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Abstract

Development on production of frozen mangosteen into
industrial level is definitely interested due to potential increasing
in exporting market and season producing raw material. ?urthermore,
industrial production of frozen mangosteen is benificial as there is a
mass production and can reduce a loss due to rapidly selling of the
product.. The problems presently occurred in industry are the
preparation of mangosteen has to be done in a cold room for a long
time causing health problem to the workers and the quality of the
products are not uniform and unwanted t.o the consumer. Therefore,
this researéh work was aimed to study the potential prevention on
browning of mangosteen flesh, develop suitable production process and
examine quality, aeceptability and storage stability of the products.

The results showed that the most acceptable product was
produced from good quality raw material. The mangosteen used in this
experiment. has optimum ripeness at the fifth stage with reddish-purple
skin. Between 30 and 60% of marketed raw material was spoiled and
unsuitable for processing. Using a contact plate freezer at the
temperature of -30 'C, the mangosteen could be frozen until the
temperature at the central point of the fruit was -18°C within 220
minutes. |

Browning of frozen mangosteen is considered to be a major
problen in production. The study was carried out using a mixed
sdlution of 0-0.25% calcium chloride, 0-0.5% citric acid and 0-0.5%
ascorbic acid. The most acceptable product was obtained by soaking

prior to freezing for 1 minute in a solution of 0.25% calcium chloride



and 0.5% citric acid. The aril had snowy white segments, sour-sweet
taste and texture similar to icecream.

The potential of the production process for frozen
mangosteen using low temperature was developed. Pre-cooling of
mangosteen until the temperature a£ the central point of‘ the fruit
reached 4 'C, reduced the freezing time and increased consumer
acceptability.

The chemical and physical composition of frozen products
were very similar to those of fresh mangosteen during storage at -20°C
for 90 days. The chemical composition of frozen mangosteen was :
moisture content 79.5+0.6%, pH 23.3-3.8, total acidity as citric acid
0.49-0.59%, total soluble solid 17.6-18.4%, reducing sugar 3.6-4.8%
and total sugar 16.0-18.7%. Ascorbic acid decreased from 7.2 to 4.2
mg./100 ¢. flesh segment during freezing and further decreased
gradually with increased storage time.

Organoleptic evaluation of frozen mangosteen after 90 days
of storage showed that although the green calyx and pedicel of the
fruit were slightly darkened, the appearance of the fruit skin was
fresh and the product was still accepted.
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3. mTieltunuawiasats howwe 878 Hand refractometer
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UIRIBY TIUW QQG‘RW'\‘IW URENTAIAMEUIT IV L NBATANL B ﬁu‘la

280 ¥a#78 hand refractometer sutiunnsudmazase lafowe lwningaswuing

'y f 4 : - [
4. MTtaTEBranietions WTNTeBeIn  BINI1T 1B LATIITURITAZ A E6 N0 T-

3W 0.1 N (Rangana, 1977)

e

ANV

[ v 13 ’n’v - oy (7] '&' n!v [}
ARRIDY TGN 5 wa. Wwiinateamindui e 50 wa. mnns
- £

aiamiiudTacans Todew ldaTan tvdauatsw 0.1 N
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- #
uﬁuﬂmn1wn¢um91ugUnfa%ﬂ?ﬂ = lawaad x N x 64 x 100
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5. mFunmiwiintimg (veigh loss)
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6. MTiaTonbuantauadestn es  2,6-dichlorophenol indophenol

visual titration method (Rangana, 13977}
WRNANT  nTeuadeatnaeIaTs indicator dye (2,6 Dichlorophenol?

. r - ] "
1ntﬁuﬁ11n1ﬂﬁ§ﬁ3aqﬂ 2,6 Dichlorophenol ntnﬁnnzﬂ1ﬁngxﬁuﬁuug?uaﬂ1azawa
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nauadeatn  Tea¥minaaun tunsevawiiizsn uwarvnLABN131AR autooxidation
yaINTALBNATIAN ﬁtaﬁguq
AUl

1. Tivm w8 5 uas 10 uA.

2. Uninad mne 100 uas 125 3a.

3. welTniueT e 50 A,

4. VIATUMN W@ 50 ¥a.

5. 1N1h12l1ﬂé U 25 HA.

