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Abstract

The study on the process development for mango glacé production
was carried out. In the preparation stage, raw matérial should be soaked in the
mixing sofution of 0.1% sodium metabisulphite and 0.7% calcium chloride for 6
hours in order to prevent browning reaction and improve the texture.

Variables affecting mass transfer of water sugar and acid were studied.
During the syruping process of mango, the agitation had a minor effect on
mass transfer. The syruping by a stepwise process of 3050570 "Brix (4
hours intervall was better than syruping in 70 Brix solution {p<0.08), but no
differences were obtained when compared to syruping by a step-wise of 3040
606070 "Brix {(p>0.08). In addition, the syruping by a step-wise of 3050
-»70 "Brix rendered the minimum immersion time. There were no differences in
water loss in the temperature range of 50-70 'C, but the treatment of 50 C
showed the maximum solid gained (p<0.0b). At the higher temperature (more than
50 "C), pectin was probably dissolved and blocked in the intracellular passage,
resulting in low sugar diffusion. Size of mango piece did not affect mass
transfer {p>0.05) due to the similar thickness.

Moisture content of mango glacé dried at 60 'C for 5 hours was
19.39%. Water activity was 0.80, which is suitable for storage. The constant rate

period was not found during the drying process.




The comparison of mass transfer, product quality, vield and cost
between the slow process and developed process was conducted. Mass transfer
of developed process was better than siow process because of the enhancing
~ factors in the mass transfer. As a result, the diffusion coefficient of water,
sugar, and acid as well as water loss of developed process were higher, while
sugar gained was lower. The slow process gave the lower water loss because
of lower mass transfer, resulting in less shrinkage. The lighter yellow color of
final product from developed process was observed, compared with the slow
one (p<0.05). No differences in the overall acceptibility were found. During
preparation raw material, the loss of 52.99% was observed and during the
syruping process, the loss was 10.91% and 7.01% for developed process and
slow process, respectively. The total vield of slow process and developed
proéess were 34.96% and 32.68%, respectively. The product costs of slow
process and developed process were estimated to be 14856 and 144.43 baht/Kg

product, respectively.
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3. WBnansavianunluginsn@adn (A.0.A.C., 1990)
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fndethanztias 10 nf dhdntes Fldiden 2- 3 wil sl
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4. UBsnnimadAaduasdmnaionun 1ae Lane and Eynon volumetric
method (A.0.A.C., 1890}
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1. 1ngueny 1m 250 ua.
2. tilmrunm 10 uay 60 ua.
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1.2 Accurate  method
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- Wnaravaeunsalalasnasinidindvdenss 50 adhl 5 ua.

- AlifFaniLn 9 10 W

- i lviidudatneldandfuBummunn 250 na. TlElunanedos
asazareladanlansenlodidandu 1 vefuea Taeld Huevimaudduiiames

- UfuBsnasaetnd iy 250 wa,

- i lmsmnadgludie 1 ufimBunmsveshadnedily

NA7ANLAR
L 13 b 73 t 24
Usinoimasaad, thanavianue = F x 5u100ae999 x 100

lomef x Bt

5. meilassidsunudaaslnaanids (A.0.A.C., 1984)
. - o
1. gulnsnimandi

tam

. osad

. neaveanedn auas 88 (AntnuMuLLL 1.75)

. anrazanglalnsiaudefeanladanududu 001 wesuaa

(o2 B S ) 7 T

. IHETUEA (INFATATIZ)

7. duRlemeTHaN ( ggevant methyl red Aosdindubaaay 0.03 Tugns
ATane ethanol 50 4. HANTL €178TATE methylene blue aonudindidesay 0.05
lugnsazane sthanol 50 & UdNinNTaY

ey g

AnUATEH

oA e B 4
1, Fovirathulniaasnadd lusandunnu Bunndudaslumim




131

A1319 N1 dmindeteduiuir s Bunadainas

" o S
Bnadaviadln  Buaeddld  Buinsnnduiisy

aanlad (wn/nn.) (NFN 179 NA.) (HR.)
54 1 =l or 1
finadniilusnatng
<10 40 - 50 20
10 - 100 20 - 25 30
> 100 5-10 _ 40

