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ABSTRACT

The effect of short term feeding of various levels of pectin on vitamin By, absorption
was studied. Rats fed fiber-free(FF) diet were divided into FF, 2% pectin, 5% pectin or
10% pectin diet group prior to the vitamin By, absorption test. On the day of the absorption

test, absorption of a single oral dosc of 57-Co-vitamin B, was measured while rats were

consuming their assigned diet. 5 and 10% pectin dier significantly inhibired vitamin By,

absorption when compared with FF dict. Pectin intake was inversely corrclated with the

absorption of vitamin Bj,.
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INTRODUCTION

Pectin, a fermentable fiber, is a polymer compo-
sed mainly of (1-4)—0-D-galacturonic acid units"
3). Pectin has received much attention due to its
potential beneficial effects on health. Pectin was
reported to decrease blood cholesterol level and
flatten the post-prandial response of serum glucose
and insulin®!V). Based on these observations, it
has been suggested that pectin could be used to
prevent or treat coronary hearr disease and diabe-
tes. Therefore, it is important to examine possible
detrimental effects of pectin as well.

Cullen and Oace'? reported that long term pec-
tin feeding deteriorated vitamin By, status in rats.
5 to 15% pectin diet elevated urinary methylmalo-
nic acid(MMA) excretion in rats. Moore!? demo-
nstrated that the negative effect of pectin on vita-
min By, status could be partally reversed by admi-
nistration of low levels of vitamin Bis. 5 and 10%
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pectin diet decreased liver vitamin By, level in
rats, but 2% pectin did not¥). One possible me-
chanism of deteriorated vitamin By, status of rarts
fed pectin for 2 long rerm could be impairment
of vitamin By, absorption by pectin. Therefore,
the present experiment was designed to study the
effecr of various levels of pectin in diet on vitamin
By, absorption. The effect of pectin feeding on
the absorption of a single oral dose of radiolabelled

vitamin B;, was studied.

MATERIALS AND METHODS

Animals and Diets

7-week-old male Fischer strain rats( CDF(® (F-
344)/CrIBR [ VAF/Plus™) were purchased from
Charles River Breeding Laboratories(Wilmington,
MA, USA). Rarts were housed individually in stain-
less steel wire-bottomed cages and located in a
room where temperatures(20~24"C) and lighting
cycle(0700~1900 hr light and 1900--~0700 hr
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dark) were controlled. Cardboard sheets that lined
pans which collected urine and feces were changed
twice a week. Deionized water was allowed ad
libitum. Fresh dict and water were provided twice
a week. Body weight and food intake and spillage
were recorded at least twice a week. A semipurified
vitamin By, deficient basal dier served as the fiber-
free(FF) control diet. The composition of the
basal diet is shown in Table 1. Methioninc was
added to the diet since methionine 1s the limiting
amino acid of soy protein. Pectin containing dict
was made by adding pectin(Sigma Chemical Co.,
St. Louis, MO, USA) to the basal diet at 2, 5,
or 10 percent of the total diet. Approximate poly-
galacturonic acid concentration and methoxy con-
tent of pectin were 89% and 9.9%. In vitamin
B;; adequate FF dict, vitamin By, as 0.1% tritura-
tion with mannitol was added at the level of 5
Ug vitamin B,»/100g diet.

Experimental Design and Vitamin Bj; Absorption

Study

Animals(mean body weight of 106 g) received
vitamin B, adequate FF diet ad libitum for one
week (during adjustment period) and the vitamin
By, dcficient FF diet for 3~6 days(during transi-
tion period)(Fig. 1). During transition period,
train-feeding was developed. Rats had their food
cup removed overnight and were offered 0.5ml
of 10% sucrose solution with return of food cup
in the morning. During transition period, any trace
of dierary vitamin By, was removed from the gast-
rointestinal (GI) tract of the rat. Therefore, absor-
ption of radiclabelled vitamin B, dose(not the
mixture of the vitamin By, dose and dietary vita-
min By;) could be measured during dosing period.
On the day before a vitamin By, absorption test,
rats were randomly divided into FF, 2% pectin(2-
P), 5% pectin(5P) and 10% pectin diet(10P)
group. On the following day, rats(mean body wei-

Table 1. Composition of the basal fiber-free diet

Ingredient Amount(g/100 g diet)
Soy protein' 20.0
Wheat starch? 70.0
Corn oil? 5.0
Salt mix* 3.5
Vitamin mix® 1.0
D,L-methionine® 0.5

Soya assay protein » Teklad Test Diets, Madison,
WwI, USA

ICN Pharmaccuticals, Cleveland, OH, USA
Mazola ¢ Best Foods, CPC International, Engle-
wood Cliffs, NJ, USA

Rat mineral mix UCB-1Rb (Williams-Briggs, Univ.
ol Calif.), provided : (in mg/100g of diel) CaCos,
725 3 CaHPOQ,, 1150+ Na;HPOQ,, 651 7 KCI, 7305
MgS80s4, 230 7 MnSO, - HoO, 15.4 ¢+ CuS04, 1.3
ferric citrate(16.7% H,0), 15135 ZnCO;, 2.1}
KI1O;, 0.1.

