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F M B R RS Ot P R AT T
K KK

(R k#EaREEREER TH 500275

M O MAeFUSFENINHPLHIMEEREEARGLRER. SwHRRH
BUEELE —MEFENERERTER. ERSERPHBMN RS XS E 744% A
95.0%; EEEAE P EBNEREN 40% X5, FesRETFHAEORRENENR
A-EMEBAER. HBRE pHAKLSENETRSHTTHNLEIHET. EVNFEE. R
Pk BB P — Bk A3 B (Paeciiomyces sp.), B — 8k 58 (Penicitlium sp.), EANHAR
EHhEEE,

XA ENU R ER NEE. TE

SES  (PI95

XFHERTE AEOSERN, Z—HIROANEARE". HEREFNFHT -
B ERYE, BT ERTEE 4~8%". EMNEFE, FERE T EHHOERN
. EREENEE LN ERAZBTRAGRHY. Bk, T xRRRphaE
M, EABEFRNERES AUERFHEITHEQRS EREATHATE, 21
RA R A H 6T AR

ABERMYERE, ) EHEETHEYARE WA FEBREDHESER
e, A AMEREETHA D BAEFASTAANEY Y ERBKEAEH S
MEE URSRENERNE SRAHAREF BEATASBORRAAR. BB X
FRgt{E™ %, 1R BUE Y S A AL T8 5 K R R SR OF P B B RRE 4 i R LHRGE.,

FAMEYEASERBTHBHNESE. RARRLS TEME BRENEX=ESE
ERA, AXEESBHESERERNER FELBSAREREFPORMR,
DRBHEFNE, BN, D EEASE R EREF AT THA.

1 A fr

1.1 18
HHEFARRIEREEA LI P. A2 XERIAEF VI, HEHFSEA,

12 E%E

1.2.1 £ K (Czapek) Br 5 &

1.2.2 EF5UE

fREML, CAREREYHRE M 510070
WRHB. 1996-08-27
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123 HEERHEIFE. #M 20.0ml, NH,NO, 2.0g, K,HPO, 1.0g, KC1 0.5g, MgSO, 0.5g,
MnSO, 0.01g, FeSO, 0.01g, CaCl, 0.02g, & 7K 1000ml, pH5.5. 0.60 x 10°Pa K ¥ 30min.
TEN A 2% 59505 A A B (ks K.
124 WUB¢ 55 57 & L B¥ 20.0g, NH,NO, 2.0g. K, HPO, 1.0g, KCI 0.5g, MgSO, 0.5g,
MnSO, 0.01g, FeSO, 0.01g, CaCl, 0.02g, # & /K 1000mi, pH5.5. 0.60 x 10°Pa K &
30min.
125 BISRRIEFRE. T 90%, Z# 10%, K 60%(W /W),
13 MRABERA

FeCl, » 6H,0 0.03g, BRE K58 0.3g, BB K 100ml,
14 Ak
141 B EEEL KRR —CBH L&, ATRKRERE, Ro2m BERESRA T4
BIEFETHR L, B 30CHEFAEHR INEEE, ST RUNBALS, HEFERE.
142 #HRSBRNEF. S8 Latta M1 Eskin 897751, 35 35 B M E 77 06 0% I,
143 HMHEE. HERAESFRERMNFEYHTEE.

2 Rt
2.1 WS ENGR

35 BRI 0 75 T RLRR VESRIY R T HEAT 0, —SR4 B 40 BROR AT 11 BR 2
REH.

80 B 5 B RS B P T AR e AR e b, 48 30C M9 IB B IR BRI 5% 48h IS S 00,
B E R A, JE R, SR IR AR, £ SRR AR R B () 2 48V B B BSR4 60.6%,

HARWBET 48" W ok, JL B AWEMEERSERNOERE
B A A 7 1 00 B Bk ) R A Table 1 Degradation rate of phytic acid by various isolated bacteria
R 1. W % Asw R 5K ()
HAH & E b B 5 Isolate No. Degradation rate

MTHEREFERES, & 1 0.289 416
30C 48 K15 9% 48h J5 BB 4K g 0.271 376
B A ELEEE, ME 9 0.254 338
H A, RERME, HRE 14 0.263 358
o, 2 B B 4R B G 09 6 ) O 29 0.258 34.8

16 0.264 6.0

EHHAWE, K+ B.X B&

48 0.374 60.6
R EGED 90% LU b, HA 5 079 194
&, w2, %3 1 Blank 0.550 -
P A 5 18 3 i vl ek . BRI H30T ; 36 ] 48h.
L ZRE AN B RR Note: Incubated at 30T for 48h.

