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Special project title Study on process of dietary fiber extraction from pineapple
waste
Name Ms. Kanokon Krirkkiatkhamjorn

Ms. Onicha Patanagulpong

Department Applied Biology

Program Biotechnology

Academic Year 2007

Special project advisor Dr. Jidapha Tinoi

Special project co-advisor Assist. Prof. Dr. Marisa Jatupornpipat
Abstract

Extraction of dietary fiber from pineapple waste during the manufacturing of Pineapple
canning was investigated. The chemical composition of pineapple pomace, pineapple husk and
pineapple core was also determined. Pincapple pomace was subjected to evaluation as potential
source of dictary fiber on the basis of their total content of crude dictary fiber and had the highest
crude dietary fiber content (18.41 % by dried weight). This study examined the suitable condition
for dietary fiber extraction from pineapple pomace by eliminating starch by Ol- amylase, protein
by protease and isolation of soluble dietary fiber by NaOH solution. The optimal condition for
removal starch sample was water content 15 times of pineapple pomace, pH 5.8 and (- amylase
content 60 uL at 90 °C for 1 h. The removal protein was optimized at water content 20 times of
pineapple pomace, 120 pl of protease at 50 °C for 2 h. The crude soluble dictary fiber was
extracted by 50 mi of 1% sodiumhydroxide solution at 80 ¢ for 3 h. The result showed that the

highest of pectin content was 12.34% by dried pincapple pomace.
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2.1 lgo s (Dietary fiber)
2.1.1 YszTansfnen uazmisldmainannuvealuenis (Devries, 1999)
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Famin demiuin (13) HaRAR (A1) nanaaeo 15
(flansy)

2547 2548 2549 2547 2548 2549 | 2547 | 2548 | 2549
saiatlszime 556,275 | 613,800 | 629,199 | 2,100,979 | 2,183,280 | 2,597,770 | 3,777 | 3.557 | 4,129
a1 12,577 | 13,505 | 13,849 | 48,202 51,468 53,859 3,833 | 3,811 | 3,889
wugylan 17,860 | 26,971 | 27,982 | 88,255 109,647 | 132,915 | 4941 | 4.065 | 4,750
aaTARd 1032 L 1,005 | 4003 3.664 3,668 3,879 | 3,297 | 3,650
AUNUNTT 130 180 172 496 566 610 3,815 | 3,144 | 3,545
RRCLREY 20,039 | 21,355 | 22207 | 81,859 84.433 90,582 4,085 | 3,954 | 4,079
1Ay 1,026 | 1,085 | 1,060 | 3,549 3,639 3,657 3,459 | 3,354 | 3,450
NUDIAY 14350 | 14.637 | 15,585 | 59,623 48,625 60,002 4,155 | 3,322 | 3.850
UATWUY 5927 16840 | 6913 | 19446 23,261 23,960 3,281 | 3.401 | 3.466
AWTTUYS 4002 | 4,402 | 4012 | 13,41 13,338 13,508 3,351 | 3,030 | 3,367
LIFUNTT 10,579 | 11,826 | 12,392 | 61,032 66,072 72915 5,769 | 5,587 | 5,884
U3 5350 | 6442 | 56,705 | 24,877 27,639 31,286 4,650 | 4,290 | 4,666
AT1A 18,577 | 25273 | 26,089 | 63570 84,841 92,407 3.422 13357 | 3582
U8 56,377 | 58524 | 61,707 | 315770 | 309416 | 388446 | 5601 | 5559 | 6,295
wa143 30,290 | 31,880 | 32506 | 205298 | 191,429 | 214072 | 6,778 | 6,005 | 6,589
MYINYT 30,569 | 32,267 | 32,555 | 95,156 93,533 100,237 | 3.113 | 2,899 | 3,079
13 30,367 | 31,482 | 32,039 | 92,647 86,799 99,481 3,051 | 2,757 | 3,105
L EIE 34974 136503 37222 | 111,190 | 108,500 | 119185 | 3.179 § 2,972 { 3202
YsEoIUATIUS | 251,055 | 276,587 | 281,458 | 764.503 | 824,828 | 1.039,143 | 3.045 | 2.982 | 3,692
HUWS 11,200 | 12,930 | 13,738 | 48,092 51,582 57,837 4294 | 3,989 | 4,210

