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Abstract

Background and Objective: At present, stingless bee honey has gained considerable attention as a product with
high nutritional value and bioactive properties. However, its high moisture content remains a major limitation,
affecting product quality and promoting fermentation. Therefore, moisture reduction is an essential process for
extending shelf life and maintaining the quality of stingless bee honey. Conventional heat-based dehydration
methods may adversely affect the physical and chemical properties as well as important bioactive compounds. In
contrast, vacuum dehydration, which operates at low temperatures, has greater potential to preserve the quality
and functional components of stingless bee honey. This study aimed to investigate the effects of vacuum
dehydration at different processing times on the physical and chemical properties of stingless bee honey.

Methodology: This study used fresh stingless bee honey from the Itama species (Heterotrigona itama), collected
from the Ban Phraiwan Stingless Bee Community Enterprise, Tak Bai District, Narathiwat Province, Thailand, in
February 2025. The samples were stored at 4 °C prior to analysis. Before the experiment, the honey was filtered
through sterilized muslin cloth and divided into five experimental groups. Moisture reduction was then performed
using a vacuum system at a pressure of - 0.8 bar and a temperature of 30 + 1 °C for 0, 1, 2, 3, and 4 h, respectively.
The physical properties of the samples were evaluated, including viscosity using a Brookfield Viscometer and color
values in the CIE Lab* system using a Chroma Meter. The chemical properties were determined by measuring
moisture content using the AOAC (2000) method, total soluble solids using a refractometer, and pH using a digital
pen-type pH meter. In addition, antioxidant properties were evaluated by determining total phenolic content using
the Folin—Ciocalteu method, free radical scavenging activity using the DPPH assay, and total flavonoid content
using the aluminum chloride colorimetric method. Sugar content was also analyzed by determining reducing sugars
using the DNS method, total sugars using the anthrone method, and individual sugars, including fructose, glucose,
and maltose, using HPLC. All data were expressed as mean + standard deviation and statistically analyzed using
one-way analysis of variance (One-way ANOVA) based on a Completely Randomized Design (CRD). Differences
among means were determined using Duncan’s Multiple Range Test at a significance level of 0.05, in order to draw
conclusions and identify the optimal conditions for the moisture reduction process of stingless bee honey.

Results: The study on the effects of vacuum moisture reduction time on fresh Itama stingless bee honey
demonstrated that processing time significantly affected the physical, chemical, and bioactive properties of
the honey (p < 0.05). In particular, viscosity increased from 372 + 2.00 cP at 0 h to 529.46 + 14.49 and
532.90 £ 45.81 cP at 3 and 4 h, respectively, indicating increased concentration and thickness of the honey as

moisture content decreased. Regarding color properties, the L* value decreased from 69.05 + 3.24 to 58.33 + 1.93,
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while the b* value decreased from 34.29 + 0.59 to 22.63 + 0.99, indicating that the honey became darker and less
yellow with increasing moisture reduction time. In addition, the a* value increased from =3.02 £ 0.23 to =0.56 + 0.26,
reflecting changes in pigment composition within the honey color system. For chemical properties, moisture content
decreased from 12.38 = 0.23% to 11.29 £ 0.23%, whereas total soluble solids increased from 68.73 + 0.25
to 70.77 £ 1.40 °Brix. The pH value decreased from 3.13 + 0.06 to 2.80 £ 0.02, indicating increased acidity
during processing. In terms of antioxidant properties, total phenolic content increased from 484.60 + 0.10 to
505.90 + 0.14 mg GAE/100 g, total flavonoid content increased from 17.84 + 0.04 to 18.05 + 0.03 mg QE/100 g,
and antioxidant activity increased from 90.15 + 0.01% to 91.16 + 0.14% with increasing processing time. The sugar
composition showed that reducing sugars slightly decreased from 30.79 + 0.01% to 30.51 + 0.03%, whereas total
sugars increased from 55.30 + 0.03% to 56.58 £+ 0.01%. Fructose increased from 9.73 £ 0.01% to 11.41 £ 0.04%,
and glucose increased from 12.98 + 0.01% to 14.30 £ 0.01%, while maltose decreased from 32.78 £ 0.01% to
approximately 30.20-30.48%. These results reflect changes in carbohydrate composition associated with moisture
reduction in stingless bee honey.

