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Inhibition Effect of Several Cereal Extracts on Enzymatic Browning

Gui Chu Lee and Sun Choung Ahn
Department of Home Economics, College of Education, Korea University

Abstract

The inhibitory effects of cereal extracts and concentrates from barley, waxy rice flours and malt on en-
zymatic browning were measured using apple polyphenol oxidase (PPO). Malt concentrate showed the largest
inhibitory effect on PPO among all. The relationship between the properties of malt concentrate such as
browning intensity and reducing power and their inhibitory effect on PPO was also studied. As the heating
time increased, the browning intensity and the reducing power of malt concentrates were increased, while
PPO activities were decreased. Inhibitory effect of malt concentrates on PPO increased with heating time and
their concentration. L-value and compression force of the apple slices dipped in malt concentrate decreased by
6.9% and 14.3%, respectively, showing the smallest changes compared with raw and water-dipped apple
slices during cold storage for 9 days. These results suggest that malt concentrate can be a potential source for

the control of enzymatic browning.
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Polyphenol oxidase(PPOY= A3} 48] 7Zedo]
FE Pt & F ol55 AR, 7k AA
Zol] viA3kA] gk A7z o5z g} PPO
= e o8 ukg-& Fvish=d k= mono-
phenol-% hydroxylationd}o] t)-&-8l+= o-dihydroxy 3}
3= 2] A58 Fvf3lod (cresolase activity, EC 1.14.
18.1) t}& 3Fjr}= o-dihydroxy phenol-$ ©f-$-3}= o-
quinone © 29| #5H-8 Z3]glr}(catecholase activity,
EC.1.10.3.2). ©] quinone 3}3+&-& ul-g-Alo] Fo} A
4 A3, B3, 2] 2 AT FHJT,
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1. Enzg
E A A3 V) E, 2E7ME, ke e
3 AR g s ela el AR
/\]»-Q-ﬂ catechol-2- Sigmarh(St.Louis. MO. U.S.A) A&
& ARgated o] 71Ek Aok AdFAIRE AMEsldch

2. Al ay
(1) Apple polyphenol oxidase(PPO) Z¥ AN A=
AL W7 slicedt Al 5 goll 0.1 M2 QlAkd
22 M (pH 6.5) 25 mLE 7}slxn B2 187 o}

3 F oJ7)3te] 1087} 8,000 g(Centricon T-124,
Kontron instruments, Switzerland)ollA] A4]1&-2]5}e
AEOle skl 2EsoeR sjelc.

(2) PPO 84 =4

Oszmianski Z-%]] 2|3} A& ol-‘ﬁvg— W sle] A&

stgl e 1mM2] catechol/glAld 2F8-4(0.1 M,
pH 6.5)& 7| g0 g Aliw}m't} 2 B S B
o 8 mLoll 0.1 M 4389 (pH 6.5) 2 mLE 7}t Al
P2 712 LY S mLo)| ®Be, NE, A 5
e 7bzb 02mL, S8 1.8mL ¥o E§3 3
SmLE FHsle] 05mL 2EANS 7)8)
30°C =2l A 287 wh-&A1Z ek 1 N HCl £
0.5 mLE HHg-& F2] Azl F 400 nmell A T4
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N
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N

d) =
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BE|7E, o7
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AN
o Y3 T2elH TSR hdste] FHaAle Az
ek 12 tel welsbEst g
g o 2 A skt
(4) ZHAE, BT 2 pHY| 24
7 AT = spectrophtometer(Milton roy spectronic
21D.US.A)E Ah8-310] 420 nmollA] FREZ 233}
Qo). PEs YA (KFuji. 0~32%)5 AH&-3tgd o,
H-+= pH meter(Hanna Instruments.HI8418, Singapore)
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Table 1. Conditions for texture meassurement by tex-
ture analyser

measure force in compression

probe type cutting knife
force unit grams

test speed 3.3 mm/s
distance : 25.0 mm
trigger force : S5¢g

718 55N 5mLel| <J4kst %‘ 4102 M, pH
K-ferricyanide 5 mL ¥ 7 3-2-422(50°C)ol| A

+23 F Avle] A>2(25°0) 22 Yaskdict
10% trichloroacetic acid 5 mL F7}8lo] 800 geoll A
1087} Al Eelsty AF5d S5mLe 55 5mLe}
0.1% FeCl; 1 mLE gojA] 1087} vkx] 3 & 700
nmoll A FFEE S48l

