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Abstract

Background and Objectives : For developing products from white pomelo peel (albedo) to create new processed
food products, the idea is to develop supplemented nuggets to become food products in business, reduce
production costs, and increase dietary fiber in nuggets. This study was to investigate the effect of the amount of
white pomelo peel powder in the nuggets product on sensory quality, quantity of white pomelo peel powder in the
nuggets product, chemical properties, physical properties, and consumers’ acceptance of the nuggets
supplemented with white pomelo peel powder.

Methodology : Four nugget basic formulas were studied and then the amounts of pomelo peel powder in nugget
products were studied by evaluating sensory quality in terms of appearance, color, odor, taste, texture, and overall
liking using 40 panelists. The chemical and physical properties, including protein, total sugar content,
carbohydrates, moisture content, ash, fat, and the color values (L*, a*, and b*) were investigated and consumer
acceptance was also evaluated using a questionnaire. The target group is general population of 100.

Main Results : According to the study four basic formulas and the study of the amounts of white pomelo peel powder
in nugget products, formula 3 obtained the highest liking score. The appropriate amounts of white pomelo peel
powder in the nuggets product was observed at 10 percent by panelists. The increases in amounts of white pomelo
peel powder in the nuggets-product did not affect the color of the product. For the chemical composition of the
nuggets supplemented with white pomelo peel powder, white pomelo peel powder has chemical qualities including
energy values of 362 percent, fat of 0.6 percent, protein of 2.5 percent, carbohydrates of 86.7 percent, sugar of 3.5

percent, sodium of 280 percent, moisture content of 6.53 percent, and ash of 3.67 percent. Physical properties
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showed that the a, value was 0.47, brightness (L*) was 90.16, red value (a*) was 0.71, and yellow value (b*) was
12.77. The result of consumer testing revealed that the nuggets supplemented with white pomelo peel products
were accepted by consumers. The differences in individual factors did not affect consumers’ demand for nuggets,
but there are differences in purchasing reasons.

Conclusion : The most accepted formula by the panelists was formula 3, which added 10 percent of white pomelo
peel powder. Increasing the amounts of white pomelo peel in the product did not affect the color of the nuggets.
Consumers are mostly female, aged 30-39 years old, have a bachelor's degree, are single, work for government
service or state enterprise, and earn between 10,000 and 20,000 baht. Consumers like the characteristics of the
product at the level of “like very much” and the majority of consumers will accept the nuggets product if it becomes
available. They will buy it because it is convenient to eat. The accepted price of products is 109 baht.

Keywords : product development ; nuggets ; pomelo peel

*Corresponding author. E-mail : Prassanee.t@rmutp.ac.th
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Take the white part of the pomelo peel (pomelo albedo) and cut it into 2x2 centimeter pieces.

!

Then soak the pomelo peels in salt water at a ratio of 1: 0.25

by weight of pomelo peel to weight of salt for 2 hours.

Wash the soaked pomelo peels and squeeze the white pomelo peels.

!

Boil pomelo peel with salt water at a ratio of 100:1, using 70 grams of white pomelo peel per 50 grams

of salt : 1500 grams of water. Boil and rinse with water 3 times.

!

Dried in a hot air oven at 90 degrees Celsius for 8 hours

Grind with a high-speed grinder and sieve through a 180 mesh sieve.

!

White Pomelo Peel Powder

Chart 1 Process for producing white pomelo peel powder

HANTAATISHAUN NN IR AN 1N NNt AB N8N Te
AN Table 1 wudn wudaananaduladanninmianil Anases feaay 362 lusiu feuaz 0.6 Tusiu 2.5
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Table 1 Chemical and physical quality of 100 grams of pomelo white peel powder

Chemical/physical quality Percentage average

Chemical quality

Energy 362
Fat 0.6
Protein 2.5
Carbohydrate 86.7
Sugar 3.5
Sodium 280
Moisture 6.53
Ash 3.67

Physical quality

A, 0.47

L* 90.16+0.20
a* 0.71+0.07
b* 12.77+0.07
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Table 2 Shows 4 basic nugget recipes.

