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Effect of Phytase-Producing Bacteria on the Fermentation
of Soybean and Corn Meals

Lee, Hong-Yeol and Hee-Jong Chung*
Department of Food Science and Technology, College of Agriculture,
Chonnam National University, Kwangju 500-757, Korea

Abstract — Two Phytase-producing bacteria isolated from the fermented soybean and corn
meals, Enterobacter cloacae and Bacillus lichentformis, were used to investigate the degradation
of phytic acid and changes of some nutrient contents in fermented soybean and corn meals.
The pH in fermented soybean meal with E. cloacae was rapidly dropped after 48 hours, but
the pH in fermented corn meal was declined gradually for 5 days. The degradation of phytic
declined acid were optimized at 35T, pH 8.0 for 5 days and at 30C, pH 7.0 for 5 days fermented
with E. cloacae and B. licheniformis, respectively, Riboflavin and vitamin B;; contents were
greatly increased after the fermentation with these two bacteria, and also available lysine,
methionine and tryptophan contents were greatly increased.
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Fig. 1. Changes in pH and acidity of soybean and corn
meal fermented with E. cloacae and B. licheniformis,
respectively.
pH (@) and acidity () with E. c¢loacae 1n soybean meal;
pH () and aadity (_) with B. lichentformis in corn
meal.
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Fig. 2. Effect of temperature on phytic acid degradation
in soybean and corn meals fermented with E. cleacae
(pH 7.0, 120 hrs) and B. licheniformis (pH 7.0, 120 hrs),
respectively.
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Fig. 3. Effect of initial pH on phytic acid degradation
in soybean and corn meals fermented with E. cloacae
(35°C, 120 hrs) and B. licheniformis (30°C, 120 hrs),
respectively.

®—@: soybean meal with E. cloacae; - —
with B. Lcheniformis.
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Fig. 4. Effect of incubation time on phytic aad degra-
dation in soybean and corn meals fermented with E.
cloacae (353°C, pH 8.0) and B. licheniformis (30°C, pH
7.0), respectively.

®—®: soybean meal with E. cloacae, & —1
with B. licheniformis.
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Table 1. Changes of moisture, crude protein and vitamin contents in non-fermented and fermented soybean and

corn meals.
Sample Moisture Crude protein | Vitamin
(%) B: (mg/100 g) Biz (ug/100 g)
Soybean
Non-fermented 5.69 37.14 0.19 0.77
Fermented with 6.34 38.34 1.42 4.08
E. cloacea’
Corn
Non-fermented 5.86 10.53 0.12 0.06
Fermented with 7.12 11.08 0.22 3.46

B. lichentformis®

All values are means of triplicate determination and express as dry weight bases.

'Fermented at 35C, pH 8.0 for 5 days.
2 Fermented at 30C, pH 7.0 for 5 days.

Table 2. Available lysine, methionine and tryptophan
contents of non-fermented and fermented soybean and
corn meals.

Amino acid (mg/gN)

Treatment Lysine Methionine Tryptophan
Soybean
Non-fermented 26.88 5.07 4.95
Fermented with 43.27 1194 7.89
E. coacea’
Corn
Non-fermented 15.21 8.42 3.38
Fermented with 37.14 13.63 5.29

B. licheniformis®

'Fermented at 35C, pH 8.0 for 5 days.
?Fermented at 30C, pH 7.0 for 5 days.

bhie

2 S Holyl T o|ZE2n
AlHHo g 7hAdled E 5UA o FHlel] 0|28 1
o] ¥ eldllel F 37
VA2 E coacaes dE, WE A 2] phytic acid
Hax 35C2} 7] pH 8004 50 %< vt E A| 7 -&
F Aol whalgl e s -5 VAR B lichenifo-
rmiss AE, WE ] phytic acid 3= 30Ce}
7] pH7.00ll A 5d3t BraA|zh & FHo 3
S o4 F et ol F A7 F9 S50
349 1.36%2} 143%2] phytic acidE 77 0.35% 9}
0.56%% A A]7] 2 2 A] phytic acid s A| o &2 2
o] 871545 HoAFE Aolrh