ﬂ‘,ﬁﬁ ,E ﬁ‘]ﬁ:}. 5;] e K *t B ML #5352 Control: Phytic acid selective medium.
REK R . _ EH: AWK Blank: Distilled water.
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£ NMBBHERS KB HMRE 22 EMRERE
Table 2 Degradation rate of phytic acid by varous isolated molds %%ﬁk Aﬁﬂ B;ﬁ' b1l z'Jﬁi

MTEREFZTFRL, &

- Asoo R (%)

Isolate No. Degradation rate 30T £ # 3~ 11d, R ®E
A, 0.323 412 B 9% 0 A R 0 AN R TE
A 0.408 63.8 .
Ay 0.448 74.4 HhABERRRA,
Ad 0.277 29.3 W H A, A%,
As 0.423 67.8 B EL AR, rER
P 0374 549 FHESREAAFREF
B 0.353 49.3 WEL., Wbk BB R
B: 0452 73 #wAR HEQG, BREA
y o > REEH. AR REEN
B, 04l c05 g, THnERa AER

#4 B Control 0.166 - B, - BENEEEEET

43 ¢4 Blank 0.545 - BEab, ) BLrEEHT

B 2 BRI 0T ; IR 48, R, BAFESERT O

Note: Incubated at 30T for 48h Rik.

. MM ERERE Contol: Phyic acid selective medium, B E R T

Y. &K Blank: Distilled water. BAKEA, B & A}@] %

% 5E R B B (Penicillium sp.), Bk B 1 HE B R (Paecilomyces sp.).
23 EHHENEKANBHASEERAZHOER

B bk A B IR T HME S HET,30CHF 1.2.3.4 8 5d 55 51 W& K 1
RESENLE, B ITR, AHACHFWHEREN 4% EAH,3dEF
95.2%,4.5d FERERBREL,3d Wk A NRBERERLA FIRBIRE; Mk BRI ER R
£ 1d f 2d Z R E R, B 2d B REME X 95.0%,3d E Sd ZHIBARE.
2.4 pH EXEHKERZNEM

¥ HEBE A M0 B, EME pH2.0.3.0,4.0.5.0.5.5.6.0.7.0.8.0 & 9.0 (M & FHH B
LI OCHEEIER ASh G, it B EHL, S MEH A REERE GRILE 2.
ME 2 ATUEH, Bk AMBHEBEREEpHEE IO ESS ZHER, IHARSHEK
iR KR GE K.
25 BENEEEKNER

BECHBWERSRTR-MREENER. FEKD M T HEEFER
B E, 4 BTE11~15C.20C . 25C . 30C . 35C . 0T H4STHFHTHER. ELM
B4 BB A KO, SRR (LRI, BHKE 11~ 1SCHITHEHATHA
AR, ZE 20CHEKIEE,2SCEISCHES THENER, BGHEE W 30C.
2.6 HEREXNEEKERENER

Yo Bibk A F B BUEERD T IREE R 1%. 2%. 3% Fl 4% A E MBIk B S B, 7E 30T 1R
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IOOL‘

BE B & Degradation rate { % )

B 1 e EIRE A KB RS R SR
AW

Effect of incubation time on the

Hg. 1

degradation rate of phytic acid by isolates A,
and B,

1LA; 2 B,

60
40

20

i

& B R Degradation rate (9%}

2

0 40 60 80 0.0

AT2 pH A Btk A B RE
RENEW

Fig.2 Effect of pH on the degradation mate of
phytic acid by isclates A, and B,

[. A, 2 B,

F4ashfE, W EBBR AL, AHIMEH A, RBFFESE. SRLANER), HEWHKEE
(08 I, 78 B K R SR AT T T R

N3 BEDIBMAEEERE AL R

Table 3 Effect of temperatre and incubation tme on growth of various isolates

BE(C) 72h
Temperature As B B; Az B
11~15 - - - - -
20 - - + * + +
25 + + ++ +++ +++
30 + + +++ ++++ ++4+4+
35 * + ++ +++ +++
40 + + + ++ ++
45 - - - - -

=" RAAER T RTRBAER 4T RTRES LK,

b+ RRERRY,

Note: “-",
Good growth.