Conclusions: Vacuum-based moisture reduction effectively reduced the moisture content of stingless bee honey
after 4 h at a pressure of - 0.8 bar. In addition, this method was able to preserve antioxidant compounds and
phenolic substances, which are important factors contributing to product quality. Furthermore, it helped reduce

fermentation and extend the shelf life of stingless bee honey products.

Keywords: stingless bee honey (Heterotrigona itama); moisture reduction; vacuum dehydration;

physical and chemical properties; antioxidant activity

*Corresponding author. E-mail: romalee.c@yru.ac.th
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Figure 1 Application of a vacuum dehydrator for moisture removal in stingless bee honey
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Tuwsueasesaz 80 MilalSu1mns 10 Hadans Nsaeiny Whatman No. 1 filter paper Tilndqula 0.1 Nadans naw

4

fUUINAU 7.9 RadaRT LAN Folin-Ciocalteu reagent 0.5 Aaaans nanlidniu Uaeald 6 uil innlnmauafuaiun

Sauaz 7.5 lenhwiinseriunns 1.5 aaans nanlidniuuazsen13luida 90 wil fgnmgiivies faAnsganau
A ﬁ AYITNENIA 'ﬁl U 765 UNTULNAT Aag Lﬂ?lfa 3 UV-Visible Spectrophotometer ‘g:'u Lambda 25 (PerkinElmer,
anigeliini) Mnsaunadn (Gallic acid) Aaidudu 0-500 Haaniusedns iuasninsgau a¥ensnuinsgiuy
(calibration curve) wanduaiduiaaniuNIALNARNANLAFE 100 ﬂi*mmﬁwﬁﬁuiia

5.2 @1981148YYATATE (Antioxidants)

ALAT1ZWAL835 DPPH assay (Brand-Williams et al., 1995) IaglATaNa1sasane DPPH 0.1 Haansiua
luwsuea ivlusondadadndalugifu Aeannetnarinie dulse 1 nsu lumsuea feaas 80 Wl EuAs
Aanans nreve weunreuuudnananwwin 0.45 lulasiuns Tidndowla 0.1 Nadans naniua1sazane DPPH

-

Faaan7 luraaanaaadaT NanlidfuseeTaasnLLILafinng (vortex mixer) 11141987 10 219 Uaas1dlu

a19avane DPPH lugaauan Arwindaaaynisdudsayyadass DPPH angas
Faaayn9duUe = [(Ag - A1)/Ag] X 100 (1)
\a Ag ABAN absorbance TBNTARILIAN UAT A1 ABAN absorbance 18FIDEN

5.3 Wanloueessan (Total flavonoid content)

AA1ZIF2EAE Aluminum chloride colorimetric IagilAaaNgFmasN9tnNeTulss uiln 1 n5u luuanuea
£ 'y a aa | N ' a aa o
faaaz 80 W lAUTNNAT 25 RafanT NTe9NIUNIEZANENIaY Whatman No. 1 Tilndaula 1 Aadans nanfuansazans

a a & £ % o 1 a a aa A U k2

azqiiilanlnsaanlas (AICI, reagent) Aanududy 20 nfusiedns 1unn 1 Hadans laeassatanIuealilaans
U3unns 25 Hadans 9914 40 wai anndudnlddnAinnsganaunassag UV spectrophotometer 1A 11819 AR
415 wrlunms WA lANeuAunsINee9a19aTa18 IR quercetin (A13NIATTIMLTELLALL) WATAIUI

nnuasanlaueessnlugdiadninanyasisunsgunlseuiay
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6. N19ATIEYLENILBA

6.1 1maTAIE (Reducing sugars)

AATITFa8AT DNS method (Miller, 1959) TneiAaaneiesneings 0.1 nfu Tutinngu 100 fiadans diln
1 danan? ldlunaaanaand WA DNS reagent (3,5-dinitrosalicylic acid) 1 Aaaans nauliidiu il luiniden
s 5wt Usesliduadluiuds iinriingu 8 faaans nanldidniu 5@ﬂ'wma‘@mnﬁuumﬁmmmm?{u
540 wluims drhmanglag aruidudi 0-1,000 Aadanssiedns \JuansnInggIu a59nsMuInIgIL uandnailu
fataz Hadniunglaauya

