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A Study on the Variation of Phytase Activity
in the River Environment

Young Jin Kim, Nam-soon Oh* and Moeon-Ho Chung*#
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ABSTRACT

From August 2000 to August 2001, 9 variables of physicochemical factors and phytase activity were
investigated at 4 sites in the River Yungpyung and the influences of physicochemical factors to phytase activity
were analyzed. Phytase activities of Site 1, Site 2, Site 3, and Site 4 varied between N.D ~566 nmol/ / /hr, N.D ~
434 nmol/ { /hr, N.D ~557 nmol/ { /hr, and N.D ~323 nmol/ { /hr, respectively. The activities of summer season
were higher than those of other season. But the activities were not detected on the winter season. The phytase
activity and temperature showed high correlation. The correlation coefficients of Site 1, Site 2, Site 3, and Site 4
were 0.82(p<0.01), 0.92(p<0.01), 0.89(p<0.01), and 0.88(p<0.01), respectively. The phytase activity and NO3™ ion
showed negative relation(r=-0.59, p<0.05) at Site 1. And the phytase activity had relation with Zn2* at Site

2(r=0.58, p<0.05) and Site 3(r=0.75, p<0.05).

Keywords : phytase, phytate, phytic acid, inositol hexaphosphate, exoenzyme
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1} phosphatidylinositol£ A48} phytase (myo—
inositol—hexakisphosphate phosphohydrolase: EC

3.1.3.8)&= HERE, 3ELRA, g %5}7%1 7
Eshar ek ey, 7], bR B olR B

GO B B2 ol A W& phytase 844 %%J—
9lo] ] 72 phytate 2] ?lo] HA| o] XA &
8ol s Fste] B wiFHh &g
phytatet 7+& % AAabx ol glo) ojst B4 @

_E,Lx.ﬂ Hl—}\gA] 7] O]{;}.'(i,'/') 20014 6% ;:‘j;(H ::,LLH

of| A AFSE 1 Gl g Six)ol] o8l S E ) @han
& =]+ phytate 258 WeiAZ LEE= Qe &
& Wodzinsk £} UllahVol] 2J 3t w2l o g Alile) A
A7k oF 3,000 B =7t HH?A o FAHE T

Ak

1o

T



2 7103=) .

= O

2 Aol Mt FEol Yo AMRE I gl
= x| W& == phytateS 7HeEafste] ¢l
AR ez FadstE 2Uld + E phytase
9 AEA &4 s BT, axe] A o
& v 23y g £ 5He] phytase
A7) & dotE otk

o. dgiz 3 S

1. ATCh K20 M7

AT TPl FHAL OB AlFste]
e EAFO HRAde T degel BRake
shalo2 % 2o]i= 40,6 kmoth. 2A} AHE Ao}
A 548 1estol, Fig. 10149} 2ol ale] A4 &
AAsideh, A 18 Fhe) JFEANSA A5 3
F75) GBHo] GRehs Fo] AgstRon, A
§ 2t FE 9 Y WAl el B2
AT JBAY) FRIP: Lo, A 38 FE
5 9l WA FEE B Alush FB Aol
Raks Poel, A4 4k WA AR AR
AN RS A5t PR FFAE ¥
22 ARkt

2. ZAFUY Bl Ry

Ao 4] AFR-E A2 2000 8€HE 20014
899 717MEet A=H ) 331 9) phytase 8792
1708 407 &A1)

AP AgE diE 1000 mé polypropylene
bottleol] Ho} ¥ % W #sle] Sk Akt

re 1%

S km

. X

3

[
M

3. st EH0A 2 phytase B EX

D) E88stH Qlzte) &3

FEeAF F AF2LEAE ol Rt FA 4
8}9151 pHE pH meter (i—1000, istek) & AR-3ho]
=xshoeh, I F 2 NHet, NOs~, SO:2-F, v A8
E 7199 phytase 849& ATt A 3l
FHo| 2902 Zn2+F CutE specro-
photometer (DR—2010, HACH) & AFg-38te] =45}
o 7tzte] E S Table 13} 2t

Table 1. Analytical methods of inorganic and metal ions10)

Item Method
Sulfate Sulfa Ver4 Method
Nitrate Cadmium Reduction Method
Ammonium ion Salicylate Method
Copper Porphyrin Method
Zinc Zincon Method

