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=ABSTRACT=

The interactions of phytic acid with protein and minerals has been blamed to decrease

the bioavailability of protein and minerals in soybean products. Tempeh, the traditional Indo-

nesian fermented soybean product, was prepared to investigate the changes of phytic acid contents

nesian fermented soybean product, was prepared to investigate the changes of phytic acid
contents and its interactions with protein and minerals in the fermentation. The acceptability

of tempeh were also studied by conducting sersory evaluation.

1) Phytic acid contents of cocked soybeans and of tempch were significantly lower than

that of raw soybeans, indicating that cooking and fermentation resulted in the decrease in

phytic acid content of soybeans. In tempeh the fraction of phytic acid retained after ultrafi-

ltration was significantly lower than that in raw soybeans.

2) The total protein contents were not significantly differeat between raw soybeans

tempeh. Phytic acid contents per gram of protein retained ultrafiltration were significantly

higher in raw soybeans than in tempeh. This result is interpreted as that raw soybeans

contain higher amounts of phytic acid- protein complexes than tempeh.

3) Both of calcium and zinc contents were not significantly different among raw, cooked

soybeans and tempeh. However, the retained Ca and Zn fraction after ultrafiltration were
significantly lower in tempeh comparing with that in raw soybeans. Lower retention of Ca

and Zn after ultrafiltration in tempeh may be the result of lower phytate contentof tempeh,

thereby less chance of forming mineral- phytate complexes.

4) Tempeh received the sensory evaluation scores between good and fair and the addition

of garlic to tempeh significantly improved the odor, general desirability and total score.
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water extract, ultrafiltration 3t & retentate o] 4] 7+
2 phytic acid p, @43, $73 §FE S}
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Defatted powder

(raw soybeans, cooked soybeans and tempeh)

water soaked (stood for 3hrs. at room
tempt. )

(dist-H, O : defatted powder =20:1)
centrifuge (5000 x G for 30 min.)
(Kokusan model H-251)
2
residue supernatant
filtration with flter paper
{Whatman No. 2)
Filtrate (water extract)
dialysis by ultrafiltration at 4T)
(Amicon PM-10 membrane )
(dist-H, O : filtrate = 4:1)
etentate

Fig. 1. The process for the preparation of sample.
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Table 2. Total P and phytic acid P contents

of raw, cooked soybeans and Tempeh?

Total P Phytic acid P
Sample (mg %) (mg %)
raw soybeans 744.28+ 5.0 539.38 +14.032
water extract 377.24 +28.07°
retentate of ultrafiltration 92.80 + 4.68°¢

cooked soybeans 731.8 +10.6 462.28 +11.802
325.44 +11.81P

70.07 £ 2.36¢

water extract

retentate of ultrafiltration

Tempeh 718.60+19.3 348.64 +23.092
Water extract 240.73 +11.74b
retentate of ultrafiltration 42,90 + 4.70¢

Mean +£S.D,

1) : dry weight basis

a,b,c: p < 0.05
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Table 3. Protein and phytic acid contents, and phytic acid/protein ratio(mg phytic acid per g

protein) in raw soybeans and Tempeh?

Protein Phytic acid® mg phytic acid
Sample (%) (mg %) /g protein
raw soybeans 50.88 +0.72 1912.62 + 45.58
water extract 27.94 +0.62 1337.68 + 99,56 47.89 +1.062
retentate 22,44 +1.07 329.07 +27.30 14.68 +-0.71P
Tempeh 52.69+0 1236.30 + 83.27
water extract 25,06 +0.82 853.64 + 41.06 34.07 +£0,272
retentate 19.50 + 0.53 152,12+ 37.01 7.80 +-0.83P
Mean + S.D.

1) : dry weight basis

2) : calculated phytic acid assuming 28, 27.

phosphorus in the molecule
ab: P<0.05
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Table 4. Ca and Zn content: in raw soybeans
and Tempeh®

Sample Ca(mg %) Zn(mg %)
raw soybeans 210.96+ 585 554 +0.04
water extract 130.16 +-15.60 3.53 +0.06
retentate 23.17+ 1.57%  1.03 +0.04%
Tempeh 213.06+11.74 564 +0.07
water extract 137.25+12.53 3.63+0.06
retentate 1550 + 3.14*  0.82 +£0.09P

Mean +S.D.

1) : dry weight basis

ab: P<0.05
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Table 5. Results of sensory evaluation of two tempehs

General Total
Sample Color Odor Texture  Appearance Flavor desirability score
T, 3.69 +-0.63 3.38+0.86 3.69+0.85 3.69+0.86 3.31+0.8 3.73+0.62 3.57+0.72
T, 3.85 +0.69 4.0040.82 3.46+0.83 3.85 £0.70  3.77+0.73 4084053 383083
F—value 0.13 8.90* 0.93 0.34 2.98 9* 7.45%
Mean +S.D.
*P < 0.05
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