STUDY ON EXTRACTION PROCESS OF PECTIN FROM
LEAVES OF KHRUEA-MA-NOI (Cyclea barbata Miers) AND ITS
POTENTIAL USE IN FOOD INDUSTRY

TANISARA YOSWIT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(FOOD AND NUTRITION FOR DEVELOPMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis /v

= y A A ¥ ° ¥ 7
ﬂ1§ﬁﬂE1ﬂi$ﬂﬁuﬂ1§ﬁﬂﬂUWﬂﬂu%Wﬂilnﬂi@ﬂNWHGﬂuazﬂ1§u?qﬂi%ﬂizIﬂ%uiuq%ﬁWﬂﬂiiN@?ﬂ?i

(STUDY ON EXTRACTION PROCESS OF PECTIN FROM LEAVES OF
KHRUEA-MA-NOI (Cyclea Barbata Miers) AND ITS POTENTIAL USE IN FOOD
INDUSTRY)

a a -4
siuas1 eang 4637545 NUFN/M
4 o
MN.A(011115082 TATUIMSINEM T WAIUT)
a a Jd aa a
AULAITUMIAIUANINGIUNUT: 287 92zdn, Ph.D. (FOOD SCIENCE),
o o 4
010a31 oasWug , Ph.D. (NUTRITION)
U \
UNAEe
A 9 Y A Aa a o o a - A v
wIevutes uiishidensIaanaldlunnazfusendeuniiovestszmalneg  lunenudesaunsa
o v 2 o wa o &0 79 v o % = g4 A o
nananaddiguauiammzdaith hhlszgndldlugaamnssuld  TaedagiszasalumsAnpindad e
o a A 9 a o 9 A E
nszvaumsanamaaunnlumienudesuazilsamivanummzanlumsih s luvesioquam  lumienin
Y Aq o = < A . Yy ¥ d 9 o g a1y a 3 s Y
oo ldlumsAnpudumn vguasnwsil  dundedrehoddnudusdieTadouwa lugaldd Wudu 100
1 e o § 1 e o L= § a
ppm lunSenudosdrundarilileuuden 60°% 8 wu. dndauniarhhlusudsiguygi  -10% Tasan1izly
' v
msanalumsenindes s (n) arsazaeinldada 1dun i asalalasaassn anududu 0.01 0.03 naz 0.05M
wala@ey lsasen ladanudus 0.0024 0.0073 0.0122 0.0171 M @) 1/5maveslumnieonindeanie 1
3 a J a
2 10z3% wazlumionudeousuds 0.25 0.5 0.75 uaz 1% wiv (a) gamgil 1dun gangivies 50 60 70
0 H A Y o <q o - Ao o
waz 80%  nimiunulumienindesivmsazaisildlumsananugungiinazaniziimua  1INiuNIeIas
nauiunszaBnsoune; 1 meldaanzgyaima udanasazaeiingesldaslueniuea 95% ludasidm 1:2
A v . A s 2wy a & y v Avyy
(Msaza1eiinged]d : emuea) opnazaouna AN idean snfunsesna uddranan lddrsemuea 95%
Y 9 A a ° v A v A o oo 3 ' = % Y =
auliudangavgil 60° Jadvouemusadimniosiad Jannuilunsaanveusan niedldlasniesiannuiu
' o a 4 . . ® A o a A
n3Aae Az anunmveumAAuwanlenseaRapid Viscoanalyzer (RVA®) Tagiinisananizmsanamaaui
a - o a a 1
mzavnnanuansalumsnses, mamawa, gumwvewvarazlesdudvelsmamaan  MnmsENEIMUN
] v
anmziminzaulumsadamadu fe adadleh qungll 50% TasldSnalumtesia 1%  uazlunundos
g a a S o L&
wpndis 0.25% w/iv TasdSuaumeauiada ldlumsanmaseiilulunsudald 5.54% uvazlunield 3.34%
' . . a L= a g a
Tasuw.luan a1 break viscosities veumadululunsudal2,190 wudnesduazlulumia 6,664.78 mud
7 o o a Ayy A 9 & o = a ' A ag '
wood  disumaaui Idninlumienudeensudari ldnmgunmveunadunadensadunid 1% Taouu.ae
a ° % s § Y 4 ° o
Ysnas sazihlduszgndldlunsuuas wadsaduazuuSomdovansady  udnhlnageumssensums
Y
v W . o v w a 1% I
szamduiiadas hedonic scale uuy 9 yauaziadloduiavesnanduai (Texture analyzer, TA.XT plus®)
i1 break viscosities vesmsazaamaaulunsadain, nsauanan, nsauanuaznsamsmsn laun 4,081.89
a 7 o w 4 ' § { a IS
3,269 3,842.22 uaz 2,310.89 wuanesd awdiau welianwieunnwadsadui gungl 80y pH 3.4 1ilu
' < I @ ) o o
a1 2 su. WUMANULANNTIvesaanasain 22.17 v 14.7 afu dwmifuwamsnadoumsgensunelseain

