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EFFECT OF DRAGON FRUIT PEEL POWDER ON
THE QUALITY OF COOKIE PRODUCTS
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Abstract

This study aimed to investigate the chemical composition, physical properties,
and consumer acceptance of cookies supplemented with dragon fruit peel powder,
with the objective of promoting the utilization of agricultural by-products from food
processing. Consumer acceptance was evaluated using 40 untrained panelists and a
9-point hedonic scale, assessing appearance, color, aroma, taste, texture, and overall
acceptability. The results indicated that cookies supplemented with 20% dragon fruit
peel powder received the highest overall acceptability score (8.38), corresponding to a
high level of liking, with statistically significant differences (p < 0.05) compared to other
formulations. The chemical composition of the selected formulation consisted of 5.51%
protein, 4.86% moisture, 1.68% ash, 25.90% fat, 62.04% carbohydrates, and 1.36 ¢ of
dietary fiber. Increasing the level of dragon fruit peel powder (10-20%) resulted in a
significant decrease in lightness (L*) and yellowness (b*) values, while redness (a*)
increased (p < 0.05), indicating a shift toward darker and more reddish tones. In addition,
microbiological analysis, including total plate count, yeast, and mold, complied with the
Thai Community Product Standard for cookies (No. 118/2555). These findings demonstrate
that the incorporation of dragon fruit peel powder can enhance the nutritional value and
consumer acceptability of cookie products, while also providing a sustainable approach

for utilizing agricultural waste in food product development.

Keywords: dragon fruit peel, supplementation, cookies, bakery products, food product
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Table 1 Shows the ingredients of the prototype cookie product.

Ingredients Prototype Cookie Product
Formula 1 (g) Formula 2 (¢) Formula 3 (¢)
All-purpose flour (red lotus) 300 - 320
Cake flour 330 250 -
Unsalted butter, diced 450 180 210
Icing sugar 300 130 200
Chicken eggs (No.2) 55 55 55
Evaporated milk 75 35 25
Salt 3 - 3
Vanilla extract 5 1.25 10
Baking powder - 4 6

Remark: Formula 1 Apmaye, 2018
Formula 2 Homemade, 2017

Formula 3 Delicious, 2010.
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Table 2 Consumer preference scores of prototype cookie formulations.

Attribute Prototype Cookie Product

Formula 1 Formula 2 Formula 3
Appearance™ 7.58 + 1.26 744 +1.14 7.87 +1.08
Color™s 7.51 +1.01 7.56 £ 1.08 7.74 £ 0.98
Smell 7.02 + 1.35° 7.56 + 1.05% 7.84 + 0.95°
Taste 7.14 + 1.32¢ 7.51 + 1.09° 8.13 £ 0.61°
Texture 7.26 + 1.02¢ 7.63+1.11° 7.87 +1.08°
Overall acceptability 7.33 £ 1.10¢ 7.67 £ 0.91° 8.27 + 0.32°

Remark: Values are expressed as mean + standard deviation (n = 40). Different superscript letters

within the same row indicate significant differences (p < 0.05, *ns = not significant.

2.2 uan1sAneUSInauraUdanuialensivnzaudendndaeigng
HaMsUsEIunsgans e usnasendniasinnAasuraUionuidansly

seeusasay 10, 15 way 20 Landndn1s19i 3 (Table 3) WU MsiinUSunamaUaanundans
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Table 3 Consumer preference scores of cookies fortified with dragon fruit peel powder.

Attribute Cookie product fortified with dragon fruit peel

10 % 15 % 20 %
Appearance 7.70 £ 1.12° 7.22 + 0.97¢ 8.30 £ 0.11°
Color 7.76 + 0.91° 7.34 + 1.08° 7.80 + 0.90°
Smell 7.06 + 1.08° 7.06 + 0.97° 7.28 +1.01°
Taste 7.76 + 0.96° 714 +1.12° 8.12 + 0.15%
Texture 7.70 £ 1.07% 7.26 + 1.02° 7.80 + 0.99
Overall acceptability 7.32+£0.81° 7.34 + 0.87° 8.38 + 0.10°

Remark Values are expressed as mean + standard deviation (n = 40). Different superscript letters

within the same row indicate significant differences (p < 0.05).

3. Wan1sAnwINavaIUTUIMNLUA anuATINTA A UAINNINIBAIN Az
29pUsEnaUNILA
3.1 @14 L* a*, b*
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y q
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(31.70) wagen a* idian (1.02) axvioufedfduuasiiinuuaniooningnsdu iWevhmsiadums
WasnuAslinslussudesay 10, 15 way 20 WUl Amwsinesaveswaniueiinsasunlas
athadidudfyneadf (p < 0.05) TneAauaing (L) fuuliuanasnussfunisiasud
Wiy wanddifiviwansausiiEdutu luvasiotu dn a* dwandenundudues Suwli
Wiy Tnganylusydudesay 15 (2.47) azﬁauﬁnmﬂﬁuﬁuﬁuaﬂwuﬁummﬂmiim%qiu
WaenuAlans dauan b* Juwilduanasazdanuavlunnszavvesnisiady wanadianis
wWasuwawedlUlulnui@uannty sanisanwiuansiifiuiinisasunaudenufisionsd
waTmEJm3&Gfaﬂmé’ﬂwmxﬁmﬁﬁuawﬁmﬁmsﬁqﬂﬁyImﬂLawwsmﬂﬁ'umwmﬁmaqﬁLLasmS

Wasuudasnud Geaenndosiuuanifvesasiunauiiiduanslidsssumnd
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Table 4 Color parameters (L*, a*, b*) of cookie products.