| |
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SOXHLET EXTRACTOR
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HCL HC
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TuTanauRins1zd 18 Taold Conversion factor 138 Kicldahl factor Fatvinfiu 100/16 H3e
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v by
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UNHAZHAAR AU 6.38 U lulasiau x 6.38
WAy 5.55 s luTnswu x 555
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n’} - =Y
PV LK 571 U lulnsou x 5.71
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3 r= ] =
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=Y Jd |1a v o 1) A 4 [
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YAAINT IINTINITUIINT0AIHUAA 199 VBINYUINEDIMITAIY
Y Cn oy o 2 am
Tagiiunisinsizilooninad 2 75 Ao
o ey v 3 ar : Y . .
2.4.3.1 3ENEM5 I 1410 (Gravimetric method)
o a2 o 5/ i :' @
Hhiatnsmsuadulelaomauuanaevestiimiin
@ ' @ : [ Y s A £
VoIdiI0eKHAIINMIHILYIUMsNILRiii 1Y deseanilsenouvosomisoua eonla a9
a a a . . ] o Ay o ;
FNTTINNTA (Gravimetric methods) 11119 18T 3 FFAail
3 ad s
A Crude fiber methods 135N 1sHudulon1nifvos Weends
2 o & 4 o a a 4 i 1 ' o
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YDetergent fiber methods A11{19IXI1INN 1T gL Y
drutlsznevveadulellilszamdosas 40 1y crude fiber methods 3AMITANA8919 Tl
ki W
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a s o A o o a e Y T
ypellsAuvauvaend Mdaesinavaen laoi lunlTuinTds@udnasavile dowivan
dy o ' = =y 4 o a o =
soest MAud lufgwiilld TavuindruvesTlsdusen TasldAmenun ¥snfe @iaswia
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Y T Y
7 Enzymatic methods MFHmusamleomisnazaiei

L y 4 y o aac
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TR laasonlvd (NaOH) BDH
nIAdaYsN (H,S0,) MERCK
NIAVD5A (H,BO,) MERCK
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aodulosdmamuns lamsa (CusSO,.5H,0) MERCK
U las@deowu '?Jmaéf (Petrolium Ether) Panrcac, Schalau
Twunauou lanson lvd (KOH) MERCK
181-PDNAIUDA (N-octanol) MERCK
N IUBA PIRMIAI-
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Towwudn TmAouvomms (Na,HPO . 7H,0) MERCK
woavhey luaa (OL-Amylase) Sigma
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V3N
Memmert
Memmert
OHAUS
DURAN
Gerhardt
Gerhardt
Gerhardt
PYREX

BUCHI

BUCHI
GALLENKAMP
HCT

VELP
ROBU-GLAS
Denver instrument 215, USA

PYREX, DURAN
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3.4 mynnzdesnszneumanillaai lilve sweumaeninnszuaumsmlssdulzsa
3.4.1 MIINTTHANWTU (AOAC, 1990)
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¥ ] ¥
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3.4.2 MTUATIZH IVITHRENU (Crude fat) (3577, 2542)
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a d 1a = .
3.4.3 msamnzidimelulasiounaz1dsfu (Crude protein) (Pearson, 1970)
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3.4.4 M5ANTIZHYO M TUVUHEY (Crude fiber) (AOAC. 1990)
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3.4.5 MAUAIIZHID (ash) (AOAC, 1990)
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Y e
A = WIHUN Crucible
3 i
= 11MYA Crucible + W nnindmevidanism

w = hviindleds

3.4.6 M3 WA 1evia31u1a103a (carbohydrate) (AOAC, 1990)

3 ke @ 3 ; = v s ¥
ﬂTLl']ﬂ!v!ﬂiﬂﬂﬂﬁﬁﬂﬁﬂﬁ@ilﬁ%ﬂ'ﬂifh'u I‘]Jﬁﬁu l“lJiliJ GlfJE)TH’Ti llﬁ&’!ﬂﬁ]i‘)ﬂvlﬂ



38

3.5 msAnaazimuzaugsniunseanluemisnazaiesi) (Dong-Ho Woo laznauz,
2005)
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AINIRANTULEITANNEINAU 540 U TUILAT

0.1
0.2
0.3
0.4
0.5

0.110
0.361
0.592
0.792
0.952
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ANIsgANALLAITIAMEIARY 540 LTINS

15 (10X)
20 (10X)
30 (10X)
40 (10X)
50 (10X)