4
2
aly
2,
1o
g
ok
)
%Ei
mLo
tjo

% H[ER 2Eel 13

F3 5L 7|AR Y] E cloacae} B, Ii-
cheniformisE Z}z} JEsto] FHAH T2 WA
Al52] TE, dlejr]l B, ¥ B9 daF2
Table 13} 7l wlelq] Byo} B2l deke- ubd 3o
AA 7 e Hod et o] W BoAZ K cloa-
cae2t Blicheniformise] & 57 35 o] & vleglnl &
ofef JAgHS 9Ju)slz Aol

2,

Available lysine, tryptophan % methionineg]
By &}

Table 20f| A&} Zrol o] &-7}3F lysine, tryptophan
’Ei-l methionine 2] #eko)] =z Hl g 3}
ol 2% A5 Z7hee & 5 Aok 22,
Tongnual® Fields(13)+= S5l 259528 &
g AARQAER AZHEY o873 lysined)
methionine ] gHeko] 2~3w] Z7}glvly B 138)gl=
o] o]7le 2 Ao A8 phytase AL} 7o
Ev) g Eo) Heighy] Wil Aoz FAHc) ol

A5 dd EalAldS @ AdE SheRs) & o

S;AA;,]EQ

7] el ol 8 bRt ofelmate) gere Z7ba
7= Aol w, 8 ¥ Aol AR&T Fuh gse
A gk o}z 419l methionine, lysine % tryptophan2]
o] & 7lzAdel Folzl AL ouigle A= s
o

ol F= n| A -5 phy..



Vol. 19, No. 5

tase WAFA o}l 7}at 5 HF<2l Enterobacter cloacae2}
Bacillus licheniformis 3 ws 55 AH-8le] F3
ey 2E 4R R A 2 7] 9] phytic
acid et 2o @& oJF AES] 3T HER
Az}, FrVEE 7|ZAER E doacaed 27 HEAA
o] e pH7} E 29 gkl FAH3E] Polzon,
B. licheniformis® 7%t ST &% w
o2 HE] AR SR 7] wd-e pHZE A S
A7z oFzb pAash= A E-E W.dck E doacaet
B. licheniformis= 7+z} 35C, pH 8.03 30C, pH7.0
o A F2} £Fr7HEE 5YEk MiekdE ol phytic
acid®] a7} el <alslel. F oF 2T A%
22| riboflavin®} vitamin Byy& a Aol A P34
slgdom FIH g2

Ak opula bz abelal
lysine, methionine % tryptophan?]

o1& 754l
5 el wiel o8 =27 Zrbesich

A2 &

2 A34)

B QT @5 Hot Avke] ANAT e

(1986~1988) 2] =Yool 2ls) et dF2] UF=
gl 33 achol] FHARERIVTH

I1.

. TUPAC-IUB:

AT s B RS Ak e =8 e A,

W 1o

513
EHIOEH

Eur. J. Biochem., 5. 1 (1968)
Reddy, N.. C.V. Balakrishnan and D.K. Salunkhe:
J Food Sci, 43, 540 (1978)

Maga. JA.: J Agric. Food Chem. 30. 1 (1982}

FErdman, JW.. J Am ©Oil Chem. Soc, 56. 736
(1979)
Lolas, G.M. and P. Markakis: J Food Sci, 42,

1094 (1969)
Chang, R.. S. Schwimmer and H.K. Burr: J food
Sci. 42. 1098 (1977)

16, 433
(1985)

. Thompson, D.B. and JW. Erdman, JR.: J Food

Sci. 47, 513 (1982)

Bartlett, G.R.: J Biol Chem. 234, 466 (1959)
AOAC: Official Methods of Analysis., Association
of Official Analytical Chemists, Washington. D.
C.. No. 14-006, 14-067 (1984)

Difco: Media for the Microbiological Assay of Vita-
mins and Amino acids, Difco Lab. Inc.. Detroit,
Michigan (1977)

Ford, 1.E.: Bri. J Nuwr, 18, 499 (1964)
Tongnual. P. and Fields. M.L.: J. Food Sci., 49,
563 (1984)

(Received July 25, 1991)



