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Abstract

This research aimed to study production and evaluation of low-calorie aloe vera jam products with
sucralose of 4 formulas such as 100% sugar formula, 25, 50 and 75% reduced sugar formula, to develop low
energy product. The results showed that 50% reduced sugar formula contained the highest total phenolic, and
total flavonoid contents were 15.86+2.14 mg GAE/g sampleandl.73+1.15mg QE/g sample. The ratio of ICs, value
of inhibited DPPH radicals was 27.65+0.82%, and FRAP value was 87.74+3.77 mg TE/ g sample, respectively
(p=0.05).The moisture, protein, ash, fat, total fiber and carbohydrates were 40.18+0.10, 0.12+0.13, 0.71+0.11,
0.12+0.14, 0.35+0.12 and 52.11+0.11 ¢/100 g, respectively. The pH decreased when the amount of total acid
(in the form of citric acid) decreased and total sugar decreased. The energy value and energy from fat were
184.33+0.09 and 1.18+0.10 kcal/100 g accounting for 52.28% when compared to the control group (the energy
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value and energy from fat were 352.61+0.10 and 1.89+0.11 kcal/ 100 g). These values were in accordance
with the Notification of Ministry of Public Health No.121, which states that the energy must not exceed 66% of
that food. The L* and b* color increased while a* color decreased. The water activity increased slightly as a
result the viscosity and total dissolved solids decreased. As for the microbial determination, it was found
that aloe vera jam products detected less than 100 CFU/g. For Total Plate Count and Yeast & Mold,
Coliform was found to be less than 3.0 MPN/g. Salmonella spp. was not detected and Staphylococcus
aureus was less than 10 CFU/g. These values were in accordance with the Thai Community Product
Standards.) The decreased energy was due to the used of sweetener substitute, sucralose, which provides low
energy. It can be a consumption option and developed on a semi-industrial level.

Keywords: aloe vera, bioactive compound, low energy jam, sweetener
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Boil the aloe vera pulp with clean water at 70 °C for 40 minutes.

Take the aloe vera pulp that has been boiled until cooked and blend it until it is fine.
Then it was heated to 90 °C
Add sugar (Part 1), leaving 5 g. of sugar (Part 2) to mix with low-methoxyl pectin, sucralose,
and concentrated fruit juice and stir until homogeneous.
Mix sugar (part 2) with low-methoxy pectin and pour into the aloe vera pulp

followed by calcium chloride.

Mix all ingredients until melted and heated at 60-70 °C for 20-30 minutes

until the mixture becomes viscous and has a soft gel texture.
Pour aloe vera jam into a tightly closed container and store at 25-30 °C.

Figure 1 Process of producing aloe vera jam.
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Table 1 Ingredients and quantities of Aloe vera jam products

Ingredients (% w/w) Formula (% w/w)

1 2 3 4
Finely blended Aloe vera pulp 65 65 65 65
Concentrated juice 1.0 1.0 1.0 1.0
Citric acid 0.6 0.6 0.6 0.6
Low Methoxyl Pectin (LMP) 0.1 0.1 0.1 0.1
Calcium chloride (CaCl,) 0.3 0.3 0.3 0.3
Sucralose : Sugar (ratios) 0:100 25:75 50:50 75:25

(0:33) (8.25:24.75) (16.5:16.5) (24.75:8.25)
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gaasazanefiegiaUiimg 1 ml ihluldlunasaemsie Selenite cystine broth (SC) Uinms 10 ml Usfigamai

35°C \unian 24 $alus uarlitivngaansieenau3ums 0.1 ml ihluldlunasnomisivia Rappaport-vassiliadis

(RV) USu1815 10 ml ﬂuﬁqmuqﬁ 42°C yHuan24 Flua 19 Loop WALEMNSTNNZE eI Streak aslu Xylose lysine

deoxycholate agar (XLD) #3® Bismuth sulfite agar %38 Salmonella-shigella agar ﬁuﬁlqquﬁ 35°C 1\ Jutan 24

