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- Abstract -

Inhibition of browning reaction of small and large 'frgzen mangosteen
segments was studied by immersing in citric acid and sodium chloride solution,
erythorbic acid solution, and cysteine solution before freezing. It was found that
browning reaction was inhibited in both sizes of magosteen segments, which no
significant effect could be observed among three different chemicals used. As a
result, application of 0.5% citric acid with 0.25% calcium chloride solution was thé
most | suitable treatment for inhibition of browning reaction. After chemical
treatment, the moisture of mangosteens was partially removed by osmosis
(dehydration) in sucrose solution, The‘results showed that immersing in 30 Brix
sucrose solution for 30 mins for the small mangosteen segments and in 40 Brix
sucrose solution for 30 mins for the large magosteen segments could reduce
moisture content, increase total soluble solid, decrease freezing time and gave the
maximum score for sweet taste and no significantly different from ideal score.
Therefore, the above procedure were selected to be the most appropiate for the
dehydrofreezing

Freezing time (rate) of magosteem segments by Cryogenic Cabinet Freezer
using liquid carbondioxide as cooling medium was also exafﬁined. In order to

. 0
obtain the mangosteen segment’s center of -18 C, small segments required 29 mins

&)




-~

and 15 mins for freezing at -40°C and -60'C of “the freezing’s temperature,
respectively ~ while large segments required 38 mins and 24 mins for freezing at
-40°C and -60°C of the freezer’s temperature, respectively. Moreover, it could be
observed that the production cost of freezing at -600C- was less than that of
freezing at 40°C. )

Mangosteen segments of both sizes frozen at -40°C and -60°C showed the
similar trend of sensory. quaiity-c_hange during storage at 20°C for 5 months. .
Whiteness, ﬁrﬁmeéé’, ﬂavof, énd overall aéceptability. of frozen magoéteen segments
decreased with increase of storage time. The change in phygical and chemical
qualities were slightly observed. In contrast, the'ascorbic acid con-‘tent significantly
decreased. Total viable count was less than that of Thai standard for microorganism

of frozen pineapple and pathogenic bacteria was not detected.
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Brror 25 252813 L0113 o
Total 35 62.6305

Aa 7
Replication(R) 5 0.0777 0.0155 <1
Treatment(T) 5 0.0354 0.0071 <1
Error 25 0.4581 0.0183
Total 35 0.5712 |

b |

Replication(R) 5 1.9807 0.3961 3.13 *
Treatment(T) 5 2.2490 0.4498 3.55 *
Error 25 3.1679 0.1267
Total 35 7.3976

Gl
Replication(R) 15 23.0798 1.5387 1.62 ns
Treatment(T) 2 69.3323 13.8665 14.62 **
Error 75 71.1584 0.9488

95 163.5705

Total
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SV DF SS MS F

o dura
Replication(R) 15 19.9325 1.3288 1.04 ns
Treatment(T) 5 30.1736 6.0347 471 #*
Error 75 96.0152 1.2802
Total 95 146.1212

| Aﬂéﬂ?ﬂfﬁﬁﬂﬂ D - A

. Replicatioﬁ(R)' B 15 12.7389 -0;8493- a-
Treatment(T) 5 66.5567 13.3113 7.05 #*
Error 75 141.5112 1.8868
Total 95 220.8068

MIYOUTUIIW
Replication(R) 15 16.0950 1.0730 <1
Treatment(T) 5 63.6465 127293 11.56 **
Error 75 825589 L1008 |
Total 95 162.3004

Waneume ¢ Uanmananeduiiedidy (p<0.05)

=)

# {ianuuananes \itsd g (p<0.05)

ar

ns lufinrmandnetsiidod iy (p>0.05)
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Replication(R) 5 15.1775 3.0.55 1.10 ns
Trgatment(T ) -5 -32.0594 6.4119 231 ns
Error 25 69.2799 2—.7712
Total 35 116.5168

Ma
Replication(R) 5 0.0416 0.0083 1.22 ns
Treatment(T) 5 0.0413 0.0083 1.21 ns
Error 25 0.1701 0.0068
Total 35 0.2530

b
Replication(R) 5 1.2975 0.2595 1.60 ns
Treatment(T) 5 1.9525 0.3905 241 ns
Error 25 4.0527 0.1621
Total 35 7.0327

4 ‘
Replication(R) 15 14.7969 0.9865 <1
Treatment(T) 2 99.0194 19.8039 15.92 #*
Error 75 93.2860 1.2438
Total 95 207.1023
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o dudta
Replication(R) 15 22.4399 1.4960 1.22 ns
Treatment(T) 5 86.6584 17.3317 14.12 #*
Error 75 920482 12273
Total 95  201.1466
) néusﬁﬁaﬂﬂ | | A -
Replication(R) 15 00983  0.6066 <1
Treatment(T) 5 93.5967 18.7193 10.47 **
Error 75 134.1506 17887
Total 95  236.8456
NMsgouTUTIY
Replication(R) 15 6.6121 0.4408 <1
Treatment(T) 5 83.5593 16.7119 13.56 **
Error 75 024332 1.2324 |
Total 95 182.6046

el L} 1 (= |
ninaLmeg *E UNNUUANA WO WU

W o

gdAe (p<0.05)

ns Tifianuuandwedisihifodiyy >0.05)
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Replication(R) 5 8.0310 1.6062 <1
Treatment(T) . 5. 704526  14.0905 291 *
Ertor 25 1210055 48402 o
Total 35 199.4891
1a
Replication(R) 5 0.0600 0.0120 1.40 ns
Treatment(T) 5 0.0450 0.0090 1.05 ns
Error 25 0.2139 0.0086
Total 35 0.3189
b |
Replication(R) 5 0.4668 0.0934 <1
Treatment(T) 5 0.5466 0.1093 <1
Error 25 3.7222 0.1489
Total 35 47357
a
Replication(R) 15 14.3316 0.9554 <1
Txeatment(f) 2 39.9308 7.9862 4.50 #*
Error 75 132.9750 1.7730
Total 95 187.2374
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o dusta
Replication(R) 15 17.8483 1.1899 <1
Treatment(T) 5 50.6679 10.1336 5.99 **
Error 75 126.9625 1.6928
Total 95 195.4787
ﬂﬁ'usfrﬁqqm | _ S
Replication® - 15 201258 13417 <1
Treatment(T) 5 727274 14.5455 9.54 **
Error 75 114.3451 1.5246
Total 95 207.1983
MILBUTUIIY
Replication(R) 15 20.2625 1.3508 1.13 ns
Treatment(T) 5 68.8586 13.7717 11,57 **
Error | 75 893052 L1907
Total 95 178.4262
vnewmn  * Ianuunndwedaiiod ity (p<0.05)

of g

** fanuuanasedieihivdfbe (p<0.05)

ar kd

ns ifinnuuandwedihfed ity >0.05)
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