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Abstract

Background and Obijectives : Pineapple paste is a processed fruit product produced commercially. The main
ingredients for producing pineapple paste are pineapple pulp, sugar, and glucose syrup. Therefore, this product
is not suitable for health-conscious consumers who want to control sugar, which makes it unable to meet the needs
of consumers. Hence, this research aims to develop a formula and production process for reduced-sugar pineapple
paste and to raise the standard of community products.

Methodology : The development of optimal proportion and production process for reduced-sugar pineapple paste
was divided into two parts, including (1) the proportions of two types of sweeteners (maltitol syrup and maltodextrin)
were varied into four levels of maltitol syrup to maltodextrin (20:80, 30:70, 40:60 and 50:50) by weight, (2) 50%
sugar content to maltitol syrup and three levels of maltodextrin (10, 15 and 20%) and (3) proportions of sugar to
mailtitol syrup and four levels of maltodextrin (1:1 and 1:2, 0 and 10%) by weight. The reduced-sugar pineapple
paste was examined for physical and chemical quality values, including appearance, color value, texture
(hardness), water activity moisture content, and sensory evaluation to select the appropriate proportion for the best
quality. Product quality evaluation according to community product standards, consumer acceptance tests, and
overall changes in the quality of reduced-sugar pineapple paste were studied during storage.

Main Results : The study found that the optimum proportion for producing reduced sugar pineapple paste
consisted of blended pineapple pulp 71.23% maltitol syrup, 14.25% sugar, 7.12% glucose syrup, 7.12% salt,
0.21%, and citric acid 0.07%, respectively. The optimum process was picking pineapples, peeling, washing with
clean water, cutting, blending, stirring (direct heating), cooling, packing, and storing in sealed packaging. The
overall reduced-sugar pineapple paste products were following standard quality. The appearance of reduced-

sugar pineapple paste presented a good natural color and smell of pineapple preserves, no foreign matter, which
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was not a used component, and the result of microorganisms checking was according to the specified criteria. The
result of the consumer acceptance test by Central Location Test (CLT) of 200 people found that the average
consumer rated all characteristics at a moderate to very good level, the average overall liking score was 7.60, which
90.00% of consumers accepted the product, and will purchase the products accounted for 90.00 percent.
Reduced-sugar pineapple paste could be stored for more than 8 weeks in sealed packaging at room temperature.
Conclusions : Reduced-sugar pineapple paste was a processed fruit product that reduced sugar content to 80
percent by weight (compared with the original product with sugar added). Maltitol syrup was used as a sweetener
substitute 40% by weight of sugar from the prototype formula. The quality reduced-sugar pineapple paste followed
standard quality and obtained a good appearance, the natural color, and the aroma of pineapple preserves without
foreign matter. The microorganisms’ checking result was according to the specified criteria.

Keywords : pineapple paste ; sweetener ; maltitol syrup
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Table 1 Physical and chemical properties of Pineapple paste

Physical and chemical properties

Color L* 38.19 £ 0.06

a* -3.26 £ 0.10

b* 25.81 + 0.06
total sugar (%) 12.24 + 0.68
total soluble solid (°brix) 13.97 + 0.59
pH 3.74 + 0.02
total acid (%) 0.82 +0.03
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Table 2 Physical and chemical properties of pineapple paste with various maltitol syrup and maltodextrin 4 levels

properties formula
control 1 2 3 4
appearance shiny and not shiny and not shiny and not shiny and not shiny and
yellow-brown light yellow light yellow but  light yellow but  light yellow but
darker than darker than darker than
formula 1 formula 2 formula 3
color L* 28.39 + 0.22° 45.48 £ 0.86" 44.81 £ 0.65° 37.28 + 0.06" 29.47 £ 0.62°
a* -0.32 £ 0.06 -2.13+£0.40 -2.62 £ 0.05 -1.91+£0.02 -0.36 £ 0.67
b* 12.03 £0.12 21.13 £0.17 18.53 £ 0.98 16.70 £ 0.02 17.89+£0.24
hardness (g) 250.98 +23.60°  580.40 +42.40° 340.30 +32.80° 250.74 +23.24° 230.02 + 32.16°
total soluble solid 82.6 + 0.00° 73.3 +0.00° 74.8 +0.00° 76.3+0.12° 73.5+0.29°
(°brix)
moisture (%) 21.46 + 0.68° 24.44% 0.80° 24.68 + 0.86° 25.42 +0.64° 26.16 £ 0.67°

water activity (a,) 0.652 + 0.02° 0.853 +0.01° 0.853 +0.01° 0.861 % 0.00° 0.870 + 0.01°