Raw material weight (grams)

Raw Material

Formula 1 Formula 2 Formula 3 Formula 4
Chicken meat with skin on 1,000 - - -
Chicken breast meat - 960 960 960
Seasoning Oyster sauce - - 32 -
Chicken Seasoning powder - - - 2
Sugar - - 6 -
Pepper 2 2 4 2
salt 2 2 2 1
garlic 4 4 - _
All-purpose wheat flour 100 - 100 100
Ready-made crispy fried dough 80 800 180 -
Corn starch - - - 10
Water 240 200 400 -
Egg - - 90 90

Weigh and measure ingredients according to the recipe. Place the chicken in a grinder

and add seasonings. Grind approximately 40 seconds

!

Put the mixture in the refrigerator for 1 hour.

!

Mix crispy flour with cold water. Mix well.

!

Weigh out 15 grams of the ingredients, roll them into a thin layer of wheat flour, and fry them until crispy. And fry in palm oil

over medium heat until golden brown. Scoop up to drain the oil.

Nugget

Chart 2 Process for producing nuggets
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Table 3 Ingredients in the nugget recipe with the addition of white grapefruit peel powder.

Raw material weight (grams)

Raw Material Formula 1 Formula 2 Formula3 Formula 4
(0%) (5%) (10%) (15%)

Chicken breast meat 960 960 960 960
Seasoning Oyster sauce 32 32 32 32
Sugar 6 6 6 6

Pepper 4 4 4 4

Salt 2 2 2 2

All-purpose wheat flour 100 100 100 100
Crispy fried dough 180 180 180 180
Water 400 400 400 400
Egg 90 90 90 90
Pomelo White Peel Powder - 48 96 144

Weigh and measure ingredients according to the recipe. Put the chicken meat and white pomelo peel powder

into a grinder and add seasonings. Grind thoroughly for about 40 seconds.

!

Put the mixture in the refrigerator for 1 hour.

!

Mix crispy flour with cold water. Mix well.

!

Weigh out 15 grams of the ingredients, roll them into a thin layer of wheat flour, and fry them until crispy. And fry in palm ail

over medium heat until golden brown. Scoop up to drain the oil.

!

Nugget

Chart 3 Process for producing nuggets

4. AnwAnANTIVUATUAZAANTTFV NN N INTeIN AR NN IR N [Aa N9 du TR

o aldl ° a v 1 = % :// a 'S dﬁl v o
AruaNAnaadniinssediu laun Tssiu dunnmananun astulawsa Siasziiponudu idn losiu
TneR% (AOAC.2016) wazAmMaNTANIeNIanInivianisdsvidiu Tiun nastsuifindnd luscuu L7, a* uaz b* tneld

LA3843AA (Konica Minolta §u CR-400 Series)

876



MIATINEANERTYINT T 29 (ATUT 2) NEAIAN — BN WAL 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.2) May — August 2024 UNANNIRY

=2 o Y oa PRy v & = I
5. ﬂm:f")ﬂ")?ﬂ@iliﬂ&lﬂiz\ﬂﬂiflilﬁl@%mﬂﬁlm?Nﬂl\?éﬂ@@ﬂﬂ’l’)ﬁlﬁﬂ\@

=2 o ¥ a v A = v ~ ° ' PRy a o &
ﬁﬂiﬂqﬂ’]i‘ﬂ'ﬂlli‘i_l‘ﬂ'ﬂ\ia‘]_lﬂﬂﬁ Taglfusugaunu aAn LU lHNNTRANANEN1IAN NN NRFa N A AT

o =3 = 1 QI/ o a [53 v ad N ! ¥ A
UNNR TmﬂmquLﬂmu'ml,ﬂuqﬂmm"l.ﬂ@’mu 100 AU ATIZUTBHAAILIENITUIANTALAL sl,umum'awmg@wuﬁm

