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Abstract

The objective of this research is to extract pectin from mango peel and passion fruit peel
and utilize pectin from mango peel and passion fruit peel as fat replacer in food. It was performed
at Postharvest and processing research and development division during 2561-2562. It was shown
that the production yields of pectin from mango peel and passion fruit peel obtained from
extraction condition using 3 % citric acid at temperature 80 °C were 14.35 and 17.62 % respectively.
The degree of esterification (DE) of pectin from mango peel and passion fruit peel were 57.88 and
63.47 % respectively. The result indicated that pectin from mango peel and passion fruit peel were
high methoxyl type. After that, utilization of pectin from mango peel and passion fruit peel as fat
replacer to reduce fat in ice cream and Mayonnaise was studied. The results showed that, pectin
from mango peel and passion fruit peel could be used as fat replacer 2.0 % of pectin in ice cream
and 4.5 % of pectin in mayonnaise. The total energy of the fat-reduced ice creams by pectin from
mango peel and passion fruit peel was 149.41 and 151.15 Kcal/100 g respectively and the total
energy of the fat-reduced mayonnaises by pectin from mango peel and passion fruit peel were

466.82 and 469.54 Kcal/100 g respectively.

Keyword: Reduced fat food, Pectin, Fat replacer
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Wodwud, thenaindlaa 1.0 wWeslwusd, uealmfindnIu 4.0 wWesiwus, sifadlneesuavaisliniiun
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3.2 qmmsmémmaaama

3.2.1 NWS@QLU&QM?I%ﬁUL&N é’mwaammqmmm Ghoush et al. (2008) Usgnaunie

1% v v
6

dudszneundn Ae Usunanisiudundes 60 Wesdud liuns 12 1Wesidud Unduaney 5 wWesidud WUl
6 Wosidusd 1nde 1 Wosdud

3.2.2 wgasuagasanludu Usenoumediulsznaundan Ae USunauinsfudamde 30
Wesldud wasifummaiuaniudenuzahaidelaoniansalutSunm 1.5, 3.0 uay 4.5 1Wesidus diunauiy

I v Y I3 a - V1 I W < 3
LV]']ﬂUJJ’]EJ@QLUﬂQGIﬂ‘U@JULG]@J wagliutngzem iladIuNaENSINYINAY 100 v UasLsUs



3.3 nsfnwAuaNURvesgasuaanludy
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nsanamaRuIINURsnuzLazLUADNIEITEMEENIUDARINUITNTY 95 Waslius azlaraauds
liazargluneanased (alcohol insoluble solid (AIS) TnanisanamaRuaNUdenuzLsT USunuNala
(Wasifudyield) 289 AIS windu 17.5 Wesidud vesuwdanuenlaliduiniaeundes (Figure 1A) uagnsana
wARuINWaeNEE AUSnamala (% yield) ves AIS Wiy 18.5 Wesidud vesdsiuenldidinasy
YU (Figure 1B) Yunousioluvinisainmafuain alcohol insoluble solid (AIS) lngainmeansazaiense
FosnAnuduty 3 Wesiuafioamall 80 esmwaldva ntuihansaialunyuieuiiousnaisaindiu
Taananvewwds wazirdnlanlaluannznoumadulueniueaninududu 95 Wesidud aglaansannd
) I3 o i Y] a N | PN aNa =
anwaziludienagluleniues arsadameiuvainuisnuzinnanagnouluteniueaidvilasumaes
(Figure 2A) wazansadamaiuandenadsananaznouluenueaiidunilasusuy (Figure 28) 3nuu
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3A) wagidlanvesarsimaiudniUdeniansaiduilasuvuy (Figure 3B) sisluiiilenansadanaiuluyi
wislngeulugeuanouiigamnd 60 esrmiwalea ieuudniluunaziBoaseiniosuauisaslfinafiu
TugUnsua (Figure 44, 48) InefluSunamaldvonnafiuainiudonuzaing 14.35 Weosidud Tasdminuss
voaAenuzaing uarUiinanaldvaunaiuainiudoniansa 17.62 Wesidud lnstdwdnuisouuden
GReYs

