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Namfon Charoenphan 2009: Effect of Osmodehydration and Calcium Addition on
Quality of Frozen Cantaloupe. Master of Science (Food Science), Major Field: Food
Science, Department of Food Science and Technology. Thesis Advisor: Associate

Professor Sanguansri Charoenrein, Ph.D. 103 pages.

The objective of this research was to study the effect of freezing rate (slow freezing
(SF), medium freezing (MF) and quick freezing (QF)), different osmotic pretreatment (osmotic
dehydration (OD), pulse vacuum osmotic (PVOD) at 100 and 300 mbar) and addition of
calcium and pectinmethylesterase (PME) in 50% (w/w) sucrose solution on quality of frozen
cantaloupe after storage for 3, 30, 60 and 90 days at -18°C. In the first experiment, a reduction
in firmness (maximum force) was observed after SF, MF and QF as compared with fresh
cantaloupe. QF samples had higher firmness than those with other freezing rates. In second
experiment, the results showed that the increase of water loss and solid gain of osmotically
dehydrated cantaloupe samples before freezing were not significantly different among the
osmotic pretreatment (p>0.05). During storage times, the all osmotic pretreatments (OD, PVOD
at 100 and 300 mbar) reduced moisture content and drip loss of samples (p<0.05). While total
soluble solids of all osmodehydrofrozen samples were significantly higher than that of the
untreated sample. Moreover, AE*, of all osmodehydrofrozen samples were significantly lower
than that of the untreated sample. Furthermore, firmness values of sample treated with osmotic
dehydration at atmospheric pressure (OD) were significantly higher than that of the osmotic
dehydration in vacuum at 100 and 300 mbar and untreated sample. When storage times
increased, most quality of each samples were not significantly different (p>0.05). In the third
experiment, we found that addition of calcium and PME were effective in improving quality of
freeze-thawed cantaloupe samples. At 90 storage days, samples treated with OD addition of
calcium had highest firmness values and were not significantly different with samples treated
with OD addition of calcium and PME. These results were ascribed to the effect of calcium on

the cell wall strength of the cantaloupe tissue.
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1. US1nannusu (AOAC, 1995)
1.1 n3esilouazginsal

1.1.1 é’a‘uau%’au (hot air oven)

1.1.2 mauz 1d@10819 (moisture can) Mdvegiiition
a s

1.1.3 1A 9 (desiccator)

1.1.4 INT0ITIALIBEA 4 AU

ad a 4
1.2 I5NITAUATIEN

' Y v
v o

[l @ I Y o v A 1 a o ]
Faned 1wl szana 5 N5y Mulﬂumuﬂmmuau (NAUYY 4 AULHUN) Tunrue

[ Y [ [
pzgiitioniishiafidumseuninninasi v leuluden Iihigangil 10550
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Y

3 v 9 Y
aunsziaihminaei daa 3 51 dAnnavliunannudsuangas

Y Y Y
Usuaanudsu Gegay) = hmindieganeusu-1hmiind198191a91) x 100

(ﬁiwﬂ’ﬂﬁaaéwﬁauau)
2. anamsaranuailnmsald (AOAC, 2000)
2.1 inJeaflounzqUnsel
2.1.1 vianmualsnasvuia 100 Haaans

2.1.2 11 i

2.1.3 ¥Ia31wuy
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2.2 @151A%

4 Jd v
2.2.1 arsazaeasg i Iwdon laasen leananududuiovas 0.1 uesia

a A I 4 =
2.2.2 duawesiueannau
as a 4
2.335M5AUATIEH
S o L BA % EY: A d v Y q 9 A
2.3.1 Fadredauaumgy 10 nsu wuidluguwdng wnivanios dulviden 2-3

o Y3 1 1 @ a . a aa o
2.3.2 M lddu orelaviainilsuing (volumetric flask) Y119 50 Yaaans Usu
a 9 g’ o Y
1/5119522911N8 1 1AINT O
2.3.3 Ynladarunngodld 10 Tadaas laluaragiauy vuia 50 Haddas
Aa A 4 = I Aa A 4
2.3.4 @ ueanmaniluouanmes
1Y s 4 u‘a = a
2.3.5 lnmsan 0.1 N ssazaremnasgiu Ixdoy leason lod aunszinegaga
2 Aa [ v K a =} SAq Y
Fadidwuyoou tuiindsuasvesmsazaremasgiuladon laason laan1dluns lnnsa