¥ A ¥ -dla' ¥ a
‘ﬂ'ﬂﬂﬁjllitﬂﬂ LLZ\]3ﬂ’]§‘1’]ﬂ@’ﬂusludqum@ﬂﬂ‘ﬂﬂ;!@wuﬂﬁuﬂ@ﬂFﬂ‘].lﬁ‘t.ﬂﬂ LaZNITNAdaL

NAN9IRE

1. N@nﬁiﬁnm@mﬂfujmu”mﬁm 210 4 gz dhlddszfiuaunimniedssamdnda Tusudneuzlsng @
AU 7877 Lﬂ@ﬁuﬁa WATANNTRUIAEFIN A2EATN1 TN LU AL LLWAYINTEL 9 52/ U (9 - Point Hedonic Scale)
HNARaLTN 40 AU ANTable 4 ALUULLGAY memwmer;m@mmwmqﬂizmwﬁuﬁmngm‘ﬁug'm MUY
4 gm3 wm’n;ﬁmmfaﬁﬂﬁ’mimﬁuqmﬁ 3 mﬂﬁzgm”lwﬁ”mﬁﬂwm:ﬂmﬂg 3 ndu 3877 Llednda uazaaTey
T lnefieniads 8.22, 8.1, 8.44, 8.39, 8.28 uaz 8.32 muasy et lusziumnugeLan Wethaniaszyipni
wistsau uazifFauie A NuANFINNNETsA nudidudneuzlang @ naw 78177 iileduda wazauTaL
Tnusan RAsnsuansnaiueeeiifudi AynieaiAanszau 0.05 fadu 3uiengmsi 3 Lﬂu@;mﬁuﬂﬂuiumaﬁnm

1FunauilasnanndulaNnuunzanlunisiasy

Table 4 Average sensory quality scores of basic formula nuggets

Sensory quality Average score and Standard deviation

Formula 1 Formula 2 Formula 3 Formula 4
Appearance 7.86+0.85° 7.52+0.75° 8.22+0.72° 7.41+0.77°
Color 7.87+0.83" 7.5140.84° 8.11£0.76° 7.58+0.88"
Smell 7.21+0.82° 7.26+0.87° 8.44+0.77° 7.19+0.77°
Taste 8.29+0.75° 7.39+0.85° 8.39+0.75 7.01£0.92°
Texture 7.69+0.80° 7.77+0.88° 8.28+0.71° 7.03+0.74°
Overall preference 8.24+0.81° 7.34+0.82° 8.32+0.70° 7.09+0.88°

N.B.: *Different horizontal letters mean values that are significantly different at the 0.05 level
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Table 5 Ingredients in the recipe for nuggets with fortified shell flour. white grapefruit

Raw material weight (grams)

Raw Material Formula 1 Formula 2 Formula3 Formula 4
(0%) (5%) (10%) (15%)
Chicken breast meat 960 960 960 960
Seasoning Oyster sauce 32 32 32 32
Sugar 6 6 6 6
Pepper 4 4 4 4
Salt 2 2 2 2
All-purpose wheat flour 100 100 100 100
Crispy fried dough 180 180 180 180
Water 400 400 400 400
Egg 90 90 90 90
Pomelo White Peel Powder - 48 96 144

Table 6 Average scores and differences in sensory quality of different quantities of pomelo white peel

powder-fortified nuggets

Average score and difference

Sensory quality Formula 1 Formula 2 Formula 3 Formula 4
(0%) (5%) (10%) (15%)

Appearance ™ 7.19+0.84 7.22+0.85 7.46+0.78 7.36+0.89
Color 7.01+0.98° 7.33+0.82° 7.48+0.96° 7.31£0.81°
Smell™ 7.3120.79 7.21£0.93 7.55+0.77 7.49+0.86
Taste 6.99+0.92° 7.32+0.76% 7.55+0.82° 7.41£0.83°
Texture 7.28+0.88" 7.35+0.77% 7.59+0.79° 7.49+0.91°
Overall preference ™ 7.22+079 7.32+0.86 7.56+0.87 7.31+0.88

