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ABSTRACT 

This study aimed to investigate the screening of peroxidase activity from 

10 kinds of vegetables, Shallot (Allium accalonicum Linn.), Bitter gourd (Momordica 

charantia Linn.), Chinese cabbage (Brassica pekinensis Linn.), Lettuce (Lactuca sativa 

Linn.), Cabbage (Brassica oleracea Linn.), Mustard (Brassica chinensis Linn.), Chinese 

Kale (Brassica alboglabra Linn.), Coriander (Foeniculum vulgare Mill.) and Ivy gourd 

(Coccinia grandis Voigt) and to compare with Horseradish root (Armoracia lapathijolia 

Linn.). All samples were extracted by phosphate buffer, pH 7.0 and crude extracts were 

measured for peroxidase activity using a reaction mixture consisting of 4­

aminoantipyrine (4 AA), phenol and hydrogen peroxide. The condition for reaction of 

phenol was at 30°C for 10 minutes. Ivy gourd showed the highest peroxidase activity, 
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349.95 Ilmol.min-I.mg protein-I. The Ivy gourd crude extract was fractionated by 

ammonium sulfate precipitation at percentage saturation range of 0 - 20, 20 - 40, 40 ­

60, 60 - 80, and 80 - 100, respectively. Ammonium sulfate fractionation range of 60 ­

80% saturation gave the highest peroxidase activity, of 1,522.25 Ilmol.min-I.mg protein-I. 

Percentage of ammonium sulfate fractionation at 20 - 80% saturation was selected to 

precipitate ofperoxidase from Ivy gourd crude extract and gave 60% recovery with 4.08 

fold purification. Partial purification of the Ivy gourd peroxidase has been obtained by 

passing the 20 - 80% ammonium sulphate fraction through a diethyl amino ethyl­

cellulose (DEAE-Cellulose) column. The fractions with peroxidase activity were pooled 

separately and passed through a Sephadex G100 column for further purification. The 

purified enzyme preparation exhibited a specific activity of 6,106.63 Ilmol.min-I.mg 

protein-I, while purification fold and yield were 17.45 and 34.70 respectively. The 

purified peroxidase was homogenous as judged by native and sodium dodecyl sulfate 

(SDS) polyacrylamide gel electrophoresis. The molecular weight as detennine by gel 

filtration and SDS-polyacrylamide gel electrophoresis was 45 kD, which suggested that 

the purified peroxidase contained only one subWlit. The apparent Km and Vmax values of 

the enzyme against phenol were 93 11M and 561 Ilmol.min-I.mg protein-I, respectively. 

The optimum temperature, pH for purified peroxidase were 45°C and pH 6.0, 

respectively. However, it was stable at 30-60°C and pH 4.0- 8.0. The presence of metal 

ions such as Cu2+and Ca2+enhanced peroxidase activity. On the other hand, cf3+ and 

Hi+ strongly inhibited the enzyme activity at 500 11M. Sodium dodecyl sulfate reduced 

a half of peroxidase activity at approximately 3 mM. Ivy gourd was stability in the 

presence ofeach urea concentration. The affinity of the enzyme with different substrates 

showed as the highest relative activities on gallic acid followed by catechin, ascorbic 
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acid and caffeic acid, respectively. The validation of an enzymatic method for 

determination oftotal phenolic compounds using gallic acid as standard was investgated. 

The method, which involves the use of Ivy gourd peroxidase, 4 AA, gallic acid and 

hydrogen peroxide.The method is applicable over the concentration range of 4 - 200 

mg.L-1 with correlation coefficient of 0.9998. The detection limit (LOD) ofgallic acid was 

1.42 mg.L-1 while quantitation limit (LOQ) was 19.18 mg.L-1 and % RSD 1.15. The 

proposed procedure was successfully applied for the determination of gallic acid in five 

tea samples with mean recoveries of 85.03 - 100.33 and % RSD was 0.2 - 1.9. the 

results obtained were in good agreement with those obtained using the official method. 
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91 ~ 'il1U1U0 .c:. "nflI ~U'HV1I (Shallot, Allium accalonicum Lirm.) 1IZ':iZ (Bitter~m~'YIV-3tlU 10 'IfU" '" " 

gourd, Momordica charantia Linn.) Hflfll"'Ul1 (Chinese cabbage, Brassica pekinensis Lirm.) 

Hflfll"'l1V1I (Lettuce, Lactuca sativa Linn.) f1ZUl (Cabbage, Brassica oleracea Linn.) Hflfll~ 

fl11-3~-3 (Mustard, Brassica chinensis Linn.) fl::'l1~l1Jil (Chinese Kale, Brassica alboglabra Linn.) 

Qld. o~ 

Hfl'lf (Coriander, Foeniculum vulgare Mill.) ~lM (Ivy gourd, Coccinia grandis Voigt) 1m::: 

1mtJ1.J1'n tJl.JillJ~ U11C)fl'U (Horseradish root, Armoracia lapathifolia Linn.) 1"mhHfl't] fl'lfU"1Jlffil" 

91 ~ 0'4 ~ Q Q4.c::t. tI 4" 0 

"1tJffl':i" :::"1tJY! VmY! ~'I.J ~IY!V':i 'rUV'If 7.0 'il1flUU~~~11lUVfI 'YI1'Y1 'UV-31ftV':i VVflC)fl" ff"1tJfll':im 

tJi)mtJl'UV-3 4-v:::ii1uuvuii'ft'iu fluv" 'Sl"':il'ilUl'rW{VVfl'C)f~ U":::ffl':iffil~'thfll':iU1l~ 