27 ERBTHERERENRE

ERERH: “++" BREL—B “+++7,

No growth; “+7, Litle growth; “+", Poor growth; “++", General growth; “+++7, “++++°,

BHE AR B A SEMTE C’ AP Zo* . Ba' T CoP L G R AILIT BT
WERR I IR BT, 30T R 480, R EHL, HFIREIL A, K R,
TRETHAHEN0.01%, LR NE 3. HE 3R, Cu’* M Cd** X BBk A B B IIEE
MAMBIER; T Zn’ AP Ba™" . Co’ " Fe’ ¥ Hi Li ™ % 4 IR B T ) 55 0 Bk £ 1 18R 000 R AR
F-EHESER.
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#4 ERRENEHKOER

Table 4 Effect of phytic acid concentration on degradation rates

BB BT (%) o R E (%)
Phyuc acid Degradation rate
concentration As B *88Control A Bs
1 0.550 0.54% 0347 100 99.4
2 0.540 0.543 0.216 97.0 97.9
3 0.396 0.448 0.065 68.2 79.0
4 0.341 0418 0.027 60.0 748

o REFEE H30C; MRS a8h,
Note: Incubated at 30T for 48h.

28 EREFRENEHHE
77z A
S L

8

Bk A S AT G
fBa’" M W K 40.001%.
0.002%. 0.01%. 0.05%. 0.1%
0_.2%9@%@?&&%3%%%&
CHFMhE T ERERLZ,

S 9 W E R A, R BRREE, 4
J | BRE4, HE4TL. ERET
0 HE G G i AT B Rer L Cut R Bk A RHE AR OB

]
(=
T

L=a)
[=1
T

[
t=]
T

B8R A Degradation tate { %)
F-9
.=y
T

o) ] §5 Ba®* 7E 0.001%~0.2% Z

H 3 T x bR Y ek AH - ERNREER. B

Fig.3 Eftfect of melal ions on the degradadon of phytic acid £ Bl W BRI HE M, R
L P

29 MEBHEKERENER

WA REEPSE ERBEEN R EANARSNBORE REAR AR
)31

TE R R R R A BIHD A 0.1%. 0.2%. 0.5%. 1.0%. 1.5% F1 2.0% HI i 258, H6
B A S BIER T M, 2 30C I RIEIF 48h RIL BBR A H X, WEH A, REREEE, &
B S, s AR, MRS EER KL T Bk AMRREROES. XENAEE
SRR LR T E AT RE RN ERMAA.
2.10  FEHLER B4 AR EER AR 18

B RG 7E B9 A 91 09 4 R AT A4 R R JE ML, Sk IR o BRI A e AR e, HA el
BHEAE A A K IR,

T & AL B RS FE R 4 BB AR AL A, A, P.B,.B.B,.B,. £ 30CHK
H Ash G IR L A, BIE A GEE R BERR R, MITBERORE (MR 5), A
K, HPO, i 8 b f B e ¢ LL A0 35 S 20k A K, HPO, i i) j 8 S A, 5 B0k 32 B2 i i) 2 1
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70 |
. 6uf
=
~ 100 L g 30
* i
- —t—— ——
g % £ 0
c =
Z 60 - =
1 \°\\ 5 30
o 40 2 fu}
£ \"‘\4"\0-_, # 59
# 20 =
-3 %
& 1 s L L 1 N 1 10
¥ 0.01 0.08 0.1 0.2
#E Concentration{ %) o E oy
0 0.1 0.2 I 0 5 2.0

B4 SRR TR ks e

Fig.4 FEffect of Cu’~

KAOA— EW.BRER
BX.
211 EEAEAFA
EREMAEY MM
TamrEENE"Y. BE
% ALALP.B.B gl
KEEMEYEREM T
¥ G1.R, A EFT
T B % 3 B L FE 30T $E
Kk 48h 5, WEEH
BB H A LB D 1R
KA HE—BRIR, SREN
(& 6), Xt B EH G-1.
R A1 A, 39 7 HE I A AL B2
1 0 ME — Bk A K &
X BT B A B AL
A P.B il B 7E Nl B 3¢
BEAE KW R, BEE
A UL LR g O — B JR T
K.

and Ba’*
the degradation rate of Phytic acid
1. Ba’"; 2. Cu' ™.

