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INTRODUCTION

This work is a continuation of our previous research concerning
the influence of some dietary fiber (agar, low methoxyl pectin and
high methoxyl pectin) on rats fed on diezes to which high erucic
acid rapeseed oil (HEAR oil) was added (Chalcarz et al 1987).

The present study was undertaken to assess the influence of
high methoxyl pectin " (MP) on growth, weights of iiternal
organs, serum protein and serum and heﬁatie 1ipids of rats fed on
isocaloric diets with HEAR oil which provideu from 18 to 53% of.

alorxeu.

MATERIALS AND METHODS

HaleAHistnt rats weighing 70g were randomly divided into 6
groups of 8 animals and housed in quarters maintained at 20%¢c. The
snimals were provided with one of 6 diets and also with water
84 libitum for 90 days. The composition of the diets is shown in
fable 1. All diets were isocaloric.

Rats were weighed every 10 days. The snimals vere fasted for
24 h prior to collectiom of blood by heart pumcture (under ether
sbasthesia). The liver, kidneys, heart, spleen, testes and brain
were removed and weighed. Blood was. anllysed for fasting levels
of triglycerides (chromy et al 1977), total lipids, total choles-
terol, free cholesterol, total protein, major protein fractions
(Tomaszewski 1970). Liver was hoasogenized in 20 volumes of chloro- -
form methanol mixturg according to Folch et al (1957). The lipid
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‘Table 1. Composition of test diets 7(3/10003)

Diets . -

Compon:nt

. ‘ S ST § ¢ SREEE s ST VI

casein ' 131 . 131 3 131 131 131
- HEAR oil 78 8 112 146 180 214

vheat starch 741 645 564.75 - 484.50 404.25 324

e - 96 96 9 96 96

vitsmin mixture 10 10 10 10 10 10

salt mixture 40 40 40 . 40 40 40

water . - - - 46,25 .. 92,5 138,75 185

. g

eéxtracts, were analysed for total fat and fop total fatty acids
(TFA) .mi were separated for major lipid classes (Kates 1972). The
composition of triglycerides and free fatty acids was analyséd by
GLC (Kates 1972) and cholesterol by .spectrophotometric method
(Tomaszewski 1970). All data are exﬁtessed as means + SD and
differences between means were assessed by analysis of variance
(Calidiski and Wagner 1974),

L4

RESULTS AND DISCUSSION

Total weight changes and organ weights are shown in Table é.
Decrease in body weight, body weight gains and weights of
internal organs induced by HEAR oil have been reported earlier
(Borg 1975, Ziemlardski 1977, Kramer et al 1983), It is interesting
that diet IV (26X energy from HEAR oil) did not significantly
lower weights of testes and heart in comﬁarison to diets I-III,
(18-27.5% of energy from HEAR - °il). Since in our earlier stu-
dies  (Chalcarz et al 1987) diets with HMP significantly altered
weight of heart .and testes in comparison to diet without pectin,

.1€ may suggest that HMP can depress disadvantageous effect of -
erucic acid on weights of internal organs.

Concentrations of circulating lipids and protein are summarised
in Table 3. Increased level of HEAR oil caused an increase in
concentrations of total lipids anc triglycerides, except diet VI,
Docreasedvlevels of triglycerides, free fatty acids, and protein

in rats fed on d1et VI, seem to be a typical sign of the exhaus-'
tion.
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Table 2. Dietary effects on animal weights, animal weight gains and organ

weights (g)
: Diets .
. Measurement

1 TR T A v

initicl -
body weight 70.1+18.2 72.3415.7 67.1$4.8  67.3215.7 65.8:5.7 67.9:13.3
£inal body a ’ a a b
weight 327.8+39.8% 296.9+41.5° 269.3#43.3 238.9+49.3 204.8+35.67133,6222.7°
body weight a a ' a b b
gain - 258.3+39 .4 227.,0+34.0% 200.8+42.8% 174.7447.37159.3236.0° 73.0:20.8
Liver veight 11.151.0% 10.3+1.5°  9.841.7%  9.741.3° 8.0+1.5° 6.9¢41.0°
kidney .. ’ : .
veight - 2.600.4% 2,204 2.130.4%  1.990.3° 1,740 1.4%0.2°
nare weight  1.130.1% 0 1.1:0.2%  1.0:0.2°  0.9:0.2% 0.910.3° 0.4+0.1°
spleen
weight 0.9¢0.2%  0.8:0.2%  0.600.1°  0.6:0.1° 0.5¢0.1° 0.420.1°
testes a b b
weight 2.8+40.4%  2.9+0.5%  2.4%0.3%  2.5:0.6%  1.910.6°  1.5:0.6

brain veight 1.6+0.1%  1.6+0.2% 1.740,1°  1.6+0.2* 1.630.1° 1.5+0.1°

Values in horizontal colummns sharing different superscripts are significantly
different (p ¢ 0.05). , ’

Concentrations of hepatic fat, total‘cholesterd, free chole-
sterol, and total saturated fatty acids (TSFA), total monounsa-
turated fatty acids (TMUFA), total polyunsaturated fatty acids
(TPUFA), total saturated free fatty acids (TSFFA), total mono-
unsaturated free fatty acids (TMUFFA) and total polyunsaturated
free fatty acids (TPUFFA), triglycerides saturrated fatty acids

- (TrSFA), triglycerides monounsaturated fatty acids (TrMUFA), and
triglycerides polyunsaturated fatty acids (TrPUFA) are given in
table 4. Isocaloric substitution of starch by HEAR oil decreased

_levels of total cholesterollr(TuUFA), and increased Pevel of TSFA.

