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Abstract

This research aimed to investigate the basic formulation, production process, and to evaluate the
sensory, chemical, physical, and microbiological qualities of coconut candy, including the partial
replacement of sugar with erythritol. Sensory evaluation results indicated that the control formulation
exhibited high overall acceptability in terms of aroma, taste, texture, and overall liking, with a mean score
of 8.15. Among the erythritol-substituted formulations, the sample containing 30% erythritol replacement
received the highest consumer acceptance for appearance, color, aroma, taste, texture, and overall liking,
with a mean score of 8.59. Chemical and physical analyses revealed that the formulation with
30%erythritol replacement had the lowest moisture content (2.08%) and the highest ash content (0.86%).
The formulation containing 30% erythritol replacement exhibited the highest fat, carbohydrate, and
protein contents, at 11.32%, 82.99%, and 2.16%, respectively. Regarding color characteristics, the control
formulation showed the highest lightness value (L*), while the formulation with 30 % erythritol
replacement presented the highest redness (a*) and yellowness (b*) values. Microbiological analysis
demonstrated that coconut stored under 100% carbon dioxide modified atmosphere had the longest
shelf life of 12 days, whereas vacuum-packed samples exhibited the shortest shelf life of 3 days. Total
viable counts exceeded the acceptable limit on day 13 for carbon dioxide storage and on day 4 for
vacuum storage. However, Staphylococcus aureus levels in all samples remained below 100 CFU/g, in

accordance with the standards established by the Department of Medical Sciences.
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TUshiu 2.86+0.76° 2.16+0.78° 1.90+0.93
Qmmwvmmamw

ALEINS (L¥) 57.25+1.742 44.11+0.11° 44.75+1.06
ANALAg (a%) 10.94.+0.64° 11.95+0.21° 11.86+0.19°
Admdns (b*) 20.78+0.90° 27.48+0.212 27.08+0.30°
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= [3 %4 a wal . a ¢
3.4 NANITANEIDIYNITLAUINAYIVDY HAMIAATIENANRAUTY
v ¢ o o 017y 218nsAY aun3d S.aureus
NANANUNUZNIIILA < v w p "
v N13NU 3Ny () NINUA (lalati/
lunsnsradnaeianautinudunid (CFU/Q) n3u)
2 a 3
lagldn1sms197LAs189% Total Plate Count uag N, 100% 0 1.3x10 ND
a = o o A a o Y 1 1.4x10° ND
Usuay S.aureus tna@nwrdrwiniuiinusnwle
o o & . 2 3.8x10° ND
UTUN A FILUUVLT BIAUNTEAIUUIATIIU 5 14x10° <100
a o ¢ Ay A a & a PR
Namz:uﬁmsqwnu‘mma\mﬂimmmaﬁ;aum‘&mwm a4 8.0x10* <100
laltAy 1x10-6 wazU3ua S.aureus laltiiu 100 5 28x10° < 100
a0 o o vo & 6 1.6x10° < 100
lalafifafi0819 1 N5 FINannaowanaban il
7 1.6x10° ND
4 s N 8 5.2x10° <100
M13190 6 LLammasuaﬂmiU‘ﬁﬁmumumEfl,mamw 5 L310° < 100
) I o a A ¢ aa ¢
‘LJi‘U‘Uiimmﬂmammu’gaumamLﬂﬁwsvi 10 1.8x10° <100
Nan1sAATIREULEUNSE 11 2.5x10° <100
dn13e a1gmaifiv Qaunse S.aureus N, 60% : 0 2.7x10° < 100
AsAY Snwn (Fu) havun (laladl/ CO, 40%
(CFU/g) n3u) 1 3.0x10° < 100
aqeinia 0 1.4x10° ND 2 4.0x10? < 100
(Vacuum) 3 1.6x10° < 100
1 3.3x10° < 100 q 2.8x10° <100
2 5.2x10° < 100 5 2.6x10° < 100
3 3.4x10° ND 6 1.3x10° ND
a 2.5x10° < 100 7 4.6x10° < 100
Unh 0 1.19x10° <100 8 6.8x10° < 100
1 2.3x10° < 100 9 2.0x10° < 100
2 7%x10° < 100 10 8.2x10° < 100
3 2x10° < 100 11 1.4x10° <100
il 7x10° < 100 N> 70% : O 2.8x10° <100
N?  80% 0 3.3x10? <100 CO, 30%
CO2 20% 1 2.7x10? <100
1 8.6x10° <100 2 4.1x10% <100
2 1.4x10° < 100 3 1.5x10° < 100
3 1.7x10° < 100 q 6.0x10° < 100
a4 1.5x10° < 100 5 1.2x10? < 100
5 2.2x10° < 100 6 6.0x10° < 100
6 3.3x10° <100 7 1.6x10* <100
7 2.5%10° <100 8 2.4x10° < 100
8 3.2x10° <100 9 1.0x10° <100
9 1.5x10° <100 10 1.3x10° <100
10 2.6x10° <100 11 6.6x10° <100
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a (39 a ¢
WANT3WATIVINTUIAUNIEY