Note : a-d difference letter in same row were significant difference by Duncan’s New Multiple Range Test at
confident percentage of 95% (p<0.05)
maltitol syrup: maltodextrin, 1 = 20:80, 2 = 30:70 3 = 40:60 and 4 = 50:50
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ANINNTIGATATLAN WATLINGATHAININNTUNIUITNIATIIU UARAIAS Table 3

Table 3 Physical and chemical properties of pineapple paste with various maltodextrin 3 levels

properties formula
control 1 2 3
appearance shiny and yellow- shiny and light- shiny and light- shiny and light-
brown yellow brown yellow brown yellow brown
color L* 29.28 +0.12° 34.82 +0.75° 47.28 + 0.86" 49.65 + 0.60°
a* -0.40+ 0.42 -0.46 + 0.57 -2.61+0.04 -2.62 +0.05
b* 14.18 £0.22 14.70 £ 0.02 12.86 + 0.39 10.53 + 0.98
hardness (g) 250.98 * 25.60° 250.30 # 22.20° 230.74 +23.14° 220.02 £ 31.16°
total soluble solid (°brix) 83.0 £ 0.00° 83.5 £ 0.20° 82.0+0.12° 80.2 £ 0.10°
moisture (%) 21.64 £0.78° 23.02 +0.86" 23.14 +0.88° 24.16 + 0.90°
water activity (a,) 0.640 + 0.02° 0.740 + 0.01° 0.741 + 0.00° 0.814 + 0.01°

Note : a-d difference letter in same row were significant difference by Duncan’s New Multiple Range Test at
confident percentage of 95% (p<0.05)

50% maltitol syrup with sugar and various maltodextrin 3 levels, 1 = 10%, 2 = 15% and 3 = 20%

nan1sdsziiununImmetlszamdnda Tnalauesetnedullzsaniuaniniauaziasnines (3aan) nieu

¥ aa % o . . o ] A o
LULADLNNN ARERENNT A WUUAINNTAY 9 TEAL (9-point hedonic scale) ELu@maﬂwm:mﬂ AR @ﬂﬂmxﬂiﬂﬂ{]

o Y

(appearance)a (color) NAY (aroma) Waduia (texture) 3845 (taste) WATAINNEBLTIN (overall) fugnaaauinldls

al

Funn3fnel (untrained panels) A11491 30 A (Chompreeda, 2013) NeluNNANeF89 1A AYAAIATIN BUND

o a

e dAandaiwnylan wudn dsnnueanesimandasula v Eununmalnasa AZLLLANINTE LAY IBS§NAADL

° o

ateliadATynNana (p<0.05) lunnandnmy TnaAzuLuANTaLRALIBN N ARe URBANIAN DIz Ieed UL IR
%7/ a 3 ! dl o = v dl =
nauamimnalidtesndndulzsanaugnsatuanATLLANTeLIRANAMANEUr I [TNanaulalTum

q

al

wnnaanaduaztFuunealmandasuiingg Insaniziudnsnzlong 8 uaziuileduda (Aanude) anidu
ANUTATIATIAZULLANTOLLRAY TR EMARE LTI NFoNA R ULz sANIugRIN 3 (W1Ana 75 NFN uazeaTaand

FI3U 50 N3N) HATULUANNTALIRAEITAN UARAS Table 4
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Table 4 The average liking score of 30 panelists for the reduced-sugar pineapple paste with various

maltodextrin 3 levels

attributes formula
control 1 2 3
appearance 7.02+0.50° 6.04+0.92° 5.03+0.98° 5.00+1.01°
color 7.10+0.48 6.17+0.48" 5.50+0.90° 5.17+1.08°
aroma 7.10+0.80° 6.30+0.62" 6.30+0.47" 5.67+0.62°
texture 6.13+1.00° 5.66+1.01° 5.26+0.86° 4.80+0.72°
taste 6.10+1.02° 5.20+1.28° 5.30+1.10° 5.52+0.64"
overall 6.18+1.18° 5.33+0.48" 5.14+0.55° 5.01+0.68"