Fala Stab \Welumasneimns MIL Uuﬁqmmﬁ 35°C 1 Junan24 Falus Streak Woasuugdau Slant ¥e<193 Urea

agar Unflgaumindl 35°C Wurian 24 s earusany/linu s 25 ¢ dregn
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A93AIZ9 Staphylococcus aureus fawUainu33ues Maturin and Peeler (2001) Tnedafaag1aun 25 ¢
\Wuasazane 1% Peptone water U3uns 225 ml Avuemsiagld Stomacher Wluan 1wl vinisideansinedia
114 1:100 waw 1:1000 Mndugaiedsiiudararududuyiems 0.3, 0.3 uay 0.4 ml asuauwIzdefidoms
Baird-parker egg yolk-tellurite medium %1115 Spread plate wdisliussnm 5w ﬁﬂiﬂﬂuﬁqquﬁ 35+2°C 1Ju
e 48 ol dunednuaglaladves S. aureus LW Baird-parker egg yolk-tellurite medium Feazfn o Yu
nau vauseu § Opaque zone ud1dausousie Clear zone 2 — 3 mm ¥MN1SVAABU Coagulase test tnerlaladii
asdoidndluemmns BHI 0.2 ml Uniigaumgfl 35:2°C 1uinan 24 Falus thanfin Coagulase plasma 8n 0.5 mil wasilyi
ity udnilutudedn 6 - 24 $alus vdsanduthanguanisudeianes Coagulase plasma Mntufunn waymBy
S. aureus ABNTUVDIFIDEINDINIT
nsessideyanieata

FauUasmuisues Tanghiranrat et al. (2021) Ingvhnsnnaes 3 91 uanwmaluguaiiads + andsauy
INIFIY Feldannmsheseiselusunsu SPSS version 24.0 Tneynisnadauwuu One way analysis of variance
(ANOVA) waziUFeuiiieuaniadeniaisues Duncan’s multiple range test fiszuaundesiu 95% (p<0.05)

Nan1sANEILaEIIAl
akEndusiei szt laed fusiidemunu 1fun Ysinanina wesTagliamnumuuuienad
wanzaslaeriauen 4 gas Wun gramunu (s 1) gasamimatesas 25 @as 2) fevas 50 (@ns 3) wazieras 75 (@as 4)
WERIAY Figure 2

(A) (B) © (D)
Figure 2 The appearance of Aloe vera Jam products in 4 formulas witn aifferent sucralose :sugar ratios. (A)
Formula 1 ratio 0 : 100, (B) Formula 2 ratio 25 : 75, (C) Formula 3 ratio 50 : 50,and (D) Formula 4 ratio 75 :25.

nMyATEiUTInuasUSEnauiueinT N Usiuansusenauraliuesn wazansinueyyadaseaiels FRAP
Wa¥15 DPPH Y0eHAninailenIuveaseid uanakasa Table 2

Table 2 Results of biological analysis and antioxidant activity of 4 formulas of Aloe vera jam products

s l s Amount of important substances Antioxidant activity
ucralose :>ue€ar
(ratios) s Total phenolics Total flavonoids FRAP Value DPPH
ratios
(mg GAE/g sample) (mg QE/g sample) (mg TE/gsample) (% Inhibition)
0:100 21.28+1.83° 3.26+1.48° 65.02+2.18° 28.41+1.56°
25:75 16.81+5.54%° 0.86+0.29° 76.82+5.93° 26.09+0.30°
50 : 50 15.86+2.14%° 1.73+1.15% 87.74+3.77° 27.65+0.82°
75 : 25 12.16+2.21° 2.11+1.44%° 30.29+4.35° 14.13+0.42¢
Trolox - - - 89.25+0.20°

