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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.

Key words: Chemical materials, Chicory, Lemongrass, Licorice, Oxidation

Received 28.03.2023/ Accepted 16.06.2024/ Published 19.06.2024 VEY YT :)Li';:jll\\"\”/'\“/\“/ Y NEY/-YNY :C)Lal/\\‘~\’/~ V<A :,;45[9_)‘)

N


http://dx.doi.org/10.61186/nbr.11.1.1
https://ndea10.khu.ac.ir/nbr/article-1-3669-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.61186/nbr.11.1.1]

Nova Biologica Reperta 11(1): 1-14 (2024)

15 wory] od glosed STy il e ST s L oy
plosl oS58 b =l cdlad g9 90 Lo g ad> o 90
S (EC.LIA18.1) 53V5 ibgisn e illab wini s o
@ b Js8gige grdnS gy crge (JsSge ()5S H5a>
SHYe8ed cdled o ale e 13 050 0 Lo Jgb o055 )|
L aJgiiss siml oS >5a(E.C.1.10.3.2)
Do d oy 9ideS (6095 93,5 o0 abgpe Slay9S 095 )|
L o515 5 el yonls L 5 9l o ol g S2iSTy
SO logtd LS 5 sl s by g atel slon!
S5y S 5 3lwogues] Caro yo (ZhANG, Y YY) Wgd oo
ol 5 40 00,5 o Cgmime sdas O 5l gou
olss el o sloged 5o jlaeST 58y coled 5
e 5 g5 atoz 5l jlanST sy meisl cdld e
F Sl sl PH Gle 5 05T jlie (98 LS 5
Gilwograsl Caio ;0 g Blacal 51 a3l ol (loged
4 oyl o sloged e (Devece et al.,1499) aiiis
gD e SM e (rb 5 (ploon D (S5 sla,
ot Jolis (car 3l b (gloged oaiiS el (So528 sl b,
ool Sl osliiul 5 (23552 (mly s Y slales b (551>
Sl elbans sla by, yo (Tsikrika, ¥-YY) coul gl 8
aile (oleards lge 5l oolinl b slacST Jsd Ly o3l codlad
Er—an $plaaSI Sl 5 mowCadlsa olte 5 ool
(obsl M ogllasls SISl s a4 0,8 o O g0
o loggd 5 Caeilon jeliie dy ol olga 5l onlial
B JFanS G s sl 00 Sgame (logee clros, sl
995 1) (eoias sl oyl L oY game B as ol
PRl b SLS 5 L (gl d Slge dind oo ez
Slg— 31 oolitwl jlanST 38 by colad o sl 059 pal g
4295 390 (AL 4l SloS 5 wile il wlie I (anbs
(Coseteng & Lee, VAAY) cwl opdize g mlio ollo
b ml odld b Sl 5 U el
Slad o0 loil Glaeas Lt 5l osliinl 5 s slannST o2
s sl ool Slidiod .ol (g0l Comal 1o (oo 3]
e 5l ouds gl (nbs Slge basgs jlacnS] J5:8 Ly oo 51
Moon Y-Y:) cwl a8 5 & 0 bogus 5 Ol juw alisee
JoB lade csls Ldo 4y 65l ogae o Jlie (ol (BT al.,
Sl )b el jo oimgin (AB L Sl 5 (w29
VoV s e ot |y (p95 ilaenST 58 (St
O SPa 8 o5 JSs il g gy (HoNiSCh et al.,
T Jale Glstedr) 3950 (YL jlommr slgime ils Jds

2/y

OF-)F) D ol V) al> (e pole j0 g baisl

090 3980 Do Ol juliw )3 Cguome 0gre Sy
@L.\,,..Jl@;ﬂ 5 sladss i) Gl o 0gue Jod SLLS 5
5 Looge CdS ol )0 laije slam il 5 (J5id LS 5
e by S8 ol 9 Sjg ISl o8 5l (Joi8 Sl
9 l_QO%A UA_..J g.,\_».D.Sc;: 4 yorie UA_..J 6‘05.&5 L: me.:)j
WS oo o mlie g 0l5leS 4 golatdl Glold sla) o
0235 s s slos a8 Lol Jele (Can et al., Y-1¥)
OHU] 9 09— w&..f ol et o) FLGW )‘M‘JP&J
o jloeST Jsss L (Walker & Ferrar, V4aA) 54 oo o
Sl g Ngd oo 3=, olalS jo i sbeslgils lawg
e ol ol b ccul aglate calizs lalS jo lays
5955 a1k 55 e s b alox o Rl
Sullivan, v-10) cul (T a8l IS )5 b as e gasl)|
L s Lagigl q) bawg jlanslJed by slacss 5 ke
e 5 28 sl s sl Sl e sl 355
YoYY) 05,8 o )3 o2 LS jo o5 pllie 4y a5 W)ls 158
ulby glyls sl Jeb L slaw 51 (Hamdan et al.,
o=l el Dy Hg st lalS o caned gl dasise
Q._,.fb‘oﬁ )'| o= 6)')5L—“":5 ¢n}5_,4;m BE% 6“’9‘@5 5o l.mrg.:)j
39 ;e dld 0l 8lese By ddon ol bail o
adgle piig s glaize Lras> 4y SIS L g (gluils Cais
Sullivan, Y+10) sciwd oube G598 slaps 3 (5 o, Ll sl5iaa

