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= ABSTRACT =

The purpose of this study was to investigate changes in nutritive quality of fermented
wheat bran prepared by culturing with a microorganism, Aspergillus oryzae, in an attempt
to improve the quality of protein in feedstuff. After incubation of wheat bran with Asper-
gillus oryzae, the contents of chemical composition, including amino acids, riboflavin and
amino—nitrogen were increased, but the level of nitrogen free extract was reduced. The
effects of supplementation of fermented wheat bran on the rat diets were evaluated by
measuring growth rate, feed efficiency and biological values, such as NPU, PER and NPR.
Sixty four male Sprague Dawley rats of 5—6 weeks of age were adopted for the feeding
trial for 10 days period, and levels of dietary protein were set at 10% . The %contribution
of protein from casein, wheat bran and fermented wheat bran for the other dietary treat-
ments were, in the order, 50—50—0%, 50—30—20% , 50—20~30% and 50—0—50% , respectively

In the result of this study, no significant difference were observed in the amount of feed
intake, body weight gain and feed efficiency. On the whole, the values of NPU, PER and NPR
of all the fermented wheat bran groups appeared to be higher than those of the group

whose half of the protein was from wheat bran.
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Table 1. Classification of experimental groups

% contribution of each ingredient
to total dietary protein

Fermented

. I)C .
Dietary groups” Casein Wheat bran wheat bran

100% Casein 100 — -
50% WB 50 50 -
20% FWB 50 30 20
30% FWB 50 20 30
50% FWB 50 - 50
N —free — - —

1) refer to Table 2.
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Table 2. Formulation of experimental diets

Ingredients 100% Casein 50% WB 20% FWB 30% FWB 50% FWB N—free diet
’ %

Wheat bran - 316 190 126 - -
Fermented wheat bran — - 108 16.2 270 —
Casein 112 56 56 5.6 5.6 -
Corn starch 734 51.6 534 54.4 562 846
Corn oil 80 6.8 6.8 6.8 6.8 80
alpha— Cellulose® 30 - - - - 30
Salt Mixture? 40 40 40 40 40 40
Vitamin Mixture®™ 04 04 04 04 0.4 0.4

Total 1000 1000 1000 1000 100.0 100 .0

1) Sigma chemical Co., St. Louis.

2) Salt mixture(g/kg mixture ): calcium carbonate 300, dipotassium phosphate 322.5, magnesium sulfate
““TH,O 102, monocalcium phosphate - 2H,0 75.0, sodium chloride 167.5, ferric citrate - 6 H,0 27.5

potassium iodide 0.8, zinc chloride 0.25, copper sulfate -

5H,0 0.3, manganous sulfate -H, O 5.0.

3} Vitamin A.D. Mixturelmg/cc corn oil) :vitamin A 0.1(850 IU), vitamin D 0.01(85IU).
4) Fat soluble vitamin mixture : @—tocopherol acetate(vit. E) 5g & menadione(vit. k) 200mg mixed with

200m] corn oil

5) Wate}‘ sqlqble yitamin mi;{tur«_e (mg/kg Qiet) :choline chloride 2,000, thiamine hydrochloride 10, ribotlavin
20, nicotinic acid 120, pyridoxin 10, calcium . pantothenate 100, biotin 0.05, folic acid 4, inositol 500, PABA

100.

6) Vitamin By, solution :vitamin B,, 5mg mixed with 500mli distilled water.
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Table 3. Changes in chemical compositions of wheat bran by fermentation

Moisture Crude protein Grude fat Crude ash  Crude fiber N—free extract
% dry matter
Wheat bran 15.25 17.52 2,71 4.65 8.35 66.76
Fermented wheat bran 1406 20.17 2.87 7.01 13.49 55.31
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Table 4. Changes incontent of amino— nitrogen
and riboflavin of wheat bran by

fermentation
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Riboflavin 0.08 1.02 1175
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Table 5. Content of total amino acids of wheat bran and fermented wheat bran

Chssification Wheat bran B tecd % change
% dry matter
Aspartic acid " 102 1.35 033 32.35
Threonine 047 0.71 0.24 51.06
Serine 063 0.83 020 3174
Glutamic acid® 289 281 —008 —276
Proline 088 0.82 —006 —6381
Glycine 075 0.83 008 1066
Alanine 0.70 0.92 022 3142
Cystine 019 021 0.02 1052
Valine 065 0.85 020 30.76
Methionine 013 0.19 0.06 46,15
Isoleucine 043 059 0.16 3720
Leucine 089 118 029 3258
Tyrosine 030 0.42 0.12 4000
. Phenylalanine 055 0.66 011 20.00
Histidine 0.55 0.84 029 52,72
Lysine 057 0.73 016 2807
Arginine 085 082 003 —352
Total amino acids 1245 1476 231 18.559

1) Aspartic acid +Asparagine.
2) Glutamic acid +Glutamine.
3) 2.31+12.45 X100= 18.55( % ).

Table 6. Enzyme activities of fermented

wheat bran

Enzymes Activity' Unit/ml
Protease 7.8
a—amylase 678
B—amylase 181.1
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Table 7. Feed intake and body weight gains of rats"

Body weight gain

Dietary groups? Feed intake Feed/gain
g g g
100% Casein 1244+ 87a 38.3 + 2.6a 3.24 &+ 0.06a
50% WB 156.4+ 14.5a 33.2 &+ 3.1b 472 &+ 010b
20% FWB 133.9£10.2a 29.3 =+ 3.2b 465 * 024b
30% FWB 1450+t 124a 334+ 2.2b 4.31 =+ 0.13b
50% FWB 124.31 15.6a 26.7 = 2.9b 4.69 = 0.37b
N—~free 50.1+ 7.6b ~18.0 = 2.9c -

1) Initial body weight per rat was 92.5+ 1.1{8.E) Mean valuetstandard error.
Means with a common superscript are not significantly different (P (0.05).

2) As in table 1.

Table 8. Carcass nitrogen, nitrogen intake and values of NPU, PER and NPR of diets containing various
amounts of casein, wheat bran and fermented wheat bran in zatsl)

Total nitrogen Nitrogen intake

Dietary groups per carcass per rat NPU PER NPR
g g %

Initial 2.221+004c¢ - - - -

N— free 201+0.034 0.13b - — -

100% Casein 279+001a 210 % 014a 438128a 291+ 0.06a 431+013a
50% WB 24731004b 235 £ 021a 256+24b 203+ 0.06b 331+ 0.12b
20% FWB 2663 002a 207 * 0.15a 382-3.1ab 223+ 010b 366+ 0.08ab
30% FWB 270+004a 229 * 0.19a 364+ 29ab 2.35+ 007b 366+ 022ab
50% FWB 268+004a 199 =+ 0.24a 426+53a 218+ 019 371+ 0.31ab

Significance P<001 P<001 P<005 P<001 P< 005

1} Mean value % standard error of rats fed diets for 10days.
Means with a common superscript are not significantly different.

o0 EEFE proteaseBHIE 3l 23 FF7F AL
FHE ¥3" Aol 7|Asls AR F&HY, o
FWBiTo] 50% WBTol & gpktghagse] ejont
o o $olxe Aol UYL, NPU 5 wde] 4
WRr A%l 9 24 velde F¥e B Ed A
I dAEE AR A4
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% ek

ik EEREY G YA A9 #Emes BE
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S A2 2 LB A FA A gkl A
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