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W OE OAMAFEE I MR CNFERBEER, WS LN R Y F, &4 b Aspergullus niger FZ41, X T
BAEREFBENRELSF, RELREREEFE(w/w) THEERR 4% ,NH,NO, 0.08% ,KCl 0.05% ,
MgSO0,-7H, 0 0.05% ,FeSO, -7H,0 0.003% ,MnSO, -7H,0 0.003% , A& 1 L, ¥ % % #& 4 pH 14 6.0, # % % 36
h,BAEN 5%, %% E N 50/500 mL, 7 30 °C 220 r-min~' T3 84 h, 8 % 7 i 219 U-mL™',
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Abstract

A phytase-producing strain was isolated and identified as Aspergullus niger ¥Z41. Liquid fermentation was investigated

and the optimal fermentation medium obtained. A 500 mL flask filled with 50 mL inoculums with an initial pH of 6. 0 was used in

the inoculation. The relative percents of ingredients of fermentation medium were; starch 4% , NH,NO, 0.08% , KC1 0. 05% ,
MgSO, -7H,0 0.05% , FeSO, -7H,0 0.003% , MnSO, -7H,0 0.003% . The age of the inoculums was 36 h, with initial medi-

um pH 6.0 and an inoculation dose of 5% . Extra-cellular phytase production was 219 U-mL™" under fermentation conditions of

30 °C at 220 r+min~"' for 84 h.
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0.05 g,FeSO, - 7H,0 0.05 g, 3§ 20.0 g, H R 45
1.0 g,k 1 L,pH 5.5 ~6.5, W iA = & BEH: 32 3
JHIEIHE 30.0 g, MR 3.0 g, (NH,),S0, 2.0 g,
KCl10.5 g,MgSO, -7H,0 0.3 g, MnSO, - 7H,0 0. 05

g,FeSO, -7H,0 0.05 g,7K 1 000 mL,pH 5.4 ~5.6,
52V 1 v 2k R V(AR 7 lg R B B R

1.2 WAHZE

1.2.1 FHEBEEERNTE W0 7R R
KO BES B PRI RS 10 ¢ TAA 90 mL o
F7KHY 250 mL =AM, #& % 20 min, § EH 20 ~ 30
s, M EERBBEM1x1072 ~1x107° s-mL ™' 3%
i Tk s b 4 37 CHigr , W 28 CHEFR
3~4d,H THBRSERFERBERA G@RM, ™
1 R T8 19 TR PR BB 5 K A AEL R 45 , 76 TR 9 1Y R DR B
B B PO A 3 B B A KA B R IR B O
WEFEP  FHEERODRKBAEF (HEHR2~3
d) ,#Fh 2 ~3 HEFFHEA 50 mL FHFFEM 250
mL =/AEP, 5 F 30 CH 220 r-min " HEHEFHR
3~7d,5F 24 h MHERREETE T .

1.2.2 HEBEFEHDNNE KRAN - HER&EEW
FE g EE Y TAE 6 IR 10 mL & B2, 10 000
remin " B0 5 min, UL WA S RLEG R . BUHL AR
W1ml £E5HBETHES,37 CRKBRIRS
min, FIMAEF 37 CH K 2 mL 0.007 6 mol -
L BB R E BT 37 CHERKEF, K
B 30 min J5, 32 BPiDA 2 mL B /4 B AW,
4000 r - min™" B .0 10 min, B _F ¥ W%, W B 75
OD, s 8o S HRUERE SR H BT L EE S
B & S B (U) & XA TE 37 C.pH 5.5 &4 F,1
min 4 M 0.005 1 mol - L ™' W AEBR AN ISR P BRI 1
nmol FEHLBE T & A AE R EE & 4 1 > BEIE AL,
1.2.3 BEFEXFHXNTEHARE S5THA R K
B RIR LT R /R B W 7 5L 5, 7 LA W 7 i 1Y

3AETF 3 AR, R Ly (3°) IR RHAT 47 o
1.2.4 EFREHXEORW 250 E & BER
JE L BEFR AT B R B R TR R B =AM
VR X 7 Bl Y R
1.2.5 BEREMXE s EKRIETE
8 4 WAERIRE,30 C A 220 r-min ' HR T3 5%, W
B LR VR RS , o B HOR R RS E 1R RE o
2 HRESWR
2.1 EERE ARG

