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Retarding Effect of Dietary Fibers Isolated from Persimmon Peels and Jujubes
on in vitro Glucose, Bile Acid, and Cadmium Transport

Lee, Hye Jin - Kim, Mi Kyung
Department of Food and Nutrition, Ewha Womans University, Seoul 120-750, Korea -

ABSTRACT

Retarding effects of the dietary fibers from persimmon peels(PTDF : total dietary fibers,
PIDF : insoluble dietary fibers, PSDF : soluble dietary fibers) and dried jujubes(JTDE : total
dietary fibers, JIDF : insoluble dietary fibers, JSDF : soluble dietary fibers) on glucose, bile acid
and cadmium transport were evaluated by in vitro dialysis sack method. These effects were
compared with those of commercial citrus pectin, CM-cellulose(CMC) and o-cellulose. Yields
of PTDF, PIDF and PSDF on wet weight basis were 14.04%, 11.61%, 1.76%, respectively, and
those from dried jujubes were 14.80%, 9.98%, and 2.80%, respectively. The amount of soluble
fibers in JTDF was higher than PTDE. Soluble fibers had the retarding effects on glucose
transport but insoluble fibers did not have. CM-cellulose showed the greatest retarding effect,
which was followed by citrus pectin and JSDF. Among the soluble fibers, PSDF had the lowest
retarding effect. Retarding effect of TDF was dependent upon the amount of SDF in TDF.
Regarding bile acid dialysis, insoluble dietary fibers as well as soluble dietary fibers showed the
retarding effects, among which JSDF had the greatest retarding effect, followed by citrus pectin.
Among the extracted fibers, dietary fibers from dried jujubes were more effective than those
from persimmon peels, and SDF seemed to show higher retarding effects than IDF and TDF.
On cadmium transport retardation, all dietary fibers except a-cellulose had the retarding effects
and PSDF showed the greatest effect which was followed by PIDF and CMC. The extracted
fibers showed higher retarding effect on Cd transport than glucose and bile acid transport, and
dietary fibers from persimmon peels showed higher retarding effects than those from dried
jujubes. (Korean J Nutrition 31(4) : 809~822, 1998)
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+ 500ml 0.05M phosphate buffer(pH 6.0)
+ 1mi a-amylase

L Incubate at 95%C in boiling water bath for 30 min

Cool for 30 min
Adjusted to pH 7.5 with about 100mi 0.171N NaOMH
+ 50 mg protease

L Incubate at 60T shaking water bath at 80rpm for 30 min

Cool to room temperature
Adjusted to pH 4.5 with about 100ml 0.205M H,PO,
+ 3mi amyloglucosidase

[_ Incubate at 60T shaking water bath at 80rpm for 30 min ]
{ + 4 xvolume of 60T 95% ethanol

L Precipitate at room temperature for overnight —I

Centrifuge at 3000 rpm for 30 min

[ ]

Precipitate Supernatant (discard)
i )
Wash with 78% ethanol, 2 x + 300m! 70T water
Wash with 95% ethanol, 2 x Stir for 60 min
Dry with acetone Centrifuge at 3000rpm for 30 min

Dry at room temperature

Total Dietary Fiber

(. ]
Supernatant Precipitate
4x volume of 60T 95% ethanol Wash with 78% ethanol, 2 x
Let precipitate for 60 min Wash with 95% ethanol, 2 x
Centrifuge at 3000 rpm for. 30 min Wash with acetone, 2 x

Dry at room temperature

Precipitate

Wash with 95% ethanol, 2 x
Wash with acetone, 2 x
Dry at room temperature

Soluble dietary fiber

Insoluble dietary ﬁber—,

Fig. 1. Schematic diagram for the extraction of dietary fibers.
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ZAA2EE 25T F Ao f(total dietary fi-
bers from persimmon peels : PTDF)& AA4E 7]
T2 15.04%9 1 544 AoldH(insoluble die-
tary fibers from persimmon peels : IDF)+= 11.61
%. T8/ 2°)A % (soluble dietary fibers from pe-
rsimmon peels : PSDF):= 1.76%%th AdFz2

Table 1. Yield of dietary fibers (wet weight basis)

. ) Yield (%)"

Dietary fibers Persimmon peels Dried jujube
Total dietary fiber 15.04+0.05 14.80+0.22
Insoluble dietary fiber 11.61+0.35 9.98+0.30
Soluble dietary fiber 1.76+0.08 2.80+0.19

1) Values are mean+S.D. of triplicate trials.
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Table 2. Purity of dietary fibers

R ERR AR

Content (%)"

Constituent

PTDF” JTDF?