nsnmadeuRuanTAveunaRudiadinld (Table 1) nuinwaRuaniudenugsieduuumiudu
7.54 Wesidud Usunansaniuanylsia 66.25 Wesidud Usunauuvenda 10.75 wWesidud wazaumile
Wiy 38.65 cp daumeduanniUdeniansafiadaldiusinmautu 7.85 Wesidus Viinunsnniuanyls
fin 70.65 Wesdud Usunanunenda 11.36 wWaesidud uazannumilawiiu 58.46 cp lnswmafudiaialdain
WaenurdlsuaziUdoniandsa da1 degree of esterification (DE) winfiu 57.88 1Wasifus way 63.47

f < s

Woesidud mudau FeiiAn Degree of esterification 11nn31 50 Wasidud iwaiuseansrindedaiduin
ARUYIANIUTINLMENTags (High methoxyl pectin)
2. MsvwaRuanUAenuzivsadsnannsaun i duansnaunulusulunansualoansuan vy
= a a o & a o Ay v a = | a
nsfnwgnsnisanleanidluiuauuazleansuanluiunldmafiuainiuionuzainuazimaiugin
Wasnansaduarsvawnulutiu dvuslilernsulusududusunaluiu 10 Wesidus wazlernsuanluiiy
TUsunalasiu 5 Wasidud TnuRumaiuaindanuzaiswazinafuainiuasniansaluloansuanlusiu
USunad 1.0, 1.5 waz 2.0 Wesidus (Table 2) wanisanwinuInleansulusiufuazlornsuanlusiufifuimn
ARuNERNUEILasiUenansalanvauzuInglndifiaiu (Fisure 5) WetnlernIusalignmail 25
p= I P a o & PR ' = U A a a
asAaLea LWuszazigl 0-35 wil leansuluiiuduiinisazateisininleansuanlusuifunefu was
loAnSuanlvduiiuweaiuluuiinagendaeiinsazaentinileanivanluduniumnaiuluuTunnien
A7
nsfnwauautivedlernsuanluduiidinwafiuainudenuziiuazildenansa (Table 3) 10y
ansnawnuludiu wuidlsiumeaiuanndsnusinakazidsnaisatulednsuanlududsuna 1.0, 1.5,
s & & |a < a v a1 A X = o <
wag 2.0 Weiud Usunawewdsluleaniuanluiuiidiiiadu n159uy §ns1nsavany wazauwlewes
laanFuanlasiulnadesduloansulasiudnuiniu laslaansuanlusiunifunafuainidonuzaiaaz in
a = a & @ & wa = Y % = L% [~
ARuAINERNIEITAUTIIM 2.0 Wesidud Tauaudimuniivaznieninlndifesivleaniuansloduiy
WNAgn aenndesiuaziuuNIIegeunIsUsEamdulanui loanIuanluduidumefuainudenussing
warnARUAINIUADNE15d (Table 4) USunad 2.0 Wesidud dazuuumiuvaulaesiu Inalfssiulernsy