o] 59 50 & Sl 5 Waogee 0 (s (sloged il b

i (slogtd a0 095 so Gu e (so35T yd 5
adoz 5l leS 5 el 09,5 0 Ms (1S (b oor 318
saiSTm slanid alox 51 Lis S LS 5 b ael slooal
=2 9= 9 p—b ($9Me) ) (sloged SLeailaSS; algs (el
a8 s, (Hemmler et al., v-14 ) oS o ol

o5 oo sloged (2aSTy Jotams ool é ol (sloge


http://dx.doi.org/10.61186/nbr.11.1.1
https://ndea10.khu.ac.ir/nbr/article-1-3669-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.61186/nbr.11.1.1]

Chaparzadeh et al. Effect of natural compounds on polyphenol oxidase

S Jgid by o2 35T Cedlond i

S5 5l 4z 0 YV glos o sl sid Ly o3l colled
Foe Jolds Sty by de ;o gl ¥V 2o Job )0
Fg e Voo dPHY) Yoo (oo Ve Sland 3 11 Ses
A oz Vo Y s s 2ds S Yoo g 0l ojlas
5 osS JeSts adsl &5 bl 3l colled (g S0l
g9y 28)5 planil oal ol zge Jsb o @iz (bl s,
Al V0 sl g ad e planil g (09581 b 25Ty
Caz Gl ) el ploy b (b ally G Al
Syge d gl gy el 9oty S plsiedy akds Sy o
a g dlome gy oS o (ol oy ofng clad
(Cho & Ahn ,1339) s )l aals diges 5 o, & g0
Sloby, a1 sy il cdld an pH 5 Lo
335 e (ALl Jsone

S5 by o357

Y ) iz glacdale b jloes] Jg8 L o5l ojlas
Ol e 23,5 108 01 5 il a0 VY (glos jo asds
25 5y ojl 4o ends S5 gy 4 3l colled

w3 Cadlad 1 OO i sl Gilisie glocdalé 56 (el
s Jeid

eI¥ ) Gilies glacdale b jlopnST s Ly ool o lac
i35 Ve Be s 5 bglie Syt deasl (Vgo oo ) 5 +/0
Cdled e e a3 )3 103 015 Sl 4> 0 VY sles o
A S oilul B 50 0uds S by 4 3]
ST S L

G kit glacile U jlapaS] s L ol o lac
zl el (00 B ) aygum 0l 5,0 5 Hlacy s §y o SlS
Slos ;o aBBS V¢ S a4 g bglse (ol b udais g, 4 oo
FURPURH NGO PY-IEN [UUSPEVORERTCE J g BN S WP PSS i ¢
R (_gffo)‘..b‘ J.,_"é)e W) )So 09

ouw sdlaw! d)l.oT IR 9 J.JLJ
5 el S5 e b dolas Sl )b LB o il
0 Jloxs zban o oS5l yge3l 5 ool b by o SKilos dulie

3y

Sl h b p (ol LS 5 (S 6

o=t logd 5l 6 S o> 0 2y FB Sy (Gl
25l L o0 oums 036 (slaaw a5 olKin .05l Wooges
SS9y ot ] 59 (slogd 3l g b jles
Martinez- v-14) 053 oo 6,5 o>  oloon 555 58
OLid 3w e sl b ool plmil llllas (Hernandez et al.,
ST sl b S (sl (slassigisDe o5 Sl 00l
V) wBlos o jlaenST 58 b 59, ol Sl sl
Leogacs! o sloged 5l canilow (sl 55 Jue 51 (SOYSE,
ou S AN Jole g ey Juue GluS 5wl oo oolazw!
e Sl ST 58y o1 Jlad oSl 50 95250 (e
oijlaw =1 51 golsy lade (pl ogdle aiiS co o codled
2 352 ge slacnlig g laadedl 5 SWgid sladewl wile
De la Y- 11) o ls o SlauST 6T cools o cd¥s Juue

(Rosaetal.,

Cato 50 diadsy)l ogae S (lyieds o Sl 4 a5 b

5 o] oo Slogad an S O Sl 5 (s5luogea]
Slosed 0uiiS los (bt Slge Lol SIS s 4 (rioren
s B0 e p St G Cnl Ll (e (an
glel 55U 5 mly leend Slge b anylie jo b LS 5
Ll s b s sl T g8y w3l codlad gl 8