0.688
0.503
0.334
0.224

0.286

MIIMARINT 3 naasmnsaandunasasdiulannseslalumsdnymfordie

ATALDY fnIRAnduasinmoTIAdY 540 1 Tuwes
4.0 0.564
4.5 0.578
5.0 0.609
5.5 0.622
5.8 0.643
5.9 0.609
6.0 0.591
6.5 0.58 J
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7.0

0.576
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MINMANKING 4 uaassInIsganiuuasvasdinlannsesldlunisinyilSuonen T

waavhez luaanien

USuraneu lwifos luaa

ANIIRANAUUAIARDILEIATY 540 WITUILAS

(lulasdan
10 (10X) 0.621
20 (10X) 0.654
40 (10X) 0.642
60 (10X) 0.687
80 (10X) 0.625

MSNMANUINA 5 uaesnin1sganduumvesdIulainges 1A TunsAn BTz Bz LNe 199

TUZIATLY An1sgan dunaad
(F1T09) ATWEIIARL 540 W T3
1 0.705
2 0.670
3 0.611
4

0.527 ]
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mamsuusamaginsativivlasdmiumsieasaenlanllsten
= 3 9 o
1) \30Ua5aZa18 A AN 0.1 Tuais
+ ¥
TRgFINTATATA (citric acid) 19.21 azataluiiilseon lovoy 1000 Uaaans
=1 iy 3 o
2) P3HUAT B AU 0.2 Tuans
Taedia lawwdn TmAgunomne (dibasic sodium phosphate, Na,HPO,.7H,0) 53.65 n§)
luiilsiaeinleoau 1000 liadans

3) WANEITAZA A UTUINT 6.5 Hadons uaza1sazany B 43.6 Uaoans
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Subset for alpha = 0.05
Moisture N
1 2 3
core 5.2779
pomace 13.4352
husk 13.8969
Sig. 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Fat 1 2
husk 3172
core 3230
pomace 3472
Sig. 076 L 1.000

Means for group in homogeneos subsets arc diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Protein N | 2 3
core 3 5.4507
pomace 3 6.7765
husk 3 7.2686
Sig. 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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a

Subset for alpha = 0.05
Dietary fiber N 1 2 3
husk 3 7.1788
core 3 12.5834
pomace 3 18.4667
Sig. 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

Ash N 1 2 3
pomace 3 3.7790
core 3 AL 3.9713
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Subset for alpha = 0.05
Ash
N I 2 3
husk 3 7.3654
Sig. 1.000 1.000 1.000 J

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Carbohydrate N 1 2 3
pomace 3 57.1954
husk 3 63.9730
core 3 72.3937
Sig. 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
water N
1 2 3 4
40x 3 1.4875
30x 3 2.0013
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Subset for alpha = 0.05
1
water N 1 2 3 4
20x 2.6175
15% 3.5809
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

water
1 2 3 4
40x 223130
30x 30.0200
20x 39.2625
15x 53.7130
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed

. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

water N
1 2
30x 3 1.4736
15x 3 1.4754
40x 3 1.4797 1.4797
20x 3 1.4829
Sig. 075 .295

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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pH

Subset for alpha = 0.05

3

4

4.0

7.0

4.5

6.5

6.0

5.0

5.9

5.5

2.9394

3.0035

3.0084

3.0326

3.0803

3.1723

3.1729

3.2375
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AlpraA1anu
Subset for alpha = 0.05
N
pH ] 2 3 4 5 6
58 3 3.3535
Sig. 1.000 187 1.000 | 977 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

pH N
1 2 3 4 5 6

4.0 3 44.0910
7.0 3 45.0530
4.5 3 45.1260
6.5 3 45.4895
6.0 3 46.2040
5.0 3 47.5850
5.9 3 47.5940
5.5 3 48.5630
5.8 3 50.3025
Sig.‘l 1.000 L 187 L 1.000 977 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
pH N 1 2 3 4 5
5.5 3 1.4837
5.0 3 1.4874
5.9 3 1.4876
6.0 3 1.4890 1.4890
5.8 3 1.4902 1.4902
4.5 3 1.4913
6.5 3 1.4917
7.0 3 1.4984
40 3 1.4992
Sig. 1.000 165 268 192 456 B

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sampie size = 3.00
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Subset for alpha = 0.05
Amylase N
1 2 3 4
0.5 3 3.2337
L
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Subset for alpha = 0.05