2. Lﬁuﬁqnﬁ"ummﬁmmﬁr‘imumiﬂumqﬁq%’%uu

3. Wimsealinam 50 ua. uarnanlndi

a. dlalanaulafeanlafifunn 10 . Thndu 60 wa. Suiawes
Mo 2 -3 v e lSRndFeadlumansasidaniingilld

5. Wnsnsazatlalanaulefaanledfihunanaudoiunm 10 us. adly
mnlugaiesesandy

6. Uszneugunsaindulsinken

7. dwfrrhunnauaslumandmetemmednuineeson 5lEsRm
Usesnnd 60 Wasdauni

8. iAunIavadnasn 15 ua. aanetesdudnenssiandgy

0. Winnuewdielirasmauifanathmniudores ] fAAMINTRURY
s lunslfiannafeudszuin 30 Wil

10. theuasdresnsazaiantanlugadinuasluansassudadinguls

11, Inmmansavanelumonsesiudonfindulldviomn  Foaasazany
Tndenlansanladaunseiidldansasane@iden

o

NITANUALY
1Bunndaaflneenladiauun wn/nn. e un/a)
= ax Nx32x 100
Q




132

o
Unincuesasavaelndenlansanlesimldlunislonmem wa.)

!

a

N
y day o
Q = wwtiniraBunashld (ndy vida ua)

1l

AsdiNdassasazanelnfanlaasenlas (Lasuaa)




133

NARWIN . MemAIwIEimaiang 9 Tunszuaunisudas

¥
2.1 negayidaun
L4 s: ﬂl‘ 1 g cl !
Ao iunssananTunziafiszeziaasig q anaunns

%WL = (%6 XM°3N"(W‘ M) %100 (1)
0

v 4 ¥
WBunashigodeni Gauas

g WL =
’6‘ L 4 ‘J n' &
Wo W, = thuinuziasinanBudiy. uazoanls 4 (05w
g d
My M, = ransduiiaaiusiv uazieanls o (gnadlen)

- ¥

°.2 NMTIANTUTRIHIANA
° 10; A ] j 13 g 1 CJ 1
mmmmﬁ?rmmmmawLLW?méwmmqmmmmma T AMFUNTT

%SG < (W, xBy) (W xBy) 100
Wo

4 o X
SG = thunsiemanifiuiu Feosy)
y o o w2 d
By, B, = Anudindusssasudfacansliviouuaiivoan G

{352)

Toe)

< o o
waziaanle < { “1ind)

2.3 NNTRARIUDING A
o V c} i g 1 } '
ANUARILTHNINIATIUNS BN TN TSy SHAMAIY 7] INANNTT

W xApi—( W, xA
%ALm( oxAo) (W ‘)xwo (43)
0
Ty AL = tSuntunsa@ssnnanad (Fasas)
Ay A = nesdsEnaa @iy uasatla o (nF100 nfuaeg

' .
“HN)




134

=]
9.4 nsvlasunlasaasilFunns
o A i ‘J 1
AnmdFun N sidasuidasaesiunnsusineinamufiseaznaising

7 RMN@NNT

tyvc—m_(v"_vt) 100
VG = Ve X (24.1)

|
v VC = nmadassidaaBunnsinasy Geaas)
d o d ‘4 .
Voo Yy = BnmsiieaniEandi uazinanls o (gnunafiiuiiung)

NIANNLI RN TSN INAINgNmg
W

V=— (914.2)
p
p ¥ C
Ha W = shudneesuziing (nfu)
p = ATNUINUULIBINZIN (NFgNUIATITURINRS)

