S1891UN15IY

nsaaudaslgamsanninduduznaaineannisaadulaenin
Tngn1sUsziianisdugsianinniaulduaznisaadulanevinluanld
#2875 In vitro Digestion/Caco-2 Model

Modification of Dietary Fiber from Cassava pulp for Reduction of Heavy Metal
by Assessment of Their Heavy Metal Bioaccessibility Inhibition

and Intestinal Uptake Using An in vitro Digestion/Caco-2 cell

=

g1 AWUNIANA  Natta Kachenpukdee

AMZINYIAIENTLaZINA L Ulagn15UTEUS

%4

UNIINY1FNA LU AT VNIRRT IV

%4

InfunuativayunuIdeanumIngnaemalulag s vuenani ity

JUUSSUIURUBHUAY US2aU N.A. 2561



S1897UN15IY

msé’fﬂLLﬂaﬂﬂmmimﬂmﬂﬁuﬁ'\Uwé’aLﬁaaﬂmsgﬂ%ﬂamwﬂ'ﬂ
Tnen1sussdinstudsdanmniaulduaznisaadulaneudinlugnld
#2875 In vitro Digestion/Caco-2 Model

Modification of Dietary Fiber from Cassava pulp for Reduction of Heavy Metal
by Assessment of Their Heavy Metal Bioaccessibility Inhibition

and Intestinal Uptake Using An in vitro Digestion/Caco-2 cell

ﬁggﬂ ALYUNIANA  Natta Kachenpukdee

a -4 = |
ANz INgIAanskazinalulagni1suszag

4

UINYIaENAIUlaES1TUIAAATITE

aa o

Tasunuatduayunuiteanumingrdewmalulagsvuinaniade

JUUSTUIURULHUAY U521 W.A. 2561



nsaauUadlearmsannindudrusndanaannisgadalangvin
Tnen1suszdiunstiudsdanmniaulduaznisaadulavevdinlugld
#2875 In vitro Digestion/Caco-2 Model

103" AUNSAnG’
UNAnga

= o s A ax Y o o o i
nsAnwlilinguszasiionIsnmunzaulunsanuUatleomsannindudivevaauas nase
n1sfugeinmnseulelulanenidn nsiwsen MOF (leormsaauuas) nnindud e naasuanns
wenulanaglusiumeteuludiiewseuloomsveny (COF) meaueanavdoiaa 1% (w/ v) svdulang
la@aa 0.1% (v / v) wag Jansa 1% (v/ v) anduaawdas COF fe 4 35 laun Toeanesiliadu anla
FJudu sonBintunardinesilady nanmeaeanuIINIsaauUas COF ansausuuenaaudalunis
Junulangninle lag MDF §iUSuneu neutral detergent fiber (NDF) acid detergent fiber (ADF) acid
detergent lignin (ADL) waglaa tediwaglaa lUsiu ludu anuduuazudaunnnitly COF wenani
AaNURTmMTIves MDF dfanuaiansatunmsaudn anuausatunisduiuiidu anuaunsaly
nMsaga1gidn ANNTNBNRI LagnguAUBNTaNINNI1 COF
5 = ada oA b4 ¥ L% a L4 ! Y
UBNIINUUANYINAYEY MDF 270 4 35 dotannnienldvedlanenin 4 vila laun nzin
wamdley radiUes wardinsd AeuuUTIaeINISERLaIMIS WU MDF 9InYn35aunsaantin nnsey
TdvasnzialaegreiidedAgynisaiailold MDF Usuia 0-1000 mg (p <0.05) Tnganas 25-80% 7
1000 mg linafiign waz MDF 91n358wmesiliaduanunsadueslanninisausgalideddgnieads (p
<0.05) luynszavvadleannsnly Jsaguladn MOF Alaainnisanudasnieizdmesinduaiunsoan
Finnndeuldvesnsii wazgarunsatunyussgnaldlundniuriomsiasuwasnanduaiaiuomsia

CY

Adnfgy: Nndudlenas leenms msdawasleamis Fanmnseuldlanentin

! 9197158aUIVIgRAIMNTINOINT AEINEAmanarmAlulagnsUsze wninendemelulagnvusrariide Inenunnse



A
Modification of Dietary Fiber from Cassava pulp for Reduction of Heavy Metal
by Assessment of Their Heavy Metal Bioaccessibility Inhibition

and Intestinal Uptake Using An in vitro Digestion/Caco-2 cell

Natta kachenpukdee®

Abstract

The objectives of this study were to determine the optimal method to modify dietary
fiber from cassava pulp and their effects on heavy metals bioaccessibility inhibition. The
preparation MDF (modified dietary fiber) from cassava pulp was start by separation starch and
protein from fiber by enzyme application to prepare crude dietary fiber (CDF) that could be gotten
from enzymatic digestion condition of 0.1% of Q-amylase (w/v), 0.1% of amyloglucosidase (v/v)
and 1% of neutrase (v/v) and modified them with 4 methods such as esterification method,
halogenation method, oxidation method and etherification method. The results showed that
modification of CDF could be developed with improving properties for binding with heavy metal
by the chemical composition of MDF shows more neutral detergent fiber (NDF), acid detergent
fiber (ADF), acid detergent lignin (ADL), cellulose, hemicelluloses protein, moisture, fat and starch
than is contained in CDF. Furthermore, the functional properties of MDF show a greater water
holding capacity, oil binding capacity, water solubility index, swelling capacity and COOH content
than CDF.

In addition, to study the MDF (4 methods) affecting the 4 heavy metal such as lead
cadmium copper and zinc, bioaccessibility was estimated by using in vitro digestion model. The
result showed that MDF from all methods showed significantly reduced lead bioaccessibility in a
dose dependent manner from 0-1000 mg of MDF (p<0.05). Lead bioaccessibility was decreased
by 25-80%. MDF 1000 mg showed the strongest effect on heavy metal bioacessibility. A method
comparison suggests that MDF from etherification method showed significantly more inhibition
than other methods (p<0.05) for all the amounts used. In conclusion, this study suggests that
MDF with etherification method could decrease lead bioaccessibility and could be applied in

functional food and dietary supplement products.

Keyword: cassava pulp, dietary fiber, modification of fiber, bioaccessibility, heavy metal
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HavBITININNIaUlY bioaccessibility Y099z (lead, Pb) fiszduay

dudududu 2.1 ppb neldleamnsiisesiu 0-1000 me. (Control)

HavBITININNIaUlY bioaccessibility Y099z (lead, Pb) fiszduay

dudududu 2.1 ppb Ineldloomnsdauasieidametu ¢ 35 fisedu

0-1000 mg.

navastanmmenld bioaccessibility vaawandien (Cadmium, Cd) i
gaummuLdusuL 2.1 ppb Ineldlearsiisesiu 0-1000 me.

(Control)

navastinmmdenld bioaccessibility vaawandien (Cadmium, Cd) i

sefupududususy 0.03 ppb InegldleamsdnulasdneiBainatu 4

33 fiszu 0-1000 me.

navesTinnndauld bioaccessibility vasrauies (Copper, Cu) 7i
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navesTInmmSesld bioaccessibility vasmaUias (Copper, Cu) 7
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3 fiszdu 0-1000 me.

navastanmmenld bioaccessibility ve3dingd (Zinc, Zn) fiszéiv
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sedupududuudy 0.015 ppb TneldleenmsiaulasdaeiBinaiu
4 3% fisziu 0-1000 me.
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52U 1,000 mg

(3)

32



a
ANAN

A13UN N

AN Scanning electron micrographs (SEM) vasleaimisvilacigeg

AWlEDIUUARN0)

18
19

(4)