£& F71Q1ike] F5= phytased] B4 U
D& Hygato] AMEsH3ITt oJatd sh ¢ 1 mlell ¢
WAk 1 mE H7slo] A2ollA 3027t ¥H-EAIZ]
% 700 nm A UV/VIS spectrophotometer (Cary
1C, Varian) & ©|-g3to] FHTE =38t 2
Aok 55 % (v/v) HSO 1.5 % (w/v) 7 HES
ammonium molybdateZ %<1 &3} 2.7 %(w/v)
ferrous sulfate® =3 94L& ST wrirt
4:1(viv) 2 ZFslo] A28l
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0.2 g9 ammonium iron(Il) sulfate - 12H20& 2 N
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F 89 2 mE Frkel ¥4 4 25 7430
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e}, Aol A WAIAIA A0 2 FAAZ $-
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thioglycolic acidg H7teto] 2&5E o] §8le] 1 £
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Fig. 2. Release of phosphate from phytate by phytase in the river
sample.
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Fig. 3. Seasonal fluctuations of phytase activity from August 2000 to
August 200} at Site |.
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y =0.6207x + 1.2403 (r=0.82, p<0.01 )
Fig. 4. Relationship between phytase activity and temperature at Site 1.
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Fig. 5. Relationship between phytase activity and nitrate at Site 1,
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Fig. 6. Seasonal fluctuations of phytase activity from August 2000 to
August 2001 at Site 2.

Korean Journal of Environmental Health Society, Vol. 27(4)



W EEE R A 9] phytase it bol] T8 Hive 5

olF &7 eHY AxtEH sl phytase a4
o] R3S BAS A Table 3& B #23

Zn**o] phytase A7} Aol = Ao e
5t} Fig. 7004 5223} phytase 844 3}2} AbabA)
()= 0.922 w9 FA Vieltar 9lor, Fig, 844
Zn?* 7 phytase BA4AololE A#A (r=0.58,
p<0.05)& Rolx Qluh. AukA © & 7n+ & phytase
24E AADsE Row A glon
phytase®) A4HE HRsH 2419% 8b31 Qoug
SHH 8 2] B T A=
Bfe= o7 /\g‘]— 1;}

phytase®] BAhg &3z

SQRT(Act)
=) & =] R

o

Temperature(°C)

y =0.7091x + 0.7375 ( ==0.92, p<0.01 )
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Fig. 8. Relationship between phytase activity and zinc ion at Site 2.
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Fig. 9. Seasonal fluctuations of phytase activity from August 2000 to
August 2001 at Site 3.
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Fig. 10. Relationship between phytase activity and temperature at Site 3
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Fig. 11. Relationship between phytase activity and zinc ion at Site 3.
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Fig. 12. Seasonal fluctuations of phytase activity from August 2000 to
August 2001 at Site 4.
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Fig. 13. Relationship between phytase activity and temperature at site 4.
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Table 2. Physicochemical facotrs from August 2000 to August 2001

at sampling sites
Factor Site 1 Site 2 Site 3 Site 4
pH 123~842  645~859  733~839 6.60~850
Zn(mg/ V) nd~007 nd~008  nd~008 nd~008
Culpg/ 1) nd~142 nd~152 nd~152 nd~370
NOy(mg/ ¢) 133~401  172~479  05~376  85~2358
SO,7 (mg/ ¢ ) 10~190 9~27 11~35 57~1800
NH,Hmg/ ¢) LI~1615  01~470  06~1100  26~5440

Phytate (4 M) nd~50 nd~55 nd~357 nd~42

PO/ (1« M) 67~1265 79~926 109~846 9.1~265.1

Temp () 0.8~30.1 0.2~30.1 05~325 1.7~327
*n.d : not detected

Table 3. Correlation coefficients between phytase activity and
physiochemical factors at sampling sites

Factor Site } Site 2 Site 3 Site 4

Temp. 082p0.01) 0.92tp<0.0t} 0.89p<20.01} 088(p<001}
n” 007(p>0.05) .58 p<0.05! 0.75p= 005 048 A0 05
NOy 0.3Hp<0.03) 4.15(p>005 0440051 0.320p>0.03)
M 0280051 33P0 0400045 O30 0
[ G1Np=005 053p>0.051 028p>0051 007p0.03)
0y 03005 D015 02300051 0071p 0051
NH (1.0Kp 05) (tMip 005 0.3 20050 000005

Phyvtaie 021p>005: 0050051 0211p>005 022007
o, 0:28tp. V05! 00710051 0200051 0000 005!

vVE E

%x] W9l Fgo) 9l
*l°*°1 47H A7 ol A
phytate &

1.
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o] HalE B, ®x A 12 phytase 42 N.D~566
nmol/ ¢ /hr, A1 2% N.D~434 nmol/ ¢ /hr, A3 3
2 N.D~557 nmol/ ¢ /hr, A% 4% N.D~323 nmol/
¢ /hre] S WERTE 47 A F 125 s el

~]

2 G448 5o} o] 317 waf 4ol vt
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