VWlUlii 30°C)f 11:lumn 10 '\.Jl'n ftl.J·:hffl':iffil"'l1tJl'I.J'illfl"1~~1'l1,,rUVfliiin'UV-31'V{V{VVfl~I"ff. .. 
" 'l-3"1~ 349.95 '111m111,,9ivii"i;fli'1I11h~u 'illflUUUlffl':iffil"'illfl"1~-3~fl~:::flvu~1mflnv 

d QI ... .1 'JJ"~QI" OQl

llV1I11I1UtJ1IC)f"I1'1~f1111l1'U1I'UUV1I~1':iVtJ"::: 0-20, 20-40, 40-60, 60-80 1m::: 80-100 ~111"1"tJ 

ft'I.J·:h~f111111,r1l,rU~1I~1'UV~UV1Il111i1tJ1IcM(ll'y~~fvtJ,,::: 60-80 l,rUVfI~i~'UV~lftV{VVf)~I~ff'l-:l 
" ~ 

"1" 1,522.25 '111m111"9ivii,,i;fli'1IltJ':i~u ''U,j''U~v'UfllnhlV'U'C)f,j,,rtJ~tl't1i'~fll':i~f)~:::f)v'U 
, "" 1 QI ... .I..::: " 'jJ ~ QI " G\ '" Q"d QI IlVU C)f1l"1tJUV1I 1Il'UtJ1IC)f"I1'1~V1Il'U1I'UU£l1l~1~1':iVtJ"::: 20-80 fttJ111'l1H"H"~':imm::: 60 n,,::: 
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f111lJlJitl'YIli 4.08 llh 'il1f)ir'l.nhij'U'Clf1Jn'~'hl~h'Uflij~lJlfDEAE-Cellulose 1m:: Sephadex 

, , 0'...,:'.1 I , " .." I <I, <I
G I00 ....lJ11 m'U ClflJlJ'j tl'YIli'U'U 17.45 1'Y11 llft~ ~f.lftf.lft~'jijtJft:: 34.50 m'ilft'Ufl'1U~'j'Uij~m'U ClflJ 

l.... ij{ijijf)Clil~U 1flV'~ phenoll;j'UfflJU1~'j~ ....lJ,h Km llft~ Vmax ltl'U 93 'lJ1mllJmf 1m:: 561 
,,, , 

'lJ1f1'j llJft~ij'U1n~ijijftilf)i'lJ 1th~'U m'U'ClfJ11Vitlfijijf)Clil~UnUn~ '~iHhhMirf) llJmfmn 45• 
kDa iif1T~m')fllft::t2tlnf.fJij~l'I11J1::UlJ''Um'jd~tJiimtJ11'VhnlJ lltlfl'Yl1n7.0 1m:: 40°Clf ~llJ~l~1J 

, <I " ".. 2+ 2+ .,; "" .. +3 2+'
'Uij~m'U ClflJ'il~\lf)m::~'U~ltJijijij'UCu 11ft:: Ca 'YIm11Jl'UlJ'U'U'Uij~ijVV'UCr llft:: Hg 500 lJ 

" , 
1f1'jllJmfvlJv~llijflVl1n mh~i~ l'il'U llijflVl1n 'Uij~m'U 'Clf1J'il::m()tJ'j lijVijV''UU1'jft::mtJm'i tJ llft::.. .. 
.,; "" 1.ct 1 .. '" _.I ....1 <I", ~ ...."'?I.ok.ok .1 ..
'YIf111lJl'\11J'U 'U'Uij~ Clfl~tJlJ ~1~ClfftClfftll1~ 3 1Jftft lJft1'j tJ1JtJ~Uijfl'YI1'Y111J'UflHl1'U ~'\IV~fl11::lJfl~ 

" l.... ijfijijf)ClilflU'illf)~1i\~iifl11lJ~11 ....1::~ijU1'jtJ'j::f)ijlJ~'Uijilm'itJ~~llJ~1~lJ ~~i1 gallic acid, 
" ; 

cathechin, ascorbic acid lm~ caffeic acid ~llJ~l~lJ 'il1f)ir'Uthm'UiClf1Jl.... ijfijijf)Clil~UlJitl'YIil'il1f) 

fhi\~ ,tJtJ'j~Qf),;"~'Um'j'l11m1J1Wff1'jtJ'j~f)ijlJ~'Uijft 1f1tJ'~gallic acid 1;j'Uff1'jlJ1~'j!1'U l~tJ 

.1.......1 " "1 .., '" ~I , 1 0' ~ <I <I....

lJtlmtJ1lJ'j::f)ij1J~ltJ4-ij::lJ 'Ullij'U'YI .... 'j'U l1'UVft f1 ~'jl'il'Ul""ij'jVijf) lClf~ 1m:: l.... ij'jijijflClflf1Um 

tl'YIt f111lJl~1J~'Uff1'jft::mtJlJ1~'j!1'U gallic acid ~'~'hrm1lJli'J'Ulff'U~H~,;1~ 4 - 200 ijftilfli'lJ 

~ijil~'j 'M'f11Ul1ff1J....'j'j'YI (R
2
) IlhnlJ 0.9998 'M'f11 LOD 1.24 ijftilf)i'lJ~ijil~'j 'j1lJO~f11 LOQ 

1m:: %RSO l'yhnlJ 19.18 1m:: 1.15 ijftilf)i'lJ~ijil~'j ~llJ~l~lJ 'M'f11 %Recovery 'il1f)~lijV1~')f1 5 . . 
.. '" , .d' fj/ , Go' 

'If'UfI'YI11~'U1tJ 'U~ft1~'YI')f1~'jmm:: 85.03 - l00.331m:: %RSD 1'YI1f)lJ 0.2 -1.9 