6. njamnTay Luad 4

drstal WaEnITIeTeN

1. nmLuaMadadn 1outu 3 %
- Funsaiuemasain 15 n¥y azatslutindu 200 aa.
- vrnnasdaeinindu 500 ua.
2. NTRALARAAIMUIGIIMLENTU 0.1 un. /uA.
- #4 uBa-nTeuaNABYN SwEinuLLAY 25 uA.
- By 3 % netueaavadn waruFudsemitu 25 wa.
~ lived1Tavaiziieiien 10 88, 138319878 3 % ATALNGMER-
wadnidu 100 um.
3. d17ArAEd 2,6 Dichlorophenol indophenol

- 30 2,6 Dichlorophenol sodium salt 50 uf.

arars habniubinies 150 wa. Teil Tidan lvwuaiuaag 42 an.

G: “r E .0, c:!
f i By wasUFuiuneTeamianaui te 200 wa.

' o
i T i uwaztnassw winnaT o 1
-
Y8n13

1. mTuFmaIsna (wn dye factor)

- Miveneusdaalinum Izt 5 MR, aﬂ1uu1a3ﬂﬁuﬁuuna 50

¥a. (M 3
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- 18y 3 % nmLuRMaadn 5 ua.

- \#ud1araned 2,6 Dichlorophenol indophenol 1uﬂu7919t1né

- latasn  nveuadmatinu @I ndas  indophenol A hadtvamem
15 JuM 874 ua.va9 2,6 Dichlorophenol indophenol #1¥

- @ dye factor #a uﬂ.ﬂiauaahaﬂaﬁﬁﬁqﬁﬁ%aqwnﬁﬁﬁ 1 ua.
indophenol Iaw dye factor = _0.5

Tainas

2. nﬂitm?suﬁqadweﬁqqg

' “I’ - - af d
Haiilafienenn 15-20 n¥u ldhuininadruna 100 wa.
- 18 3 % nIRLNeMaaEWaIn 50 ua.

- #ulu homogenizer @1 wii$2 3000 rpm. , wm 1-2 ¥

ViunBuesaas 3 % mtackaaswaInity 100 ua.

£
NSARI8NTERIMNTAY LURT 4

&
3. MTheTEnSnunTaLageatn

- usdadtinTawdinn 5 va. 15ﬂun1agﬂuuﬁﬁuﬂa 50 ¥a.
(1 3 0
- LBy 3 % nTRLNAMEANATN 5 ua.
- Tnimm¥iag indophenol au15§uugu1u 15 W (el
hina7iiu 3-5 wa.)
~ latamn blank Teal¥ 3 % n1eLueMasadoumiage
AYTA N

Wuanseuadealin = lawwaf x dye factor x wa.fsu x 100

- . T
(un. /100 n. 1adivae WA Gagn I x twiingasae Suliy
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¢ ¥ P W »
7. ATIATEMTNaieaTet uariiwiatmue 188 Lane and Eynon

volumetric method (AOAC.,1975)
AUn I
1. TeTUTIM T8 250 a.
2. UiUe tu1e 10 uas 20 ¥A.
3. yt1aé MWIRATMI 50 wa.
4. TNt tue 250 uaz 500 ua.
5. tanlmrwdau (hot plate) wis esiisamia
6. nizemnaniuad 1 uas 1vad 4

- -
A1ILAH WArNITINTEN

1. HITRTATEIN-AY A
- HeeauiUatiave (wmmn l@iaTe (CusSo ) 5H0 ) 69.28 nTu
- asashainniu uasuiuBinetBils 1 das
- nTawTnTEa¥nTaY Luad 4
2. F1TAZANEIN-AY B
- el BanToidsumunie a1 ldiame (KNaC H O_ ) a6 0)
wiin 346 n3u
- azaehainndn
- i1euTi A l@esanlud 100 n¥u
- Wwhnesimnniu ity 1 das
3. Methylene blue Lfntu 1 %
- ava1s methylene blue 1 n¥u hainiu uavufuuFines: du
100 ua.
A. Neutral lead acetate solution Lhubu 10 %
- az’"# neutral lead acetate 50 n¥u 1nﬁ‘m'3!"u uazUTWTNeT

1w 500 aa.