NIRIAMNMRIUUUTBINT NN

1. Fewiinzondaaansmn wiiiusidiuaaa

2. Viunznefneuiwinuieuhudhdudn 7 usrq WaadaaaN
WY Lmz’ﬁ"qﬁmﬁnmmﬁmﬁﬁqLmzuzﬂw

3. st 2 sinavanndia 1 adlithuinzesihimnebfadudoud
gmmuﬁﬁaﬂ%ummq

4. AnATBBINNAL 1 nusagNuNAriduFINnS Fathy
ﬁwﬁnﬁ'\ﬁmﬂ‘hJﬁﬁmﬁ‘mmﬂe\ii"iﬁﬁgmmuﬁﬁqﬁuu:mq wasTiAwiniLLRunng

L 7
YAITUH LI

2.5 NTRARIUBIUIVNN
[ c} ’9’ ar 1 cl ]
Aanmaaeulassasihwinuzinlagmanszevieaising ) an

aunng

" (Wo -W,)
th=W—><100 {15)
0

e Wt = thuinuzinlnamuiianas Seuay)

Wy, W,

1l

’6’ L' 1 ‘J ﬂa' b
Twrinuziarna BNl uazanle 1 (Nad)




135

o . ¥y ¥
2.6 BATINITHEWTUDIUT UIDNR URLNTA
hd g ar a ‘d
FINANIMARVINUBITRNTINITUAT LLANNNTY) {29)

d(1-E) ( sh (y+1) Dt)
S _EC, == —_
dt G 2 v vaz

ANUMIVEATINMITUNMIAINIT UG LASNIA W

ar

X
AL

9.6.1 SRTINITUNTIB ‘
d{i—-E
(-Ey) {16.1)

T:Ew'o1'8
Tng E, = msuwszaain

WL
Ey=1-—"+
w WLQ)
HE WL = Bunnhigydetininaila - Gauas)

Wi, Cp, B = winimefifmldanaumsit (30

L7}
9.6.2 FRTINITUNTUVLINAR

M:ES-Q-B (16.2)

dt
lne £, = nisundnean
SG,

Eg=1-—1
86,

o X ¥ . v
LFsmmm?mmmmmm'\ﬂwmm‘lﬁ °] (ID8IRY)

1

e SG,
SGeo , C,, B

1.6.3 AHTINITUNTURINTA
d(i-E
d4(i-E,) =Ea-Cy-B (16.2)

dt
Iogt E, = nsuwieaa

o eda '
widwafMAnlfaanaunis? 30)

i

Al

* O U T -
e AL = dBnamadnivseshnainaila q Feuaz)
Al Cp B = wirilinashimldanaunsi (30)




136

[ o o L4
2.7 ANTIUAANNILAY

d?.N.
N = ———F 7)
p
Tne Ng, = wluaMBuued Bwde)
d = wuhgudnaraluia (ums)
N = Amnusenludnlunisnou (saufBuni
1 ’6’ ‘A = as -
p = AMNMNULWEBNIEeN (Mlanfu/gnundiims
5 g A N Qr - «f
poo= Anuuiinaesundey Alanfuiuns Suad)

" o SR A
1.8 AdHUTEANEMIuNTTa Wmia wazngn
t 1 et L, ] < . ' 4 1 %
Ntz nilgUnsafaungg (equivalent) Andulsz@vsnauniveah
Wsna uaznaa wnldanngunas (Siripatana, 1997)

2 Y @&
D= sl — —= 8.1
opexth(YH)x y (18.1)

£ \
o) D = AuilsZ@visnsund (WmnsAu)

1.8.1 slope

ANAREUIBINIIzWIN In E fuan Tee B Redndoufitndantaes

as

frazaneluiumzaing wlFannaunisdel
Xi—Xe
" Xp - Xa
Tae Xg, XX, = Aosdsdndud mﬁm"u”uﬁmm'lmq WATAYIH

E (98.2)

L=l £

Lﬁu%’uﬁamqmuaa( wFnd)
NITMANNAIATU -
1. mtﬁ‘mmﬂmuﬁuﬁﬂmmw}ﬂ (nedivdullsAvimsunizeaiy
Lﬁmmn'l,ummﬂﬂm‘lﬁmmmmﬂawuﬁqamqmu@a WHigNTONIYA
angaldannisaeans ez n My M) A 17t uasiindayadassunisonoet

Ui 2 aclfiqnanganiiivandnuuunu y asensw




= ' <] !

