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Degradation of Phytic acid in Chungkookjang Fermented with
Phytase-producing Bacteria

Jung, Ji-Heun, Seoung-Guk Kang, Yong-Soon Kim and Hee-Jong Chung*

Department of Food Science & Technology, Chonnam National University

Three strains among 8 isolates from the fermented chungkookjang were shown the strong phytase
productivities. The phytase activities in manufacturing chungkookjang with thrse bacteria were max-
imized after incubating at 35-40°C, pH 7.0 for 5 day. The contents of same amino acids and riboflavin
were increased in chungkookjang manufactured with these phytase-producing bacteria and the rate
of phytic acid degradation was much higher in chungkookjang manufactured with a single or mixed
cultures of these bacteria than in traditional chungkeokjang.
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Table 1. Relative phytase productivity of the strains
isolated from traditionally manufactured chungkook-

jang.

r————
A,

, Released Relative
Strains
phosphorus ( ug/mi) productivity (%)

C, 1.52 12
Cs 9.80 79
Cs 10.04 84
Cy 3.40 27
Cs N.D* -

Cs 1.00 8
Cq 12.40 100
Cq N.D* -

*N.I; Not detected
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Table 2. Characteristics of the phytase-producing
bacteria from traditional chungkookjang.

w—, m—wr ‘m—mrrer

| e Bacterial isolates
Characteristics

Co Ca Cy
Gram stain + + +
Cell shape rod rod coccus
Fecultative anaerobic - + +
Spore stain + + _
Nitrate reduction + + +
Catalase + + +
Oxidase + + +
Motility + + _
Utilization of Propionate - + +
Citrate + + -
Indol produced - - ~
Growth in 3% NaCl + +
7% NaCl + + +
10% NaCl - — W
15% NaCl - - -
Growth at 45°C + + +
45°C + + +
50°C + + +
55°C — + _
60°C - w _
Lipase + + n
Hydrolysis of starech + +
gelatin + + +
casein + + _
M.R test - - "
V.P test + + -
O.F test + + +
Acid from D-glucose + +
L-arabinose + + -
D-xylose + + -
D-manitol + + _
maltase +
sucrose +

D-trehalose
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Fig. 1. Effect of temperature on the change of phytic
acid content in chungkookjang manufactured with a
single and mixed cultures of phytase-producing bacteria.
—a- B, subtilis -e- : B. subtilis and B. licheniformis
~B- : B. subtilis, B. licheniformis and S. epidermidis
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Fig. 2. Effect of initial pH on the change of the phytic
acid content in chungkookjang manufactured with a
single and mixed cultures of phytase-producing bacteria.
- a- : B. subtilis —e— B. subtilis and B. licheniformas
~®- : B. subtilis, B. licheniformis and S. epidermidis

k2t 35CollA 59 Fab wiokdlE Wl 5
2-o]] wv]aled FrAgo| WHolz]& 7BEE K1
Phytase A84tzol| oI5t M|IZZEH HIEe| &
A EH o 7 Alzdt A phytase A o] 48t
TFE clel wm= SEPEE ko] AlEg A=Eake] 9
v

L=
abAd 5-2- wlmgk A= Table 33 2o, miA») 3§



426

1.8
1.6 -
S
I
3
=
o
£
=
W
<
=
¥,
9
0.2+
00 i 1 L 1 AL
1 2 3 4 3
Time (day)

Fig. 3 Effect of time on the change of phytic acid con-
tent in chungkookjang manufactured with a single and
mixed cultures of phytase-producing bacteria.

— A-: B. subitilis, —®~ : B. subtilis and B. licheniformis
—m- B. licheniformis and S. epidermidis.
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Table 3. Chemical composition of the non-fermented soybean, traditional chungkookjang and chungkookjang manu-
factured with a single and mixed cultures of phytase-producing bacteria.
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Component (%)

, Crude Crude
Samples Moisture protein fat Sugars Ash
Non-fermented soybean 5.50 36.50 17.07 32.30 5.20
Traditional chungkookjang 5.54 37.10 16.80 30.30 5.25
Chungkockjang manufactured
. e 5.41 40.20 17.10 31.10 0.29

with B. subiilis
B. subtilis and B. licheniformis 5.79 39.80 17.60 31.40 5.40
B. subtilis, B. licheni s and

subtulvs, B. licheniformas an 5.75 40.80 17.60 30.60 5.31

S. eptdermidis
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Table 4. Amino acid contents (mg%) of the non-fermented soybean and the chungkookjang manufactured with a

traditional method and phytase-producing bacteria.