Vitamin B-12-free mix prepared in glucose, provi-
ded : (in mg/100g diet) D-biotin, 0.20: choline
bitarwrate, 100 5 folic acid, 1.00 3 nicotinic acid, 5.
00 : D-calcium pantothenate, 5.00 ; pyridoxine.
HCL, 1.50 5 (in TU/100 g of diet) rctinyl acetate,
1,000 5 ergocalciferol, 125 3 D,L-a-tocopherol ace-
tale, 5.00. In vitamin B-12 adequate diet, vitamin
B-12 as 0.1% trituration with mannitol was added
at the level of 5 pg vitamin B-12/100 g dict

' Nutritional Biochemicals Corp., Cleveland, OH,
USA

W b

IS

)

ght of 130g) reccived their assigned diet(2 g)
after an overnight fast and then 0.5 ml of the
sucrose solution containing 0.2 uCi of 100 ng 57-
Co-vitamin B;; dose(Amersham Corporation, Ar-
lington Heights, IL, USA). Additional food(3~-4
g) was allowed after dosing. Since the assigned
dier was given to rats beforc and after 57-Co-vita-
min By, dose was offered, the vitamin B,, dose
could be well mixed with the diet in the GI trace.
Rats were sacrificed at 6 hours after dosing by
open-heart puncture while anaesthetized with me-
thoxyflurane (Pittman-Moore, Inc, Washington
Cross, NJ, USA). Urine and feces were collected
separately with funnels attached to metabolism ca-
ges. The collection started right after dosing and

continued until rats were anacsthetized. GI segme-
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1. ADJUSTMENT PERIOD
(7 DAYS)

2. TRANSITION PERIOD
(3-6 DAYS)

5. DOSING PERIOD™*
(2 DAYS)

* Fiber-free diet

FF*(+B,y) DIET

FF(-Bj2) DIET

1) FF(-Bjz) DIET
2) 2% PECTIN(-B;s) DIET
3) 5% PECTIN(-By;) DIET

1) 10% PECTIN(-By9) DIET

** On the second day of the dosing period, 57-Co-vitamin Bj, dose was offered to the rar with

the assigned diet.

Fig. 1. Experimental design.

nts(stomach, small intestine, cecum, and colon)
and the remaining carcass were collected. The car-
cass was ground by a meat grinder. The collected
samples(GI scgments, urine, feces and the carcass)
were counted by gamma counter{1197 Automatic
gamma counting system ; Searle Analytic Inc,
Chicago, IL, USA) to determine recovery of 57-
Co. Counts recovered in various tissues were exp-
ressed as percent of total consumed dosc(the sum
of 57-Co recovered in all tissues collected). Vita-
min By, absorprion was expressed as “relative ab-
sorption”. 57-Co measured in the carcass was defi-
ned as “absotbed dose™. 57-Co recovered in the
cecum, colon, and feces(distal GI tract) was defi-
ned as “excrered dose”. “Available dose” was defi-
ned as absorbed dose plus excreted dose which
represented the vitamin B, dose which had a cha-
nce to contact absorption sites in small intestine.

“Available dosc” also cquals to total consumed

dose minus 57-Co recovered in stomach and small
intestine. “Relative absorption” was defined as the

absorbed dose as a percentage of the available dose.

Statistical Analysis

Data were compiled, transformed and analyzed
by the Statistical Package for the Social Sdences
(SPSSX) computer program'®). Arc sine transfor-
mation of the data was performed if it was neces-
saty to satisfy assumptions about the varfances and
distribution of the observations'®!). One way
analysis of variance was performed on data. Tukey’s
multiple range test, with a procedure-wise error
rate of 0.05 was used as a follow-up procedure.
Linear regression was performed, with pectin in-
take as independent variable and “relative absorp-
tion” as dependent variable. All statistical testing

was conducted at a.=0.05.
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Table 2. Absorbed and available 57-Co-vitamin B-12 dose and relative absorption of the dose!?