6.2 u%’rm’mmil (Total sugars)

A1 Ae35uaulasw (Anthrone method) (Hodge & Hofreiter, 1962) Tnglaaanafa0t 19N R afulss
¥ 0.01 N3y lusinndu 100 fadans Talm 1 Taaans Wlumaeanaaesiinndluiiuie Fuanseaudueulsm

¥ 1 k%

(anthrone reagent) (Faraz 0.2 waulssulunsadaynidudn) 5 Nadans adnedn aouziaen dldduludumend

981 10 Wil daeeiduadluriuds f'a”mmﬂ’ﬁqmﬂﬁul,l,mﬁmmﬁmﬂﬁu 630 ulwums I%ﬁﬁm@ﬂ@ﬁm@mwwﬂ’uﬁu
0-100 Hafanssieans iuarsuinsgu aiansmuinsgiu uassnaiduiaaariaaninnglaanya

6.3 thanausiazailn (Individual sugars)

v Winina, nglaa uaz wealna TILE High Performance Liquid Chromatography (HPLC)
U LC-20AD (Shimadzu, fﬁlﬂqu) sruUUIENaUAIE quaternary pump, autosampler, column oven Wag refractive index
detector (RID) 14 column Aminex HPX-87C (300 x 7.8 mm, Bio-Rad, a11338143n1) 91Ul column 85 23" L14A Hea
mobile phase UL HPLC grade §m31n1s1ua 0.6 Tadanssawd suinsan 20 lulasane wiraudaotnlng
Aeanarinie 1:100 (Usanassietsanns) fansesuunlesed AU 0.45 lulAsiums wisanasumsgungnina,

ngleg uaz nealna (Sigma-Aldrich, lwesnil) AvaNidndu 0.1-10 Hadniusediadans ainensvluinsgIu Tirsnzd

TpennnFauiaunaAusn (retention time) waziuilansn

7. N33R TRy AN INAns
NIINARBIINUNURLILIGNANY IO Completely Randomized Design (CRD) 41194 3 41 Ineinaninadayal
gﬂﬂ'wﬁﬂ + AU 8L UuNN M7311 (mean + standard deviation) Az Nl sl s uLLLNNGAEa (One-way
a o
i

Analysis of Variance; One-way ANOVA) saeilisunsa SPSS version 26.0 uaziBauifaumanuuwansadelilad Ay

NN94DR (p < 0.05) A2EA3 Duncan’s Multiple Range Test (DMRT)

Results

HAYENTEEIZA1 luN7 lAANNTUAIRIATINGAGLY Q1N ASBANLTAN NN EN 1N BN AN T U298 151

sraziaanlunislamaudusaeiasesgagyayIniAteuiietiule Nszazioan 0,1, 2, 3 way 4 Galug

° o

WU4T ANNUHATN AN uANANe iUt 19lTadAty (p<0.05) ki TdinaesAnuuia NI UAINT e ZRaN laANT Y

o
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{10 372 +£2.00cP (0 ‘T]V’JINQ) L1l 407 + 33.29 cP,472.33+9.29cP, 529.46 + 14.49 cP, way 532.90 + 45.81 cP
AANATGLU (Table 1) d91ANR2091 9T LIs9N1991AT 12 lus s LU CIE Lab* WU31 AN L (AHNE97149) ARadasinai
WednAtY AN 69.05 + 3.24 1l 58.33 + 1.93 MeuaInglanuTuLIL 4 4alug LaasiRedulnddnauinau dou
S N o~ « . v x o, d e a ¥4
N199RAN AN @ (WAN-LT89) WNHT1I99eaNNNAIT 89 NN TALILUASEN AN T21B9UN 9T UTT AULNAN b (WABS-11[1)
wrlfnanaamnszaziaanlunislanau@u ann 34.29 + 0.59 (0 92Tu4) iU 22.63 + 0.99 (4421049) AANATFL

4 T o P TP ¢ P )
sﬁ\iuqm\ﬁ]uiﬁ\iuﬂﬂ@qLWNﬂuLL@zﬂquLﬂu@l‘ﬁﬂ'ﬂ\?@ﬂ@\? (Flgure 2)

Table 1 Physical properties of stingless bee honey after moisture removal by vacuum dehydration process