Note : a-d difference letter in same row were significant difference by Duncan’s New Multiple Range Test at
confident percentage of 95% (p<0.05)

50% maltitol syrup with sugar and various maltodextrin 3 levels, 1 = 10%, 2 = 15% and 3 = 20%

anuanislsziiuluduaautiaziiiulidn winandusidulzsanauaninnianngns azilAnEiuinndasy

o

duldmnainmsiuansgiu (i 0.85) wAalA1AMNINEBLANA9AINGATAILAN UBNANTUEINLTT NaNIT

q al

Uspifunszamdudafils dnaaeudaninnWazunueaureuadsluynandneosunnsinangeaaunuetng
AdudATYMNatia (p<0.05) AEINIRRWIININEUNAD TnefuudsFunnninnna Bunnueasines a5 way
Usannumealaiandsiu laoduudsdnmdausesinna : seainea a3t 1: 1 uaz 1 : 2 uaziBunnimealmandsiu
foraz 0 uax 10 m@aﬂ?mmﬁﬁm@qmmmm

uansUszugnn IR IAT N En N eHARTUTINLGN thmadl uaWkARSedLLzAnauilAmAes
Uuihmnaun LL@:L"?:@Lﬂuﬁuq’miné’lﬁmﬁuqmmu@u naalnandasuiinasasd Tnaanizaugdne (L) uazen
posiiudvaes (0%) Windu uasRuaUsinnnasy (%) wasLiunnsidasy (a, ) sty Usinnseaiines los

ﬁm@ﬁiﬂ@mmwmqﬁ’mmﬁmmmwm@wamﬁmm’ﬁuﬂxmmu@mﬁmm Iasffunnunaarines tasl waztinnan

v v '
o = ° o

= = Yo 1 1 al @ % g AI 14? ] a o
WNTRANA IEA1AINAT19 (L) AnAamdudund (%) waziunreandsiannnnasanain laiinauesnailsisdneny

o
v

NNADA (p<0.05) uANKASDANHAANAA UFNIUAINTY (%) uaziFuinungasy (a,) iasidndes duilzsanuan

Wmaris 4 gas dAndsunnuiigass (a,) duldnisinueininsgiuiiue el 0.85 waneda Table 5
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Table 5 Physical and chemical properties of pineapple paste with various sugar maltitol syrup and maltodextrin

properties formula
1 2 3 4
appearance shiny and yellow shiny and light- shiny and yellow shiny and light-
mixed with red yellow mixed with mixed with red yellow mixed with
brown light brown brown brown
color L* 34.46 + 0.80° 36.81 + 1.00° 37.38 +0.26" 42.20 £ 0.62°
a* -1.46 £ 0.58 -1.04 £ 0.56 -2.42 + 0.46 -2.04 £ 0.50
b* 1248 +0.34 14.34+ 0.48 12.68 £ 0.65 10.12 £ 1.02
hardness (g) 242.34 +32.80° 230.54 + 32.30° 263.70 + 20.14° 234.72 + 42.56°
total soluble solid (°brix) 82.0 +0.10° 82.2 +0.00° 83.0 + 0.10° 83.2 +0.10°
moisture (%) 21.42 £0.87° 23.21 £ 0.87° 22.14 +0.68° 22.26+ 0.80°
water activity (a,) 0.680 + 0.02° 0.684 + 0.01° 0.670 + 0.00° 0.681 + 0.02°

