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The development of natural mao leather product
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ABSTRACT: This research aimed to study and develop Mao (Antidesma bunius) leather with natural flavor. The
effects of 4 hydrocolloid agents including pectin, gelatin, glucose syrup, and glucose syrup-maltodextrin mixture
on the quality of Mao leather were studied.The use of glucose syrup and maltodextrinat the rates of 45% and 15%,
respectively, could reduce initial moisture content of 45.85% to 5.52%, and initial water activity (a,) of 0.93 to 0.44.
Moreover, yield percentage increased to 52.67% and the drying rate was 3.7 x 10 g/m*> min.The appropriate ratio
for the production of natural Mao leather was the mixture of Mao juice, sugar, and glucose syrup at the rates of 40%,
40% ;and 20%, respectively. This method used the lowest amount of Mao juice and had the highest preference score
for flavor of 6.75 from 9. Five treatments were not statistically different for color values, aftertaste, texture, taste, and
overall preference.After storage at 30 °C for 6 months, Mao leather had moisture contents between 13.22-17.78%and
a, values between 0.51-0.58. The product had total plate count of 2.3 x 10* CFU/g, yeast and molds of 5.2 x 10°
CFU/g and Browning Index of 288.24. The results indicated that the product was deteriorated and changed in color
due to the increase in Maillard reaction during storage.

Keywords: Mao (Antidesma bunius), Mao leather, fruit leather, drying agents, browning

T ADUENINENNIAIINTNR NUNANENRemnATUIAE TITNIAAB AN ANNANANAUAT

Faculty of Natural Resources Rajamangala University of Technology ISan, Sakon Nakhon
ﬂuﬂﬂi‘uﬂi\‘iwuﬁ‘Wﬂ]LWﬂﬂ’]i‘LﬂHm‘J‘VIENEIu ﬂ’]ﬂ’]‘ﬂ’]Wﬂ]ﬂ’]ﬂﬁliLL@ NENLINTNITNEAT AUSNEATAVARNT
UMINEIRL VUL AL

2

Department of Plant Science and Agricultural Resources, Faculty of Agriculture, Khon Kaen University
* Corresponding author: patcharinso@kku.ac.th



KHON KAEN AGR. J. 42 SUPPL. 3 : (2014).

unun

o = ¢4

nsnmrTnATulaginienisnemsliannsn
L‘wuﬂmm@mimmnmumiuqmmaLLmuﬂﬂqmma
mmmm@mnmummmmmmmmm‘LﬂmL@‘v
AAA ﬂa:ﬂfamuumﬂqmimumu windeladne
vliiiansgrydayadmaassgiaiuatian
= val = o aal = @
AeladnsAnE I LAT WA N19E AR N9
SnuneednuaskaldlFunuiy Insenisdnuay

v 4 = o -~ =
uald e deandanalulatinishsinaanann
Taseadne luseininagmalulatidugs wu n1senn
LAR NITBLLINAREANTDU WAYAITRLWIIA0EAT
AN93ein WluAwaITuRId AR luAN WA
NARNA I AT LN U TITNTNRANNLNINAN (An-

) , s X A o -
tidesma bunlUS)VLNN@WHLN@Q@ﬂHmzN@LL‘LI‘LIL‘LIm‘

?ﬁﬁ@mmmqimmmigq Hanudegthiu
HARFUTTIvAINTANE e AR AN LAY
o] Folundnduei@didaninunn 1uanly
nsauas uazaaANTiuaNt g Ml tangy
f?ﬂg'u‘ﬁ'él’mmimmmmﬂmmﬂ‘luﬁwﬁuﬁqﬁmu
Adefinanadensandslunisudsgualduiuuas
nsl4lalnsmenneaduananeiu ik sealniin
FH131 LAZNABGIL (ﬁ*mﬁﬂm@mm“m, 2549; quzel
LAY TN, 2552:M1i89990IkaTARLY, 2552) AN
nsAnedananslinueuddefiiaadasiunis
LI R R A UL RO PRPU SRR (A
wanSTa N gLl fudusasssuni 7
frwiinin desensrudeuaznszate@udn iy
"Lﬁmu%mmﬁﬁmimﬁnm@mmmﬁmum
NITLIUNIINAR mnﬂ?ﬁmuﬂm@mmﬂmmdqq
msutlsgluazmaifiuinm naesauAn SR INIIUT
ﬁmﬁmmﬂ?ﬁlﬂu?ﬁLﬁmmﬂﬂﬁﬁ?mﬁﬁmm nng
Lﬂ?]lﬂuuﬂmmmﬁLL@z@ﬁuﬁﬂmmdwmuﬁuﬁ*ﬂm

