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The Nutritional Quality of Protein Incubated with Oxidized Lipid:
the Influence of Oxidized Lipid Remaining in the Protein

Takao HORIGOME and Senji UCHIDA
(Laboratory of Animal Nutrition)

The mixture (1 :1.5) of egg albumin and oxidized ethyl linolate (OEL, POV
2500) was incubated at 60°C and RH 80% for 4 days. The incubated mixture was
incorporated into test diets to provide 1 % or 2% OEL. Male rats of the Wister strain,
weighing approximatly 50 g each, were used. Although the diet intake of rats on the
test diets was equal to that of rats on control diets, rats on the test diets showed
smaller weight gains than rats on the control diets. Moreover, it was observed that
rats on the test diets had yellow loose feces. But the feeding of the test diets did not
cause an increase in the dry weight of small intestine.

Reacted albumin was prepared by incubating the mixture (2 : 1) of albumin and
OEL as described previously and then extracting OEL with acetone followed by
diethylether. Lysine, histidine, and cystine were distinctly decreased by the reaction
of albumin with OEL. When 10% level of albumin in diets was used, diet intake and
weight gain were greatly lowered by feeding the reacted albumin. The weight gain
of rats receiving the reacted albumin was less than that of rats receiving control
albumin even by pair-feeding on the basis of the amount consumed by rats on the
reacted albumin. Both diet intake and weight gain were greatly improved by increas-
ing reacted albumin level from 10% to 20%. There were not differences in diet intake
and weight gain between the test and control groups in the case of 20% level of
albumin. Rats given the reacted albumin showed yellow loose feces, but did not show
an increase in the dry weights of stomach, small intestine and liver.

The cause for the lowered weight gain of rats receiving 10% reacted albumin in a
diet is not completely elucidated by the lowered diet intake. The damage of amino
acids and the remaining of OEL in the reacted albumim seem to be another cause for
the lowered weight gain.
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Table 1 Composition of diets used in Expt1 (%)

Low albumin diets 23% albumin diets
Control Control  Test diet Test diet Control Test diet
diet, A diet, B containing containing diet containing
reacted OEL  cellul-QEL reacted OEL
Cellulose Powder 1.0 1.0 1.0 1.0 1.0 1.0
Sucrose 10.0 10.0 10.0 10.0 10.0 10.0
Mineral mixture 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mixture 1.0 1.0 1.0 1.0 1.0 1.0
Test OEL 1.0 1.0 2.0
(Reaction mixture) — o (2.5)* (2.0)%* — (5.00%
Egg albumin 11.5 10.0 10,0+ (31.5) 11.5 23.0 25.0+(3.0)
Corn oil 10.0 10.0 10.0 10.0 10.¢ 10.0
Corn starch 62.5 64.0 61.5 61.5 51.0 49.0

* The mixture (1:1.5) of OEL and albumin was incubated for 4 days and the resultant
mixture was added to diet,

** The mixture (1:1) of OEL and cellulose was incubated for 4 days and the resultant
mixture was added to diet,
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Table 2 Composition of diets used in Expt2 (%)

Diet containing Diet containing
10% control or 209 control or
reacted albumin reacted albumin
Cellulose powder 1.0 1.0
Sucrose 10,0 10.0
Mineral mixture 4.0 4.0
Vitamin mixture 1.0 1.0
Control or reacted albumin 10.0 20.0
Corn oil 10,0 10.0
Corn starch 64.0 54.0

Reacted albumin was prepared by incubating the mixture (2:1) of albumin and OEL
for 4 days and then successively extracting OFEL thoroughly with acetone followed by
diethyl ether,

L-lysine « HCI (0.65%) and DL-methionine (0,35%) were added to the diet containing
1095 reacted albumin,

BR & EE

1. EiE OEL ¥R
?%l@@%%TmmsK%bh,%ﬁ%mwa‘ymﬁakiOHS DEE 2

BUIBIR O WTR A &, i OEL 1% OEBEE OB T, WEO 2B L, BIE
IR RS NS0, %WEQ”@m@ﬁﬁHEﬂ FT7E U 11.5% ONER L I3EE
EREDLbNS, i aﬁﬁﬂ@s‘i@“«uui@@?ﬁ“ﬁmﬁd\ .=, evm—2R