Sl 00

L9y g Slge

s 0920 31 loanS T 958 s 02 53T 05l ! !

w2l oA s lm g sl B (Hoe S 15 e
ot e st G SV e ol sl ST s b
oo Ve Slind 3l 1 L) e e L badils g Cengy Bis
Al ek S by le ;0 4aBs ¥ Do 4 (PH FIA) Yse
Sy yilws g 9 ity az )y Sl ool b ol (Sen
(aa.8s ;0 ;90 VWeov o5 loaz 0 F slos ;o ad 3o V)
o,lac sl 3, Lo (Strelec et al., Y- 1V) o_s Slo
5o il 0)ligd § (89 gy LY+ paiigel Slilg b ary]
S L Jol> oy, (Duong-Ly & Gabelli, Ya3A) o
Sy Jsdoms 5 00 Som (PH #IA) Yoo Lol + Slinsd
2L ool F lw a0 F sles jo cele Y G 4 ool
adgad Oefg i Oliee 5 50bs PH FIA) Voo Lol + lansd
.(Bradford, 1av#) o 5,505l la


http://dx.doi.org/10.61186/nbr.11.1.1
https://ndea10.khu.ac.ir/nbr/article-1-3669-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.61186/nbr.11.1.1]

Nova Biologica Reperta 11(1): 1-14 (2024)

OFT) V1 0)lad ) il o i) psle o cng sloazil

Sy b o w3 O 5 4 ol glos @l e
i B Ay s 6l 0 Gbesl o e e ol 05
JUESRISVRN K S VP ESIO f S 1R SR DRSPS PRSPUES] RGO | PY
SOt e 050 ST 58y il () S s
OipeS g (doyn Ve o) ol )T il ax oYY sl o |y cudlsd
ol F il 4> 0 YO slos 10 ao )0 YAIY i o 1) codlsd
Loo ;b aS ols Las (V Jgu) (uibsjly au im0 b ols ylas
LY plod o3l ;8 s ogee SlannST 5id ol codlad

Sl Slo giae /o) mlaw jo ol )5 il ax 5 YO

120

100 b ab

80

60

40

20

Enzyme activity (%)

30 31 32

Excel ,l58ls 5 5l Laloges oy sl 9 SPSS 17.1 158 5
2 oolaiwl 2016

o g0 STl 35T cudlad  Los 5T
YO N0 Glales ;0 o ogan 5lownST g8 L oo 5] codled
Yo slas 50wyl s uens o5 il a0 FO 4 YO Y-
olad |y edled o yiicn g)lo g S0 4y 0l 5 il 4z o
Lo il ol sboosls Gubo (wiloais ools ylis aosls) ols
slod g ailoo b 5l cdlad (g5, 08,50 Jalge 51 (S5

bc bc

33 34 35

Temperature (°C)

Wl PSeo 0 mhaw o s sime M [Silo Gl (g, w09 ShunST g8 b w3l codled o oo 3l -Y ST
axies £1SE IS5 F Sl polie
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
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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

TIv


http://dx.doi.org/10.61186/nbr.11.1.1
https://ndea10.khu.ac.ir/nbr/article-1-3669-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-24 ]

[ DOI: 10.61186/nbr.11.1.1]

Nova Biologica Reperta 11(1): 1-14 (2024)

OF ) 1F) ) o)l ) ol o iy psle 15 cgi sloazily

PH g Les jo gl oo Gy duo,0 0+ clale jo (01 /5Y
Sgin oo odalie (PH Y g o, 5 il a0 YV sles) ol
50l Al Cond 2,3 Y100 lie 4 (55l 5 50S
Gy dlizee polas ;35U 0gd oo cdolive 3,0 a0 Ve cdale
55 e 090 ST 58 Ly 5T cdled ol e

OV Jgoz) ol lo pxe oo+ ) mlas

120

100

80 h

60

40

Enzyme activity (%)

20

ogeo ST Joid i o2 3T Cadlad (gl (1 5 U

D e

S35 Ol e Al slacdale a5 i o (ylid ol

(6 USLt) sl 4zl (5)lge 51 5lannST st Ly oo 3T ol
a dinly JSi d w35T cled (59, Gl ot §ye 3l
O s el ] i b aslie (o ol oolid] lasl clale

Ol dm cdlad do o 0 50S) FoITY e 0 (5l il

0% 10% 20%
Licorice sweat (%)

30% 40% 50%

s 0300 ST J528  wa 5l Cled ol e Gy S -8 SIS
it 2SE IS5 F 1 Sile polie .l P/ 0 o )0 lo sime M Sly calises g >
Figure 6. Effect of licorice sweat on apple fruit polyphenol oxidase activity
Means followed by different letters are significantly different at P< 0.05
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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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