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Kannika Owcharoen 2012: Effect of Freezing Rates and Freeze-Thaw Cycles on Texture and Pectic
Substances of Mango (Mangifera indica L. cv. Nam Dok Mai Sri Thong). 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.

Ripe mangoes have a short shelf life. Because of their perishability, freezing is one of preservation
techniques that helps preserve their original attributes. However, freezing usually causes textural changes
leading to softening in fruit. The quality of frozen-thawed fruit depends on many factors such as optimal
freezing rate including proper transportation and distribution chain. These processes had an effect on quality of
products. Therefore, the objective of this research was to study the effect of freezing rates (fast freezing (FF),
medium freezing (MF) and slow freezing (SF)) and freeze-thaw cycles (1-3 cycles) on texture (instrumental
measurement and sensory evaluation), microstructure, drip loss and pectic substances of mango cv. ‘Nam Dok
Mai Sri Thong’ fruit were determined. The pectin contents, i.e. alcohol insoluble solids (AIS), total pectin (TP),
water soluble pectin (WSP) and ammonium oxalate soluble pectin (ASP). Fresh mango was use as a control.
The results showed that the AIS and TP contents of fresh and freeze-thawed sample with three freezing rates in
all freeze-thaw cycles were not significantly different (p > 0.05). However, the WSP, ASP and drip loss showed
an increase tendency with repeating freeze-thaw cycles. For the 1" cycle, SF sample had significantly higher
WSP, ASP and drip loss than those with other freezing rates (p <0.05). For the 3 cycles, the WSP and ASP of
three freezing rates were not significantly different (p > 0.05). Whereas a reduction in firmness values and
firmness scores were observed after FF, MF and SF as compared with fresh mango. The firmness values and
firmness scores were decreased with repeating freeze-thaw cycles. Although freezing reduced firmness values
and firmness scores, FF samples had the highest firmness. Furthermore, microstructure showed that the cell
wall of frozen samples were destroyed by ice crystal formation thus cell shrinkage and collapse were occurred.
The degradation of cell walls was more obvious for SF than for MF and FF of each cycle. This study confirms
that freezing rates and repeated freezing and thawing processes have an obvious impact on the quality of soft

fruit such as ripe mango.

Student’s signature Thesis Advisor’s signature



paanssudszmea

NDIVONTIVVOUNTZAM TOINTAATINGG AT. AIUAT 193 QY3 o7y 8191560

a a s o o ' A Yo o v ) < v 1 A
lﬁﬂH”I’JTIfJTHWH‘ﬁWaﬂ L‘LI‘L!E’)EJNQN Tlﬂi’)ﬁli‘l’iﬂ”lﬂ\‘l(li] Gl,‘Vif"I’J"IiJE DUTNAITDOU 1ﬁﬂ31%%38lﬁﬁﬂ
¥ Y o v Yy vy v o o aw
miumumﬁﬂm ATUNTIAUAIVDYA Wﬂ?Jﬂi]uﬂ313J§LﬂﬂﬁﬂﬂﬂTiVIT’Jﬂﬂ!La%@]iﬁﬂllmm
a a o 1 o 3 a v 4
’J‘V]EJ”IHWHT;Q‘U‘Uﬁi]uﬂig‘]/]\‘ll’ﬁﬁi]ﬁil‘]aljﬁiﬁL!ﬂg"'llﬂﬂﬁ"l‘]J"'IJE]UW§$ﬂiLl AT DUINT 'Nblu @1%155‘1?]

