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Re-evaluation of Torula Yeast as a Low Selenium Protein Source
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Torula yeast has been used as a protein source in selenium (Se) -deficient diets. Various types of
Torula yeast can be obtained in Japan. Their differences were evaluated. Three types of Torula yeast,
different in species and culture conditions, were used . P, grown on a medium containing a waste of wood
pulp ; S-1 and S-2, grown on synthetic media. Three types of Se-deficient diet were composed of these
yeast and AIN-76 mineral mixture. All diets contained less than 0.01ppm of Se. Because Torula P con-
tained a high concentration of iron (249ppm), the iron content of the diet composed of Torula P was ab-
out four times higher than the recommended value of AIN. Male weaning Wistar rats were pair-fed on
these Se-deficient diets or the diets supplemented with O.1ppm of Se as sodium selenite for 6 weeks.
Irrespective of the Se supplementation, rats given Torula P showed less body weight gain, and lower
serum iron levels, and higher serum total iron binding capacities and hepatic aniline hydroxylase activi-
ties compared to rats given Torula S-1 or S-2. These findings indicate that Torula P, which assimilates
the waste of wood pulp, contains several factors that lower the availabilities of protein and iron and in-

duce hepatic drug metabolizing activity.
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Table 1. Composition of Basal Selenium-deficient Diets (%)

Ingredients Diet P * Diet S-1 Diet S-2
Torula yeast P 40.4 - -
Torula yeast S-1 - ©39.8 -
Torula yeast S-2 - - 31.5
Sucrose 46.6 47.2 55.5
Soybean oil 8.0 8.0 8.0
AIN76 mineral mixture™® 3.5 3.5 3.5
AIN76 vitamin mixture 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3

*Except for sodium selenite
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Table 2. Mineral Contents of Torula Yeast (ppm)

Torula yeast

Minerals
P S-1 s-2
Zn 46 56 216
Cu 3 <1 17
Mg 2020 371 657
Fe 249 13 79
Mn 74 37 : 11
Ca 1350 1030 1030
Na 18900 14200 2240
K 700 102 3100
Se 0.013 0.012 <0.01

Minerals other than selenium were determined by an inductively coupled plasma atomic emission spectro-
meter. Selenium was determined fluorometrically“.

Table 3. Body Weight and Serum Selenium and Glutathione Peroxidase

Selenium Torula P Torula S-1 Torula S-2

Body weight (g)

Deficient 259+12 305115 31012
Adequate : 230+14 317+4 312+15
Two-way ANOVA

Type of Torula F=18.5(p<0.001)

Selenium F=0.303(NS)

Torula x Se F=1.38(NS)

Serum selenium (ng/ml)

Deficient 28+3 25+3 27+6
Adequate 183+23 198419 269+48
Two-way ANOVA

Type of Torula F=2.01(NS)

Selenium F=99.8(p<0,001)

Torila x Se F=2.05(NS)

Serum glutathione peroxidase activity
( #mol NADPH oxidized/min/ml)

Deficient 0.114£0.03 0.09£0.02 0.13+0.03

Adequate 2.17%£0.14 3.394+0.21 3.44%0.43
- Two-way ANOVA

Type of Torula F=5.64(p=0.009)

Selenium F=276(p<0.001)

Torula x Se F=5.69 (p=0.009)

Means & SEM (n=6). Selenium was determined fluorometrically4).

Glutathione peroxidase was assayed by a coupled method with ferf-butyl hydroperoxide”‘
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Table 4. Serum Iron and Total Iron Binding Capacity

Selenium Torula P Torula S-1 Torula S-2

Serum iron { g g/dl)

Deficient 145413 215£16 200+15
Adequate 79+11 168+32 223+19
Two-way ANOVA

Type of Torula F=14.5(p<0.001)

Selenium F=3.57(PS)

Torula x Se F=3.02(PS)

Total iron binding capacity ( 2 g/dl)

Deficient 473+10 431£8 455+12
Adequate 519+24 4337 447+12
Two-way ANOVA

Type of Torula F=11.2(p<0.001)

Selenium F=1.38(NS)

Torula x Se F=2.13(NS)

Means £ SEM (n=6). Serum iron and total iron binding capacity were determined by a method of ICHS®®.
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Table 5. Hepatic Aniline Hydroxylase Activity

Selenium Torula P Torula S-1 Torula S-2
Deficient 0.25840.041 0.1384+0.010 0.153+0.012
Adequate 0.21110.015 0.1134+0.004 0.162+0.028
Two-way ANOVA

Type of Torula F=13.0(p<0.001)

Selenium F=1.43(NS)

Torula x Se F=0.847 (NS)

Means + SEM (n=6). Aniline hydroxylase activities are expressed as u mol p-aminophenol formed per minute

per mg protein. The assay was performed by a method of Imai ef al®

BALEESPEDb - TWbEEZOND,

DLEDORERIZ, MUVTPICY VISP E, 8, BIUHEL Y BOAMERET S0, HOXEY
RBEHEAFETLWE (HHVIREE) OFELTVEILERLTWD, FEUAHENGHORBEE
BHE, FOBRRPEESRE (bbb OV TRR) ICERT 20, the dBBOEBAIRE L
LIZE20RALS TRV, LAL, LY RETICBIFAHRBOBIE, L OMPFREICLL
AEDEILICET 2HF%, L o RELEWRBIET BRIRL SETIHEIL, Z0L) B
KELGEIERC L EELOND, MV IERYEL CRZFEFHCHVIHEITE, MV IEROR
JE & RS DICEE T B LESH D E VR D,

X ik

1) Burk, R. F. (1987) Method Enzymol. 143 : 307

2) Zhu, Z., M. Kimura, Y. Itowaka (1993) Biol. Trace Elem. Res. 37 : 219

3) Yoshida, M., K. Yasumoto, K. Iwami, H. Tashiro (1981) Agric. Biol. Chem. 45 : 1681

4) Watkinson, J. H. (1966) Anal. Chem. 38 : 92

5) American Institute of Nutrition (1977) J. Nutr. 107 : 1340

6) BZER, KEcEdE, EHET, WHEL, W HEE— (1964) FUREAEE, 22165
7) VeiERT (1964) HIUEEKRE, 22288

8) International Committee for Standardization in Haematology (1978) Br.]. Haematol. 38 . 281
9) International Committee for Standardization in Haematology (1978) Br. J. Haematol. 38 : 291
10) Imai, Y., A. Itoh, R. Sato (1966) J. Biochem. 60 : 417

— 135 —


labo
長方形