I FHE R 1 BB 9% K A MR IR 45 , T8 L B 1, i
B 1 BB K, HLE 0 B 15 0 58 A9 B bR 21T 40
BER BN TEREREATHEESUE (A
la), BEFWM, E&RT, @M, @& IE6,
RERMTBEFREH(FEF4~7 ), HIERE B
SFEAGBR,FBEHY LT, 2 IR PR, 5 %R A
R 2R L, IR =R, B AT, R
W E, AR, BFRERITHR, AER. B 1
(b) RIEERMEE T BRI SR, BBk o £ F
GV N R SANRE IMIE S RSP E IR ININ
B E/ME B £ R, bR A, R
a2 R A (R 4 F00) 9040 %8 8 vk O i 2
BB, 74 N Aspergillus niger FZ41
2.2 EFEEFGHXEHAZMN
2.2.1 AEBEXNEHZW Ll 4% Z 250 %
Bl SR T I M a3 AR A 7 g B R A
HEY BRI, 7E 30 °C 220 r - min "' IR & BEHE 5% 84
b, I R G T VR B O o SE G 45 R R B AT U M TE R
YE R BRUR , BEIE B 1= o
2.2.2 AEREXNTEHBEHW UBSH. FH
B .EHAMK.(NH,),S0, -7H,0 ,NH,NO, ,NaNO, 4}
B A = Bl 35 R B P AR . A HLAR TR
BH 2% , I AFILRATTR & EMHEFERE M, 45%

1 EHE FZ41 EEREFE FRFE(a) REFREH (400 x ) (b)
Fig.1 Character of A. niger FZ41 in Czapek medium (a) and its conidiogenous structure(400 x ) (b)
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2.2.3 RHTEXMZEmEATME 555080 A Rk
JEH) Mg** \Fe’* \Mn’" \Cu’" K", 7E[A] — &4 F 3t
fTRBERESR MELEBREE. S5REH M,
Fe’* Mn’" 4 ¥ 7% 1 FI, RE 6 B A 35 £ 2 B4R &
29% \19% F1 12.5% ,Cu’ " X} B 5% v B A 104115 H
K™ S EEE A Ko BT LA BT 72 8 45 fin MgSo, -
7H,0 0. 05% ,KC1 0. 05% , FeSO, - 7H,0 0. 003% ,
MnSO, -7H,0 0.003% .

F1 EXRBHER

Tab.1 The result of orthogonal experiments

E AEETER  NHNO, Mg i
Treatment A Starch(% ) B (%) C(%) (UrmL-")
1 2(1) 0.08(1) 0.03(1) 182
2 2 0.14(2) 0.03 180
3 2 0.20(3) 0.03 175
4 4(2) 0.08 0.05(2) 215
5 4 0.14 0.05 207
6 4 0.20 0.05 210
7 6(3) 0.08 0.07(3) 198
8 6 0.14 0.07 194
9 6 0.20 0.07 192
K, 537.0 595.0 586.0
K, 632.0 581.0 587.0
K 584.0 579.0 580.0
ky 179.0 198.3 195.3
k, 210.7 193.7 195.7
ky 194.7 193.0 193.7
R 31.7 5.3 2.0

Ky K Ky 5330845 R OKF 1.2 F103 W7 Bk by F0
k3 6}5“?@ K] sz ﬂ] K3 H‘]:‘F‘ﬁgﬁ,R w*&%(kmax _kmin)o Kl ,Kz and
K, is the production summation of the factor 1, 2 and 3, respectively.
ki, k, and k; is the average of K, K, and K;, respectively. R is range,

namely, &y, = k-

2.2.4 EXRE UUgm™EH3 >FEFERT,3
AR R Ly (3°) IERRIAT . iR 1 AT
A 7= 5 5 R R AR I R WER (A) > NH,NO,(B) >
Mg’ (C), HEEAAE T RN ABC,, BEHRH
4% ,NH,NO, 4 0.08% ,Mg’* # 0.05% ,

2.2.5 EFEES pHXN~HMEOFEW KK AR
#hE pH(E(2.0.2.5.3.0.3.5.4.0.4.5.5.0.5. 5,
6.0.6.5.7.0.8.0.9.0) B & & BEHE 23,30 C
220 r-min 'PEEEFE 84 h, AR 12 h W B H A BER
B B8 ol e R B lg i pH, LIS R R,
pH 7 6.0 BB SR H % ,pH 4 4.0 ~4.5 B 7= Hg 1
K&, pH A 7.0 ~8.0 Bf =B 2R3 T . Bk
W8 eSS R AR 4G pH 29 6.0,