Y < =
gnsludufuunniian



NsANEIRMAINATLDIENISIAUSNYITeanduelarnsuanluduiliumafuainidanuziiuas
= Ql' I3 v d‘ a a I~ 1y 4 1 a a a a1 I I3
Wasnansamiusnufgaumall -30 ssrgadea 1wnan 4 dani nudnusunaugdunidiiaieglunae
WINTFIUAMUAN LU TENIAVDINTENTNAITITUEY
nsAnwauAmalaguInvemdndudileansuanludu (Table 5) wuinlernsuanluduniium
a a 1 &S [~ £} v v} g.’/ <‘> 1 a LY =3
ARuaNUABNUrdwazdanasa duasnawnulviulindsaunanuaninitteansuluduiy tae
ladn3uan lvduMAumaRuanaonura gl AnasunIrus 149.41 AlakAass/100 N5y larnsuantasiun
WLARUAINADNLENTALANAIUITILA 151.15 AlakAass/100 n3u wWisuduleansulusudulindssnu
avum 185.24 AlakAasns/100 N5y
a Y o v a =l 1 a = I~ Y
3. MsHARUNgaLUEan U kT WARUINWUADNULIkazARUINWasNE A uaNs e Ul
MsfnwIgnsNIsHanLEaLUagasInsgIunTTlaiy 75 Wesiwud wazuneesuagasanluiunldmn
a & [l a & [~ o o ¥ v a a
ARUANNUARNUELIazARUINNUAB @ NSaL T uas AUl Avuald uesauaanlasuiusuna
losfu 40 Wosidus Inuduiwafuandanuzaamazimaduainldsnansaluuiessuaan lusiuusuu
1.5, 3.0 wag 4.5 Wasibus (Table 6) Nan1sAnwINUILITaLalvTuALLazINgaduaan lTuARLmARY
ndenuziasiUdenansalidnuazusinglndifesiu (Figure 6)
= wa Y Y] @ PR Y] ¢ @ S
nsAnwauaudiuazaumvesngauaanluiuangasluduauniludy 75 Wesigud 1w
gosudanludundludu 40 Wesidus lnansinaranundanaznidasidudnisuentulaenisiilunyu
m%mé’mm‘%m{]um%mmmL%aqq nuInsan bsulunngeauainliauniinueaugaiudanaILas
¢ & & ) 1 A o a a & ' a &
Waslgudn1suentuadu uillevihnsidunaiuainiudenuidiuazimaiuainidieniannsa (Table 7) lu
IngadudantuiuUsI 1.5, 3.0 way 4.5 Wasidus nuInAauniinvesunsuaan luulAL LTy was
¢ & & & v a a a & ' a
WS EUANISLENTUYBINNEDIUAANAY tnsungadudan T uRAumARuINUaenUEL9USUIM 4.5
& @ 3 a = a ¢ @@ € a =1 & @ 6 5 Y a
Wasium kagmaRuannUdand@nnsadsunm 4.5 Wasiwus Jananuniawazilasigunniswentulnalfes
fusneeaudludufuunnian doaadasiuaziuunsnageunslszavduiainuitunessudanluduiniy
wARUANNUAoNUzIkazINARYINNUABNLE135d (Table 8) USunl 4.5 1Wasidus JAzukuuAIUYaU
Tnesulndfesivineesuagnslufufuuindian
nsAnwAUNINAILEIYNISNUSNYITRINaAnd s Ige L udanluduTALA AU N Aenuzing
= d' [ U d' a a I (Y] & 1 a a a a0 I3
wazlUdeniansaniiuinyieamgll 4 ssrwaea [Wuan 4 §Uai wuhusinagduniddeneglunn
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Table 1 Properties of pectin from mango peel and passion fruit peel

Properties

Pectin from mango peel

pectin from passion fruit peel

Moisture contents (%)
Galacturonic acid (%)

Methoxyl contents (%)

Degree of esterification (%)

Viscosity (cP)

7.54
65.43
10.75
57.88
38.65

7.85
70.65
11.36
63.47
58.46

Table 2 Ingredients of full fat ice cream and reduced fat ice cream with pectin from mango peel

and passion fruit peel

Ingredients Full fat Reduced fat + Reduced fat + Reduced fat +
Pectin 1.0 % Pectin 1.5 % Pectin 2.0 %
sugar 10.5 10.5 10.5 10.5
stabiliszer 0.5 0.5 0.5 0.5
Milk powder 6.5 6.5 6.5 6.5
Skim milk powder 1.0 1.0 1.0 1.0
dextrose 1.0 1.0 1.0 1.0
maltodextrin 4.0 4.0 4.0 4.0
milk 47.5 47.5 ar.5 ar.5
cream 20.0 5.7 57 5.7
water 9.0 22.3 21.8 21.3
pectin 0.0 1.0 1.5 2.0




Table 3 Properties of full fat ice cream and reduced fat ice cream with mango peel pectin and

passion fruit peel Pectin

Treatment of ice cream Fat (%) Total Solid ~ Overrun (%) Melting rate Hardness
(°Brix) (% min™) (Kg Force)
Full fat 10.38a 23.40a 29.50a 2.18b 1.38c
Reduced fat 5.47b 20.20b 19.20b 3.93a 2.35a