o ° ' [ L)
‘LmJmmammmmLﬂumﬂﬁlugﬂmmﬂﬁﬂﬁljﬁiﬂ ANFAT

1 I~ Jdou ax a a aa 4 a A
%AANNYUNTA = UPTIAAA NaOH x Y31193999 NaOH x Had0A11auNv0InIagaIn x 100 x 50

b4

Wmiindledauauagil 10

a a

TagNiaadnauRveInTATATA (milliequvalent of citric acid momohydrate) = 0.70
d
3. msanszrinyYsanasd (AACC, 2000)
A A 7
3.1 1n30dlpuazglnIal
3.1.1 1911 muffle furnace
3.1.2 ' Wi I anuSeunuusus

3.1.3 111 (crucible)

3.1.4 19FBAN05
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=~ a

0 = ' I A
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o 1 a Jd a < a o
3.2.4 uheeninldluegiames nel3ldbusndsgumrgiidesdnirlud
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WU

3.3 35MIAu

Usinandh (Gesazvestimiing = (W,-W,) x 100
(W,-W,)
iile W, 109 siminveath misefuniy
W, #ue0g siminveathuazdeereroun miudundy
W, Wuena hminveathuasdiegnamdamnenadinmina mise
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Force Force Force
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4 ' 1 { @ ] ] 1 [ @ ]
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7 30 60

iR 13.75+3.99 12.93+1.23" 12.0242.93™
1hunand 25.78+3.26™ 31.10+2.69** 23.08+2.64°
59 29.97+2.98" 31.50+1.97* 22.90+1.98°

%

v Y v
WIneeg a-c Aronysnuanaesnulunuias Amdsvesdoyalinnuuanaisiuediad
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d’ a dy a <3 Qs: ~ gl Y |a a
A1TNNUINT A3 UFuannuasu ‘]Jill”lﬂlsllﬂﬂllﬂlﬂﬂﬂﬂmﬂ%aga18u1l‘lﬂ Usuaveanain
Y
1% ' ] ' < v o
qqgﬁﬂﬁﬂﬂﬂ1ia$ﬂ18ua$ﬂ1ﬂjwuuuluﬁﬂmﬂﬂuﬂu@?glhmﬂﬁﬂﬂumﬂﬁﬂﬂﬂ?
{ [N ] a 1 { 3w
a$ﬂ18ﬁ1NNﬁJHﬂ%NTUﬂ1§ﬂﬂﬁTN%ﬁHUUQT$]ﬁ5383061ﬂ1ﬂﬂﬂﬁﬂy13,

30 g 60 U

mseod ludafianiny

3 ijﬂinm insina UTTONA qaymeil qayamAd
AHAnHRE mujﬂm (control) (OD) 100 Hadu1s 300 Haduns
R (PVOD-100)  (PVOD-300)
) p 3 93.2440.35 " 84.57+0.53""  83.86+030¢  85.14+0.60 ™
zﬁ?mw 30 93.47+034™  84.23+025" 84794035  83.35+137""
) 60  93.89+0.23 "  84.41+032"" 85.10+033 " 85.21+0.99 "
smaveumad 3 10.714037% 5614022 631005  6.3240.28 "

AT 30 11932116 7.23+0.13™ 7.1120.17"" 7.70+0.33 ™
azaeniwdia

) 60 9.25+0.68"  587+0.19b%  6.47+049 "  5.65+0.15°
(5@8@15)
IS naves 3 7834072 16.17#0.76 " 14.53+0.42 ™"  14.37+0.06 ™
fiaza1old 30 7534021 15274086 1543051  14.57+0.06 **
(CUIN%) 60 7374047 14.97+0.58 " 15304056 "  15.3320.15 "

3 21.00£1.24°  27.12+1.14™  25.03x2.74 % 25524241 ™

Ea
ANULL WD

A A

9 30 24544277 30.63+2.61 " 27.45+2.02"  25.85+1.43
(UI9U)

60 22.94+1.02 " 25.88+1.64"°  25.66£3.30%  23.5242.50 "