9 Different superscript letters within each column are significantly different (p<0.05).
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MNMRTEiUIamsUsEneuTiuednsa Uiinamsussneuranluessdsi wazqusueyyadasese
75 FRAP Lag3§ DPPH woandninelueud um1e9seld (Table 2) wudnusuiaansusenauuednsiy Usuin
a13UsENaUNalILeEATINYRNENSNTIUENIIUMNRTTIdERs 1 uargns 3 dAunge wasuanaaiuiisndntes dw
isFuoyLadasziie38 FRAP uags DPPH nanfasiuoiumaasuidgns 3 fqvidueyyadasygean duruamide
Potisate and Wutthinithisanand (2021) ﬁﬂmmasuawﬁﬂLLazﬁmmﬂ%wmmﬁimﬁiumsmﬁmwuqﬂuu'au 5 gnsne
AaNssuMIiUeyYadase NuIARINTTUNISATUOUYAdAsE (% Inhibition) wazilUSinaansUsznaufiuoaniavanues
HARSILENgNVI DU (ajmﬁ 5) flA 73% uay 186.96 mg GAE/100g d.b. suddu TnefluSuamuedniavuaiiuiiu
pg1afivpdAey (p<0.05) eratdunaniannszurunsiianusouvhatontdaead volaseasieiy wazddiunauoan
niiuuaziimaglasa deasgndesaaedeauiousautvannganudunsa lmAanisdsunladiasang
asngnuiafiidudeulinareifulassaislugleyitusing 4 viensmudiialassairseyiusvesasngnuiaiifiesn
qnEneTanwlFunntu 1uidsves Chatchavanthatri et al. (2019) Anwinavesnisnaunuglasadisuoaineass
Qmauﬁ@mnmﬁmam‘wLLazUﬁxamé’uﬁammLL&JqumULLaULﬁaWU’h weiugns T3 (Malitol 100%) ﬁqwéﬁmawa%mz
fign wasiuTunailuedngsaauansliiiuinnisunuiiglasameeaiveaifisadntosaunsafiunnuamnsalunisdiu
auyadasy asusenauansiiuedineraiidiutiglunisindneuyadase 11u3devee Benedek et al. (2020) Anwnaves
asliaumiunasmsiiusnwisessdussneukasssamdudanaautAvesuuudaiuess TasAnwuuamedi
ueaT UarnVsFusyyadasENUIsernasfuinuLiung 9 Weu dwaliuamediusasiy uazqvidiu
oyyadassulsundufuszornaninivinwm nanfedoszernanfvinmuuiuddiuinanediuoamumdiiu
\dintfes uazflqnisueyyadassiatserainannalavaneuszns wu mswalad uazufisewaansn nisosaans
vasituedniifunaluanagslusudduanaitueaidnasifidnenmlunsiuouyadaszuazaisineg lunanduiu
wans Ui e uwiedAnd ulussezusnvesujAsenuaandn aunsaeengnd tdiduluseanduauyt wafy
NILUIUNITLUAAIIA ﬁﬂﬂuﬂﬁﬁﬁﬁ?mf’;Biﬂﬁﬂﬂiaaﬁﬁlﬁ?ﬂ‘%gmiﬂ LLawiamﬁqwééf’mawaﬁaﬁzLﬁuéﬁyu ag19lsAnung
Wasuwaseweulnleeniunazdimusznoudus lusgnineansifvinwyiliiAaujasemediuelswdunaznisaiis
ansll dadfuluianafianseviiu§Aseniutieraus Folin-Ciocalteu IfifiuUsanailndfiusaiidaian uonanienife
294 Dyab et al. (2021) ﬁmznmswﬁml.agﬂimﬁwfﬂﬁuﬁuLmaa%‘{’wﬁwsgmﬂaaimﬁﬂmﬁwﬁuﬁuLmaa"ﬁlﬁ’w 5 qmsﬁlﬁu
ﬁwmaﬁzﬂmauaumﬂﬁmmmmuwwfmwa (AT laa) Sevaz 25, 50, 75 waz 100 Mua1au wuddsunaituedn an
TauegadaAinAy 50.41 - 185.40 mg/g as Gallic acid way 7.20 - 28.81mg/g as catechoL ey LLEmIWI%EHuuVNMiJﬂ
Wiy 46.52, 9.45, 71.90, 100.87 way 142.34 mg/g Cynidian-3- glyc05|de mawmummmaaimam T1 mam T5
wanslfiifudiavesUinmansUsznouoongninisiinmeos q iinduaingns T1 Seans T5 daugidueyyadasy
$1838 DPPH gns T5 Sifanssudueyyadaseqean Dululédingvdiueyyadaszoraunanarsyisgifiiduasiiu
ouyadasEdun 1wu ualsiussdiaginiiu mavhauhniussuinasmgnueiuazaiiooalnalaledlueiosdiueons
fidudou 1§ald35n15 Trolox Equivalent Antioxidant Capacity (TEAC) uanslwifiuinainuanunsalunisazatende
AnuafeTresansUsEnaufuoyyadas Aty