4017 21gn15HY Qaun3d S.aureus
Asfiu $nwn () Wavian (alati/
(CFU/g) n5%)
12 3.0x10° < 100
CO, 100% 0 3.5%10° ND
1 6.7x10? ND
2 1.2x10° ND
3 1.0x10° ND
il 1.5x10° <100
5 1.4x10° <100
6 1.1x10° ND
7 1.1x10° ND
8 4.5%x10° < 100
9 1.5x10° < 100
10 1.5x10° < 100
11 2.3x10° <100
12 7.2x10° <100
13 4.5x10° <100

vanewe : ND vianedia ldnulaladveadevsesiieresndi
10 lalail

INANTIA 6 NMINTINABUAUNTNVNF L
Qauviduesvun spwinumiiiunulluane
Fandsiunnanetu dausud 0-15 wud1 annns
Wusnulagldannedauds @annig Vacuum Unf
N2 80% : CO2 20% ,N2 100% , N2 60% : CO2
40% ,N2 70% : CO2 30% uagz CO2 100% W&
nsAnwmud Srnuiuilansaiuinulduasls]
\AuAmnsgIL oy 2.5x106 ,2.4x106 ,2.6x106
2.5x106 ,1.4x106 ,3.0x106 WAy 4.5x10-5 A6
Feanmsnaassanunsaazulain msldaniizda
wUstunsiiusneuend1uia wazauisadneny
mafvinvngniuialduuiae Tneld co2
100% Feaursaiiulduniign 12 Yu Aibusui
\osannfeasveulaeenles famaut@ilu
Bacteriostatic mmsaé’usﬁ%msm%aynaqqéum%‘é

TAuNANISNAaDdT b aanadadnu [19] wag [20]

&4 N. M. Dixon and D. B. Kell [21] $1841u318 19
Asvsulneanledaiuisaveasnising ey log
phase Wwazifiuszoy lag phase 1099AuN3d ¥irlsk
gnsnsasgiivlaanaduazinergnisiivinw

NARAUT D 1MNTLA

4. &3y

N15ANYINAYBINITITEINTNeaNAULNY
dnnansionenmnmuaregnIsiuSnyIes
ugniauiineldaniizdaudsifiequninuay
duaSuiAsugRagury nuignsiug Lz
ansfl 4 lf¥uniseensumsUszamdudagaiian
Tnsdazuuuanuveududnuuglsng & nau
savif leduita wazauvoulnesameglusedy
yauUunansisveuunn vazinisldainivea
yaunutihaansiedosar 30 IFsun1seoniugean
Tuyndiuiussiiiu Tnefiazuuunnurousiueds
8.59 namslAszinaTRaAinUIgasALes
Svineaiosar 30 SUTuIMATILTULARLENZIER
wihduFesay 2.08 uar 0.86 AudIRy drugnsi
1483n3neasosas 20 TUsualudu Wsdu uay
aslulainsngedgn wirdusesay 11.32, 2.16 uay
82.99 guaeu dwsunuandinianienIneud
wuingnsiilidinineasesar 10 dArAuadng
(L") gadn Wit 57.25 vaufignsiilisivimeados
ay 20 de1dung (%) warA1dnies (b*) g9gn
WU 11.95 uag 27.48 Arud1dy uonand
N1SANIAMAIMNIRAUNS E52nI NS USTI
melfanmzdnuusussenadunan 15 Ju wuih
msiivshwiwuuaggyinadetgnisivinw 3 Ju
daunisiiusnwinieldfigaisveulaeanled
100% anansadnergnisiivsnwlads 12 Ju lae
naonszezaaInIafusnwinuusiande

Staphylococcus aureus Y Lﬁummﬁ?ﬂ‘fmmg’mﬁ
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AU ﬁ?ﬂléﬁ’]ﬂ’]ﬂ%@%ﬂ%%@ﬁﬂ@LL‘VluiE’]GY]ﬁV]‘i’]EJ
$ovaz 30 WJusedui imuizausan1swau
AR asiugniuiLioguaIn wagn1siiuin
melateaisusulaoenlen 100% awnsatiedn
91gnIsiusnwndndasilafiniinisiusnuiuuy

deuayne

5. inAnssuUsEnA
YavaUANUNIINEIREmAlUlag T19NIAR
WsTUAT AZHUTMNT ALY L f4ae
1n3dy waztnAnw auzmeluladannssuaans
UM I enAlUlag I VUIRANTEUAT AABAIU
yuruLaznaenvungaiiming Alinsatuayu

v v v & 4
Joya uardaiausuurduluusylov

6. LONAITD1D

[1] Program Management Unit for Area-Based
Development (PMU-A), “Development and
Value Enhancement of OTOP Products to

Increase Competitiveness Based on Local

Cultural  Resources in  Phetchaburi
Province,” [Online].
https://pmua.or.th/research.  [Accessed:
Feb. 15, 2025]

[2] International Food Information Council
Foundation, “Stevia Sweeteners: Another
Low-Calorie Option,” [Online].

https://www.foodinsight.org. [Jun. 24, 2026]
[3] F. Devlieghere, L. Vermeiren, M. Jacobs,
and J. Debevere, “The effectiveness of
hexamethylenetetramine-incorporated
plastic for the active packaging of foods,”
Packaging Technology and Science, vol.