a a Al Y 4 A Aa 4 1
ﬂ‘%ﬂm’mmuwumm ZJj‘]f’JfJﬁWﬁG]i'liﬂﬁﬂ N3. 933U ININYNA ﬂi%ﬁ?ﬂiﬂﬂ?iﬁ’ﬂ‘ﬂﬂ?ﬂlﬂﬁ?
g 9 91 4 = = 9 a A Y
YUFANY Lm%@j‘]ﬂﬂﬁ1ﬁﬁﬁ'ﬁniﬂ A3, U AIIUANA ANIINUIANITUDN ‘V]ﬂ?ﬂﬂi‘ﬂ

o o a a 79 Y SA 49!
auuzailumsud lvanetnus Iauysoloadu

4 v oAn Y a a yq ¥ 1Y Y
YoNTIWVUNTEANINIINNIIUN IdlszanTlszamanui Idundmidinaca
A= a o s 1 A Yy YA a
FLELMNANY U UHINDGONATNAATUHIT 102V0UDUAANIINUINAIATN
a J ' { Y 1 Yo o 9
memaasuazima lulagmsensnnmui la ianusomaeuag Iduziihluns 14

A A A d
IATDIUBDAUATISUA NN

4 = 9 ) ' A Yo o ° 0 =

UBDUBDURAUINBUC) W) LASUHBIC] i 2412 NNl WﬂﬂﬂiﬂﬂWﬁ\‘iﬁlfﬂ muuzuﬂuamw
Y A A B} ' a ¥ 1 i Ailal Ty a A
‘Vl'é)’l"ii'ﬁ’)ll@lﬂﬁiiﬂ LlﬁgiﬂﬂUWN%ﬁﬂlﬂaﬂﬂ\‘lllﬁﬁfﬂﬂ LLi\‘iGlfl] DYNIAUN DNNIGIUDUUATNINNG

=

wihwimaslethuglassadieg sudiSegarsll1afed

Y S A d v A a a d dy 1 1 Ay Y
areanuansolse Temiou latiesninInentinusiauil vououua amwo aauw 114

dy Yo w o A A 9 ~ I ] Yo o @
pusuReg imasly uazflSnund Anazdesineailuiiwaz Idmaslenueaueon uay

AF0191TNNMIUYDININT

a 4 1 a
NITUNIT Tmmty

HUIAY 2555



asvsy

o

a1y

9

AERITENERE,

M3ATINBNAS
4 as
9Un3aluazIsms
4
ginsal
Aad
53
a 4
Hauaz Il
9
ajtuazvoraueuue
a1l
9
SRILTLINTE
1PNAILAZA019D4
MANUIN

ana 4 =
MARUIN N ITIAUATISUAUDTNNNIAY

a J v W
MARUIN Y ﬂTi']LﬂiW%‘Viﬂﬂlﬂ1W‘ﬂNﬂi$ﬁ1ﬂﬁNWﬁ

NARUIN A %@Qﬁﬂi%ﬂ@ﬂﬂﬁﬂﬁﬂﬂﬁ@ﬁ

1523amsAnY HaznN1INIY

(1)

(1)
2
3)

32
32
34
40
71
71
72
73
83
84
88
95
103



MIN

=h.

a3UYMNI

AUAIMI INFUINITVOINLUGN

2)