Reduced fat + mango peel

Pectin 1.0 % 5.44b 21.40b 24.23a 1.97b 1.68b
Reduced fat + mango peel

Pectin 1.5 % 5.40b 22.40a 25.81a 1.82b 1.54b
Reduced fat + mango peel

Pectin 2.0 % 5.42b 23.20a 27.37a 1.61c 1.43c
Reduced fat + passion fruit

peel Pectin 1.0 % 5.41b 21.60b 25.95a 1.72c 1.59b
Reduced fat + passion fruit

peel Pectin 1.5 % 5.42b 22.60a 27.32a 1.53d 1.46c

Reduced fat + passion fruit
peel Pectin 2.0 % 5.39b 23.40a 28.76a 1.38d 1.35¢

Values with the same letter in column are not significantly different (p<0.05)
Table 4 Mean values of sensory acceptability of ice cream and reduced fat ice cream with mango

peel pectin and passion fruit peel pectin

Sensory acceptability

Treatment of icecream

Colour Taste/flavor Texture Mouth feel Over all acceptability
Full fat 6.85a 7.11a 7.36a 6.68a 6.84a
Reduced fat 5.64c 5.17c 3.12d 3.29d 3.46e
Reduced fat + mango peel 6.43b 5.41c 3.95d 4.14c 4.36d
pectin 1.0 %
Reduced fat + mango peel 6.52b 6.24b 5.47c 5.28b 5.28¢c

pectin 1.5 %
Reduced fat + mango peel 6.58b 6.89%a 6.79b 6.45a 6.59%



pectin 2.0 %
Reduced fat + passion fruit

pectin 1.0 %
Reduced fat + passion fruit

pectin 1.5 %
Reduced fat + passion fruit

pectin 2.0 %

6.49b

6.44b

6.35b

5.85¢c 5.89¢c
6.40b 6.74b
7.01a 7.25a

4.81c 4.82d
5.42b 6.07b
6.58a 6.77a

Values with the same letter in column are not significantly different (p<0.05)

Table 5 Nutritional value of reduced fat ice cream with pectin from mango peel and passion fruit

peel

Nutrition Fact*

(100 g of product)

Commercial | Reduced fat ice cream Reduced fat ice cream with
ice cream with pectin from mango pectin from passion fruit
peel peel

Total Energy (Kcal) 215.45 149.41 151.15

Calories from Fat

(Kcal) 760 28.44 28.71

Total fat (g) 10.48 3.16 3.19

Saturated fat (g) 2.29 2.31




Cholesterol (mg) 13.42 13.47
Protein (¢) 4.25 4.28
Carbohydrate (g) 26.28 26.33
Fiber (g) 0.57 0.54
Sugar (g) 18.79 18.84
Sodium (mg) 55.14 55.02
Vitamin A (ug) 45.06 45.35
Vitamin B1 (mg) < 0.030 < 0.030
Vitamin B2 (mg) 0.302 0.310
Calcium (mg) 152.35 155.82
Iron (mg) 1.40 1.40

Table 6 Ingredients of mayonnaise and reduced fat mayonnaise with pectin from mango peel and

passion fruit peel

Ingredients Full fat Reduced fat + Reduced fat + Reduced fat +
Pectin 1.5 % Pectin 3.0 % Pectin 4.5 %

Oil 70 35 35 35

Ege yolk 12 12 12 12

Vinegar 6.0 6.0 6.0 6.0

Salt 2.0 2.0 2.0 2.0


https://en.wikipedia.org/wiki/Egg_yolk
https://en.wikipedia.org/wiki/Vinegar

Ingredients Full fat Reduced fat + Reduced fat + Reduced fat +
Pectin 1.5 % Pectin 3.0 % Pectin 4.5 %
Sugar 6.0 6.0 6.0 6.0
Water 4.0 37.5 36.0 34.5
Pectin 0.0 1.5 3.0 4.5

Table 7 Properties of full fat mayonnaise and reduced fat mayonnaise with pectin from mango

peel and passion fruit peel.