Physical properties Moisture reduction time (hours)
0 1 2 3 4
Viscosity (cP) 372 +2.00° 407 +33.29° 47233 +£9.29° 52946 +14.49° 532.90 + 45.81°
L 69.05 +3.24°  64.20+2.10°  63.80+2.15° = 62.45+1.85° 58.33 + 1.93°
a -3.02+023°  -2.05+0.35°  -1.85+042°  -1.90+0.38" -0.56 + 0.26°
b 3429 +0.59°  30.15+2.05°  29.80+1.95°  28.45+1.85° 22.63 +0.99°

Note: All values are presented as mean + standard deviation (n = 3). Mean values followed by different superscript letters

within the same row are significantly different at p < 0.05 according to Duncan’s multiple range test

———

=xce——— =

Oh 1h 2h 3h 4h
Figure 2 Color characteristics of stingless bee honey subjected to moisture removal using a vacuum

drying process

HAYBNTEIZ9a7 luN 17 lAAINTUAYEIATENAARIUNNMARBANTTAY 1NIANT891N AT 79851187
4 a . N I JURR C X . :
Wedinszvantfniuaiaesiiieiulsaiiiunislannnduiissazioan 0,1, 2, 3 way 4 49Tug wudn
sraizinan lun1slamudulinasaTunuaNTvanasLanseiued e ldag Aty (p<0.05) UBuuANNTUEUAY
(0 daTug) UAnFasaz 12.38 + 0.23 wazanadiilu Souaz 11.85+0.18, 11.58 + 0.42, 11.36 £ 0.21 uaz 11.29 + 0.23

'
a

Rrzazinan 1, 2, 3 WAL 4 99109 MNA1AY 1usNUT N0l daNazan et lAMauNANTW /1N 68.73 + 0.25
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a9ALTNT (0 F2Tna) il 69.30 + 0.40, 69.60 + 0.26, 70.50 + 0.96 , Az 70.77 + 1.40 B4ATLENT NIzeziaan 1, 2,
3 4% 4 F2THa ANA1FY A9uANLeT N lENanad AMNTTazaan 0, 1, 2, 3 WA 4 F2Tua A 3.13 + 0.06 AZARAd

11 2.80 + 0.02 ANAAL (Table 2)

Table 2 Chemical properties of stingless bee honey after moisture removal by vacuum dehydration process

Chemical properties Duration of moisture reduction (hours)
0 1 2 3 4
Moisture content (%) 12.38+0.23° 11.85+0.18° 1158+0.42° 11.36+0.21° 11.29+0.23°
TSS (° brix) 68.73+0.25° 69.30 +0.40™ 69.60 +0.26° 70.50+0.96™ 70.77 + 1.40°
pH 3.13+0.06° 3.03+0.06" 2.93+0.01° 2.90 +0.01° 2.80+0.02°

Note: All values are presented as mean + standard deviation (n = 3). Mean values followed by different superscript letters
within the same row are significantly different at p < 0.05 according to Duncan’s multiple range test TSS = total

soluble solid

HAYBNTEEZ9A1 luN 17 lAANNTUAYEIATENA G INASEAANTTANI AU YYADATE

a

. gy dll = o . N A
mﬂ@mmﬁumame@uquytyﬂmﬁmzmqm 0,1,2,3ua¢4 d2Tug wudn anstlsznauuadnaauien

|
=

WnTuat19HE (p<0.05) AMNANENAY 484.60 + 0.10 Hadniuanyarednsauwnaanse 100 ndn wnlugegad

505.90 + 0.14 HAANTNANYATBINIAUNAANAS 100 NTN Nezaiziand 4 Falus WuAaiuAUTu A laueassaw

a o

wua T WNAW ann 17.84 + 0.04 FaAnFuanyatA9diuse 100 n5u Lugegan 18.05 + 0.03 FadNFNaNYA

al

o

ARRETusE 100 N§N Aiszaziaal 4 Falug Walinnamaaey gnanisAueyyadassiiNTuLANF W Let19HTd Aty

(p<0.05) anANGENFUFatAY 90.15 + 0.01 Winidugeganfasas 91.16 + 0.14 Nszazioan 4 G9lug (Table 3)