MnMsinTsiedlszneumaaivedadusiuiiunsassdansniun uazansaniimaiosas 50
(Table 3) TneAnwUSinaimudy Tsiu 1 lodu dulevomn wazaslulaesn anadunsa-sine (pH) Usunanse
Wanum (lugUves Citric acid) Uinaimaiione Amdaany uazAmasuIInluduiianuuanasiuedefidudfny
y9ai (p<0.05) TINNaNTIIRaBsaINInes sl gnsmUauduTInuA LT uTsgedsuwaldu ufimmade i
fusinanslulawsauazUinuhmaiome aeudunsa-ssdieanadugasanthmatosas 50 nanifefiuiia
nsnuiiutudsaenadoafutsinmnsaviavun (lugUes Citric acid) AfiuSinansadiiutu fadndasiusuannudunse-
AN98YT¥NING 2.8-3.5 Tagosfidararudunsasissiingy 4.6 mmmﬁmﬁumsﬁamLﬁﬁsuaammimﬂﬁ;ﬁw%ﬂlﬁ
dnvmanhmanouadululufiemadetuiuiusinaveswdsiiazasldiomn CBrix) fodusuaianasusiil
ihaadussduszneundnlunisuaaue viliAnaswadaeasutumaiudahmadmalfiasadwenaaudousetu
(Tayeh et al,, 2019) @A mdsnunarandanuanluduiisfianaariifu 184.33+0.09 way 1. 18+0.10 kcal/100 g
Andusovaz 52.28 LuaLﬂismmﬁmﬂumasmmummL*Uuiﬂmuﬂﬁumﬂﬂivmwmﬁﬁmam atiufl 121 wdsaudadll
\iusosay 66 maammwuuamimumwmiLmu‘mmmammmﬂaawﬂmwwaqmu uaznawuanladuanas
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Belovic et al. (2017) s1gauinunsdu (50%) unudiglasadisanslviramiuainsssuni @ileled uazvizalaa) Tu
NARAUTUIUULLTBNAAIUNTOANATNG Y 45% %ﬂﬁwﬁdﬁ’mﬁaﬂamﬁﬂmﬂﬂ’]ﬂ%ﬁ’]iﬂﬂLLWUWNMWJ’]“LJE]ﬂ?x‘iﬂﬂiﬂﬁﬁ%ﬂﬁ
wisususldsmduansenms Imaszumsﬂaalaimmﬁagﬂeia81@”@1"4aﬂfw&ia%aqiwmaﬁdhjﬁm‘iﬂdaawﬁamﬂﬁﬁ’uiwma
é’fmfuﬁnaﬁmaslﬁﬁiwmﬂ‘ulamSmgjq%ummﬂ%mmwé’mmﬁuﬁ’u (Tayeh et al,, 2019)

