+0.79°
5.33+0.60° 5.08+0.59° | 5.47+0.68° | 537+0.55° | 5.18+0.98" 5.63+0.97°

Note : *“ means values having different letters in a column differ significantly at p<0.05

Values are mean + standard deviations of triplicate determinations

[ ¢
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Table 5 Proximate composition (¢/ 100 g sample, dry basis) of crispy Sacha Inchi sheets in

three formulas

Components
(&/ 100 g sample) Formula 1 Formula 2 Formula 3
Carbohydrates 30.7 28.9 26.1
Energy (kcal) 611.5 620.0 623.1
Moisture 3.23 2.73 3.46
Fat 47.1 48.4 49.6
Protein 16.2 17.2 18.1
Ash 2,77 2.75 2.76
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Table 6 Sensory evaluation of crispy Sacha Inchi sheets formula 1 during storage at room

temperature

Time .

( " Changed Color Off-odor Crispness Off-flavor

wee
0 0.99+0.01° 0.99+0.02° 0.99+0.00° 0.99+0.01°
1 0.99+0.00%° 0.96+0.02° 0.99+0.00° 0.97+0.01°
2 0.98+0.00* 0.94+0.02° 0.97+0.01° 0.94+0.01°
3 0.98+0.01° 0.94+0.02° 0.93+0.01° 0.93+0.01¢
4 0.97+0.01° 0.94+0.01° 0.93+0.01° 0.92+0.01°
5 0.97+0.01° 0.9440.01° 0.93+0.01° 0.92+0.01°
6 0.9440.02° 0.93+0.02° 0.9340.01° 0.92+0.01°
7 0.92+0.02 0.92+0.01° 0.91+0.03° 0.92+0.01%
8 0.91+0.01° 0.90+0.01° 0.91+0.02° 0.91+0.01°
9 0.88+0.01" 0.87+0.01' 0.90+0.02° 0.89+0.02
10 0.86+0.01' 0.87+0.01' 0.89+0.02° 0.88+0.03°
11 0.85+0.01' 0.85+0.01° 0.88+0.02° 0.87+0.03
12 0.85+0.01' 0.84+0.01" 0.86+0.01° 0.86+0.03"

Note : *“ means values having different letters in a column differ significantly at p<0.05

Values are mean = standard deviations of duplicate determinations of 8 panelists 1.00 equals Ideal product
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Development of instant Nam Prik Ong using freeze drying process
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Highlights
* Extending the shelf life of instant Nam Prik Ong by freeze drying process
* Evaluating shelf life of Nam Prik Ong under accelerated conditions using the Q10 method

* Textural quality of product after drying is similar to the fresh product

Abstract

This research aims to study the production of instant Nam Prik Ong that can be stored
for a long time, is convenient for transportation and still maintains the value of nutrients by
using the freeze drying process. A prototype recipe for fresh Nam Prik Ong was developed and
frozen at -20 °C for 12 hours, then dried in a freeze dryer at -80 °C for 36, 48, and 60 hours. It
was found that the drying times of 48 hours and 60 hours showed the moisture contents and
aw that were not significantly different (p>0.05). Therefore, 48-hour drying was chosen to
produce the instant Nam Prik Ong and physical and chemical properties were investigated.
The results showed that solubility index and water absorption capacity were 25.36% and
2.31%, respectively. In the ratio of water to Nam Prik Ong at 1:1 provided that was very similar
to fresh one. In addition, instant Nam Prik Ong had protein, fat, total carbohydrates, ash, and
moisture content of 25.9%, 50.2%, 17.2%, 4.36%, and 2.32%), respectively, also an energy
value of 624.3 kilocalories per 100 gram sample. Fresh Nam Prik Ong and instant Nam Prik Ong
had no difference (p>0.05) in texture and overall liking scores. The shelf life evaluation of
instant Nam Prik Ong under accelerated conditions by using the Q10 method showed that
temperatures of 30 °C, 40 °C, and 50 °C can preserve instant Nam Prik Ong for 31 days, 21 days,
and 14 days, respectively.