Group (n)? Absorbed Available Relative absorption
% of dose %
FF 7 81.14 5.7° 77.74 6.5% 40.7+ 8.2¢
2P 7 28.5+ 4.6" 88.1+ 4.5P 32.6+ 6.7
5P 6 21.2+ 8.7 92.8+ 1.8P 23.04 4.53P
10P 6 19.5+ 2.62 92.24 1.8b 21.0+ 8.12

! Absorbed equals the percent of total recovered 57-Co that was rccovered in carcass. Available equals
absorbed plus distal GI recovery. Relative absorpton w s defined as absorbed as percent of available
dose,

% Values are means+ SD. Variables were transformed using arc sine for the analysis and then analyzed
by one-way ANOVA. Tukey’s multiple range test was used as a follow-up test. Means differ significandy
(P<0.05) if they do not share a common superscript.

¥ Number of rats per group.

60

Relative Absorption (%)

i 1 1 1 1 1
0 100 200 300 400 500 600

Pectin Intake (mg)

RA=37.324-0.0321 Pl (R?=0.52494)

Fig. 2. Linear rclationship between pecun intake and relative absorption.
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RESULTS AND DISCUSSION

Vitamin By, can be produced or taken up by
the intestinal microflora. Therefore, a simple bala-
nce test can not measure vitamin By; absorption.
Cobalt labelled vitamin B;, was used to measure
vitamin By, absorption in the custent study. 100ng
of 57-Co-vitamin B, dose was given to rats, since
that amount can be considered as physiological
dose of vitamin Bis.

Since vitamin By, is exclusively absorbed in small
intestine®19) | total consumed dose minus 57-Co-
vitamin By, remaining in stomach and small intes-
tine was considered as “available dose”. Available
dose at 6 hours after dosing is shown in Table
2. 78% of the total consumed dose was available
for the absorption in FF rats. Available doses of
2P, 5P and 10P rats werc 88, 93 and 92%, respecti-
vely. Increase in available dose in pectin-fed rars
suggested that more dosc was available for the
absorption in pectin-fed group probably due to
increased upper GI transit, Absorbed doses of FF
and 2P rats werc 31 and 29 %, respectively. Absor-
bed dose was lower in 5P(21%) and 10P(19%)
rats than in FF and 2P rats. Relative absorption
(absotbed dose/available dose) in FF rars(41%)
was not significantly different from 2P rars(33 % ).
Relative absorption of 5P(23% ) and 10P rars(21
%) was significantly lower than that of FF rats.
In long term studies, diets conraining more than
5% pectin deteriorated viramin By, status of rars'®
#2020 Cullen and Oace'? reported that pectin
feeding at the level of 5 to 15% of a vitamin
By, deficient semipurified dict for 10 weeks eleva-
ted urinary MMA excretion. Wong'¥ reported
5 and 10% pectin decreased liver vitamin By, level
in rats fed vitamin By, adequate dier, buc 2%
pectin did not. In the presenc study, pectin was

fed for a short term(two days), and the effect
of pectin feeding on vitamin By, absorption was
studied. 5 and 10% pectin diet inhibited the absor-
ption of 100 ng vitamin By, dose. 2% pectin diet
tended to decrease relative absorption, but differe-
nce between 2P and FF rats was not significant.
Since actual pectin intake is decided by both pectin
concentration of diet and food intake, pectin intake
was calculared. The regression equation berween
pectin intake(PI) and relative absorption(RA) was
as follows ;

RA=37.324-0.0321 PI (R?=0.52494) (Fig. 2).

The coefficient of PI was significant at the 5
percent level. These data supported the conclusion
that at least 5% pectin diet could inhibit vitamin
Bi; absorption. They also suggest that vitamin By,
absorption is negatively correlated with pectin in-
take. The inhibitory effect of acute pectin feeding
on the absorption of vitamin By, can explain the
previously reported deteriorating effect of chronic
pectin feeding on vitamin Bi, status.

The effect of pectin on vitamin B,; absorption
should be evaluated in humans. Pectin is present
in some fruits and vegetables and is also consumed
as a supplement and food additives. Pectin could
be used therapeutically to improve coronary heart
disease and diabetes. Therefore, people should co-
nsider both beneficial and possible detrimental ef-
tects of pectin.
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ol Aol F=Fe] Helo]l vER B F4d FlAE G%E EBAEGS. A%
HolE AL dH7EF vgw B, FF A=EE SASSHE A2, FAHK, 2% HH, 5%
He, o2 10% HE Yooz Yy ek theéd, T80 47 wiAE Hol & dH 5=
Eet, 57-Co-MEMY]l B E FTHLE HAHAA 2 F5 FEE SHsET. BRYRK Aol
vmeted B of, 5% 2 10% HE Aol HiEd B8 FFE A9 REARHT WH g
AR ZFL 9ER Lo F49 94w aAs L}EHHS&E}.
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