«OFEL % 1 % #5 L B dENE, HhEs R se /cc<, THRECER §
ol H-TRGOCEL BEBl 1 %&EFsnTE I v VORERZTFIL, BHOH 2T
ﬁ‘ﬁ?ﬁ‘%iﬁﬂ_c L, ZOfEEiEero—~2 «O0EL 20 3N ENTED NG, Tb 7
72 & OFEL EoFRicth, 3E2DOEL &b :Efﬂi{’r:ﬁﬁ@aﬁmwwmtkrﬁz?mé bk
@rorn% WIEF VT v B23% 1, K 0EL 3 2% WE» tBa > TR A &, #ik
iﬁﬁ’%ﬁﬁt*fﬂ‘bﬁ%#c&f;mﬁw‘f;m@rﬁm%Ezh, SETHREIEZINIONE S, K
IHOEL 2 ERICUIZC L AEROEMZE D 3T LI TE2d - 7. GREENBERG and

Table 3 Expt1l, Diet intake, body weight gain and small intestine weight
of rats fed OEL incubated with aibumin or cellulose

Level of Diet intake  Weight gain Dry weight of Physical
albumin Group (g, 3 wks) (g, 3 wks) small intestine appearance
in diet ) (g/body wt 100g)
Control diet, A 198.9+0.,3 67,9+3.2 0.80x0.13
J Control diet, B 198.8=0.,4 67.2+4.2 0.78=0.07
0% Test diet contg . = Severe
11.5% [ reacted OEL 198.6=0.9 61.4%2.9 0.79£0.,04 diarrhea
Test diet contg .
cellulose-OEL 198.6x0.7 72.3x5.4 0.73x0.04 Diarrhea
I Control diet 198.8=0.3 78.3x£6.6 0.69+0.05
23% Test diet contg .
L reacted OFEL 196.7+2.4 71.,5+4.4 0.75+0,04 Diarrhea

Each figure is the mean of 5 rats = SD,
* GSignificantly different from the group fed control diet A (P<5%).
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Table 4 Amino acid composition of albumin made to react with
oxidized ethyl linolate (mg amino acid per g N)

Amino acid Control Reacted
albumin albumin
Asp 6428 644 =7
Thr 2619 264 =7
Ser 396 =6 406+6
Glu 826 =10 83312
Pro 274 +14 264 +13
Gly 217=5 216+4
Ala 375x4 3723
Val 455%6 456 =5
Tleu 386+8 3908
Leu ' 5329 53910
Tyr 261x6 2557
Phe 3997 389+8
Met 3018 287 +9
Cys 180+4 168 =4%
Lys 429+12 285+ 9%
His 1498 101 = 7%
Arg 349 =10 337+6

Each figure is a mean (£SD) of values determined on three hydrolysates,
* Significantly different from the control albumin at the 0,05 level,
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Table 5 Expt2, Diet intake, body weight gain and alimentary tract organ
weights of rats fed reacted albumin or control albumin

Level of Diet intake Weight gain Stomach Small Liver Physical
albumin Group (g, 3wks) (g, 3wks) intestine appearance
in diet (dry wt g/body wt 100g)

( Control diet
! (ad libitum)

[
os | Control diet
167 (restricted)

Test diet contg
{reacted albumin

Control diet 213.4+0.2 67.7x3.8 0,16x0,01 0.69x0.05 1.20%0,04

20% | Test diet contg
l reacted albumin

211.6x1.1 64.3x1.3 0,14%0.01 0.66=0.05 1.10+0.03
136.2+=1.2 21.3x4.2 0.20+£0.01 0.76%0.07 1.23x0.03

132,0+5.3 16,4%=2,0¥ 0,19+0,03 0,78+0,10 1,13+0,07 Diarrhea

210,9+0.9 67.6%4.1 0,14=0,01 0.67+0,02 1,17+0,03 Diarrhea

Each figure is the mean of 5 rats = SD,
* Significantly different from the control group of restricted feeding (p<{5%).
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