5

a A 1A < v < 1A 3 A [
UNHU nam”l%”lumm%maﬂmmazﬂmmwmmﬁgmaaﬂwuqmwmmm 41

2
-
ANININHINN
o " A < v A < ¥ 2 ¥ . o
fl NAUBDNIDAITTNITUBLYDNLLUNLAS DT UBLYDNLLUI- S AT UULUIHE TN DUDILLUN
d‘ ] 4
w"luazmﬂeluuaaﬂaa@a
o " A o " A o 3 & ¥
f2 Nﬁﬂlﬁ)\i’i)@]‘ﬂﬂTﬂﬁ)’!ﬂﬂﬂLlﬂJQLmzﬂﬁLWLEJE]ﬂLHN-EI%EﬂEJUHHJQ%W@ﬂﬂc‘i}uﬁu
Y
INDNUIINHUR
o " A o A < 3 & ¥
A3 Nﬁf’llﬁ)\i’i)@]‘ﬂﬂﬁ!lﬂ)’!ﬁl’ﬂﬂllﬂl\‘llmgﬂ1§'LL°]5LEJ€)ﬂLHJ\1-EI$EﬂEJu1LLEIJQ%W]ﬂiﬁ'uﬁu
A A = Y
LWﬂ‘ﬂu‘ﬂﬁZﬁWﬂqu‘lﬂ
o " A o " A o 5o SOSPN Sl 1
14 wammammmmaamwmazmiLmﬂamm-azmaummwmaﬂ‘%mm
a d' =
LWﬂ‘ﬂu‘ﬂﬁ%ﬁWﬂiuu@NINLu&liJ’E)@ﬂ“]ﬂLﬁ@l
o " A o " A o ¥ & ¥
f15 Wﬁ"ll’é)ﬁ'é)@]‘ﬂﬂﬁll‘lﬂﬂﬂﬂu"ll\‘1LwaﬂﬁLL“]ﬂEJE]ﬂLLSII\‘]-ﬁgﬁWEJUHL"UQ“IiW]fJTE'MWﬂ‘!
{ [ % <
ﬂl@ﬁlﬁﬁ’)ﬁﬁjﬂ]{)&%ﬂﬁﬁ\iﬂ13ﬁ$ﬁ18u1ll"ll\‘]
o 1A < 1A < T g ¥ a4
16 WNAUDIDATINITUBLYDNUUVILALNITUBLYDNUVI-ALATY ULV INOATAINY
] d’l A Y v 9 A [ dy [
Lluulu@ﬂhlﬂiﬂﬂﬂﬁ’)ﬂﬂ’)ﬂlﬂﬁ’f’)\‘i’)ﬂlﬂ@ﬁﬂﬂﬁ
o VA o " A o ¥ g ¥
17  WAVBDIDATINITUBLYDNUUILALNITUBLIDNUUI-ALATYUIUIFINOASLULUY

] t&l dl 9 a [ Y
ﬂ’JTJJLL’L!’L!L’L!f)‘ﬂhlﬂ%Tﬂﬂ1iﬂi$tﬂﬂﬂ1ﬁﬂi$ﬁ1ﬂﬁwﬂﬁ

96

97

98

99

100

101

102



3)

aFUYMN
4
M W
A a v 1A <
1 manfasun)asgungiivedn s userimsusoenud 7
a = % g A A ' A < )
2 madarantiude oo e nI1NIUFEE NUATLLIUF 9
a = 3 <3 dy A ' 1A < <3
3 mamnawaniudaluiiemes e IaMuBeNUTULUGFI 9
4 geslassadveusaglad 19
5 gaslassadwveueiwag Tad 19
6 Iasaadmamiveanniuyiinniee 21

Y = L A I
7 In39@3WIMAANYDY rhamnogalacturonan 1T 9% Ta Tunwdny Tsuuu

Sluunundn vagiiuvuandn 4 uvue Usznoudiohmanasyiia 22
§  maweudoveamniuLS Naiamaa e 23
9 meudsveusaddIsiamaa A 24
10 gaslnssasnvesnsamnin 24
11 geslassadnveunniu 25
12 gaslassadwveslus Tnmniu 25

o v v o < 9 @
13 suuteewaaImwmMsdusInuueslalunwany Isuuudeiuse looou
I % ~ 1 [P= [
TaeTiunadeuiluainars lugdupvimiouniala’ly Sondi ege-box 26
1A I [ 9 ] 1A < 9
14 URUAINAISUFEDNUUNNEUINAIEDATINT U NI (SF)
<
uuvilunand (MF) ttaguyuts (FF) 41
o A < 1A < ¥ I ¥ <
15 WAvYDI9AI NP NLYILALMITUFEDNUVI-aL U IUIFINDVD IV
d‘ ] 4
n'luazareluoanssea 43
o 1A < 1A < g ¥
16  WAYDIDATINTUSPONLYILALMITUFEDNUVI-az AoV WV IR0 U
Y
INANUNINUA 44
o 1A < 1A < g ¥
17 WavY9I9AIINTUSPONLYILAMTUFEDNUVI-az AoV WU IADS U
A A aol Y
mpnuNazaenla 47
o 1A < 1A < 2 g ¥
18 WAVYDIDATINTUSPOALYILALMTUFEDNUVI-az AoV WU IAD T U
o 4 -
mpnuNazate ey Tutlsyesnaian 49
o d y .
19 msanamniunazaieii ldanuziieae 51

