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ABTRACT

This research aims to study the extraction of prebiotics and phenolic compounds
from jackfruit seeds. Jackfruit seeds were extracted with a lab scale extraction unit to study the
optimal extraction conditions, which were then applied in a pilot scale batch extraction unit. The
investigated extraction conditions included extraction temperatures (50, 70 and 90 0C), extraction
times (0, 30, 60, 90 and 120 minutes) and solid to solvent ratios (1:8, 1:10 and 1:15 w/v) using
50% ethanol as a solvent. The results show that the optimal extraction conditions of both
prebiotics and phenolic compounds were extraction temperature of 90 °C for 60 minutes and solid
to solvent ratio 1:15 w/v, which gave non-reducing sugars of 217 mg/g dried-jackfruit seeds and
phenolic compounds of 15 mg GAE/g dried-jackfruit seeds. The extraction using pilot scale batch
extraction unit presented higher amount of non-reducing sugars (35 mg glucose/g dried-jackfruit
seeds) and phenolic compounds (12 mg GAE/g dried-jackfruit seeds). From economic analysis of
extraction of prebiotics and phenolic compounds from jackfruit seeds using the batch extraction
unit with the net present value method (NPV), it was found that the net present value is negative.
Therefore, the project is not worthwhile yet. To make the process more feasible the cost of
jackfruit seeds should be free, e.g. in the case of jackfruit can manufacturer or making more profit

from other extracted components or extracted jackfruit seeds.
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(13) (#1) (#1) (#1) (#1)
1. AgUNN 65 1,897 1,502 12,485 9,048
2. manana(lusaw 52,575 | 1,417,618 | 905,883 | 1,074,445 | 771,897
3. maeziueoniBourio | 11,049 | 311,940 | 154,701 | 189,811 | 129,645
4. Mamitio 6,201 169,132 | 72,743 | 254810 | 172,073
5.mald 1,924 54,023 20,153 | 174022 | 91,736
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Oligosaccharides N3 1vgaglunaralan

Lactulose
Galacto-Oligosaccharides
Fructo-Oligosaccharides
Isomalto-Oligosaccharides
Soybean Oligosaccharides
Lactosucrose
Xylo-Oligosaccharides

Gentio-Oligosaccharides

Inulin
HO-CH 3
G\
HO »OH
oH
=1
HO-CH
o
HO
CHy n
HO n |
HO-CHy HO-CHg o
o_\\\r: o
HO HO
CHZ
HO !
HO CHLOH oM

mwlsznoui 3 TnseadeduyauuazignlaTed Inuananlsa

(Chrzanowski et al., 2007)
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asilszneuluedndillueywusveunuguniivg leasongansogilundn
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(1) Simple Phenols/Phenolic Acid ttag®@UWUTIBU Gallic Acid, Ellagic Acid, Tannic
. o . L Lo =1
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YA 1Y Raspberry and Blackberry
(2) Phenylpropanoids 1@1A Phenolic Compound 1 Aromatic Ring 1 Three-Carbon Side
Chain 1Nz 0¢ Lengoepon lavatengu laun Hydroxycinnamic Acids (Ferulic Acid, Caffeic
Acid %39 Coumaric Acid), Coumarins (Umbelliferone, Scopoletin, Aesculetin 130 Psoralen),
2 ¢
Lignans (Pinoresinol, Eugenol %38 Myristicin) W 18 14 uetlitla unsuaznul
. I v o w . Yy Aa 9
(3) Flavonoids Lﬂuﬂqumﬂmﬂm Phenolic Compounds Fﬂzvlﬂuﬂﬁﬁ‘lfmgﬁﬂﬂﬂﬁiﬁ
< 1 Y 3 1 Y 1 . . . qe
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H Y
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oH O
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HO —<’:\>7CH—(|ZH —COOH  Tyrosine
— NH,

HO
HO—{@—CH—?H —COCH 3. dibydroeeyahenylalan ne (DOR Al
— MNH,

{ s a o
nnseneun 4 eeatlsenevvesarsisenouilueand (Betti et al.., 1983)
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QCOOH QCH:CH —COOH

Benzoic acid Zinnamic acid
HiD
H,CO
HO CO0H
HO CH=CH—COOCH
H,CO
HO@COOH HO—@CH:CH—COOH
HCo Syringic acid p-coumaric acid
H,CO OHIOCH,
HOOCOOH HO@CHZCH —C0OH
Vannilic acid Caffeic acidiFerulic acid
HO
HO
HO 0
H COOH _ °
HO
Quinic acid Coumarin
HO HO  OH
HO OCH —CH—CO00—
COOH
HO

Chlorogenic acid

Milsznoun 4 (Av) panilsznevvetasisznouNuoand (Betti et al., 1983)
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The Most Important Classes of Phenolic Compounds in Plants
Number of C-Atoms Basic Class
Skeleton
6 C, Simple Phenols, Benzoquinones
7 C,-C, Phenolic Acids
8 C,-C, Acetophenone, Phenylacetic Acid
9 C,-C, Hydroxycinnamic Acid,
Polypropene,
Coumarin, Isocoumarin
10 C,-C, Naphtoquinone
13 C,-C,-C Xanthone
14 C,-C,-C, Stilbene, Anthrachinone
15 C,-C,-C, Flavonoids, Isoflavonoids
18 (C,-C), Lignans, Neolignans
30 (C,-C,-Cp, Biflavonoids
n (C,-C)), Lignins
(Cy, Catecholmelanine
(C,-C,-CY, (Condensed Tannins)
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3.1. Gallic Acid
. . [ v J a & = a A
Gallic Acid dalueyussianiavesmsiszneuiluednd Ugas luana

CH,(OH),COOH dnvaz In598319v04 Gallic Acid teraadenmisgnouh 5

@) OH

HO OH
OH

Mwilszneud 5 Tasea$19v04 Gallic Acid (http://en. wikipedia.org)

Gallic Acid u2aTuana 170.12 niuaelua Janbwe Ao White, Yellowish-White, or Pale
Fawn-Colored Crystals. ~ AMWWUIMUY 1.7 nfu@DgRUIASIsaRIuAT (Anhydrous) 9
NaouHa) 250 DR IFAITOE (523 1Na1) ANNEINITalUMTazale 1.1 NSuAD 100 Yaaans
¥ = o 1 A aa %’ =
U1 @ 20 99A¥AITEA (Anhydrous) 112 1.5 NTUAD 100 Uadansul @ 20 oA usaIFad
< .. A < . . Y
(Monohydrate) RERELIEN, Acidity (pKa) A9 COOH: 4.5, OH: 10. Tagn 11 Gallic Acid 2z 1411
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1. Solid Phase Extraction (SPE)
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2. Thin Layer Chromatography (TLC)
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3. Column Chromatography (CC)
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4. High Performance Liquid Chromatography (HPLC)
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A=21573 UM

155,400 + 1,184.25

A =305218.40 UM
= 156,584.25 UM

MARR 1%

yamlagiuRuaasy

21,573(P/A, 1%, 10)

21,573 x 9.4713

204,324.35
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(Y509 WIUTFTNS, 2542)
yamlagaiu (NPV) = yamagiiuduaaiy — yamilagiuduaay (4)
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