N.B.: ® Means horizontal averages that are different. Statistically significant (p<0.05)

" Means horizontal means that are not significantly different (p>0.05).
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Table 7 Physical and chemical quality of nuggets fortified with different amounts of pomelo white peel flour

Amount of white pomelo peel powder

Chemical/physical quality Formula 1 Formula 2 Formula3 Formula 4
(0%) (5%) (10%) (15%)

Chemical quality

carbohydrate (gram) 6.4 71 7.8 8.5
protein (gram) 171 18.7 16.9 17.3
fat (gram) 5.6 4.3 5.1 5.4
sugar 0.9 0.8 0.8 1.0
moisture content 69.07 67.75 67.91 66.63
ash 1.86 217 2.32 2.15

Physical quality

L* (brightness) ™ 74.57+0.52 75.17+0.36 75.66+0.50 76.34+0.91
a* (red) 0.8620.11° 1.82+0.36° 1.83+0.13" 2.1240.35
b* (yellow) 15.53+0.47° 17.28+0.36° 17.70£0.59" 19.00+0.41°

abc

N.B.: Means horizontal averages that are different. Statistically significant (pS0.05)

" Means horizontal means that are not significantly different (p>0.05).
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Table 8 Basic information of consumers of processed meat products supplemented with pomelo white peel powder, n=100

Survey data Percentage (%)
1. sex

1.1 male 34

1.2 female 66
2. age

2.1 under 19 years -

22 19-29 years 33
2.3 30-39years 36
2.4  40-49 years 31

2.5 50 years and older -

3. highest education

3.1 Under bachelor's degree 12
3.2 Bachelor's degree 68
3.3 Postgraduate 20

4. marital status

4.1 single 70
4.2  married 28
4.3 divorce 2

5. occupation

5.1 Government service / state enterprise 45
5.2 personal business 15
5.3 student/student 35
6. income
6.1 Less than or equal to 10,000 baht 20
6.2 10,001 - 20,000 baht 54
6.3 20,001 - 30,000 baht 20
6.4 30,001 — 40,000 baht 5
6.5 40,001 baht or more 1
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Table 9 Liking scores for pomelo white peel powder-fortified nuggets

Sensory quality Mean and standard deviation Level of preference
Appearance 8.29+0.77 like very much
Color 8.33+0.84 like very much
Smell 8.21+0.82 like very much
Taste 8.57+0.78 like very much
Texture 8.28+0.81 like very much
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Table 10 Consumer acceptance test of pomelo white peel powder-fortified nuggets, n=100

UNANIAE

Survey data Percentage (%)

1. Acceptance of pomelo white peel flour fortified nuggets

1.1 Accept 92

1.2 Not accepted 8

2. Deciding to purchase nuggets fortified with white pomelo peel flour (size 250 grams).

2.1 Buy 80
2.2 Not sure 17
2.3 Don't buy 3

3. Reasons for purchasing pomelo white peel flour-enriched nuggets

3.1 Convenient to eat 55
3.2 Mellow taste/deliciousness 30
3.3 Interesting products 15

4. Reasons for purchasing pomelo white peel flour-enriched nuggets

4.1 Convenient to eat 26
4.2 Mellow taste/deliciousness 22
4.3 Interesting products 56

5. Price of pomelo white peel flour-enhanced nuggets (size 250 grams) that you want to buy.

5.1 109 baht 56
5.2 129 baht 42
5.3 149 baht 2
5.4 169 baht -

6. Price of pomelo white peel reinforced nuggets (size 250 grams) that you want to buy.

6.1 109 baht 65
6.2 129 baht 33
6.3 149 baht 1
6.4 169 baht 1
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