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The Research About Nutritional Condition of Phytase-
producing Strain by D-saturation Optimization Design
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Abstract: This research is to optimise the best nutrition condition of the phytase-producing strain (Spicaria
Harting 26-13-4) which is from the black soil growing soy bean in Hailun City, Heilongjiang Province. The
D-saturation and optimization design are carried out on the added amount of carbon, nitrogen and bran on
the ferment substrate. The equation is made according to the three material then the best added amount can

be confirmed.
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Table 1 Single factor trial

Ttem Level

Carbon sources

(g/L) Carbohydrate concentration 30 40 50 60 70

Nitrogen sources

(g/L) Nitrogen concentration 5 10 15 20
(%) Bran 0.1 0.3 0.5 0.7
(g/L) KH,PO4 0.002 0.008 0.02

Promoting factors on phytase

production

(mL/L) Phytic acid
(g/L) Pytic acid-calcium

0.002 0.006 0.02
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Fig. 1 Effects of different carbon sources on phytase pro-
duction
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Table 2 Effects of glucose concentration on phytase

production

(g/L) () ()

Glucose Relatively phytase Relatively
concentration(g/L) activity( ) biomass( )

30 96.21 89.71

40 100 100

50 95.45 95.10

60 84.85 93.14

70 83.33 93.14
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Fig. 2 Effects of different nitrogen sources on phytase
production
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Table 3 Effects of different nitrogen concentration on
phytase production

(g/L) ) ()

Nitrogen Relatively phytase Relatively
concentration(g/L) activity( ) biomass( )

5 81.62 56.79

10 82.16 85.02

15 90.27 96.29

20 100 100

25 75.68 80.25

F4 THERIAFNE B BREE X P ERAY 2

Table 4 Synergic effect of NaNO; and peptone on phy-
tase production

wiwy ()

Nitrogen Relatively phytase activity( )
S 100
S:P=1:1 36.48
S:P=1:2 41.76
S: P=2:1 55.58
S: P=3:1 113.63
S:P=4:1 107.31
S: s P

Note: S: NaNOs; P: Peptone
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Table 5 Effects of some promoting factors on phytase
production ,
() ()
Concen- Relatively phy- Relatively . . . e .
Simulation tration tase activity( ) biomass( ) 24 iﬁ%%ﬁ%éﬂﬁkﬂ‘] D-tﬂ*u lﬁgﬁﬁtpﬁ
0.1 100 100 X , 20 g/L~
Bran 0.3 99.70 127.55 60 g/L; X, , 10 g/L~
0.5 98.22 140.82 30 g/L; X5 , 0.05 ~0.25 D-
0.7 96.45 157.14
0.002 g/L 5.03 87.76 6
KH,PO4 0.008 g/L 53.30 90.82 X /L, X
0.02 g/L - 93.27 LR (g/L); X,
@0 )  2mLL 84.57 25.52 (g/L); X; () D-
Phytic acid 4 mL/L 89.33 25.65 s
; D0 L il OB vy —0.744+0.006x,40.027x,+0.7x;3—
Pytic acid-
Caletum 2006 ¢ = i 0.005%%;-0.001x,2-0.198x5>
0.02 g/L 95.50 44.17
0 52 51.02 01 ol
-Logll,
Blank 20.5 g/L, 0.152
, , 0.20 FTU/mL
3:1,
, 15.4 g/L, 5.13 g/L
0.008 g/L ) 7
, ly-y T ,
, F
0.02 g/lL , Foosa, 7= 237> F = 2.39, ,
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Table 6 D-saturation design of three factors

X X X Phytase acgilfgz;l;%/mL)
1 40 20 0.25 0.147
2 40 20 0.137 0.196
3 23 11.5 0.209 0.174
4 57 11.5 0.209 0.131
5 23 28.5 0.209 0.103
6 57 28.5 0.209 0.174
7 60 20 0.05 0.145
8 20 20 0.05 0.134
9 40 30 0.05 0.143
10 40 10 0.05 0.128

F 7 WIERE

Table 7 Test results to verify experiment

E e = & Actual phytase ac:ili:tl}{égll%/mL) Forecast phytase a((:zziltj}izrlg:l“)U/mL) byl

1 42.1 15.4 5.13 1.52 0.22 0.20 0.002
2 40 15.8 5.25 1.7 0.050 0.061 0.011
3 38 11.3 3.75 1 0.112 0.091 0.021
4 41 14.3 4.75 1.5 0.120 0.116 0.004
5 41 16 4 1.6 0.096 0.095 0.001
6 43 14.3 4.75 1.55 0.108 0.128 0.020
7 42 13.5 4.5 1.6 0.150 0.139 0.011
8 45 11.25 3.75 1.5 0.182 0.198 0.016
X (g/L); Xa: (g/L); Xs: (g/L); X4t ()

Note: X;: The adding amount of Glucose(g/L); X»: The adding amount of NaNO; (g/L); X3: The adding amount of the Peptone (g/L); X4: The adding
amount of the bran( )

3 41 [3] : :
. , 2008, 39(1): 112—-116.
D- [4] Seong JY, Yun JC, Hae KM, et al. Isolation and identifi-
26-13-4 cation of phytase-producing bacterium, Enterobacter sp.4,
’ and enzymatic properties of phytase enzyme. Enzyme and
423 g/L; 15.4 g/L; Microbial Technology, 1996, 18(1): 449-453.
5.2 g/L; 0.152 0.50 g/L; [5] , .
0.03 g/L; 0.03 g/L; ,2001, 14 (3): 31-34.
0.50 g/L, 0.220 FTU/mL [6] Grasshoff K, M Ehrhardt, K Kremling editors. Methords
of sea water analysis(II). Weinheim: Verlag Chemie. 1983,
,’gq % i rﬁk pp-125-131.
[7] .
[1] . . . , 2001, 22(9): 1-5.
, 2002, 6(4): 343-346. [8] , , . CN-92
[2] , , . . , 2000, 6(20):
, 2006, 27(12): 173-174. 11-13.
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