INdayalumnI9 2.1

X r : .
AN 2.1 iInnianumeedunziaslunimasasaasssdnsluad

137

ANINAREY  Np, =0

L8 1 2
19&T (1T M, MM, In MgM,) M, (%) My M, In (i)
0 90.15 0.00 86.76 0.00
30 68.40 21.76 3.08 55.13 33.63 352
60 56,71 34.44 3.54 46.57 42.19 3.74
90 4765 42.50 3.75 43.87 44.89 3.80
120 42.32 47.83 3.87 41.49 47.27 3.86
150 42.76 47.39 3.86 39.44 49.32 3.90
180 3b.62 50.63 3.93 39.15 49.61 1 3.90
210 32.82 67.33 405 39.11 49,66 391
240 33.78 56.37 403 36.67 52.19 3.96
TANINANEY Ny = 200
0 91.38 0.00 89.36 0.00

30 65.81 26,57 3.24 53.14 36.22 359
60 54.88 36.50 3.60 49.01 40.35 3.70
90 49,68 41.70 3.73 44.05 4531 3.81
120 4223 49.15 3.90 4261 46.75 385
150 39.43 51.95 3.95 39.60 49.76 391
180 35.33 56.06 4.03 38.73 50.63 3.93
210 34.14 57.24 4,06 3757 51.79 3.95
240 32.97 58,41 407 39.11 50,25 392
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2 4.02 3334
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GAMINAREY Ny, = 0

i 1 2

1981 (W) M, E In € M, E In €

0 90.15 1.00 0.00 88.76 100 0.00

30 £8.40 0.67 0.40 56.13 0.38 -0.96

60 55.71 0.48 073 4657 0.23 -1.48

90 47.65 0.36 1.01 4387 0.18 173

120 4232 0.28 126 41.49 0.13 201

160 42.76 0.29 1.24 39.44 0.10 233

180 39,62 0.24 142 39.16 0.09 -2.40

210 3282 0.14 1.97 39.11 0.09 2.40

240 33.78 0.16 186 3657 0.04 312

PANVRARDY Ny, = 200

0 91.38 1.00 0.00 8.3 1.00 0.00

30 65.81 0.64 0.45 63,14 0.37 1.00

60 64.88 0.48 0.73 49,01 0.30 -1.21

90 49.68 0.41 0.90 44.05 0.21 -156

120 42.23 0.30 120 42.61 0.19 168

150 39.43 0.26 134 39.60 0.13 2.02

180 36.33 0.21 -1.59 38.73 0.12 2.4

210 34.14 0.19 167 3757 0.10 232

240 3297 0.17 .77 39.11 0.13 208
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faagnelun1TATUq
ANzEusY
O . .
wutniansi = 700 ndy
3 v ]
winn@en = 2100 N3y
& A [~ 3 %’ o
pAlsEnaLRey = Wareduds - 10 - fazate = 1 - 0.91 - 0.056

= 0.034
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Andasnazaisluinday

X .
APRTUAIINTUIDINE IS

AN THULILULI BN

1

0.066 (5.6 13n)
0712 (71.2°13nef)
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= 1.0460 niusegnuiAiEuRIumg
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v
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WU BIUIEIaN (Meade and Chen,
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annazgaiing

700 x {0.9138 + (0.0561 x 0.99)}

678.47 N5y

71.2°050d  Avwmndeadlaatnaiseaniu
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= %%@x 12413462
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TNHINATAZAELARIATIMNA 1T LNz
305 x [0,3297 + {0.5447 x 0.99)]
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NIANUIN A, NITUIHANEANSHIIUT AN LU LTI AL ULWAI R

A A mafFudisu Bnomegudalunsa@ausioudSuudausuwren

UALULILIEY
Material in Weight Operation Weight Material out
{Kal {Kg)
Nzden 100.00 anitldan 76.64 uzdslamufen
23.36 wden igoyde)
nzsinslonislden 76.64 Wnianon 47.01 Hanzlg
2963 wifta (goy e
onzalag 47.01 Wi Na,S,0, + CaCl,  47.95 dauzihaudensazans
0.94 FSRTAE + 111 (A
T P— 47,95 ud NaCl 45.50 Wanzisaudinda
245 i {goytde)
ilauziudini 45,50 AN 46.25 wzahsmaminiou
0.7 fh (i
szaleaaminteu 46.25 i 38.41 NEZHnaugEN
784 h (oo
WA 35.26 nzsnaudan
10.99  (gande)
st 38.41 fnYTien 37.23 T
1.18 i tgoyiden
Nzl RN 35.26 aantinFau 33.81 e AR TaL
1.45 i gy
wmbhaudansomindeu  37.23 AU 34.96 uzinandd UL
wuygn
2.27 ¥ (goyidlen)
wzadinaamintey  33.81 AU 3258 szslasuddnuuimnnauus
WU
123 i (gepde)
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wAaN