B S ARINE Bk A SRR W
Fig.5 Effect of glicose on the degradation
rate of phytic acid by Isolae A,

concentration on

®R5 TUSMNEHERENOKR

Table 5 Effect of Inorganic phosphate on the degradation rate of phytic acid

H Wo 3 (%)
Isolate No. Degradation rate
As 0.337 56.9
Aa 0.248 36.1
As 0.293 46.6
p 0.166 16.9
B: 0.354 60.9
B; 0.440 83.4
B. 0.365 63.4
Rs 0.175 19.0
¥4 B Control 0.094 __
%% Blank 0.52r - —

T RRERE 30T ; 15 356 [ X 48h.

Note: Incubated at 30T for 48h.

K;HPO, ¥ B %0.1%. The Concentration of K.HPO, is 0.1%.

R A B I MR e B RS 3t B Control: Phytic acid Selective Medium
without K, HPO,.

B H: & KBlank: Distilled water,

212 ASHNEHERSEZBERE P EKERAKK

A+ B B BlEEA 30%.

40%. 50%,

60% M 70% KA MBS ERBIEFRES, J0CBAE

3¢, A [a] 09 B IR 28 R AR ) A I O, RS R K 53 0 60% I B A R BESE R E RS & T AR

K.
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213 BHREERSLZEE

Fo WHENNENOA AR

Table 6 Utilization of inositol by various isolates #—FH"Jﬁﬂg
L KRR mEEERERY
Tsolaie No. Growth Iiﬁfﬁ,ﬂﬁf/"%ﬁ:ﬁ,
G1 - FETF T b RA. &
R - AEBHEERLEEE
Ass - BERE T4 LT
As *r BR, BHSER T X
As M BHEG EABSKBE
: e FET ERBEAAN
By ++++
5 | 2%, EEJ0CEREZTKHA
4 +++

= EBRTEER FRERERAY BEZBARE TR
T T T R/ E R i)
g B, RE 49 W E K
Note: “—~", No growth, “++", “+++7,Good growth; “++++", Excellent As(x)’ *mﬁﬁ$- ﬁqjg
growth, ﬁ A,‘ Eg B%ﬁ $ 3‘3 47.3%.
HAM BT 19.2% £ 40.0% Z i, FRRAE 7.

%7 EHREBRSKSHNERE

Table 7 Degradation rate of phytic acid in solid—state fermentation by ‘various isolates

B A FWE (%) ] % Ao BE#R % (%)
Isolate No. Degradation kate Isolate No. . Degradation rale
Ay 0.464 47.3 B; 0.455 40.0
As 0.446 327 B. 0453 386
P 0.429 192 #t # Control 0.403 —

. EREEE A30T, A A48h. Note: Incubated at 30T for 48'h
HE, RSRBKHESRERE,  Control: Solid-state medium without fermentation treatment.

2.4 Wi BERMOKR

FEAETEREIRT S EEERE, EXREAT SRR ERA T ERNERY
Bk, EMBERERARYUOEEEER, AU FANERSTMASERR. B, —K&
MEXHBRE B WEBEREERTARERNIR,

FHHESKEERBSEH AW Bﬁﬁ)ﬁ%@?&ﬁﬁ?"%%ﬁﬁiﬁﬁé%%&

MHAAMBEXBWTHE, #3 ESKBEAKERERENSER

¥k AN B KBS Y H R Table 8 Production of aflatoxin by isolates A, and B,
WBEEXBHMIREYIT ® & EHE KD SR (ug/ke)
Spg / kg’ 5*&?”.‘3‘] Xﬂ'ﬁﬂ\*ﬁ Sample Aflatoxin B: content
A AXETEEEA > As <5
EEBMBEREB.ERAR B, <5

8. %1 #8 Control <5
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DEGRADATION OF PHYTIC ACID IN RAPESEED MEAL
BY TWO STRAINS OF MOLDS

Xiang Weigin Zhong Yingchang

(Department of Biochemisery, School of Life Sciences, Zhongshan University, Guangzhou 510275)

Abstract By using selective media, two strains of molds which are able to degrade
phytic acid were isolated from soil samples. Thesc molds are able to use inositol as
the sole carbon and energy sources for growth. In broth cultures, the degradation
raes of phytc acid by these molds were 74.4% and 95.0%, respectively. However,
in solid-statc  fermentation which used rapeseed meal as a raw material, the
degradation rate was about 40%. Several metal ions tesiecd were able to enhance the
degradation rate of phytic acid. Factors such as temperature, pH and moisture
content which affect the growth of molds were also explored. These two strains of
molds were initially identified as Paecilomyces sp. and Penicillium sp.. They do not
produce any detectable amount of aflatoxins.

Key words Rapesced meal, Phytic acid, Degracation, Paecilomyces, Penicillium
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