Treatment of mayonnaise Fat contents viscosity Phase
(%) (cP) separation (%)
Full fat mayonnaise 76.42a 5130.45a 8.76e
Reduced fat mayonnaise 41.67b 2301.40e 44.58a
Reduced fat mayonnaise + mango peel pectin
41.74b 3527.59d 19.86b

1.5 %
Reduced fat mayonnaise + mango peel pectin 41.81b 4152.45¢ 14.81c
3.0 %
Reduced fat mayonnaise + mango peel pectin 41.93b 4714.83b 10.75d
4.5 %
Reduced fat mayonnaise + passion fruit peel 41.74b 3858.54d 13.85¢
pectin 1.5 %
Reduced fat mayonnaise + passion fruit peel 41.81b 4458.37c 11.02d
pectin 3.0 %
Reduced fat mayonnaise + passion fruit peel 41.93b 4896.49b 9.1de

pectin 4.5 %

Values with the same letter in column are not significantly different (p<0.05)

Table 8 Mean values of sensory acceptability of mayonnaise and reduced fat mayonnaise with

pectin from mango peel and passion fruit peel.

Sensory acceptability

Treatment
Colour

Taste/flavor

Texture

Mouth feel

Over all acceptability




Full fat 6.25a 7.56a 7.38a 7.05a 6.84a

Reduced fat 5.34c 4.42e 3.26e 3.43e 3.48e

Reduced fat + mango peel 5.7% 5.27d 4.43d 4.75d 4.95d
pectin 1.5 %

Reduced fat + mango peel 5.82b 6.49¢ 5.92c 5.82c 5.42c
pectin 3.0 %
Reduced fat + mango peel 5.90b 7.24b 7.05a 6.87a 6.69b
pectin 4.5 %
Reduced fat + passion fruit 6.09b 5.68d 5.84c 5.75¢ 5.81c
peel pectin 1.5 %
Reduced fat + passion fruit 6.14a 6.95¢c 6.46b 6.15b 6.52b
peel pectin 3.0 %

Reduced fat + passion fruit 6.18a 7.41a 7.43a 7.26a 7.23a
peel pectin 4.5 %

Values with the same letter in column are not significantly different (p<0.05)

Table 9 Nutritional value of reduced fat mayonnaise with pectin from mango peel and passion fruit

peel

Nutrition Fact* (100 g of product)




Commercial

Reduced fat

Reduced fat mayonnaise

mayonnaise mayonnaise with with pectin from passion
pectin from mango fruit peel
peel

Total Energy (Kcal) 680.36 466.82 469.54
Calories from Fat (Kcal) 675.21 413.55 419.22
Total fat (g) 76.32 45.95 46.58
Saturated fat (g) 10.85 10.90
Cholesterol (mg) 152.21 154.03
Protein (g) 2.81 2.87
Carbohydrate (g) 9.69 9.71

Fiber (g) 0.51 0.43

Sugar (g) 7.46 7.55
Sodium (mg) 702.32 700.75
Vitamin A (ug) 29.73 29.01
Vitamin B1 (mg) 0.039 0.036
Vitamin B2 (mg) 0.084 0.088
Calcium (mg) 88.08 88.16
Iron (mg) 4.00 4.00




Figure 1 Alcohol-insoluble solid of pectin extracts obtained from mango peel (A) passion fruit peel

(B)

Figure 4 The pectin obtained from extraction mango peel (A) passion fruit peel (B)
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Figure 5 (a) Full fat ice cream and reduced fat ice cream with pectin from mango peel
(b) Full fat ice cream and reduced fat ice cream with pectin from passion fruit peel
(A) Full fat ice cream (B) Reduced fat ice cream + Pectin 1.0 % (C) Reduced fat ice cream +
Pectin 1.5 % and (D) Reduced fat ice cream + Pectin 2.0 % at temperature 25 °C for 35

minute

Full fat Reduce fat + Reduce fat + Reduce fat + Reduce fat + Reduce fat + Reduce fat +

Full fat

pectin 1.5 % pectin 3.0 % pectin 4.5 % pectin1.5% pectin 3.0 % pectin 4.5 %

Figure 6 (A) Full fat mayonnaise and reduced fat mayonnaise with pectin from mango peel



1.5, 3.0 and 4.5 % at temperature 4°C for 7 day (B) Full fat mayonnaise and reduced fat
mayonnaise with pectin from passion fruit peel 1.5, 3.0 and 4.5 % at temperature 4°C for 7

day