< ¥ oo¥
m1eW 41 deyanarninilinesAmiuAusniandulssAvsnisunivestih hnna

WATnNTA
tlad FANIINAARY $ ¢ slops o v ] $h
(" ) ix10*) 1x16" m)
1. AurTusd Na= 0 1 70 -1, 5.07 113 5 4840
2 70 -2.03 5.18 1.22 25 4840
N, = 200 1 70 -1.63 558 1.19 25 4,850
2 70 -198 5.68 153 35 4860
2 mnlfishdon afess 1071nd 1 30 197 238 172 ) 4758
40 2.2 354 1,58 33 4770
50 -1.39 367 153 31 4778
60 182 374 150 2% 4782
70 1.82 376 143 2t 4783
2 30 227 330 166 35 4.754
40 237 239 1.60 3 4761
50 212 339 145 7| 4761
60 3.03 379 1.33 19 4.754
0 152 342 132 17 4.763
Afsaz 20'uing 1 30 2.2 338 172 34 4760
50 -1.97 3.58 161 3 4773
70 212 M 1,54 24 4782
2 30 212 333 152 35 4,756
7 -3.18 336 166 3t 4758
70 -258 340 159 7 4766
Thlsu 1 70 1,97 533 164 27 4956
2 70 -1.67 537 148 27 4347
3. vzl 50" ' 0 300 4.46 158 36 4816
50 -3.90 6.07 137 24 4763
70 210 748 127 18 4850
2 30 310 384 147 ¥ 4,788
50 4,10 5.58 147 28 4,853
70 <230 7.54 132 17 4801
60" 1 30 230 450 142 28 4818
50 410 6.75 1.29 17 4878
70 -3.00 8.05 1.47 1 4309
7 30 370 392 1.40 7% 4792
50 -5.00 504 1.24 17 4.364
70 225 8.17 123 14 4899
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sdn FANTMARDY 8 ¢ slope o v a 5h
¢ Bric) tx10*) tx10*m)
70" T 30 3.20 427 137 25 4808
50 350 6.42 1.28 18 4872
70 240 8.62 KT 12 4904
2 30 .10 5.10 1.35 26 4839
50 -3.00 841 128 17 4902
70 300 1195 117 1 4931
4. ﬁumi‘uu::iw ﬁ"u 4 iw:m 1 30 -3.25 4.33 1.62 42 4.784
50 -3.00 463 .58 a8 4732
70 -2.75 542 147 32 4,848
2 30 325 401 149 39 4797
50 -2.50 5,61 133 n 4.851
70 325 6.03 1.30 30 4.883
Wi 6 3wna i 30 35 463 158 39 4.796
50 275 501 144 34 4736
70 -2.10 5.75 149 32 4557
7 30 -4.00 334 151 38 479
50 300 545 133 34 4837
0 250 5.79 131 3 4857
5. nMaaluudiun widunns 1 30 106 4 th Cm 43 4.744
40 100 316 140 47 4 14
5o 106 300 133 36 4,741
&0 -1.06 2497 133 a0 4720
70 0.88 295 130 30 4.726
2 30 088 3.07 140 42 4.737
40 -1.00 280 1.39 38 4,743
50 -0.84 3.02 134 37 4733
60 1.3 3.05 131 29 4735
70 075 3.08 128 28 473
u'ﬁ)"uliuuﬁm w1 1 10 .50 4.63 158 g 4.796
50 275 5.01 144 34 4736
70 -2.18 575 149 32 4857
2 30 4.00 334 151 kT 4.799
50 300 545 1.33 34 4837
70 250G 579 131 31 4.857
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