Keywords : Nam prik ong, instant northern thai-style spicy tomato dip, freeze drying, product

development
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Ingredients of instant Nam Prik Ong

Percentage (%)

Minced pork
Tomatoes
Palm sugar
Soy sauce
Fish sauce
Citric acid

Vegetable oil
Scallions
Coriander

Dried chilies

Garlic
Shallots
Salt
Shrimp paste

41
32
4
1.4
13
0.2
7.1
1
1
1.3
2
6
0.85
0.85
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Table 2 Water activity and moisture content of instant Nam Prik Ong at -80 °C in the different

drying time
Drying time at -80 °C (h) Moisture content (%) Water activity (aw)
36 5.92 + 0.08° 0.68+ 0.02°
48 0.47 + 0.03° 0.26 +0.05
60 0.41 £ 0.06° 0.25+0.01°
Note : Different letter (a-b) in same column represents a significant difference at p<0.05
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Figure 1 Instant Nam Prik Ong (freeze-dried sample)

Table 3 Physical properties of instant Nam Prik Ong

Physical properties Results

Moisture content (%) 0.47 + 0.03
Water activity (av,) 0.26 + 0.05
Solubility (%) 2536 + 0.86
Water absorption capacity (%) 2.31 +0.08
pH 7.44 + 0.04
Color

L* 29.98 + 0.04
a* 14.57 + 0.20
b* 40.37 £+ 1.24
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Table 4 Reconstitution of instant Nam Prik Ong in hot water (95-100 °C) for 1 minute

Ratio of water to
Sample Appearance
instant Nam Prik Ong
(@ - Instant Nam Prik Ong (freeze-dried sample)
(b) 0.5:1 Nam Prik Ong had a viscous consistency and coagulation
(@ 1:1 Nam Prik Ong was slightly moist. It's not hard and didn't
clump together
(d) 1.5:1 Nam Prik Ong was too watery

(@) (b)

(@) (d)

Figure 2 Appearance of instant Nam Prik Ong (freeze-dried sample (a)) and instant Nam Prik Ong after reconstitution in the

ratio of instant Nam Prik Ong to hot water; (b) 0.5:1; (c) 1:1; and (d) 1.5:1 respectively
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Table 5 Evaluation of consumer satisfaction of fresh and instant Nam Prik Ong

Score of evaluation
Sample
Appearance Colour Odor Texture Flavour Overall
Fresh 5.73+0.88" 6.48+0.29° | 535+0.54° | 7.18+0.83™ | 5.95+0.56" | 6.18+0.19™
Instant 6.23+0.66° 6.05+0.69° 6.70+1.43° 7.22+0.65™ 6.80+0.57° 6.22+0.65™

Note : Different letter (a-b) in same column represents a significant difference at p<0.05

ns means not significant difference (p>0.05)

Values are mean + standard deviations of triplicate determinations
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Figure 3 Relationship between storage time and moisture content (%, a); aw (b) of the instant Nam Prik Ong stored at 30, 40

and 50 °C (relative humidity 70%)
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Table 6 Moisture content (%) and a,, of instant Nam Prik Ong stored at 30, 40 and 50 °C
(relative humidity 70%)

Storage .
time (day) Moisture content (%) aw
Temperature 30 °C 40°C 50°C 30°C 40°C 50°C
0 0.14£0.02™° | 0.14+0.02™ | 0.14+0.02™" | 0.31£0.03™" | 0.33+0.00™" | 0.33+0.00™"
7 0.18£0.02°° | 0.33+0.04°® | 0.31+0.01°® | 0.38+£0.01"* | 0.40+0.01®® | 0.39+0.01°
14 0.27+0.03™ | 0.30+0.09™° | 0.24+0.04™° | 0.32+£0.01°° | 0.47+0.00 | 0.50+0.10™
21 0.30+0.02°° |  0.53+0.06™ | 0.37£0.06°* | 0.35+0.00%° | 0.48+0.00°* | 0.51+0.00*"
28 0.36+£0.04°° | 0.52+£0.02*" | 0.39+0.01°® | 0.36+0.00”® | 0.51£0.03° | 0.51+0.00*"
35 0.45£0.03" | 0.59+0.16™ | 1.01+0.06™ | 0.35+0.01°® | 0.52+0.03** | 0.56+0.07*"