BAYBITY. mmZumi?@'mw‘*‘ﬁyum”oﬂm?'m@wzgzy{yﬁmﬂm'@n7?Li/z“v"z/ul,Lilm@mrU?zn@uugvmzv
mfﬁLmﬂ:ﬁﬂ?‘mmmm’ﬂ?zﬂﬂuﬁﬂm@mﬁluﬁﬁﬁﬁuhwﬁwWﬂmﬂ@'mw%‘uﬁwLﬂ%‘lmamqtymﬁmﬁﬁ
32821981 0, 1, 2, 3 WAz 4 99109 wud Bannmenimainnis Sunliuanasainszazioni 0 92l anfesas
30.79 + 0.0 11 utlsvand Fazaz 30.57 + 0.03, 30.55 + 0.03, 30.50 + 0.05, 30.51 + 0.03 ‘ﬁizﬂsz\]’] 1,2,3uUac 4
dala Pl (p<0.05) TnsRiBnmsihmaaLn sdum NIz EZaNT IAAEL AN 55.30 + 0.03 Tisveziaan
0 Falua iudesas 56.58+0.01 fiszaziaan 4 Falug (p<0.05) HleAAsziBun A audazTfin wudn Ynana
Waning ALauann 3a8az 9.73 £ 0.01 1l Yasay 11.41 +0.04 7 4 Falua (p<0.05) duRgafuiULBunnsineg
ﬂQTmmﬁ'u%umn%@m: 12.98 + 0.01 111 ¥aeiaz 14.30 + 0.01 71 4 F2Tug (p<0.05) Tuanusi Bunnmeanaiiuu iy
anaIRNsTEZIIANTIRNTY atanasaniasAs 32.78 £ 0.01 wiaeag lugaedasas 30.20-30.48 ANAAL (p<0.05)

(Table 4)
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Table 3 Antioxidant of stingless bee honey after moisture removal by vacuum dehydration process

Chemical Duration of moisture reduction (hours)
properties 0 1 2 3 4
Total phenolic 484.60 + 0.10° 494.01 +0.18°  489.98+0.24% 49554 +0.13° 505.90 £ 0.14°

content (mg

GAE/100 g)

Antioxidant 90.15+ 0.01° 90.62 + 0.03° 90.86 +0.01°  91.12+0.03" 91.16 £ 0.14°
activity (%)

Flavonoid content  17.84 + 0.04° 17.93+0.01°  17.95+0.07° 18.03+0.02° 18.05 +0.03°
(mg QE/100 g)

Note: All values are presented as mean + standard deviation (n = 3). Mean values followed by different
superscript letters within the same row are significantly different at p < 0.05 according to Duncan’s multiple

range test

Table 4 Sugar composition of stingless bee honey subjected to vacuum dehydration

sugar Duration of moisture reduction (hours)

0 1 2 3 4

Reducing sugar (%) 30.79+0.01° 30.57+0.03° 30.55+0.03° 30.50 + 0.05" 30.51 +0.03°

Total sugar (%) 55.30+0.03°  55.36+0.01° 55.48 + 0.02°  55.49+0.03° 56.58+0.01°

Fructose (%) 9.73+0.01¢ 10.35+0.05° 1050 +0.02°  10.52 +0.03" 11.41 +0.04°
Glucose (%) 12.98+0.01° 14.15+0.10° 14.20+0.08° 14.25+0.05®  14.30+0.01°
Maltose (%) 3278 +0.01° 30.48+0.01° 30.35+0.10™° 30.20+0.15°  30.25+0.12°

Note: All values are presented as mean + standard deviation (n = 3). Mean values followed by different superscript letters

within the same row are significantly different at p < 0.05 according to Duncan’s multiple range test

Discussion
. Y . 4 o L . . o v x o,
nslanuTuAaELATaNR AR YINIANIZEZI081 0-4 Falu denaseauiBnIanIan Nt N1l
IRENLIIANANNUTALNNIUAINIZHZIAINNT AR NTUNANT U LHB9RNLFHIANNTUAA RS FINA TR NN
4 Y X Lo X o gy » vy . ¥ Y 4% F . N
pasansnararelutnieiulsningaau asinliaauntavesiisiulsainauainllsos Gadedulsalsznausae
wmnalaganiznglaauazininadanaliiinaanuniln (De-Melo et al., 2018) M liArndudunes anshazans