Amino acid
Samples Essential None essential Totol
Val leu Ile Thr Lys Met Phe Asp Ser Glu Pro Gly Ala Cys Tyr His Arg
Non-fermented
2004 2003 1935 1352 2091 433 2158 2848 1452 3738 1252 1373 1403 600 1379 1222 2320 32351
soybean
Imdm'f’“a] ChUNg  1og6 2689 2111 1456 2169 494 2242 3042 1544 4523 1380 1542 1759 516 1487 1433 1098 32531
kookjang
Chungkookjang ma-
nufactured with 2130 3164 2281 1298 2420 499 2640 2706 1379 4440 1389 1289 14561 421 1674 1249 1789 33650
B. sublilis
Chungkookjang ma-
nufactured with 2635 2625 2285 1287 2341 445 2478 2722 1411 4542 1443 1272 1490 493 1638 937 1488 33975
B. subfilis and
B. licheniformis
Chungkooljang ma-
nufactured unth
B. subtilis, B. iche- 2182 2947 2370 1370 2493 497 2454 3053 1500 4494 1399 1483 16056 470 1688 1360 1583 34170

niformis and
S. emdermudis

Values expressed on a moisture-free basis.

Table 5. Some minerals contents of the non-fermented
soybean, triditional chungkookjang and chungkookjang
manufactured with phytase-producing bacteria.

Minerals (mg%)
Samples p Ca Mg Fe Zn
Non-fermented soybean 420.0 90.8 183.0 9.2 20.0
Traditional chungkookjang 453.0 926 1870 95 230
Chungkookjang manufac-
502.0 1145 201.0 9.7 26.0
tured with B. subtilis 0
B. subtiis and
. ‘ . 494.0 116.0 193.0 9.5 27.0
B. bwcheniyformas
B. subtilis, B. licheniformis
’ 1.0 1103 197.0 9. :
and S evidermiidis 501.0 110 95 26.0
Values expressed on a moisture-free basis.
riboflavin ] AE-E & 4 qlodn AR B Fxjel ¢
3 dlF 59 riboflavin o] okt EFHE ¢+ U
E3), %25 phytase AN T S epidermidis ©
riboflavin ATl Biubs A5l riboflavin & &

22 e ¥ 4 UN

Phytic acid EI&F 5}

Table 6. Riboflavin contents of manufactured chung-
kookjang without and with different phytase-produc-
ing bacteria.

Samples Riboflavin (mg%)
Raw soybean 0.19
After soaking 0.14
After soaking and autoclaving 0.13
Traditional chungkookjang 2.49
Chungkookjang manufactured 2 08
with B. subtilis
B. subtilis and B. lichemiformis 2.17
B. subtilis, B. licheniformis 181

and S. epidermidis

AEHF, A% HFA 9 phytase BAHEFol &7t

AFA 2£9] phytic acid &8-S 2AHE 247 Table 7
o 41 2} AT Tl 146% dHi-E o]
phytic acid 7} #E3 4ol bacterial phytase ol 2}3l
Abctel Baislg. ob 4 9lojel 53|, B subtilis 2t B.
licheniformis & Z3raol| -']GH A=Z-AollA  phytic
7deb AT S epidermidis 8¢ EFTT

O] A

?é’o] AR
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Table 7. Phytic acid contents of non-fermented soy-
bean, traditional chungkookjang and chungkookjang
manufactured with phytase-producing bacteria.

lati
Phytic acid  o20ve
Samples reduction
content (%)
rate (%)
Non-fermented soybean 1.45 -
Traditional chungkookjang 0.87 41.50
Chungkookjang manufa-
k.J 8 o 0.49 67.50
ctured with B. subtilis
B. subtilis and B. licheni-
, 0.40 73.60
formis
B. subtilis, B. licheniformas
0.71 52.40

and S. epidermidis
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glutarnic acid & leucine 2] 4% oln|xAbH ribo-
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gheke] Zhart #A-stolc},
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