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Physicochemical and in vitro adsorption properties of

olive pomace dietary fiber and its structure characterization
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Abstract : Olive pomace total dietary fiber (OPTDF) was prepared
from olive pomace, and its physical and chemical properties and
in vitro simulated adsorption properties were determined. Soluble
dietary fiber (OPSDF) and insoluble dietary fiber (OPIDF) were
separated from OPTDF. Their structures were characterized by
XRD, FTIR and SEM. The results showed that the water holding
capacity, oil holding capacity, swelling capacity and glucose ad-
sorption value of OPTDF were (4,96 & 0.51) g/g, (2.45 +
0.26) g/g, (6.004+0.16) mL/g, (18.11%+0.31) mmol/g, respec-
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tively. OPTDF and OPIDF were cellulose I crystalline with crys-
tallinity of 41.39% and 46.07% ., and OPSDF was amorphous.
OPTDF contained cellulose, hydrogen bond and ether. Bonds
may contain xylan, and the structure of fibers is porous and
flaky, while OPIDF contains hemicellulose, cellulose, lignin and
hydrogen bonds. The structure of fibers is loose, the bundles of
{ibers are helical and intertwined to form a network structure.

Keywords: olive pomace; dietary fiber; adsorption properties;
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Adsorption properties of different particle size of OPTDF to sodium cholate

B/ (mg = g D)

2 h

3h

4 h

Table 1  Adsorption properties of different particle size
of OPTDF to oil
Wt/ (g e g™ )
OB KN/ H
& FEAE
20 0.19140.011 0.16140.013
40 0.27540.014 0.25840.010
80 0.48540.013 0.32740.016
120 0.90340.041 0.79140.024
160 0.42440.021 0.39340.018
Table 2
JIH B2 B v B/ .
(mg + mL-1) WOk RN/ H I
20 3.504+0.175
40 4.473+0.224
2 80 5.981+£0.185
120 9.978+0.213
160 14.49140.274
20 12.330+0.253
40 15.890+0.169
3 80 19.760+0.313
120 25.29040.275
160 31.0104+0.311

13.510£0.675
17.238+0.354
24.301£0.512
39.604+0.612
46.863+0.481

30.03040.386
37.08040.419
49.830£0.196
78.22040.426
85.630+£0.371

30.775+0.629
34.110+0.576
37.826+0.455
54.51440.288
59.41940.523

61.17040.377
69.51040.423
75.06040.337
101.28040.319
120.96040.411

30.971+0.548
34.699+0.734
38.034+0.814
54.514+0.725
59.81240.912

62.01040.763
70.05240.503
76.88040.821
102.020£0.652
121.320£0.606

F 3 OEME LRSS TR K /NS BE B B R A 8 Y 50
Table 3 Adsorption properties of different particle size of OPTDF to cholesterol

B/ (mg = g D)

R PR 45 WOk RN/ H
1h 2 h 3h 4h
20 6.64140.332 7.38440.369 7.78340.389 7.98440.399
40 7.603+0.381 8.4680.423 8.979+0.316 9.2184+0.461
B 80 8.73740.431 9.4010.384 10.15340.511 10.326+0.316
120 9.33940.466 10.20340.284 11.07740.414 11.363240.368
160 9.896+0.494 11.18840.416 12.08740.403 12.39140.329
20 7.43840.372 8.21340.293 8.74140.437 8.8960.445
40 8.53440.321 9.33040.466 9.98120.399 10.13620.407
i 3t 80 9.42940.419 10.23040.371 11.09820.354 11.26440.463
120 10.26140.427 11.06740.438 12.18440.412 12.18440.309
160 10.819+0.338 12.15340.411 13.114-£0.269 13.235+0.462
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Table 4 Adsorption properties of different particle size of OPTDF to NO,

(VA VPN W Bf R/ (mg « g= 1)

Wit /N/H 5 min 15 min 30 min 60 min 120 min 180 min 240 min
20 5.23040.261  7.58020.371  9.2302-0.461 10.56040.521 11.14020.355 11.1204-0.456 11.1302-0.516
40 6.86040.343  9.9702-0.328 11.3504-0.457 12.89040.471 13.6602-0.383 13.6904-0.361 13.6702-0.268

EES 80 7.91040.395 11.3902-0.443 12.8104-0.422 13.74040.511 14.5302-0.426 14.5104-0.722 14.5102-0.425

120 9.21040.378 12.640£0.471 14.32020.374

160 12.140£0.361 15.76020.382 17.04040.452

20 2.020£0.101  3.170%0.337  4.160+0.211
40 3.860+£0.193  5.000£0.296  5.810%0.277
711 80 4.650+0.232  5.660+0.196  6.210+0.311
120 5.700+0.285  6.600+0.276  7.170+0.318
160 6.540+0.322  7.530%0.327  8.100%0.282

15.46040.364 16.050£0.209 16.06020.634 16.04040.402

18.120£0.318 18.9600.548 18.96040.578 18.940£0.668

4.73040.366  5.0102£0.251 5.01040.289  5.000=£0.310
6.9604-0.348  7.310£0.365  6.960=0.116  7.30020.286
6.840+0.389  7.310£0.388  7.31040.108  7.300£0.273
7.80040.318  8.160£0.408  8.160=0.217  8.16040.189
8.650£0.221 9.12040.455  9.110£0.227  9.110=£0.277
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S 4 B T I A 56 R B0 0 L SR T 4 BT LA I AR AE TR I
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Figure 1 The XRD spectrum of three kinds of

dietary fibers
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Figure 2 Fourier transform infrared spectra of OPSDF
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Figure 3 Fourier transform infrared spectra of OPIDF

2.3.3 SEMJp#r i 4 AT R AR A 2 000 £
A, MRS s A A 2 W AF AR OR, HLA — E RO IR E AR B
S G B8 UL R R HOIR G5 4 . T BOHLRE A B E A
[ 752 2 114 9 A% R AL BT 1 T A KO8 1) T A R 2
WY A BEMURE . 25 BE AL T bR FHERZ AR
w28 AR I S T] AR A H AR 45 4 5 2 R A A
5 000 A £F 2 1 2 () FAR 25 4+ 43 g 4% FLBRAE R, H
R L W R s YHORAGECA 15 000 {51, 7227 4 4h
11978 42 R L R IA) A B 22 B 40 1) T 4 {6 4 MIONE T A

54800 5.0 KV 8.4 mm x 2.00 k SEQV) 200 o Q3450504 8.4

7 154800 5.0V 8.4 x 150k SE) 300

(b) x5000 (e) x15000
B4 M ERHLER

Figure 4 Scanning electron microscope of olive pomace
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Scanning electron microscope of OPSDF
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