Note : a-d difference letter in same row were significant difference by Duncan’s New Multiple Range Test at
confident percentage of 95% (p<0.05)
sugar: maltitol syrup and various maltodextrin 2 levels, 1 = 1:1 and 0% maltodextrin, 2 = 1:1 and 10%

maltodextrin, 3 = 1:2 and 0% maltodextrin and 4 = 1:2 and 10% maltodextrin

Han19U s UN sz a N dNEAN L9 Nealmandasu wazliuiaiueafines o5l HuaseazuuuANTay
= by A W v . ° | Ao o o aa
wasreimagau i ldsun1slnlu (untrained panels) a11au 30 AW atNRTIAATYN19aTA (p<0.05) tnanaaln
a4 e o 9 py . d - A ay
wndrsuinaliaziuuaNTaURAt1naaaUNHFeNAMANHIIEAnAY Tuansfiuunesiines Tast Huali
4 I d e . ¥ U,
AZULUAYINTELRAL TUYNAIAITN AZULUANTELIRRE ANuANT UTINFedULIAnauaRt A AT lANNaaTH
wndeEu uaziinNearvea lafll fasar 40 HANgaNgAAS 7.18 LARIAS Table 6
ﬁqﬁuqmﬁmmmﬂumwamzﬁ”uﬂ:mmumﬁmm sznauss edulzsntiu Sesaz 71.23 nealinea
a3 Feeaz 14.25 wimnanae feaay 7.12 nglaaladll (wuzwe) feuas 7.12 1nde feuaz 0.21 LaTNIATAIN fatas
0.07 AHNAAU

2. N7 AUAMINWHARA YA [2sANIuARIAIA

HaN1sU sz U WA YT ALL s sAnauantinag ANNNIMTIVUNARATUTITNTU (N6, 35/2558) HNUAY

ua kN0 waResa Table 7
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Table 6 The average liking score of panelists for the reduced-sugar pineapple paste with various sugar maltitol

syrup and maltodextrin

attributes formula
1 2 3 4
appearance 6.12+0.50° 6.02+0.92° 7.13+1.00° 6.13+0.88"
color 6.70+0.78° 6.14+0.40° 7.02+0.62° 6.45+1.10°
aroma 6.30+0.80° 6.46+0.62° 7.11£1.10° 6.42+0.57°
texture 6.28+1.00° 6.12+0.91° 7.01+0.52° 6.26+0.66"
taste 6.62+0.42° 6.80+1.08° 7.22+1.02° 6.92+0.80°
overall 6.54+0.64° 6.23+1.01° 7.18+0.38° 6.74+0.65"

Note : a-d difference letter in same row were significant difference by Duncan’s New Multiple Range Test at
confident percentage of 95% (p<0.05)
sugar: maltitol syrup and various maltodextrin 2 levels, 1 = 1:1 and 0% maltodextrin, 2 = 1:1

and 10% maltodextrin, 3 = 1:2 and 0% maltodextrin and 4 = 1:2 and 10% maltodextrin

3. N1mMAdeLNI2LeNT VBT InAseNAN NI Lz sANIUARN A

HANNINAABLNTEaNT LR LTINAReNARAUTTdUL sAnIuantiIA1a wLL Central Location Test (CLT)

2
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©

a

dulnaliazuuuaringeueds lunnauansaclusrdugeul unaneisreunin Inadazuuupangaueasly
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o % o

ANANBIEAUANEUTLING (appearance) NAY (aroma) 38117 (taste) aduela (texture) mwi’ﬁﬂuﬁﬁu (after

q
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N

FUslnASasaY 90.0 HaNFUNARNAST LazavdaNans T INRaIming Anlluiasay 90.0 LaAdsa Table 8

a
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1
a

W41 annaznisiiuineninasennninaesnansinel dulvsanauanuianaiiuine lunssqiusidaaing

grunnAvies (30+2 asAmaiioa) InisulasunlasintuaniesideiuinmuansusiuIuszddilanin 0 - 4 us

]
o  a

nunnlasunlasesnellud1Aynneada (p<0.05) WalfusneaansuaiiawAdUanvi 6 InaA1ANads (L) A

7
' 1 14 1 12 v
a K =< o o !