13, no. 3, pp. 117-121, 2000.

(4]

(10]

a

2158153YINTITUAL I UNT. WTUAT A1Y1IneImIansuazialulad Ui 20 avui 1 (2569)

World Health Organization, “Use of Non-

Sugar Sweeteners: WHO  Guideline,”
[Onlinel.
https://www.who.int/publications/i/item/9
789240073616. [Accessed: Mar. 9, 2026]
EFSA Panel on Food Additives
Flavourings  (FAF),
erythritol (E 968) as a food additive,” EFSA
Journal, vol. 21, no. 12, e8430, 2023.

N. Pathak, S. Dubey,

and

“Re-evaluation of

and S. Verma,

“Sensory  evaluation and nutritional
composition of developed papaya jam and
papaya candy,” Journal of Pharmacognosy
and Phytochemistry, vol. 10, no. 1, pp.
207-210, 2021.

K. Khamrui, “Sensory and colour profile of
milk-coconut sweet as a function of
ingredients  using  response  surface
methodolosy,” Indian Journal of Dairy
Science, vol. 70, no. 5, pp. 1-7, 2017.

N. L. C. Nicolas, J. Marpuilly, and M.
O'Mahony, “The 9-point hedonic scale: Are
words and numbers compatible,” Food
Quality and Preference, vol. 21, pp. 1008-
1015, 2010.

O. A. Alokun-Adesanya and O. J. Adebowale,
“Physicochemical properties and sensory
evaluation of milk candy ‘toffee’ (a Nigeria
candy) enrich with coconut, tigernut and
groundnut,”  Federal Polytechnic Ilaro
Journal of Pure and Applied Sciences, vol.
4, no. 2, pp. 53-60, 2022.

W. Srisuk, “Diabetes: Choosing Coffee

Sweeteners Instead of Sugar,” Faculty of



(12]

RMUTP Research Journal Sciences and Technology, Vol. 20, No. 1 (2026)

Pharmacy, Mahidol University, [Online].
http://www.pharmacy.mahidol.ac.th.
[Accessed: Mar. 12, 2026]

Association of Official Analytical Chemists
(AOAQC), Official Methods of Analysis of
the Association of Official Analytical
Chemists, 14th ed. Arlington, VA, USA:
AOAC, 1984.

S. Soonthornnarungsri and N. Kandanont,
“Quality improvement and processing of
coconut sheet candy,” in Proceedings of
the 34th Kasetsart University Annual
Conference, Bangkok, Thailand, 1996, pp.
233-242.

Food Science and Technology Association of
Thailand, “Conditions for Nutritional Claims
of Sugar,” in Proceeding of Food Safety
Seminar, Bangkok, Thailand, pp. 74-75.

P. Sinchaipanit, N. Peasura, A.
Sangsuriyawong, and S. Disnil, “Testing the
shelf-life of food products under accelerated
temperature,” Burapha Science Journal, vol.
27, no. 2, pp. 1930-1949, 2022.

D. C. Montgomery, Desien and Analysis of
Experiments, 10th ed. Hoboken, NJ, USA:
John Wiley & Sons, 2019.

A. N. Olaimat, T. M. Osaili, M. A. A. Holy, A. A.
A. Nabulsi, R. S. Obaid, A. R. Alaboudi, M.
Ayyash, and R. Holley, “Microbial safety of

(18]

129

oily, low water activity food products: A
review,” Food Microbiology, vol. 92, 2020.

Y. Xia, J. Song, F. Zhong, J. Halim, and M.
O'Mahony, “The 9-point hedonic scale:
Using R-Index Preference Measurement to
effect and eliminate
Food
International, vol. 133, 2020.

M. S. Tapia, S. M. Alzamora, and J. Chirife,

compute size

artifactual ties,” Research

“Effects of Water Activity (aw) on Microbial
Stability as a Hurdle in Food Preservation,”
in Water Activity in Foods: Fundamentals
and Applications, 2nd ed. Hoboken, NJ,
USA: John Wiley & Sons, 2020.

J. A. Daniels, R. Krishnamurthi, and S. S. H.
Rizvi, “A review of effects of carbon dioxide
on microbial growth and food quality,”
Journal of Food Protection, vol. 48, no. 6,
pp. 532-537, 1985.
Department of Agricultural Extension,
“Coconut and Its Economic Utilization,”
Ministry of Agriculture and Cooperatives,
Bangkok, Thailand, [Online]. Available:
https://www.doae.go.th. [Accessed: Feb.
11, 2026]

N. M. Dixon and D. B. Kell, “The inhibition by
CO2 of the growth and metabolism of micro-
organisms,” Journal of Applied Bacteriology,
vol. 67, no. 2, pp. 109-136, 1989.