A8N19ANE

waaneiugAndseniuluianundamdn
ANAUAT NENUNITARKENNARTLATUAIANTINAN

113

GERal Atlunenwdadnenried pulper finisher u
mummm‘immmm hydraulic press@uimm when
(17.70 °Brix) LL@xmLMLLm (5.20 °Brix)laafil
AR LazNealaLANgss A nUTEN NTedwnane
A waznglaaladl anusEmuasuasinglag
'5'1ﬁmﬁfmmt@mﬁmﬁmmiﬁudummamﬁﬁmﬂL:J']
AINGATNINTFIU LA mmemmLm (3: 1)m
mmiﬂ‘lﬁmmfam@ﬂm uilednatne e uavinie
tutfsunndasay 35, 40,10, 5, 9.72 Way 0.28 AN
asuANEINaT89aIslalasnaaso i AaRnININ
insulne g aunaNTatLE A LA
tnana uazanslalnsaaaesd Satas 40, 40 LAY
20 ANAAL AnEnganslalnreaasss 4 1ha Ao
AR 1aaF (500 Boom) nglaaladil (40DE)
uaznglaalaf (40DE) sanfunealniandssu
(15DE) 9M9UHUN1INAABIRLLENaNY sl (CRD)
NrUIUNIHARABLAT A uNaNlUNTENZNa
WARY (85 adANIAITEE WK 15 W17) Faviauin
TnAN @ uay “AINTY L%I@'mmumn'ﬁwmq
30x50LSﬁumum1uumﬁwm 0.25 AaALAsINAY
‘lmmmmm\mgmmu 65 a4ATALTaE AUNAN
awwhﬁu 0.664NNT 19N9ULHLNNTNARBILLIL CRD
ArrzianunLslmulna ANOVALAz W TaLEL
ARNWANGNNTDITaYAAIERT DMRTIAANA AN
aw)(yDecagon Devices AQUA LAB
4TE, USA) ANNT (AOAC, 2000) fReavuna
r;mm@m(%weld)l,m”amﬁmwmLLm (drying rate)

Water activity (

eﬁm@mmmmmmvmmmwummmmﬁwmama
1nan Faauns 1(AaudasannisnisaaaDemarchi
etal, 2012) Imﬂfauuﬁumuﬂuﬁ@qmmﬁ 65 89"
LA EIE AnEANITIAN 0.5 m/s zﬁu"immw%u NN
6 dlu4 hunan 48 Falus Aunnudnsnsinuis
1wae Tng R ABSRINIsnLieitesnsnisszime
(kg/m>hr) A A8 ﬁuﬁaqﬁlﬁmmﬁuuﬁ (m?) ey
dm/dt A8 mmmﬁﬁﬁizmmwﬁwuwmfm (kg/hr)
1 am

R= ()
A dl‘



114

ﬁﬂwﬂﬁmhuﬁmmmum’mmmwmm
WARsTout 3770 Ae UsrnnuasinisinFeras 40-60
thena ez 2040 uazlalasreanendiiienld
$a818210-20 ANNANAL AANITNIBNIINAABILLIL
Mixture design auutisfignumndl 65 asnigaidaa
uilA a_ FNdn 0.6 AnEARAIININIENIN
il wazlszidununInnslszanduiasasisn
utiv erdengmefildFunisseniuanniign Anw
nawasundaspnnimniaeiinianinuaziad

WAKNERT 42 arTUNLAL 3 : (2557).