Amylase
1 2 3 4
1 3.3413
2 3.4055
4 3.5704
3 3.5757
Sig. 1.000 1.000 1.000 458

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Amylase —
1 2 3 4

0.5 48.5055

1 50.1195

2 51.0825

4 53.5555

3 53.6350
Sig. 1.000 1.000 1.000 458

Means for group in homogeneos subsets are diplayed

. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0,05 |
amylase N 1 2 3
2 1.4753
3 1.4875
0.5 1.4894 1.4894
4 1.4901 1.4901
I 1.4931
Sig. 1.000 193 069

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0,05 |
time N
1 2 3 4

4hr 3 2.7425

3hr 3 3.1816

2hr 3 34871

lhr 3 3.6694
Sig. 1.000 1.000 1.000 1.000

Means tor group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
time 1 2 3 4 5
3hr 42.5085
4hr 46.1084
2hr 52.3068
Shr 55.8738
Lhr 56.8753
Sig. 1.000 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

time
1 2 3 4
1hr 1.4729
2hr 1.4860
4hr 1.4923
3hr 1.5006
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sampie size = 3.00
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Subset for alpha = 0.05
Water 1 2 3 4
40x 6.0364
15x 6.2072
30x 6.2641
20x 6.3993
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Water ] 2 3 4
40x 89.0779
15x 91.5984
30x 92.4386
20x 94.4332
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Water N 1 2
30x 3 2.8095
20x 3 28111
15x 3 2.8142 2.8142
40x 3 2.8191
Sig. 097 077

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Enzyme Subset for alpha = 0.05 N

(D) N 1 2 T 3 4 5

15 3 6.0506

30 3 6.2356

60 3 6.2997

90 3 6.3780

150 3 6.4207
120 3 6.4278
Sig. 1.000 1.000 1.000 1.000 705

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Enzyme N Subset for alpha = 0.05
(ul) 1 2 3 4 5
]
15 3 89.2882
30 3 92.0187
60 3 92,9641
90 3 94.1191
150 3 94.7490
120 3 94.8540
Sig. 1.000 1.000 1.000 1.000 705

Means for group in homegeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Enzyme (ui) N ]
1 2

120 3 2.8055

150 3 2.8061

30 3 2.8076

60 3 2.8080

90 3 2.8085

15 3 2.8215
Sig. 352 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Time N
l

1 hr 3 6.3139

3hr 3 6.3495

5hr 3 6.3631

4 hr 3 6.3681

2hr 3 6.3780

Sig. 444

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Time N
1

1 hr 3 93.1739

3 hr 3 93.6590

S5hr 3 93.9000

4 hr 3 93.9738

2 hr 3 94.1191

Sig. 444

Means tor group in homogeneos subscts are diplayed. A Use Hamonic Mcan Sample size = 3.00
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Subset for alpha = 0.05
Time N
1
2 hr 3 2.8030
3br 3 2.8071
4 hr 3 2.8089
5hr 3 2.8104
1 hr 3 2.8125
Sig. 052

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
NaOH N 1 2 1 3 4
4% 3 0180
3% 3 0248
2% 3 0327
1% 3 .0428
Sig. 1.000 1 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
NaOH 1 2 3 4
4% 1.7983
3% 2.4823
2% 3.2657
1% 4.2817
Sig. 1.000 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05 |
NaOH 1 2
40 .0566
30 05387
50 1230
Sig. | 074 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mcan Sample size = 3.00
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- Subset for alpha = 0.05
NaOH N 1 2
40 3 5.6607
30 3 5.8727
50 3 12.2967
Sig. 074 1.000

Means for group in homogencos subsets are diplayed. A Usc Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05
Time N 1 2 3 4
5hr 3 0578
4 hr 3 0581
1 hr 3 0594
2hr 3 0681
3hr 3 1234
Sig. 701 1.000 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00
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Subset for alpha = 0.05

Time N 1 2 3 4
Shr 3 5.7840

4hr 3 5.8067 5.8067

Thr 3 59363

2hr 3 6.8067

3hr 3 12.3350
Sig. 713 056 1.000 1.000

Means for group in homogeneos subsets are diplayed. A Use Hamonic Mean Sample size = 3.00



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	4.1  Chapter 1
	4.2  Chapter 2
	4.3  Chapter 3
	4.4  Chapter 4
	4.5  Chapter 5
	6  Bibliography
	7  Appendix