2.3 BEFEHXTEEHEARI

2.3.1 ABEBEXNTEHEAIME 1E20 C.25 C,
30 C .35 C .40 CEBEEE T ,220 r-min BT
7% 84 h, W€ H K BEWR B TS , LI 45 R WK 2, K%
6 BEA 30 °C B 7= g B o i , R BRI B R 25 °C i 35
CHIEGIEHE A BT T B, K BEIRFE A 20 C By = i &
K. Bt AERBERE R 30 C,
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Fig.2 Effects of temperature on production of phytase

2.3.2 #EHMEXNEEMAOEE HREEMET
30 °C 220 r-min 'R EEFR 3 ~7 d,E 12 h il E
HEGWE , HH MM, TmE R WA 3, #Hfh 84
h B PR B 2% ; Hefh 84 h S FERT E 4R, P i &
TRE;HEAN 24 ~36 h AR R KRKR, Z 58
KB R VL5 ;5P 96 ~ 144 h A B = F & T V52
Rt B A K BERT [E] 2y 84 h,
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Fig.3 Effects of cultivation time on phytase production

2.3.3 EMEXNTEHOEW KM TFBRIE 1%,
3% 5% 1% 9% 11% /] Ll A% H 50 mL 3% 5%
H 250 mL =85 ,30 °C #1220 r-min 'R 1
Fr 3 ~8 d, I E H & B MR B , 2 KR E R &,
IR IIE 4. $& 5% B E P BB R R K B
B 1% EAE, W iEAE KRS, ™ MR A&
BRI, R B AERL I N, B AR S% 5, HE
B AP BN WS K, 7 B B R OR B N, = A BT R
R E R 5% HBGEH .
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Fig.4 Effects of inoculation quantity on production of phytase

2.3.4 FFEEXTEARZME S00 mL =AM P
# 100 mL & 3L SR 5, 40 B SF B R A Kt
] 12 h.24 h.36 h.48 h.60 h.72 h {1 FpF,
30 °C #1220 r-min YR, WS H KR BB BT
LA R R, AR TR Y 36 h B R R
MR E A ABERK, mEE AR,
Tl 7 B8 R 60 h 172 h B, BEIE H A — € R
TR, B, EEEREAFEE Y 36 h &AEH
235 =ZAMERBREXTEBAOXME 7£ 500 nL
) =443 # 4% 25 mL.50 mL.75 mL.100 mL.125 mL
4 2 Y B B AR R T, 30 °C 1 220 1 min TR
B84 h MEH EEBREE. 4R RW,ERE
£ 50 mL B & P VR A Y B O O R A 2 R B
B %A BT T M. BHIL, %% 50 mL F3E B N E.
2.4 BEEREMHRE

W U 2 B A B R FZ41 AT E 2R 4 AE AR
%,30 °C 220 r-min " PRGGHEFE , W LR UK B
TE LR EN Wk FZ41 2 4 WHER, BTERERE
7203 ~219 U-mL ™', YL B #k FZ41 B AT
AT E T
3 itig

TE I 4k 35 5% B o A R 45 BE 17 4 IR B
AWRRE, MREAFAETK,EHBFER
HWERILABWIE, ERETHBABH, &K
FEFHMEYRBKBHERS ™ EEHE, B
AR A ERE ™. AFERHEXY
B ES I MR EM R B E, R
A. niger F741,

FIFBAR G 2 5 R BEIRT] A, niger FZA1 By B3E
REERE SRR (w/w) ] YEMETER 4% ,NH,NO, 0.08% ,

KCl 0. 05% , MgSO, - 7H,0 0. 05% , FeSO, - 7TH,0

0.003% ,MnSO, - 7H,0 0.003% , ¥ 3 Kt 4 pH B

6.0, Fiy k36 h, TEFME R 5% ,EWEH 50/500

mL,7E 30 °C.220 r-min~' F 3 84 h, B 1% 7 &

29 U-mL™", SEFMELERNTRIBFEFTMHF

BRd 1o B P B 7 O A o
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