: Increased levels of TMUFFA and TPUFFA of rats consuuéd diet VI

verified their exhaustion. Its interesting that further substitu-

tion of HEAR oil decreased and than increased levels of TSFA,

TSFFA and TJUFFA. It may be explained by the presence of pectin.
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v fable 3. Serum lipids and protein

Measurement Diets

o 1 I & § RS & ¢ SUURNES A AN v VL

. total a a a b b b

. liyids (8/1) 2.48+0.52" 2.3640.47 2.8340.837 3.50+1.71° 4.05+0.77"  3,43+0.77
triglyceri- a a b b b
des (g/1)  0.42+0.19° 0.43+0.20° 0.87+40.19° 0.99+0.22° 1.05+0.37° 0.81+0.28
free fatty ' ’
acids b b a a ' a b
(mol/1) 0.57+0.04" 0.58+0.05" 0.51+0.06 0.53+0.07° 0.48+0.06° 0.58+0,03
total chole- b a a a b
sterol (g/1) 0.69+0, 10 0.5710.11 0.98+0.16 0.8910.58 0.93+0.15% 0.92+0.15
free chole- k

seerol (g/1) 0.2640.12  0.1740.08  0.2540.06 | 0,1840. 09 0.34:0.20  0.2750.10

protein (g/1)64.14+2.27° 65.33+4.72" 66.12¢5.00° 66.7:3.40° 63.3744.10° 59.00+3.742
albumin (5/1)25.2242.62 25.97+1.67 26.57+3.78 26.40+2,98 21.9542.88 23.40+3.04
A-llbum.n ~

(@/1)  10.9+2.52% 10.28+1.45% 12.72+1.45% 10.29+1.23% 10.94+2.22* 7.76+0.96"
‘z-albunm ) ’ ‘ :
(g/1) 8.19+1.24  4.56+0.80  4.46+0.51 4.30+1.49 4.88+1.18  4,63+0.44

,c(-gxohuun 11.86+2.58 11.99+1,68 12,24+1,53 12,09+40.87 13.2742.10 10.10+1,40
(g1 ‘

(—globulin . ’ :

(g 1) 11.90+1.46  12.54+2.17 12,14+1,93 13.82+41.77 12.35+1.72 13.10+0.54
ratio albu- - . N
min to 66.37+11,13 66,44+6.78 60.77+15.54 66.13+11,55 53.53+10.36 65,94+9.20
globulia ‘ - ‘

Values in horizontal columns sharing different superscripts are significantly
different; (p < 0,05)

CONCLUSIONS

The re:ults of this study indicated that the presence of HMP
in diets vxr.h increasing level of HEAR oil can suppress the
disadvantagecus effect of erucic acid on body weight, some
internal organs and on the levels of protein and lipids accordingly
to the amount of calories supplied with HEAR oil.

»
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Ysble 4. Concentrations of hepatic fat (g/100 g), cholesterol and fatty
acid (mg/100 g)

diets

Measurement .

. I 11 I 4 v Vi
hepatic
fat 3.5140.39  3.0040.67  2.9940.39  3.56+0.40  3.36+0.40  3.25+0.65
total a b N
cholesterol 85.78+420.07  68.74+16.28 220.64241.88 224.45+69.28 zzo.eoiaz.ag 225.60480.33
free
cholesterol 41.77+4.06  36.3749.09  41.63+10.97 48.28+49.69  42.42+15.43 41,15%6.12
TSFA 13724125¢ 1096+266° 996:26?’ 1074+281° ~ 915+103% 746+66°
TMUFA 339+108% 293022  362+32% 429499  383em18°  4r1e70®
TPUFA 1033+211  916+134  865+242 908+97 855+97 826+108
TSFFA 28.00+6.48° 26.25+4.3% 17,5002.51%  14.201.2% . 21.204.8° 26,2066
TMUFFA 10.001.88°  7.28+1.5°  5.7842.0°  3.000.0° 6.202.3°  8.502.3°
TPUFFA 11.743.3%  9.75+1.7%  7.2+2.0° 9.241.8°  11.044.2°  16.0+4.54°
TrSFA 295.0+3.69" 330.0+38.2° 185.0+26.4%  200.0+24.4" 127.5+422.1% 130.0+29.4"
TrMUFA 302.7461.3  274.7+422.1 302.5+49.0  367.5%53.7 297.5+5.5  300.0+121.1

TrPUFA 205.0478.5  85.0+41.2 97.5+49.9  132,5+17.0 97.5+49.9  127.5:+61.3

Values in horizontal columns sharing different aupetscrxpts are significantly
different; (p 0.05)

-
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