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Effect of some chemical and natural compounds on polyphenol oxidase
activity from apple fruits

Nader Chaparzadeh?”, Mina Ali-Pashaei-Dehkhargani! and Leila Zarandi-Miandoab*
'Department of Biology, Faculty of Basic Sciences, Azarbaijan Shahid Madani University, Tabriz, Iran
“Correspondent author: nchapar@azaruniv.ac.ir

Abstract. Texture quality is an important factor in evaluating of fruits. The cut surfaces of the apple fruit turn brown
because of the oxidation of phenolic compounds, triggered by polyphenol oxidase enzyme. Preventing the oxidation of
phenolic substances and changing color of fruit are very important in the food industry. Due to the adverse effects of
chemical additives on human health and increasing consumer preference for natural alternative compounds makes an
interesting market for natural plant ingredients. This study was conducted to investigate the effect of some chemical and
natural compounds including sodium metabisulfite, and citric acid, aromatic waters (sweats) of chicory, licorice and
lemongrass on polyphenol oxidase enzyme activity of apple fruits. The activity of polyphenol oxidase was evaluated
spectrophotometrically using pyrogallol as substrate. The optimum temperature and pH values were 32 °C and 7,
respectively. It was found that the enzyme activity decreased due to use of natural compounds, sodium metabisulfite
and citric acid. In conclusion, polyphenol oxidase activity can be reduced to prevent of fruits browning by using
suitable natural compounds instead of chemicals.
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Figure 1. Effect of temperature on apple fruit polyphenol oxidase activity

Means followed by different letters are significantly different at P< 0.05.
Values indicate means with four replications + SE.
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Figure 2. Effect of pH on apple fruit polyphenol oxidase activity

Means followed by different letters are significantly different at P< 0.05
Values indicate means with four replications + SE
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Figure 3. Effect of sodium metabisulfite on apple fruit polyphenol oxidase activity

Means followed by different letters are significantly different at P< 0.05
Values indicate means with four replications + SE

4o ) Cdlad o 56S) duoy0 YV (e 4 S s duu!
Lyl b anslie o Yeo lw V cdale jo (0o )0 YY/AQ 5
gS.’:‘)...._w J.:_w‘ )y?_n ‘;L-A Y clale OHGA [ dald
ol el 65, ey PIAY (e 0 1) 5 lee S S
Clad 1 S sl 36 Sl Jga gl 0l wl

sl Jlo gme o[ o) a3 jlannST g8 oo 3]

6/%

09— jlou—uST Joid i o2 3T Cadlad S oo ol S0

i) Sdlad 1y G s wd F S0 slaools 4y az g3 L
chale il Lo yls glee ;51055 o jlannST Joid L
90,5 cilw az 0 VY (sled) <ol PH 5 Lo jo SO i o]

bwg gyl Sl oGt b oo RS 0Bl codlas (PH Y


http://dx.doi.org/10.61186/nbr.11.1.1
https://nbr.khu.ac.ir/article-1-3669-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-06-02 ]

[ DOI: 10.61186/nbr.11.1.1]

Chaparzadeh et al. Effect of natural compounds on polyphenol oxidase oS g b cdlad p b LS 5 S Wb

120

100 b

80

60

40

Enzyme activity (%)

20

0 0.3

C
d
SYETRIR
0.5 1

Citric Acid (mM)

Yo 351 Yow 1 Y [ ST I PPV U FL VRN VSNV RS iy
it 2SE IS5 F o Sile prolie .l P/ 0 o )0 lo sime WS [ Sly cilises g >
Figure 4. Effect of citric acid on apple fruit polyphenol oxidase activity Means followed by different letters are
significantly different at P< 0.05 Values indicate means with four replications £ SE
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Figure 5. Effect of chicory sweat on apple fruit polyphenol oxidase activity
Means followed by different letters are significantly different at P< 0.05
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Figure 6. Effect of licorice sweat on apple fruit polyphenol oxidase activity
Means followed by different letters are significantly different at P< 0.05

S 0 sl cudled p argm ol e 15U .l eolidl i
OAS &S ook a4l ool ) 5,0 clale 4y allly CJ>
o y0 RV u‘;.,.o 4o 3,5 do 0 \ . (:A‘Elé)o LS)LQA )&L

O Jgo=z) il ylg anjon 5l Jol> slaosls 09l oo conlive
3y Angeze ol L glacdale o g 13U sasaolis

el o[ gk S1J5:8 b oo il o Jlad

;50 )'l .

8/A

o2 5= Cdllad ey d gm0l ilio glacdale WSS
s O30 3lokpanS T 358 oLy

S5, g ol 5,0 Glisee glackile ¥ S 4 axg L

.\))‘é (_g)l—é(o )_>| o 0G0 )‘M‘Jﬁ’égsl" WJ)_J u_..]l;d

ol pPH g Lo yo (aals b awslie j0) 0o ,o YV e 4


http://dx.doi.org/10.61186/nbr.11.1.1
https://nbr.khu.ac.ir/article-1-3669-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-06-02 ]

[ DOI: 10.61186/nbr.11.1.1]

Chaparzadeh et al. Effect of natural compounds on polyphenol oxidase

Sl h b p (ol LS 5 (S 6

120

100

bc

[=a] =]
=] =]

Enzyme activity (%)
&

20

0% 10% 20%

30% 40% 50%

Lemongrass sweat (%o)

o 0900 a1 g3 o o 5T Cdled p aygui 0l 3,0 5L -V SIS
e 2SE IS5 Sl polie sl P10 mlas o lo pime S Sl calise g >
Figure 7. Effect of lemongrass sweat on apple fruit polyphenol oxidase activity
Means followed by different letters are significantly different at P< 0.05
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