5. Potassium oxalate solution i1futu 10 %

- azan8 potassium cxalate 50 n¥u Thaiwnau waruFulSuneniu

500 ¥a.
6. Standard dextrose solution
- pure anhydrous dextrose Wi liwdinuiueu 3 n¥u
— azanahainie uastFnBueTitu 500 a.
amyad
6017

1. NTMAROATEMAITATAY LAY

MW WIs™IY Incremental method wia Preliminary

method uaz Standard method wia Accurate method 5@&

1.1 Preliminary method

-Tuiusarazansin-39 A uaz B u1ad19az 5 ua.1d1uu1aEUUuﬁ
™e 250 NA.

~dsnTarans dextrose 3 nUnLTaUTru I 15 Ha. 1987 WiLEu
wassuHidan a5 wm 15 Jum

-1# methylene blue 2-3 wga  ( H1lisRedih Suseein
dextrose unniiul Tatasmmahing humnely v laLaTnnna luriagunim - Bavides
uar (181 ¥ Efusaant an

-8 ¥A. wav dextrose MU

1.2 Accurate method

~lusvesaazatsin-ay A uar B uiss1eaz 5 . o tunda i
e 250 A, -

-UaasR1Tarats dextrose av1uﬁ1agﬂﬂuﬂ 1ﬁu?uﬂa1ﬁaaniﬂjaqﬁ
tiznna 1 A,

_1o8h FuliidaaTantds wasdismauy 2w

-1#4 methylene blue 2-3 viza
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. »
~laiam Tankasaias 2-3 nea 1ﬁﬁwjaqﬁn1a1ulqaﬁ 1 u
(o loi@an ﬂﬁ1a=a131uuaagﬂuuﬂ PRV REARABALIAT LA BE7 L Hiul aus)
~874 uR.v2Y dextrose MY

. , - ¥
-AUMAT factor ANETRZANgIWN-RY Gl

Factor (F) = titer volume x g.dextrose W 1 um.

2. pmndFunaieade s waruIunmiatatnae

2.1 P BusietaiaTs

-1ﬂxﬂa§wﬁaqaﬁn1acn§1uﬁ 20 ¥a. 1l lumsFndunsoue 250
ua.xﬁuﬁjnﬁutﬁnﬁﬂu #u'lu vater bath gemsdl 70 *7 um 1 .

-\@N 10 % neutral lead acetate 2 wa.ipdwazfield 10 uit

-i8M 10 % potassium oxalate 0.9 ua.

~WuBnasdeinndu e 250 ua.

—tunTzamEnTa wwad 4 (FaaghaminTay Tudedansiie T miy
JieTehfnat e ainae)

“th Wisemmewis ula 1.

~87u 3@, vavtinua Biaseiy

t 4 E vl
2.2 ardlunsiwatiae

“luiuniiesrsFnreeldanta 2.1 11 20 ua. Whireuuuiunes
Mmie 100 A,

-84 HCl (1+1)avlY 5 ua.

-ﬁﬂTﬂéu1u vater bath amnii 70 "% , ww 15 w1l

-t Wi fu uaem Widunarsdas 1 N NaoH

~uniesdaminiundy 100 1a.

- W s emmaaddluia 1.
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MAIIN 1 WUUNRFAVEN Hedonic method

ia,uﬁuaqa.....................................twﬂ.....................
-r - ’
S TRIT T T R T - TP
qan11naaaqﬁ........ ..... "
- ] ar - " 3 3 ar - 3
ﬂgmqinaqaaﬂwueqauﬂLﬁaﬂuuqnnaﬂu LREPRFBUNTEANTUR A nAuTH Lida-

ar a ar ] 5
Fulid uave YAyt e Wiedvesuwun e s il

TEAUATILIN AN
9 uauuﬁnﬁQQ
8 TauNn
7 gavUmnRIY
6 vaui dniias
5 128
4 Tuvau fntias
3 Tivauvmnane
2 livaunan
1 1ﬁﬂauu1n#§a
e Ia819
Ao
#
nauT
i
AUTAUTW

Poidusuue @
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4
ARETIN A, RITINHANVITRARNUAENTT) LAY IV IEER

AN 1 A124 "?am‘i"na qm‘xsﬂu’iuqmn'mn'; iﬂ?#ﬁ"lfﬁﬁﬁﬂﬂﬂ\‘lﬁ\lﬂ'ﬂuﬂ 13anu.§'~:

