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Abstract

Tempeh-type fermented products were prepared from soybean, sorghum or mixture of soybean
and sorghum(1 : 1) with the traditional Indonesian inoculum(LARU : mixed cultures of Rhizopus oligo-
sporus). Fermentation increased protein and fiber contents in the soybean tempeh(ST) and tempeh
of soybean-sorghum mixture(SSM). Fat content was slightly higher in sorghum tempeh(SGT) and
SSM than that of control. During the fermentation, pH, soluble solid and soluble nitrogen were increa-
sed, while no significant change was found in the total solids. The trypsin inhibitor activity(TIA)
and phytic acid content decreased after 32 hrs fermentation. It is suggested that Rhizopus oligosporus
is capable of hydrolyzing trypsin inhibitor and phytic acid of the substrate. Thiamine and niacin conte-
nts increased in all samples as compared with the unfermented control. In amino acid level, there
were some decreased in total amino acids after 32 hrs fermentation in three types of tempeh. While
the concentrations of lysine, valine, tyrosine and alanine in ST, SGT and SSM were increased those
of serine and glutamic acid were decreased in compare to the unfermented control.
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Table 1. Effects of fermentation on the proximate composition of sorghum and soybean®

Grain Monstux ¢ Crude protein

Sorghum

control 6.24 10.53

fermented"’ 3.96 10.32
Soybean

control 5.54 51.87

fermented 5.68 53.66
Sorghum + Soybean

control 6.50 27.81

fermented 4.42

30.84

a) Data expressed on dr\ v\e];ht basis
b) Fermentation time : 32 hrs
¢) Calculated by difference

= A

A : -
TI, mg/g of sample= 5 X dilution factor

E[O2I} LJo(Opplo] &t

Alge] Axels Lymen %709 upwdoll o} sfshel
3. Takadiatase(Sigma, A-0273) £ 78 &tdch o
o2 bromocresol greeng Ab&alo] & aujdg o i
Elojul ekol] A}8-&lgict ulolol4le AOAC Hb Hio)
ubet AxjEbiedl dFel g R EAge] Ae
MBEE IN-H,S0,0.2 121Coll 4 30%-7F 7h52al
pHE 458 ZA3l3 oix}slo] ojle B a}&s}
G, FEAEE AOAC Wl ™o FEyAyel wel
A

24 8hod et

olo|itel 24

A4 Feko 2 10mgoll Awdsls oke
6 N-HCl 6 mi g 7}sfed i 7hd 787} %"ﬁﬁ}
110C 2ol 2247 7b a3 5 bz
M-Sodium citrate(pH 2.2) gt&8lo g 100 m/iz A
25k oS 05 W A|85 olu] 4t A% A 7] (Biotro-
nic LC-5000) & ¥-AM&jeich

N
o~
O
—
_TL

Ho oy

UM EO| Bis
Table 1& 7

13 A]g_g] R I 32”7} % ol ‘ﬂ"j—&'—.‘%}
HEHE vehd Zlld| t}]—rg} r,ﬂ:;_;_/; 7
s 44 el 3

Abe) Al AR ghebel ZbE spde
2 AR e -trase] A Ay
’ ME b ek ol

Crude fat Crude fiber Ash Carbohydrate®’
845 2.04 1.21 7777
10.74 248 141 75.05
29.30 3.29 2.89 12.67
27.40 4.69 3.01 11.24
18.83 2.60 1.92 48.84
20.34 3.05 2.07 43.70

Gy dekel we el BesEs gaels) o

shEe &
Abell o] o] oj&slol AtdiHo R Z71gk A
AtEslc Bai &%= diFet

Au) gee)

Ho g
e %

R

E7h8 Ang 31 s
> Wb asta fokell Aubgeke] F3 Es &
2=l & *‘01 °‘°%L+71 ufj o “—JEAMOH m}ﬂ fa‘%}i’%
zol & )
el Olﬂ-‘@ L1 °4¥5M140k ﬂt}l *37‘515} EH*—
stge| Fat &EE-g FEol7l At R o) &
stol alojyd Asfeby Rolxlth Wahg 5% thFet
ol 8.3 wlul A xe gle] EbSElEQ 714 WAL
Folol 2zt AA oY B2 o] fufFolzty &