Tuingeau uazanununaesilugiuziainlilassafedeus (plasticizer) denalilasaaing sesszuuiaou
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wnduazFunIuNIs anInau uazdaslunisannisisoiutnueasiaqdusdlanat (Lullah-Deh et al., 2018)
4 . 4 ¥ A 4t : ¥ - v o S
WaNasnAnEurA03UnNeduls nalasunlasdeesinisszudnanisgatieiatinannnistusoaelng
s37ut1R229uA LI NS NanTauees (Ciappini et al., 2013) way A3 luues s N1 inletuisel@nanaw (Yan et al.,
2022)

4 - . X s A 4 ¥ 4

WHaNANTUNNATRINNT AR NTUAR AN TRN AR I RN Hatulse Tna NN A NTuNanauduld maw
sraznalunslapuauiinay nsladiuuugoyniniaganns laansduluiiiedulseanainuanieianms
latin9fllszAnEnIn (Samoticha et al., 2017) flasriunisiasyresqauvseanluieuluiiils (Muhammad et al.,
2023) Anuidudunasarsiazanaun (@auluniluiinig) azlindu (Bogdanov et al., 2004) 4HARANILANT LY
YFnnureaudaisunadumeniu faiunaesudaionna nldag ludowimnnzanduiuninien unins 39pasian
lalsfeeinan 65 24A1LINT AINNIMIFIUANA (Codex Alimentarius, 2001; Muhammad et al., 2023)

4 T o . . L £ ¥ - o a9 s 9
FUGINIARE PN mum'ﬂ@mmmummmmmumu N3szwredinaanaIniietulsmn o dnduag

1 ¥

anInguiueyyadastiinInaInnIslanlaesanslsznauiuadnainnisduiuansay ) Tussudnanszuaunisla

q q

[
= ] = o ¥

Aonaw 1w sk anslulamemdadan santaniafinaismaiuesiuandizenmaansa Gl amuanifsuenya

q

1
el o = a

49y (Piljac-Zegarac et al., 2009) 79494 Lﬁmmiﬂixﬂ@uﬂuﬂaﬂ‘lmmﬂﬂﬁﬁ?mLfau”lsnwmm\mqmﬁ@gﬂuﬁﬁq

ulsidnAyrndaeulminediuaaaanding (peroxidase polyphenol oxidase) wag 1awladualaa (phenolase)
4 a - o a A L x A

feanunsoudasansdsznauitiatnenuess uaisszneuiueAnnNgnsn1edaningsau guuginldlunis
lamnnudueg ludaamanzandmiunisiauseaeulaivianil Tnaliganullawinieulsdi@aanin (Bertoncel|
et al.,, 2007) wndnislapanudunigldaninsinruaneandiauainisnineuas e dsuuanslsznauduedn
Tun@nsinuaiansled (Knalil et al., 2010) welnismaaeugmssiueyyagaszlwhiadulsanudrarsinueyyadass
doanANTNeYABATYY83 DPPH denalil DPPH HAnuialiasnindu uananansdsznauiuadnuas wieduls
fallansrinueyyadaszaiindu :annanniiug Wanlwess uazeulsipne iy wulsd uanaa (catalase) waz

wulainglagaeandiag (glucose oxidase) A13MA1 I UTINANIUAN HOIE NALATNYNT (synergistic effect) LivalH

- -«
a v

QVEAUEUYATATEANLUITANENIW N15AiAIEinERTueLyaBaTTANEaE DPPH assay A18NINALOULVIETINTEY

anarnuayagaseiaiNalan niglavuuugoyyiniAngamnien (30 esaaaiiaa) AdalinFaud Ay lunisinm

q a
a

o a ~ ' Y A a oA o Ao o o = ol a
@qi‘mqu@w%@@@?:ﬁwllqmﬂﬁqqﬂﬁ‘@u AR UG EﬁQLﬂuﬂqimqu’aHH@@ﬂﬁ‘zwmq@m NV’]Q'WJL@ﬂﬂ?ﬂqWWmuslu@ﬂqqxﬂqmuﬂmN

a '

AUATQTYTYINTA (Chua et al., 2012) nslipnufaungung)ignda 60 svAmaldsa iuaIuIuaINITaNNaIe