PRINARI U sz InnLFNE Taerimnunay
UNANTINEN 10x15 EURLNAT 1101 waziiulu
139971041 2 d Ao napINANARNLAZNABINTZATY
ﬁfqmugﬁﬁm (3089ANALTHA) gNAIATIEN
AAINYNT LRean 1 uaan6 thew Jaen
aWLmzﬂ?mm%@m:mm%u ANUIURAUNTET
Favue BafLaza Aaia BAM (2001) PADAALU
ﬁﬁmmmﬁﬁmﬁmﬂﬂﬁlﬂu%L‘fimmnﬂﬁﬁ?mg
vihmna (Browning Index, Bl)(Aauilasunann Palou
et al, 19995911 Quinteroet al, 2012)

Red and Black Mao juice

Glucose syrup,pectin, gelatin

maltodextrin,corn starch, salt and =

Mixing and blending

hydrogenated vegetable oil

Liquid formulation

Pasteurization for 15 min at

temperatures of 85°C

Hot air drying (65°C,0.5m/s) | &=

Water

Mao Leather

Figure 1 Outline of process chart for the production of the Mao leather
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Table 1 Effect of hydrocolloid on % yieldand drying rate of natural Mao leather product

Hydrocolloid % yield drying rate (10'6g m?/min)
Glucose syrup 46.32°+ 0.87 1.69°+ 0.59
Pectin 44.66°+ 0.72 0.88°+ 0.14
Gelatin 41.96™+ 0.63 5.05°+0.15
Glucose syrup and Maltodextrin 52.67°+ 0.71 3.70°+ 0.09

° Means within the same attribute with different letters are significantly different (p<0.05)

Table 2 Effect of hydrocolloid on physicochemical qualitiesof natural Mao leather product

Sample Hydrocolloid % Moisture content Water activity™

Before Hot air drying Glucose syrup 48.92°+ 0.27 0.94 +0.12
Pectin 52.66"+ 0.32 0.95 +0.14
Gelatin 47.74°+ 0.41 0.94+0.15
Glucose syrup and Maltodextrin 45.85%+ 0.22 0.93 + 0.09

After Hot air drying Glucose syrup 6.75°+ 0.12 0.46°+ 0.07
Pectin 8.98°+ 0.12 0.57"+ 0.10
Gelatin 5.63°+ 0.12 0.45°+0.13
Glucose syrup and Maltodextrin 552" +0.12 0.44°+ 0.08

© Means within the same attribute with different letters are significantly different (p<0.05)

" Not significantly different (0>0.05)
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Table 3 Physicochemical qualitiesof 5 treatmentsfrom Mixture design on natural Mao leather product

Color
Treatment E e o o o MC (%) a,
1(50:40:10) 17.31°+0.19 1.29+0.32 -0.22+0.11 1.31+£0.30 351.95°+1.33  10.91°+1.67 0.54°+0.01
2(40:40:20) 19.82°+1.88 1.77 +0.46 -0.15+0.14 1.78 +0.44 354.05°+0.45 13.22%° £ 1.39 0.51°+0.05
3(60:20:20) 15.38°+0.05 1.66 +0.31 -0.02 +0.87 1.67 +0.45 355.92°+ 046  13.70°+1.28 0.51°+0.02
4(60:30:10) 16.537+0.82 1.48 +0.23 -0.02+0.14 1.31+£0.30 352.75"+ 2.00 9.46° +1.30 0.55" +0.09
5(50:35:15) 16.34bci0.82 1.38 £ 0.11 -0.11+0.16 1.71+0.44 353.66bi 0.61 8.45°+0.83 0.47°+0.08

Treatment formula were amount of %Mao juice, % sugar and % glucose syrup and maltodextrin

“® Means within the same attribute with different letters are significantly different (p<0.05)

" Not significantly different (p>0.05)

Table 4 Chemical and physicochemical characteristics changes during natural Mao leather product storage

Storagetime  Water activity Moisture Browning Total microorganism  yeast and mold

(day) (a,) content (%) Index (CFU/g) (CFU/g)

0 0.51°+0.10  13.22°+1.12  105.88"+ 0.48 ND ND

30 0.51°+0.14  13.23°+1.31 117.65°+0.77 ND ND

60 0.52°+0.12  14.41°+119 117.76°+ 0.85 ND ND

90 053"+ 0.11 1437 +1.17  164.71°°+0.63 ND ND

120 0.54°+0.15  14.35°+1.30 170.59°+ 0.68 1.0 x 10* 1.0x 10°
150 0.56™+0.13 15.07°+1.09 188.24°+0.88 1.3x10" 3.5x10°
180 0.58°+0.16  17.78°+1.18  288.24°+ 1.02 2.3x 10" 5.2 x10°

*? Means within the same attribute with different letters are significantly different (p<0.05)

" Not significantly different (p>0.05); ND =not detected
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