Table 3 Results of chemical composition analysis of Aloe vera jam products, control formula and 50% reduced sugar

formula
Aloe vera jam products
Chemical composition Control formula 50% Reduced sugar
formula
Moisture (g/100 ¢) 11.93+0.12° 40.18+0.10°
Protein (g/100 ¢) 0.21+0.10° 0.12+0.13
Ash (/100 g) 0.18+0.19° 0.71+0.11°
Lipid (/100 g) 0.21+0.12° 0.12+0.14°
Total Dietary fiber (g/100 g) 0.22+0.08° 0.35+0.12°
Carbohydrate (g/100 g) 87.47+0.10° 52.11+0.11°
pH 3.18+0.13° 2.45+0.14°
Total acid (in the form of citric acid) (g/100 g) 1.52+0.11° 1.76+0.18°
Total sugar (g/100 g) 77.53+0.15° 50.14+0.13"
Energy (kcal/100 g) 352.61+0.10° 184.33+0.09°
Energy from fat (kcal/100 g) 1.89+0.11° 1.18+0.10°

b Different superscript letters within each row are significantly different (p<0.05).

Table 4 Physical composition analysis of control formula and 50% reduced sugar formula Aloe vera jam products

Aloe vera jam products

Physical composition

Control formula 50% Reduced sugar formula
L* color 23.93+1.15° 35.12+1.10°
a* color 0.16+1.16 0.10+1.13°
b* color 3.39+1.23° 3.82+1.11°
Water activity (aw) 0.43+1.18° 0.83+1.14°
Viscosity (cPs) 32,105+1.11° 12,372+1.12°
Total soluble solids (°Brix) 75.60+1.12° 45.80+1.11°

b Different superscript letters within each row are significantly different (p<0.05).

1NNTIATILVBIAUTENOUN NN LN NVDINAA A UIUENTIUNIA T AR TAIUAL LLazqmamﬁé’lma%’aaas 50
(Table 4) Tne@nwAnd L*, a*, uaz b* 91nNanIsMAaesEunsaesueliinansusiLeumdsumainiumeassdiian
ALEI L* wazen b* Wisduann 23.93+1.15 Wiy 35.12+1.10 daudn b* Wusiilidumdes (+b*) ldduiilidh
(3u (b Tnefiuduann 3.39+1.23 Ty 3.82+1.11 dauen a* SAnanasan 0.16+1.16 1y 0.10+1.13 sabkiiosan
ARSI I UaInIumesEETiUSInadul sEneuvehnafiuanaaiy e wnanaudiugfuiiana
wazthiifiduteliAnUARSsmaa Sauas/ M3aa A denalifan a* anas (Abid et al,, 2018; Monaco et al., 2018)
wanslidiuimansneiuerinmnaesed Vuashena wazgauuiinsandnaseninduriueuetiiddAynieaii
(p<0.05) ﬂ'naLG}@‘%—LL@ﬂﬁ%ﬁﬁﬂ%mmﬁﬁuﬁmﬁawémﬁmsﬁgﬂmmLqué’aaﬂgﬂswiaauﬂﬂ%uf\JWﬂ 0.43+1.18 TUilu 0.83+1.14
FadawalAmnumiinuesanfasianasmin 32,105+1.11 Ty 12,372+ 1.12cPsarulSnamedsfiazansldnmund
YSuuanamudnsidiuvesgasilad : thaa LLamqiﬁ'Lﬁu’iwﬂ%uwmsgmﬂaaﬂ'LﬁuﬁuﬁﬂﬁmwwﬁqLLsasuadLﬁ]aamm
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(Belovic et al, 2017)usn91ni 1NuUATeves Tayeh et al (2019) ldnanimansasiusudniuemisiudsfanaded
ANOLABS-LONAIATENING 0.06-0.85 ﬁﬂﬁu’dwémﬁ’m%uaﬁmLﬂummﬁﬂimgaﬁ?fdﬂﬁmzszj";*aé’vgdﬂﬁLﬁﬁfgsszﬁ;auw%eﬂﬁgﬂ
e duvesmanuniaiiianastuiudduiusTumutuasAnenei-wonisa Suiwlauasdadiuvesinnaiing
Gl"r]ﬂ?’mLL%QLLSW@GI@]SQZ{%’N%@GLﬁ]aIU’stﬁﬂ’JU@iJﬁﬂiguﬁmﬁ”lG]’]aﬂQIﬂﬁ%aEJaz 100 Mluendanuniauaziinisdainiy
QVGRMIRER MsumﬁimsvmLmusgﬂ‘i'ﬂazﬂ,ua'aumauﬁﬂmaﬁﬂﬁmmwﬁmmLLsJuamaa wazAUSinaesdsiiazanele
ﬁgwm (°Brix) a&ﬂmhﬁ 60-70 °Brix G'TfﬁL'i‘;luﬂ'%mmsumLLS‘fjdiauﬁﬁqwaﬁiammLL%QLstama