A a

° o

ansnueyyadaseluiieldednadidsdAny (Turkmen et al., 2006)

v ¥
=X o

- PR ¥ o S g R o
nasdaszinguuiaaluiiesdulseaidiunislanonauiiszazinan i nanini s asuulagaes
PFuriimawdazatinuansdieaiu annisiindjizenlalasladasesiiniaidsdeudn uiniaidames

Tagannznisuandaaes neatna iunglaa n1silegresieulsd teulaluaaninglading (Q-glucosidase) wax
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eulgnngninyaiudiag (B-fructofuranosidase) Turiiadulssannsnideal fisenisteauiniamanil Uik
dulsalifanssnaedenlalifeideeiunisuunuedatneealInng Tedanananindasuulaseedlsznauiiniag
Tutig uansineanuieieings Tnagunginldlunislanauay (30 avrnaaidea) agludosimanzandmiv
Aanssuaaveuladinan vinliiianstiesiniastnedne ussiailies (Vitet al, 2013) NNaiNIUIRY fructose LAY
= . N A - ) H H Ry y oA
glucose &1l monosaccharides ANaRsoAUNINIBIUIHITUII dautinia maltose lutpanianldianas
dl - A o Ry Iy & .
nnfgaluiisiulsaiamauiu Agnina waz nglaa Inaanizluaniaehiinanfounazanuau (Siva et al.,

2013)

Conclusions

=

= =Y = = a . & - Py
n1sAneATilAlszidudss@nininaasnislananuauluinledulsesnaamalulaggoyuinid anunsn

LR

lananauliegluinasininsguduAunems Wiiedulss unw. 8005-2567 ted1elitszansnn Inadeulanig
laAnNTunguUngd 30 avA@aiiad A NAL -0.8 U1 iuan 4 4aTug desliinieiliAraanTuanasann fasa

12.38 m@e $aaaz 11.29 d9A1nd1AINIRTgIRANTRYesIEetulssnuunlilA liiiufeaay 20-25 A

7 ]
a o 50 K o =2 !

A @ o o Y o1 < A v
NIATFIURNARA U NITUT9 TIUNHICANABNITLARIYNITLNLITNEN LL@:vrf’lumﬂ?mmmmummxmﬂm (TSS)

49

' v v
a K 1 = v =2 Y v °

WinauateliedAny axieunsandnduresiniedulsangaan anuzineiudinudnansdsznauiuedn anssinu

(7

' v '
o

auyadasy uaranlueadifsauduneiu Inaanirlugesoan 4 ol anvivA et aa9uEeiluuldnanag
atvsiaitias douasdlsznauiaanan liun Winina uaz nglaa deasadasning uwiaziinnsuldsuulaudnies

ludndourasneaina uazienFauiauiudsnisudsgdunusuin nsldqoyniniadisanuansznuainaniaw

q q

°

sanmuAIn1sintuInisdeandt astaidumatuladnuunzansdanisunlilseynsldlugnainnssunisulsgyl

&

o Yo U d’l % =2 d’l % AI/ 1 v d! o
e ANGTEN Lmei:mumﬂ@mﬂmummgﬁytyﬁmﬂiumMnmu%‘lﬁw:mm 4 42709 Aeudeuny T luse Ay

[ ' o
A aa o o

ammuﬂﬁummmLﬁuﬁwzﬁmwamvl,&ﬁmﬂmaﬂi"mmm:uu mﬂ@'mm%u ANTNNNUNRAdNEA wazn19 1l

]

v ¥ ' |
Y o A ¥ a v Gl

AUEUNNIANRUIZRANTNINR9TU TaAAT1asTasanszazina lunsuansaniae s el wlfunu FUFuI9LATeaNs

T a 9
a I a o 6%

AEUEUINARZEINIMBALAN WiKARSWI AN AN INgauaz it TNAaLAUBIANABINI7BIRAIAGININUAS

LR a
a I '

HARAIaANge Asenaldnaninlunissietengnisn@sdannaiteluaunng e iinyaAuazai 1A NLaNFIg

a a
v v

ifunansineiiniedulse neuaussnainguainiiininy wazdaanssAunandusivieaiuliinguinsgulsd
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