Note : Different letter (a-b) in same row represents a significant difference at p<0.05

Different letter (A-E) in same column represents a significant difference at p<0.05

ns means not significant difference (p>0.05)

Values are mean + standard deviations of triplicate determinations

Table 7 Sensory evaluation of instant Nam Prik Ong stored at 40 and 50 °C (relative humidity 70%)

Storage
. Colour Odor Taste / Texture
time (day)
Temperature | 30°C 40 °cC 50°C 30°C 40°C 50°C 30°C 40 °cC 50°C
0 n n n n n n n n
7 n n n n n n n n
) slightly
slightly abnormal/
14 n n n n n abnormal/
dark moist ]
moist
o1 n dark slightly slightly | slightly n abnormal/ | abnormal/
ar
dark rancid rancid moist moist
n n abnormal/ | abnormal/
28 dark dark rancid | rancid ] ]
moist moist

Note : n means normal
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Highlights
* Alternative dietary fiber products from leftover pomelo peels
* The production is simple, and can be done at home
* Pomelo peel dietary fiber product can be added to a variety of food products without
affecting the color, odor, and taste

* Pomelo peel dietary fiber product can be stored at room temperature for at least 20 days

Abstract

This research aimed to developed the pomelo peel dietary fiber (PDF) product. The
white part of the pomelo peel has been blended, filtered and then boiling in an electric stove
using 1,000 W at 100 °C for 5 min to removed the bitterness. It was filtered and centrifuged to
removed the water. The processed pomelo peel was mixed with the corn syrup at 20, 30 and
40 ¢ per 100 ¢ peel, and microwaved using 700 W for 2 and 3 min to studied the effect of
corn syrup ratio and microwave heating time on the physical, chemical and shelf life of the
PDF product.

The results found that the L*, C*, h color value and the pH values (5.62-5.89) of PDF
were significantly different (p<0.05) while the water activity (a,,) were in the range of 0.961-
0.983 and not significantly different between samples. The sample No. 4 (20% corn syrup)
with 2 min and 3 min microwave heated had low a,, and not significantly different from each
other. The chemical analysis of 100 g of sample has 15.04 g of total dietary fiber, 0.59 ¢ of
ash, 0.50 ¢ of protein, 0.04 g of fat, 69.64 ¢ of moisture, 29.24 g of carbohydrate, total energy
of 119.30 Kcal and 0.36 Kcal energy from fat. The PDF product was stored at room temperature
for 20 days and sampling for microbiological tests every 5 days. It was found that the corn
syrup and microwave heating could inhibited the growth of mold and yeast compared to the
control sample.

Keywords : pomelo albedo, dietary fiber, food security
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Table 1 Color value of pomelo peel pulp with syrup concentration and different microwave

heating time
Microwave
Syrup concentration
Example heating time L* c* h
(g/100 ¢ pomelo peel)
(minutes)
Control 0 0 88.97+0.47°  9.66+0.12% 96.37+0.68™
1 20 0 83.81+0.3¢"  8.94+0.27° 98.26+0.53°
2 30 0 81.44+0.52°  9.14+0.62° 98.62+0.35°
3 40 0 75.66+0.08"  10.04+0.26°  98.73+01.05°
4 20 2 85.44+0.24°  11.44+0.55®°  96.59+0.12°
5 30 2 84.59+0.30°  10.98+0.28° 96.84+0.41°
6 40 2 81.51+0.20°  11.41+0.50°°  97.10+0.25"
7 20 3 87.74+0.08°  11.26+0.70°  95.59+0.59™
8 30 3 88.22+0.27°  11.41+0.21%°  94.61+0.36°
9 40 3 86.85+0.43°  12.13+0.39°  95.12+0.18%
Note : " has different letters vertically. indicates a statistically significant difference (p<0.05)
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example 1 example 2 example 3
control example 4 example 5 example 6
example 7 example 8 example 2