Moisture 6.1 7.3

Ash 5.8 7.6

Protein 121 . 99

Total dietary fiber” 76.0 75.2
Insoluble DF 65.9 55.9
Soluble DF 10.1 19.3

1) Mean of triplicate determinations

2) Total dietary fiber extracted from persimmon peels
3) Total dietary fiber extracted from dried jujubes

4) Insoluble plus soluble dietary fibers
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Table 3. Retarding effect of dietary fibers on dialysis membrane transport of glucose

Dialysis for 30min

Dialysis for 1 hour

Dialysis for 2 hour

Sample Glucose in o) Glucose in o Glucose in
dialyzate(mg%) Ri%) dialyzate(mg%) RiCr) dialyzate(mg%) Ri%)
Control 11.18+3.13%s 0.00 17.51+3.95M* 0.00 23.83+4.23"° 0.00
PTDF* 11.32+5.44 -1.34 16.221+4.82 7.31 21.69+4.14 8.98
PIDF 11.00+1.48 1.61 17.14%1.77 211 23.82+1.73 0.04
PSDF 8.54+2.30 23.61 14.27+2.38 18.46 20.55+3.18 13.76
JTDF? 8.14+1.33 27.19 13.20+£2.21 24,57 20.18+2.79 15.32
JIDF? 11.47+£2.98 -2.68 15.98+4.02 8.69 23.63+4.00 0.84
JSDF? 7.49+2.40 33.01 12.05+4.11 31.14 18.24+6.99 23.46
o-cellulose 14.26+6.57 -27.55 17.961+6.32 -2.63 23.82+5.09 0.04
CM-cellulose 7.46+2.23 33.27 12.12+1.99 30.74 1797 +2.41 2463
Citrus pectin 7.41+1.07 33.72 11.70£2.13 33.14 17.08+3.33 28.33
1) Ri : glucose retardation index(%)
2) Values are mean+S.D. of triplicate trials.
3) N.5.  no significance at p<{0.05 by Duncan's multiple range test
4) PTDF : Total dietary fibers extracted from persimmon peels
PIDF : Insoluble dietary fibers extracted from persimmon peels
PSDF : Soluble dietary fibers extracted from persimmon peels
5) JTDF : Total dietary fibers extracted from dried jujubes
JIDF - Insoluble dietary fibers extracted from dried jujubes
JSDF : Soluble dietary fibers extracted from dried jujubes
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Table 4. Retarding effect of dietary fibers on dialysis membrane transport of bile acid

Dialysis for 30min

Dialysis for 2 hour

Dialysis for 4 hour

Sample Bile acid in dialyzate » Bile acid in dialyzate Bile acid in dialyzate
R RIS 9

{mmol/L) ) {mmol) (%} {mmol/L) Rit)
Control 0.129+0.008™ 000 0.293+£0.012° 0.00 0.465+0.021° 0.00
PTDF® 0.12540.004 3.10 0.275+0.030% 6.48 0.42440.042% 8.82
PIDF? 011240005  13.18 0.256 £0.039™ 12.63 0.405+0.057* 12.90
PSDFY 0.088+0.008° 31.78 0.249 +0.039™ 15.02 0.393+0.034° 15.48
fTDE? 0.117+0.003™ 930 0.238+0.008" 18.77 0.399+0.003° 14.19
JROF® 0.110+0.014™  14.73 0.255+0.033™ 12.97 0.375+0.023° 19.35
JSDF? 0.094 +0.005* 27.13 0.211+0.014° 27.99 0.370+0.015° 20.43
o-cellulose 0.117 £0.006™ 9.30 0.2764:0.017% 5.80 0431+0037* 7.31
CM-cellulose 0.116£0.018™  10.08 0.262+0.028% 10.58 0.386£0.033" 16.99
Citrus pectin 0.103+ 0008  20.16 0.234£0.008™ 20.14 0.367 +0.033" 21.08

1) Rt : bile acid retardation index(%)

2) Values are mean=+S.0. of triplicate trials

3) Means not followed by the same letter in the same column differ significantly from one anather(p <0.05) by Duncan's

maultiple range test.
4)5) Same as Table 3
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fig. 3. Passive transport in vitro of bile acid in the pres-
ence of dietary fibers.
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Table 5. Retarding effect of dietary fibers on dialysis membrane transport of cadmium

Dialysis for 30min .

Dialysis for 1 hour

Dialysis for 2 hour

Sample dCadmium in RIC%)" ;admium in RI%) Cadn')ium in RI%)
ialyzate(ppm) dialyzate(ppm) dialyzate(ppm)

Control 0.28640.032%% 0.00 0.486 +0.068° 0.00 0.765+0.093 0.00
PTDF* 0.115+0.050™ 59.79 0.260+0.092™ 46.50 0.424+0.137* 44,58
PiDF¥ 0.105+0.040“ 63.29 0.228+0.035> 53.09 0.35840.039™ 53.20
PSDF* 0.076+0.019¢ 73.43 0.173£0.034° 64.40 0.299+0.043¢  60.92
JTOF? 0.117£0.015* 59.09 0.240+£0.059* 50.62 0.466+0.049 . 39.08
JIDFY 0.169+0.038° 40.91 0.300+0.073° 38.27 0.471+0.136" 3843
ISDF” 0.102+0.037 64.34 0.208+0.076 57.20 0.4384+0.076" 42.75
a-cellulose 0.263+0.028° 8.04 0.471+0.062* 3.09 0.734+0.078° 405
CM-cellulose 0.113+0.004> 60.49 0.204 +0.006% 59.02 0.389+0.148* 4915
Citrus pectin 0.154+0.035™ 46.15 0.315+0.035° 35.19 35.95

1) Rl : cadmium retardation index(%)

2)3) Same as Table 4

0.490+0.035°
4)5) Same as Table 3 :
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Fig. 4. Passive transport in vitro of cadmium in the pres-
ence of dietary fibers.
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