- 4 v &
ﬂﬂqm'l'fuﬂﬁ'?',asa'laﬂa‘ﬂﬂm’lmﬂ l?lﬂﬂuﬂ 3

NYIYBNTY Source daf Sum of Mean of variance ratio

Square Square

Fi Treatment. 17 463.7 27.2 10.3"
Error 252 661.0 2.6
Total 269  1124.7 4.1

AT Treatment 17 21.5 1.2 0.7
Error 252 439.8 1.7
Total 269 261.4 1.7

1§aﬁuﬁa Treatment 17 26.0 1.5 1.3
Error 252 293.6 1.1
Total 269 319.6 1.1

Auanue 174 Treatpent. 17 137.2 8.0 3.9*
Error 252 518.1 2.0
Total 269 655.3 2.4

HAIBUAIATNAEBRIERBQEY (P < 0.05)

ns 1 ¥ | ol ur =
\‘Jluﬂ'l'luuﬂﬂﬂ'l 881 \imaﬂlfﬁy
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i ' - & & & i ' &
ﬂﬂ?ﬂdﬂ“?ﬂﬁ 2 ﬂ??ﬂtTUMﬁUﬂQﬂ11ﬁﬂﬂ1ﬂﬂmﬂ1ﬂﬂ1QU1=ﬂ1ﬂ§NHﬁﬂﬂGﬂﬂﬁﬂuﬁlaﬂﬂuﬂﬂ

{ J ar i [ v 1
Miun 1wt TasanauEmUIT e Futunasntaundaalefitedueng

Apun1suY L Sanud

nTERNTY Source dr Sum of Mean of Variance ratio

Square Square

i Treatment, 5 4.9 0.9 O.an
Error 84 97.6 1.1
Total 89 102.5 1.1

ﬂﬁu‘:ﬁ Trestment 5 2.9 0.5 0. 4ns
Error 84 122.8 1.4
Total as 125.6 1.4

adii Treatment. 5 1.2 0.2 0.2"°
Error | 84 70.5 0.8
Total 89 T1.7 0.8

AEnNEes T Treatment 5 1.9 0.3 0.2"
Error 84 118.0 1.4
Total 89 119.9 1.3

=y 1 ] af us -
hitienusndsag1einiad
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-l ' - - o &
A17NINN 3 ﬁﬁﬁﬂL§auﬁuaﬁnﬂ1aaa1uqmn1wnﬁc01ua1ﬂﬁhuanavuiqauitEanuudﬁ

HMATARBIMIR (10 UaE 4°T) uae Ll lBangrniinauniudi Banu e

A3EANTY Source  df Sum of Mean of Variance ratio
Square Square

F Sanple 2 3.3 1.6 8.6"
Judge 14 49.7 3.5
Error 28 5.4 0.2
Total 44 58.4

AuTH sample 2 1.4 0.7 3.4
Judge 14 39.9 2.8
Error 28 5.9 0.2
Total 44 47.3

ol Sample 2 0.4 0.2 0.7
Judge 14 18.0 1.3
Error 28 T.6 0.3
Total 44 26.0

AnnBLLT R Sample 2 5.6 2.8 26.3"
Judge 14 31.9 2.3
Error 28 3.0 0.1
Total 44

40.6

A uANA1REEisd Wy (P < 0.05)

ns el ] [] A s [
Lifiarsuanavadaiiisd Wy



75

- 1 [ - - 4 =
AT NN 4 ﬂﬁ?ﬂl?SuﬂUﬂQHWTSBNTUﬂWﬂWﬂﬂWQﬂiﬁﬂﬁﬂﬁuuﬂ 1%15“11ﬂﬂﬁ7tﬂu

- wr i v - i =
1ﬂ31uaquaqaﬁ1u1ﬁaaqmﬁgunaunﬁ1uﬁLganuue

178845y Source df Sum of Mean of Variance ratio
Square Square
| Sample 3 5.1 1.7 8.5
Judge 14 55.5 4.0
Error 27 6.4 0.2
Total 44 67.0
nRuTH Sample 3 7.0 2.3 12.4"
Judge 14 94.8 6.8
Error 27 5.0 0.2
Total 44 106.8
Chadi Sample 3 7.5 2.5 10.9"
Judge 14 47.9 3.4
Error 27 6.2 0.3
~ Total 44 61.8
qrﬁmsm Sample 3 2.5 0.8 5. 1*
Judge 14 48.3 3.4
Error 27 4.2 0.2
Total 44 55.0