2
Ay Aot d27k B3E AL, Suparmo FHE f
I3 =

nl o
= ]

Hu gy £ sEEl msl
Fig 2+ 2astyds §sted deopd 3abdql wWats
vieb Zeld], HF, F4, dF-r YA 2 F
aadtel Wshe WE glsich wart A oet
A e AY el 3%l 64%E, tIF
A 14%o] N 5292, dF-54 E3 e 50%0 A
2%8 F7tekdoh §3 F5E Alghe st o
g EakRso] A AAAQ 244G Eo) Fekol
o8de wEEy] A @gEd & YA E EHe
eba] o] shgof o3t A& -&(softening) ] 7}
%02 lslol tidFe] Lajo] rldela & ¢ glekh
2z A A B. o :é!.zi“} 71l .IL:IOLQ] ,\ﬂzl _6_
o

)

L
&g

A A AR

AE-slol 2§ Zlolefa &5
pH ®iste el sz} 650004 698,
5.8¢ 41 7.107}A] Hra s} 32417 e A4
gtoll whe} UxlHog FAEE o F alaitl». o -5
Ao HWEE 635404 721714 %7}}

°1% pHel @xg Z7+% wgick ol

A
g
d

o} BL
iy

o 5
484



ST

70

60,

Soluble matters(%)

\\.,

{

0 1 | 1 1

SGT SSM

W5 EESES dHLR 671

L A | 1 1

o} 24 32 48 O 24

32 48 0 24 32 48

Fermentation time (hr)
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Table 2. Trypsin inhibitor activities of sorghum, soy-
bean and sorghum-soybean mixture(1 : 1) after 32 hrs
fermentation

Trypsin inhibitor(mg)

Grain

Tl/g sample Tl/g protein % Reduction

Sorghum
control 0.3929 3.7312 85.77
fermented 0.0548 0.5310

Soybean
control 0.5572 1.0742 56.44
fermented 0.2511 0.4679

Sorghum +

Soybean

control 0.9850 3.5419 69.76
fermented 0.3304

1.0713

Table 3. Changes in thiamine and niacin content of
sorghum, soybean and sorghum-soybean mixture(1 :
1) after 32 hr fermentation(data expressed on dry
weight basis)

Grain Thiamine Niacin
(mg/100 g) (mg/100 g)
Sorghum
control 0.12 4.67
fermented 0.16 11.25
Soybean
control 0.34 0.12
fermented 0.70 1.52
Sorghum+ Soybean
control 0.92 L70
fermented 0.59 548
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Table 4. Amino aicd composition of soybean, sorghum and soybean-sorghum mixed tempeh and unfermented

samples (g/100g : data expressed on dry weight basis)
Soybean Sorghum Soybean-sorghum mixture
Amino acid 2 " "
unfermented fermented unfermented fermented unfermented fermented
control tempeh control tempeh control tempeh
Lysine 3.28 3.30 0.37 0.53 2.64 2.76
Histidine 2.02 2.17 0.66 0.58 0.77 0.17
Arginine 3.85 354 047 045 1.71 132
Aspartic acid 6.29 5.78 0.71 0.66 188 3.69
Threonine 2.10 231 0.32 031 119 1.05
Serine 2.78 2.56 043 042 1.63 135
Glutamic acid 10.29 9.79 2.05 1.90 7.74 5.37
Proline 3.10 293 0.88 091 2.06 1.53
Glycine 220 2.24 0.36 0.33 121 1.05
Alanine 243 264 0.76 0.90 122 1.58
Valine 2.37 244 0.42 0.46 1.04 144
Half-cystine 0.80 0.78 0.15 0.17 0.36 034
Methionine 1.07 1.04 0.25 0.21 0.19 0.35
Isoleucine 2.64 257 0.42 043 0.92 2.82
Leucine 408 3.83 1.23 1.18 252 1.25
Tyrosine 1.67 1.70 0.15 0.16 1.20 1.18
Phenylalanine 249 2.52 0.53 0.51 140 149
Total 53.46 52.14 10.16 10.11 29.68 28.74
a) Fermentation time : 32 hr
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