Table 5 Microbiological testing of control formula and 50% reduced sugar formula Aloe vera jam products during

storage
Product storage period (Day)
Aloe vera jam products Microbiological test

0 15 30
Control formula Total Plate Count (CFU/g) <100 <100 <100
Yeast & Mold (CFU/g) <100 <100 <100

Coliform (MPN/g) <3.0 <3.0 <3.0

Salmonella spp. (per 25 g.) ND ND ND

Staphylococcus aureus (CFU/g) <10 <10 <10
50% Reduced sugar formula Total Plate Count (CFU/g) <100 <100 <100
Yeast & Mold (CFU/g) <100 <100 <100

Coliform (MPN/g) <3.0 <3.0 <3.0

Salmonella spp. (per 25 g.) ND ND ND

Staphylococcus aureus (CFU/g) <10 <10 <10

ND means not detected.

NINAABUNNATVINENVOINEA S UNUELITUN9DTZUNTATUAY LLasqmamfﬂmaﬁ"asJaz 50 Tuseninenis
iusnwriud 0, 15 waw 30 (Table 5) wud1 Sunudeduvievomn Snudeladuass <10 CFU/g f51uu Coliform
<3.0 MPN/g lainuidle Salmonella spp. wawilide Staphylococcus aureus <10 CFU/g anugnsiu Fadulumuunsgiu
WAR s (Thai Community Product Standards, 2018) Faaeandesiuauiseves Tayeh et al. (2019) lémagou
U'%mma;ﬁuw?ﬁﬁgwm faruays lundnSsiLeudunwnueaasd e ﬁ]’]ﬂD\Iaﬂ’IS'VIG]ﬁE]'UW‘U’J"IU%M’]WL%@Q?UW%éﬁgﬁﬁuﬂﬁ
$unudesnin 30 Taladl/fete 1 n3y waghinuuinaniedaduass faundadnsitenitumassdndanusig o
@mmwmaa;éum’%élﬂulﬂmmmmgmﬁr‘hvmm

ayUnanIsAnen

m‘am%mLLazmiﬂixLﬁuwémﬁm%uﬁmdmmﬁ%xLsi'fwé’qmwi"wm”aasgmﬂaaﬁi’mau 4 gns Wudwqmsamﬂfwma"i’ag
az 50 fUsinamsUszneufiueansan siaTiussdsiuiianiigs uasilqnidueuyadassiia samfsesdusznouniuai
e milUSinaimanysiunsafuaaudu Tusau i T diledams adlulensn aanudunsa-ms Usna
T (lugUves Citric acid) Usinauanasianun end L*, a* uay b* Anelnei-weniin Araumie wasusinw
veudaitazangl@ianun (Brix) dsmasermdsnunazamdsnuanlutuiiianas (184.33+0.09 wa 1.18+0.10 /100
) Lﬁam%&mﬁ&mﬁ’uqmmuqu ﬁ%ﬁwé’amuﬁamamﬁmﬁumﬂmﬂs’ifa’]smLmumﬂum’mﬁﬂﬁﬂaaéﬁﬂﬁwé’qmuﬁw GEN
IﬁLﬁuﬁqmiﬂ’wmwémﬁm%ﬁﬁ@mmwuasmmﬂaamﬁ’ammsaﬁﬂﬂﬁ’mmLﬂuwémﬁm%mmswé’nmuﬁwLﬁaLﬂué’hLﬁaﬂ
IuHWiU’%IﬂﬂLLasﬁ’wuﬂuﬁsﬁ’Uﬁdqmamﬂsiulm”
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