20  msanamanunazanslutey Tullouoenwana1nNUEe 52



MVYNN (AD)

4
MNN
o a Y 9 =2 % < @
21 nalnmsmanemniuen 1nseas1e ege-box AenaniulaLaznsana
- y
NNUAN
o a 9 9 = %I < @
22 nalnmsmanemniuen 1nseas19 ege-box AenanilaLazIana
mnNuagETazateton Iuilouoonsan
1 Jd a J a ]
23 amnenndesganisaisiianou lnnoaames aunuilsvesngiieee
[ A (= <
HAZNZUINHIUMITUSIED AL
o A < = < ¥ 2 ¥
24 WAUBIOATINITUFPDALVILALNTUFEDNLYI-aZ AUV U
{ [ % I
VOURAINGYFIHAINIT AL YUY
S VA < = <2 A &9
25 WAUIOATINITUFITDALVILALNITUFEDNLYI-AZA1EUVIEIND
1 1 dy d‘ 9 v 9 dl (% dy [ LY
aanuudiien ldanmatadluniseiailodusia
@ v 7 1 1 ] dy A A % Y
26 ANNANHUTIZHINMANULEstazlSauwanunazaei 1d
@ 9 4 1 1 ] dy A A
27 ANNFUWUTIEHINAMANNLU U BLaz S vauwnNunazae 1y
=
wou Tyileyesnyan
@ A < = <2 ¥ I ¥
28 WAUBIDATINITUFTONUVILALNITUFPDNLVI-AZA1EUVIEIND
] dy A Y a v W
azuuuaNuuiwdion ldanmsdsziumalseanduia
[ v 7 1 1 ] dy d' 9 v 9 d‘ 1Y dy Y Y
29 anuduRuTIEnIamaNuiiion 1dnmIdadlens o iailoduie
Y
HATAZUUUANUMUWHDINNTUs 2 U sy anndueia
@ Qy ] [l A ] <
30 anyuzlaInguesTFuNzNNEAIaZ U NNAIUNTIEONLA
4
MNHUINT
=S dsl 1 1 d‘ 1
Nl AUeuleNzlI I UIEHINMITNNIT LAY
12 A1eUNSENAaIsUILNEUINANUIINYEHI
1% v J 1 1 ] z&l ~ 9 ) A (% zil v W
vl anuduiussziIaanuuiuiion 1danmItaalensoaiailodue

Y v
sazAzuuuANULUoNf MUY

(4)

53

54

57

59

62
64

64

66

68
70

85
87

94



Nammé’)’m1m‘5mh%nwﬁeuazmiwﬁ!ﬁamﬁh-azmﬂﬁmﬂadﬁwimﬁaffuﬁa

uazm‘s1J‘sznamwnﬁummmﬁaaﬁman‘lﬁﬁma

Effect of Freezing Rates and Freeze-Thaw Cycles on Texture and Pectic

Substances of Mango (Mangifera indica L. cv. Nam Dok Mai Sri Thong)
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nn: aautlagan Carpita and McCann (2000)
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octolosonic acid, Dha = 3-deoxy-D-lyxo-2-heptulosaric acid, Ace = Aceric acid (3-C’-

carboxy-5-deoxy-L-xylose), Ome = O-methyl, OAc = O-acetyl

nn: aautlagan Carpita and McCann (2000)
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