Wneme a-c MonyInuanaliulunuIveu Aundevesdoyalinnuuanaaiued el
Hod AN Nadd (p<0.05)

AB v o A 1 @ QsJ‘ 1 ~ 9y A 1 @ = v oA

aronyInuana 1N IuuuIAe Arnagvestoyanegluguanvaz@eIiul

o w

ANUUANANNUBI WU AYNNADA (p<0.05)
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a = 1A < v o A 1
MINNUINN A4 AT (L*a*h*) La AE*ab mamﬂumgﬂsmﬂﬂmmwammzmﬂm"hmm

' a 1 { 3 o Y
LlagW”IuﬂTi@ﬂﬁIll"ﬁﬁL!UUﬁ”Nc] ﬁi%ﬂ%ﬂaTﬂTilﬂUiﬂHT 3,30 tag 60 21U

m3eealuFaiianiiz

72921301 C a2 ” = =

3 .. lijusiaa ANUAY guYIMAN GRITRRRGH
ﬂmaﬂymz NUINH a A @ A a ¢
. (contro]) YITINA 100 ¥aaus 300 UaQaU9

()

(OD) (PVOD-100)  (PVOD-300)

3 4833+130™  52.72+1.13%  53.38+1.50*  51.49+1.12%
L* 30 4839+127%  53.50£0.98 "  52.97+044*  52.16+0.92 ™

60 47.41£1.05™  50.87+£0.75%  5027+0.82%°  49.88+1.34

3 17.6240.51 ™ 19.84+0.71 ™" 19.77+0.50 " 19.89+0.78 **
a* 30 17.7240.63 ™ 20424077 20.27+0.93 " 20.18+0.57
60 15.7840.51 "  15.85£0.66 "  17.63+0.45"  16.47+0.51 "
3 3526+1.19"  41.23+1.74"  39.00£1.60 "  40.19+1.35
b* 30 36.32£1.29™  42.71+1.69"  41.51£128"  41.82+1.54 ™
60 33.54+1.36F  36.20£0.57 "  37.71£1.19%  37.38+1.43
3 8.68+1.02 4584155  326+1.32° 5.13+1.21%
AE* 30 822+1.57"  527+145""  464+092"  547:0.85"
60 10.59+1.62 "  6.66+0.56 "  6.16£1.00""  5.89+0.72 ™

WInee a-c AenysnuanaesnulunuIveu Aundevesdeyalinnuuanaiaiuediad
Hod AN Nada (p<0.05)

AB v o A 1 @ qg/’ J A 9y ~ ' v = v A

arvnysnuanaenuluuudds Aundsvesdeyained luguanyuzReInuil

SIS v

ANUUANANNUBE NI NIE A YNINEDA (p<0.05)
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a a L a < o ~ Sy |a =
MIFIIINUINN AS ﬂill”lmﬂfﬂll"]fu ‘lJi:tJ1'1;115116&!&511&1/1&14111511/1613@18141'1@ ’]Jiil”lﬂlsllﬂ\uﬁa'ﬂﬂ

Y
o 1 ] ' I @ o
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AUSIE 3, 30, 60 LAZ 90 Ju

msead Iugaluaisazaie
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J

v

FTEzIM Yo Wi Wienanaw aanau
. 2 HULYUIATA 4 4
ﬂmaﬂymz YT ( 1) (OD) ALyl LAY IULLDS
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() (OD+Ca) rou ol
(OD+Ca+PME)
3 93.75+020 ™  84.59+0.35* 8536+0.36""  85.00+0.15"*
81 e v 30 92.86+0.49 "®  85.54+0.13™ 8551x022"  85.03x0.24 ™
Y al
(s0802) 60 93.18+0.18 "®  85.34+0.53"*  85.11+0.33"*  85.10+0.21 ™*
90 92.74+022 "  84.93+0.36"* 84.31+031"  85.14+0.24 ™"
U 3 8.63+045 ™" 5912025  588+0.16™ 538+0.11 *
voumaam 30 921+041™ 57120.17"™  5.140.16 " 5.03£0.20 <
qiylﬁﬂ?iﬁ\i aB bA cB cA
v 60 8.04+0.24 5.96+0.03 52140.16 5.35+0.14
ALANYULUY
90 8.66+0.59 ™%  4.91+0.19™  5.21+0.12"" 5.35+0.20 ™