A8 auendnsas1eiiied iy (P<0.05)

ns et ] | e -
1unn11uuanawaau1¢uuaﬁwﬂ@
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i 1 £ wr - 3 (3
ﬂ"ﬁ'\\lm']ﬂ?'!5 ﬂ']'l'\lgMBaQﬂ'l'iﬂaﬂ'fllﬁqmm'l\?ﬂ'fzﬁ']ﬂﬁ”ﬂﬂ ‘lu'i':“')']\iﬂ']TiﬂU

- - $ » e [} 1] =
1nuﬁvaﬂuﬁqﬂﬁuwunﬂiaﬂqmngﬂﬁﬁ 4% Apun iYL Tanu

ATEENTY Source af Sum of Mean of Variance ratio
Square Sgquare

Fi Sample 3 4.2 1.4 4t
Judge 14 106.3 7.6
Error 2T 7.3 0.3
Total 44 117.8

ﬂ§u1ﬂ Sample 3 4.5 1.5 5.0*
Judge 14 58.1 4.2
Error 27 8.2 0.3
Total 43 70.8

o Sample 3 7.3 2.4 a8
Judge 14 37.0 2.8
Error 27 12.7 0.5
Total 44 57.0

Gztﬁmﬂu Sample 3 0.8 0.3 2.4"E
Judge 14 42.6 3.0
Error 27 3.4 0.1
Total 44 46.8

fla1nuana s iiind &y (P<0.05)

ns -t . 1 Al w
Lifiermusnaeasnsiisd iy
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i - a » & W I
#7137 Qm‘]ﬂ?’ 6 eruwvunIsaN 7\.F‘miﬂm’l Qﬂ'ﬁﬂﬂ'}ﬂa&mﬁ{lﬂ‘lmj" INVILDUIMEINE M Qﬂ‘ﬂ

H 1 -~ 1 -
ﬁTuTﬁaﬂqmnqunaunw1uﬁnﬁanuuq

- : %
138 prunTEanTuLARe
o &
VivTne
Chad # NARWTH L T ANt 79
1 7.3+41.3a 7.3:0.8 a 7.7¢0.7 a  T7.3:0.8 a
30 7.2+41.2 ab  7.1#1.0 8b  7.340.6 ab  7.110.8 ab
60 7.041.2 b  6.841.0 ab  6.941.0 b  6.940.9 ab
90 6.7+1.7 b 6.641.4 b 6.8+1.1 b  '6.7T+1.0b

* 4 4 ﬂ' a8
* Allaas + aﬁtusutuuuﬁa131ua1ngnadau 15 AU
<% - q‘ H - + a J
(azuuuqqgaﬂa g9 = aau1uuqnn§a,.......,ﬂsuuuaﬁqaﬁa 1= 1»&3u1umﬂnn§a)

' 4 o e w ar 4 0 - .
ahudend B iniiEEne T naiawiu Liaauuena a1 iiisd &y (P<0.05)
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- - o 1 [ [
AT T QWW]'}TBE{N?\H;M'M'\mzﬂqmﬂﬂ'lu'lm']qmq'ilﬂ'U'lﬂﬂ'“!il*ﬂl\lF:ﬂ

-1 ~ ° ' - <
mm’t‘iaﬁz‘\ﬂm&mﬂﬂ 47 ﬂm’l‘ﬂlﬂlaﬂﬂuu@

L7281 AruLUNIBNTULARe
()
Liu¥nen
- - 3 5 -
(e F | AT L aFut Lo
1 7.940.9 8 7.7+1.2a 7.740.8 8  8.140.9 &
30 7.6+1.1 ab 7.5¢+1.1 ab 7.640.9 ab  7.540.9 b
60 7.640.9 ab 7.0¢1.3b  7.1:0.8 b  7.140.9 b
90 7.1#0.9 b  6.9¢1.4 bc 6.9+1.1 bc  7.041.0 b

i .
* @ads ¢ anlsvinemizwaniaday 15 au
& - - H & ] a -
(asuMMQQQGau 9 = aau1uuﬁnHQH, ....... ,ﬂsuuuanaﬂa 1= 1uaau1uu1nnga)

3 £ u.uu ot ' \ ar [ ¥
@1 s B tamsa gyt fiaui Lillaauane a1 siiisd iy (P<o.05)