1 al o a -dal a
AR LATAIAHLTUALAY (a*) aztnNAU 17U ENE AT LA UTNN AN NTUNNTU UBNANTUTIwLIN dullzennau

D

a

H & o o emy =9 o Y = o
@mmma‘wmmﬂmlumwﬂmmﬁMuwmmun 789 U1u 8 Alani ”meuma‘l,ﬂmuuﬂmm@mnwm:ﬂmng
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waziileduda nan1smsaadinauadunsdnnuInsgunanTnsiguaw wuda iAunnmnsgunninuald

1163



BURAPHA SCIENCE JOURNAL Volume 29 (No.3) September — December 2024

A9ENTIMENAARTYINY TN 29 (1107 3) Muenew — FwIAN WA, 2567

UNANNIRE

wansliiiiudnaniusidulzsanouanimaniiuinunluussaineilaainauisafiuinenguugiveslauiu

aeiatag 8 AUmyf waress Table 9

Table 7 The quality value of reduced-sugar pineapple paste product

Testing lists

Content

standard

appearance

color

aroma

flavor

foreign matter

food additive

total plate count (CFU/g)
Bacillus cereus (CFU/Q)
Clostridium perfringens (CFU/g)
Coliforms (MPN/100g)
Salmonella spp. (In 25 g)
Staphylococcus aureus (CFU/g)
Escherichia coli MPN/g

Yeast and molds (CFU/g)

shiny, yellow mixed with red brown,

dry, not wet and sticky
yellow mixed with red brown, the
natural color of pineapple
nice natural scent of pineapple
paste, no other unwanted odors
such as musty or burning odors
nice natural flavor of pineapple
paste, no other undesirable odors
such as sour and spoiled odors
no foreign matter was found that
was not a component used
not use any type of preservatives
<10
<A1
<A1
<1.1
not detected
<10
<3.0
<10

dry, not wet and sticky

good natural color of vegetables and
fruits without interference
nice natural scent of vegetables and
fruits, no other unwanted odors such
as musty or burning odors
nice natural flavor of vegetables and
fruits, no other undesirable odors
such as sour and spoiled odors
no foreign matter was found that was
not a component used
not use any type of preservatives
< 10x10°
not specified
not specified
not specified
not detected
<10
<3.0
< 10x10°
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Table 8 The average liking score of consumers acceptance test for the reduced-sugar pineapple paste product

attributes average liking score
appearance 7.38+0.21
aroma 7.22%0.81
taste 7.28%0.75
texture 7.34+1.00
after taste 7.26+0.60
overall 7.60+0.56

Table 9 The quality value of reduced sugar pineapple paste with preserves for 8 weeks

properties

0 week

2 weeks 4 weeks 6 weeks 8weeks
appearance shiny, yellow shiny, yellow shiny, yellow shiny, yellow shiny, yellow
mixed with red mixed with red  mixed withred  mixed withred  mixed with red
brown, brown, brown, brown brown
dry and sticky dry and sticky dry and sticky
color L* 36.18 + 0.86° 36.28 + 0.66° 36.14 + 1.06° 34.28 + 0.86" 32.20 + 0.96°
a* -2.10 £ 0.66° -2.44 + 0.88° -3.18 £ 1.05° -3.64 + 0.95° -4.12 +1.00°
b* 12.88 + 0.60° 10.28+0.68°  10.10+0.62°  8.64 £ 1.00° 8.12+ 1.02°
moisture content (%) 21.42 £0.52° 21.48£0.60°  21.46+0.72°  2212+0.68°  22.44:0.84°
water activity (a,) 0.65 +0.02° 0.65+0.01° 0.66 + 0.10° 0.70 + 0.10° 0.72 + 0.10°
total plate count (CFU/g) <10 <10 <10 <10 <10
Bacillus cereus (CFU/g) <1 <1 <1 <1 <1
Clostridium perfringens <1 <1 <1 <1 <1
(CFU/g)
Coliforms (MPN/100g) <11 <11 <11 <1.1 <11

Salmonella spp. (In 25 g)

Staphylococcus aureus
(CFU/g)
Escherichia coli (MPN/g)

yeast and molds (CFU/g)

not detected

<10

<3.0
<10

not detected

<10

<3.0

<10

not detected

<10

<3.0
<10

not detected

<10

<3.0
<10

not detected

<10

<3.0
<10

Note : a-c difference letter in same row were significant difference by Duncan’s New Multiple Range Test

at confident percentage of 95% (p<0.05)
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