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ABSTRACT

This study investigated the possible in vivo activity of Tofuyo (fermented soybean
food) extract against influenza. Tofuyo was diluted with water and subjected to
homogenization, filtration and centrifugation. The resultant supernatant was used
as Tofuyo extract. Nude mice (BALB/cSlc-nu/nu) were given drinking water
supplemented with Tofuyo extract the day before intranasal inoculation with
influenza. In addition, a control group was given water to drink without Tofuyo
extract. Forty percent of the control group was dead within 14 days, while all
the mice drinking Tofuyo extract-containing water survived. Tofuyo contains
proteins, carbohydrates, vitamins and minerals that provide nutritive value and
may contribute to the promotion of good health. We are currently analyzing the
mechanisms by which Tofuyo extract relieves the symptoms of infection with
influenza. Soy Protein Research, Japan 15, 176-180, 2012.
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Fig. 1. (A) Tofuyo diluted with distilled water and
homogenized. (B) Left to right; PBS, 8.5%
ethanol, supernatant and pellets of Tofuyo
after filtration and centrifugation. Modified
from Figs. 1 and 2 in Sakudo et al°.

Fig. 2. (A) Safety cabinet used for virus preparation
(AIRTECH Japan Ltd.) and B.B.H. Infected
Animal Rearing System SEOBIT. (B) B.B.H.
Infected Animal Rearing Unit (SEOBIT). Cited
from Fig. 1 in Sakudo et al °.

Fig. 3. (A) Picture of nude mice (BALB/cSlc-nu/nu)
showing the food and water supply. (B) Nude
mice immediately after intranasal inoculation
with influenza virus [A/Puerto Rico/8/34
(HIND)).
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Fig. 5. Tofuyo extract significantly delays the
decrease of body weight caused by infection
with influenza virus [A/Puerto Rico/8/34
(HIN1)] in nude mice (BALB/cSlc-nu/nu)*.
Tofuyo: nude mice drinking water containing
Tofuyo extract, Water: nude mice drinking
water. *p<0.05, Paired t-test.
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Fig. 4. Graph showing the survival percentage of two
groups of nude mice (BALB/cSIc-nu/nu) after
intranasal infection with influenza virus [A/
Puerto Rico/8/34 (HIN1)]. The control group
was given water to drink, while the other
group was given water containing Tofuyo
extract.
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Tofuyo Water

Fig. 6. Lungs of nude mice (BALB/cSlc-nu/nu)
infected with influenza virus [A/Puerto
Rico/8/34 (H1N1)] were collected and
subjected to immunochromatography. No.11
to 15: mice drinking water containing Tofuyo
extract; No. 16-20: mice drinking water. *Dead
on day 9; *Dead on day 12. Other mice were
killed on day 14.
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Table 1. Analysis of nutrient composition in Tofuyo extract

Value per 100 g
Tofuyo extract*

Methods

Energy 47 kcal
Water 888 g
Protein 109
Lipid 0g
Carbohydrate 6949
Ash content 129
Sodium 420 mg
Potassium 28 mg
Calcium 6 mg
Magnesium 13 mg
Phosphorus 0 mg
Iron 0.1 mg
Zinc 0 mg
Copper 0.01 mg
Manganese 0.01 mg
Vitamin B, 0 mg
Vitamin B, 0.02 mg
Vitamin By 0.02 mg
Provide soluble fiber 0g
Insoluble dietary fiber 0g
Total amount of food fiber 0g
Corresponding value of salt 119
Alcohol 21lg

Modified Atwater method **

Reduced pressure and drying by heating method{
Modified Kjeldahl method0 protein conversion factor 5.710
Soxhlet extraction method

Subtraction methodt

Direct ashing method

Atomic absorption method

Atomic absorption method

Atomic absorption method

Atomic absorption method

Vanadic molybdic acid absorption photometry
Atomic absorption method

Atomic absorption method

Atomic absorption method

Atomic absorption method

High-performance liquid chromatographic method
High-performance liquid chromatographic method
Microbial quantification method

Modified Prosky Method

Modified Prosky Method

Modified Prosky Method

Corresponding value from sodium

Gas chromatography

*Zero means either lower than 0.1 of minimum quantity in food composition shown in table” or undetectable.
**Energy conversion factor is 4 kcal/g (protein), 9 kcal/g (lipid), 4 kcal/g (carbohydrate), 2 kcal/g (food fiber) and

7.1 kcal/g (alcohol).

9 Water quantity is calculated by dry weight method and subtracted with alcohol quantity.

t Carbohydrate is calculated by subtraction with alcohol.

Table 2. Analysis of amino acids in Tofuyo extract

mg/100g Tofuyo extract Methods

Arginine 21
Lysine 56
Histidine 22
Phenylalanine 48
Tyrosine 38
Leucine 70
Isoleucine 45
Methionine 11
Valine 48
Alanine 52
Glycine 43
Proline 58
Glutamic acid 213
Serine 43
Threonine 35
Aspartic acid 101
Tryptophan 6
Cysteine and Cystine 10

Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
Automatic analysis method for amino acids
High-performance liquid chromatographic method
Automatic analysis method for amino acids
(performic acid oxidation hydrochloric acid hydrolysis)
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