($o8az)

a <
Sy
A v
Nazane'la

CU5N)

3 7.55+0.25 "
30 7.50+0.32 ™
60 7.18+0.05 ™

90 7.20+0.61 *

15.18+0.17 **
15.00+0.18 **
15.18+0.26 **

14.80+0.24 ™*

15.20+0.14 **
14.98+0.19 **
15.23+0.34 **

15.20+0.23 ™

15.23+0.47 **
14.95+0.68 **
15.43+0.38 **

15.63+0.32 ™

Y
ANVLUUILD

(HI9)

3 19.94+3.79 *®
30 24.67+3.54
60 17.53+2.54 %

90 21.09+3.89

253243.70 ®
26.56+1.83
22.84+4.25 €

29.82+2.76 "

34414277 ™
33.23+0.81 ™*
28.2743.56

32.62+1.76 ™

A

36.05+4.68 °
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2991+1.52"

D

24.85+3.00"

31.7842.33 ™
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HodAynNada (p<0.05)

AB v o A 1 @ QsJ‘ 1 ~ 9y A 1 @ = v A
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=
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a 1A 1A < v o Ay v
MINNUINN A6 AT (L*a*h*) La AE*ab "IJi’]QLLﬂH@]”IQ‘]JLL“MEJ’E]ﬂLL“]NWaQV]"Iﬁga”lﬂ‘ﬂ]lllﬂ"lu
] a 1 { 3 o
LLEWW”I‘Hﬂ”li@'f)ﬁhJ"ﬁﬁil!ﬁTiﬂ%ﬁTﬂ@”N“] ﬁ5$ﬂ$L3ﬂ1ﬂ1§LﬂﬂJiﬂH1 3, 30, 60

1ag 90 U

mseed IuFaluaisazaie

v v v

FTEzIM g ena enanaw aanau
3 L. lsingriana . .
ANy NUTAN (OD) UADLT Y UAQLTFYNLAY
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(u) (OD+Ca) to Tl
(OD+Ca+PME)

3 50.16£1.20 " 52.03+0.62°C  54.19+043 ™  54.98+1.00**

30 50.64+1.04 "  5341£132™  53.93+0.99 ™" 53.66+0.79 "

L*
60 51.89+0.47 "™  55.04+0.45™ 55304050  54.93+0.66 ™
90 50.24+0.84 " 54.28+0.66 ™"  53.83+0.48""  54.19+0.63 ™"
3 15722053 " 17.8120.78 "¢ 17.69+0.52 * 18.09+0.38 **
30 15.98+0.92"°  18.37+0.82 " 18.15+0.55 *C 17.97+0.51 "
a*
60 16.78+0.66 * 18712046 "  19.62+0.82 ** 18.20+0.37 "
90 14.5740.34 € 19.8440.29 ™  18.90+0.41 *° 18.84+0.25 ™
3 36.01+1.50 " 40.48+0.55"  42.09+1.24™"  41.61£0.90 "
30 36.46+1.55"  40.84+1.73 "  41.83+0.85" 41212069
b*
60 38.39+0.70 ™ 43.03+0.50 ™  43.78+1.11™  43.62+041 ™
90 35.99+0.66 "  38.82+0.39"C  41.01£0.92°°  41.32+0.41""
3 8.94+1.45™  6.98+0.58™  6.08+0.76 " 5.09+1.25 4
A 30 841£1.07™  6.21+041"" 6.09+0.58 " 5.88+0.60 ™
E*ab .
60™ 6.78+0.53 " 6.19+0.54 " 6.87+1.08 6.7240.53 "
90 9.1840.94 ™ 4.63+0.60 5.67+0.66 " 5.53+0.38 ™

Wnewme a-c MonyItuanaliulunuIteu Anndevesdoyalinnuuanaaiued el
Hod AN Nada (p<0.05)
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MINWUINN a7 mMANunIA-AvesdITazavood IuFaNA19HY 3 ¥UA

159z 10000 ludd NoULLY NaY
vhana (OD) 5.97 6.65
vhamanauunaiFon (OD+Ca) 5.32 5.84
vhamanauunaFouiaziow s 5.17 5.80

(OD+Ca+PME)
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