Figure 1 Appearance of pomelo peel pulp with syrup concentration and different microwave heating time

Note : control = syrup concentration 0 ¢ /100 ¢ pomelo peel, microwave heating time 0 minute

example 1 = syrup concentration 20 g /100 ¢ pomelo peel, microwave heating time 0 minute

example 2 = syrup concentration 30 g /100 g pomelo peel, microwave heating time 0 minute

example 3 = syrup concentration 40 g /100 g pomelo peel, microwave heating time 0 minute

example 4 = syrup concentration 20 g /100 g pomelo peel, microwave heating time 2 minutes

example 5 = syrup concentration 30 g /100 g pomelo peel, microwave heating time 2 minutes

example 6 = syrup concentration 40 g /100 g pomelo peel, microwave heating time 2 minutes

example 7 = syrup concentration 20 g /100 g pomelo peel, microwave heating time 3 minutes

example 8 = syrup concentration 30 g /100 g pomelo peel, microwave heating time 3 minutes

example 9 = syrup concentration 40 g /100 g pomelo peel, microwave heating time 3 minutes
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Table 2 Free water content (a,) and pH of pomelo peel fibers

Syrup concentration

Microwave

Example heating time aw pH
(g/100 g pomelo peel)
(minutes)

Control 0 0 0.982+0.01° 5.6210.04d
1 20 0 0.983+0.00° 5.89+0.01°
2 30 0 0.977+0.00™ 5.88+0.05°
3 40 0 0.970+0.00 5.89+0.03°
il 20 2 0.967+0.00 5.81+0.02°
5 30 2 0.964+0.00 5.80+0.02°
6 40 2 0.962+0.00° 5.80+0.02°
7 20 3 0.967+0.00 5.80+0.02°
8 30 3 0.963+0.00 5.79+0.02°
9 40 3 0.961+0.00° 5.75+0.05°

Note : “ have different letters vertically indicates a statistically significant difference (p<0.05)
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Table 3

Table 3 Results of the study of chemical quality of pomelo peel products

Quantity/100 grams

Nutrients Control Example 4
Moisture 84.75+0.05 69.640.07
Fat™ 0.01+0.00 0.04+0.00
Energy from Fat™ 0.00+0.00 0.36+0.00
Protein™ 0.47+0.00 0.50+0.00
Carbohydrate 14.28+0.06 29.24+0.08"
Total Dietary Fiber 11.65+0.03 15.04+0.15
Ash™ 0.58+0.01 0.59+0.01

Total Energy 58.59+0.36 119.30+0.31°

Note : ™indicate no statistically significant difference (p>0.05)

*represents the highest average
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Table 4 Results of the study of microbial counts of pomelo peel products over a period of 20 days

Number of microorganisms (colonies per cubic centimeter)

b Control Example 4
ay
PCA PDA PCA PDA
(Microorganism) (Yeast & mold) (Microorganism) (Yeast & mold)
1 2.43+0.40x10° 1.00+0.00x10" Not found Not found
5 3.47+0.15x10° 2.00+0.00x10" Not found Not found
10 5.33+0.58x10° 2.00+0.00x10" Not found Not found
15 1.57+0.06x10° 4.67+0.58x10° Not found Not found
20 5.33+0.58x10° 5.33+0.58x10° Not found Not found

Note : PCA = measures the number of bacteria, yeasts and molds that grow aerobically

PDA = measures the number of yeasts and molds
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	Table 3 Results of the study of chemical quality of pomelo peel products