Sample L* a* b*
Original recipe 1 35.43 + 0.052 1.45 + 0.03¢ 1.24 + 0.022
Original recipe 2 34.36 + 0.06° 1.57 + 0.04¢ 0.06 + 0.03°
Original recipe 3 31.70 + 0.05¢ 1.02 + 0.05¢ 0.49 + 0.05°
10% peel 28.80 + 0.03¢ 0.80 + 0.04¢ -2.20 + 0.06¢
15% peel 27.68 + 0.04¢ 2.47 + 0.06° -2.45 + 0.05¢
20% peel 25.59 + 0.03f 2.12 +0.03° -2.65 + 0.04¢

Remark Values are expressed as mean =+ standard deviation (n = 3). Different superscript letters

within the same column indicate significant differences (p < 0.05).

3.2 AnnuudaazAianunanisng (Texture properties)

Han15ILATIvvinuaN AN lodudavendninginniuanininisnei 5

a

(Table 5) WU AstiuUSuaRaUdanualansadanaliainnund (hardness) V8 IHaM T au9

o a

Winduegnafiduddgneadd (p < 0.05) lneAnnuudgeiganulugasiiadunadionud

o

Il

fans¥osay 20 luvasfidranuuaniusie (fracturability) fuwnlfudududiofinnsiasuns
wWaenuwAuTanslusyduiesay 10 waz 15 uavanasantoslusziuiosas 20 ag1slsiniu
AanaNdansaenIngnsnIuas (0%) egrelldeddgvmneadia (p < 0.05) nansAnwiuandliifiu
InnaSunaddonuiatinsiinarelasvaiiadodudavesani Inevilindndasifnnuude

WinTukasianwaiznsweniniUdsuwlagld

Table 5 Texture properties of cookies fortified with dragon fruit peel powder.

Level (%) Hardness (g) Fracturability (mm)
0 (control) 1976.41 + 343.66 1.42 + 0.53¢
10 2306.42 + 342.50° 4.31 + 1.522
15 2375.36 + 631530 4.07 + 1.57°
20 2439.67 + 373.87°2 395+ 1.162

Remark Values are expressed as mean + standard deviation (n = 3). Different superscript letters
within the same column indicate significant differences (p < 0.05).

3.3 asaUsznaumaall (Proximate composition)

v
¢ v

HANTIATIZYRIRUTENOUNINATVBINARS T ANARULUULAANALATUNS
WaBNWNININISD8AY 20 LAMIAIRITIN 6 WU NISLASURBURBNWA LTINS ASMa LU U8
Tsfuuazasiulamnanas vaeivsunaanudu 1 wagluiuiudu Inendadusianiety

naUFenuiadansieeas 20 fleomnswindu 1.36 n3u Jsgendtgasduwuu (1.06 n3) Andu
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————————————————————————————————————————
nsiiinTuiovaz 28.30 stdituddyneada (p < 0.05) namsAnwluandiiuiinisesy
naUFenuidsnsanunsaiiuamamdarunsvem@Endaen nawmgluiuleemsuasuisng

Table 6 Proximate composition of cookie products (per 100 g).

Component Control 20% peel
Moisture (%) 1.82 + 0.02° 4.86 + 0.10°
Ash (%) 1.47 + 0.04° 1.68 + 0.03?
Protein (%) 6.38 + 0.04° 5.51 + 0.02°
Fat (%) 25.07 + 0.01° 25.90 + 0.08*
Carbohydrates (%) 65.26 + 0.08° 62.04 + 0.17°
Dietary fiber (g) 1.06 +0.01° 1.36 + 0.09°

Remark Values are expressed as mean + standard deviation (n = 3). Different superscript letters

within the same row indicate significant differences (p < 0.05).
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Table 7 Microbiological quality of cookies fortified with 20% dragon fruit peel powder

during storage.

Microbial parameter Storage period (days)

3 6 9 12
Total plate count (CFU/g) 3.2 x 10 3.8 x 10* 5.1 x 10* 2.5x10?
Yeast and mold (CFU/¢) 1.0 x 10? 1.5 x 10! 2.1x 10! 2.2 x 10

Remark Microbial analysis was conducted by the Science Center Laboratory, Faculty of Science,
Pibulsongkram Rajabhat University. All values comply with Thai Community Product
Standard for cookies (TCPS 118/2012).
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Table 8 Consumer acceptance scores of cookies fortified with 20% dragon fruit peel powder

during storage.

Attribute Day 1 Day 3 Day 6 Day 9 Day 12
Appearance*ns 7.77 +0.07 7.75 + 0.05 7.74 + 0.05 7.76 + 0.06 7.75 + 0.06
Color™ 8.77 = 0.05 8.70 = 0.07 8.71 + 0.04 7.65 £ 0.03 7.89 = 0.07
Smell 8.21 + 0.06° 8.16 + 0.05° 8.17 + 0.04 ° 7.82 £ 0.06% 7.54 + 0.06°
Taste 841+ 005° 825+005° 825+005° 7.85x005° 7.62x005°
Texture 8.50 + 0.03° 8.41 + 0.03° 826+ 004° 7.24+007° 7.04 + 0.07°¢
Overall acceptance 8.46 + 0.02° 8.43 + 0.04° 839 +006° 7.48+0.05° 7.08 + 0.05°¢

Remark Values are expressed as mean + standard deviation (n = 40). Different superscript letters

within the same row indicate significant differences (p < 0.05), *ns = not significant.
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