v @ a

duiaveanrdaaduainuiininahedonic scale nuu 9 g Tamluszauninndn 6 (Swandnaden 50 au) edls

a

o & o 9o ¢ 4 A Aaw e w and Ao ¢
nawmmsdaeduiavesnsuiana (16.6 g) wazwaa (8.56 g) imdniedltisdingynisadalemeunuing
aan1emsm (48.48 - 64.08 g) uazaanimsm (63.93 — 215.94 g) uazwui maduiianald lianunso

o S Aa & ad oy A = & Ay
Hosdumsuensuinaiululonsandouaulumsanmiasaila
86 viih




Fac. of Grad. Studies, Mahidol Univ. Thesis / 1V

STUDY ON EXTRACTION PROCESS OF PECTIN FROM LEAVES OF KHRUEA-MA-
NOI (Cyclea barbata Miers) AND ITS POTENTIAL USE IN FOOD INDUSTRY

TANISARA YOSWIT 4637545 NUFN/M
M.Sc. (FOOD AND NUTRITION FOR DEVELOPMENT)

THESIS ADVISORS: VISITH CHAVASIT, Ph.D. (FOOD SCIENCE),
APASARA ARKARAPANTHU, Ph.D. (NUTRITION)

ABSTRACT

Cyclea barbata Miers or Khruea-Ma-Noi (KMN) has been consumed by local people in
the northeast of Thailand for centuries. The gel, consisting of pectin that is simply extracted from
the plant leaves, has unique characteristics which could have industrial applications. The objective
of this study was to develop the extraction process of pectin from KMN leaves and evaluate it for
potential use in health foods. KMN leaves were obtained from Ubonratchatani province. The
leaves were cleaned with detergent and soaked in 100 ppm sodium metabisulfite solution and
stored in dried (60°C, 8 h) and frozen (-10 °C) forms. The stored leaves were extracted under
combinations of different conditions i.e. (i) extracting solutions: deionized water, acid (0.01, 0.03,
0.05 M HCI) and base (0.0024, 0.0073, 0.0122, 0.0171 M NaOH) solutions, (ii) percentage of
leaves: 1, 2, 3% for dried leaves and 0.25, 0.5,0.75,1% for frozen leaves, and (iii) temperature:
room temperature, 50, 60, 70, 80°C. The stored leaves were disintegrated by blending them in an
extracting solution that had been heated to a designated temperature in an electric blender. The
mixture was then vacuum-filtered through Whatman no. 1 filter paper (40 cm Hg). The filtrate
was added with 95% ethanol at ratio 1:2 (filtrate : ethanol), left overnight to precipitate KMN gel,
then the precipitate was harvested, cleaned with 95% ethanol, and dried in a hot air oven at 60°C
until dry. Color of the eluted ethanol and pH of the filtrate were determined by using Colorimeter
and pH meter, respectively. Gel quality of KMN dried extracted pectin was evaluated as break
viscosity by using Rapid Viscoanalyser (RVA®). Filterability, gel forming ability, gel quality and
yield were used as the criteria for selecting the extraction condition. Under most studied
conditions, problems of filterability and gel forming ability were found. The extracting condition
that was practical and efficient for leaves of both storage conditions was at 50°C with deionized
water with the leaf percentages of 1% for dried and 0.25% for frozen. Compared to fresh leaves,
frozen and dried leaves provided 5.54 and 3.34% yields, and break viscosities 12,190 and 6,664.78
cp, respectively. The KMN pectin obtained from KMN frozen leaves was tested for the gel
qualities in different organic acids (1% w/v conc) and was applied as gelling agent and stabilizer in
low sugar marmalade, orange flavored jelly and orange flavored drinking yogurt, which were
tested for sensory acceptability and texture (Texture analyzer, TA.XT plus®). Break viscosities of
KMN gels of lactic, citric, malic and tartaric acids were 4,081.89, 3,269.00, 3,842.22, 2,310.89
centripoise (cP), respectively. After the KMN gel was heated under pH 3.4 at 80°C for 2 h, the gel
strength was reduced from 22.17 g to 14.7 g. Sensory overall acceptability of the products was
above 6 on 9-point hedonic-scale test (n=50). However, values from texture measurement of low
sugar marmalade (16.6 g) and orange flavored jelly (8.56 g) were significantly lower than the ones
of commercial products (48.48 - 64.08 g for orange marmalades and 63.93 - 215.94 ¢ for jellies).
KMN pectin could not prevent separation of drinking yogurt.
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