(6) A3t setol & A= g AR

A}3-5- food processor(General Electric Co. U.S.A)Z
3mme] FAZ At 3 27 2.8 cm corkborer 2. F o}
dx=7]9] EElo)AE wHEe] AMEEld e Al &
gto]2 10 g& A4 30 mLel| 1087F HAFF F
Aol ¥4 E5 A F FLAE E8& 7PEA AA
% polyethylene(PE) 2] 5ol *de] 97} 3°CollA] ]
A3l ch

@ A A F
27k Wzt 24

7 A %= color diferrence meter(TCA 1-SW, Tok-
yo Denshoku Co., Japan)3 A}-&-8}o] FHel Lk
Z2Astd 31 AL Texture analyser(TA-XT2)E A}
£-3}o] compression forced &A 3Gt} 227} &4
& 913 222712 Table 13 2t}
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Table 2. Browning intensity, sugar concentration and inhibitory effect on PPO activity of several cereal extracts

Extract Concentrate
}?rown}ng sugar conc. PPO act. l?rown.mg sugar conc. PPO act.
Intensity € Brix) (% Relative act) iemsity € Brix) (% Relative act)
(420 nm) : (420 nm) ’
malt 0.25 1.00 98.50 8.64 17.00 63.90
barley flour 0.20 0.50 96.90 1.28 10.00 100.00
waxy rice flour 0.13 0.20 97.70 0.39 5.50 100.00
Table 3. Changes in sugar concentration and pH during heating of malt extract
Heating time (min) 0 30 40 50 60 70 75
sugar conc (* Brix) 1.00 1.40 1.90 240 3.00 11.60 17.00
- pH 5.79 5.88 5.84 5.81 5.71 5.62 5.45

248 AAsted -l 2o vegrt

Coleman 57& of2 F57 2 HAede F&F
o] 7kdell o3 vho]ek uhg-& Fato] A 2 w)F
WA FAS AT sislen olF BA9 &
& HAEAHY FFHohe TR nEdS et
stdh. Maillard 592 7] o] Be| v} 3Haks)
of #ria #le=w ol ekA] phenol HEe] -
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A3t} dojut o] 5o WA Eoll 27 dFFoletn
st

0 g

ok X min
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2. V|15 SR/YQ| Yot pH HE}

Table 2044 RA7)5 F54°] A5} PPO] A3t o
A 237} 2B 2A depdenz or)1E F2AE
7}yB A7kl wie} wEs} pH W3S Qol Azte
Table 32} Zt}.

G JbdA 10 Brixeld 758 7lGAlel= 17
Brix 2 HA Z7lhe A& Hehlide pHE 5.940
A} 5452 A ol = A -g ¥t} o] amino-
carbonyl WF-g-A] amino 7]¢] Z 3}, strecker 3ol 2}
3 carboxylz]7} CO, 7}~ 2 ¥Wiste] 2AIE]7] ] F-o]
v 2.9]o]] 8918 9] reductone-2- ascorbic acid?] 73§
o} 7o) AbMEAolw wlebr] pH7} A shslcha 5k
b, w3t Fle}st RREHA NN H7E fref el
ute} pH7 b A shhetar shgict™.

3. QIS S5 AL} PPOOY CiaH AN
Afsh PPOC) o3t 91718 55ele] ®}R|E7He Fig
13} 2},
Fig. 1AslA] PPO S48 7hd A7kl we} ] 7
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= A%g vehyglen 758 71d3 U1 F
< PPO A& 543% FAaAZ =3 1%
SN F=r AALE PPO AL Fhasle] 1
mL 7} Alefli= PPO #te] o] 67%, 2 mL A 714
o] 27%% v}teh¢lck(Fig. 1B). Pitotti 5L fructose
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Fig. 1. Inhibitory effect of malt concentrate on the ac-
tivity of polyphenol oxidase.

A: Changes in PPO activity vs heating time. B: Changes
in PPO activity vs volume of malt concentrate.
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2} fructose-glycine &312-2] 7} 23 712} 8) vl
S A EF vlo]k vk-g A E-o] PPO EAldl] oA

A7}t lelw Rwstg em Nicoli & glucose/
glycine £-o¥o] dHAL312LE Wut oh)z} F4A zZhd
ol 748 @A &oHE ATk BTt

4. |8 sHYQ| AW, &AM} PPO ANE
aere| M 2|

715 549 HAE 2 AAX 3 PPO oA
aaete] FAE dol AF(Fig. 2) 2 AxE 7}
Akl what Frhslel e W Lr = 5087
A3 Frlek R 1083 758l F43] F7)shed
¥4 5= 47t 1.625%) 6.245 vehd it

F F2d0] stdgel wbe} 2w Hxo} g

*é% HA FUble AEE Relv olg: uh=
PPO 24-& 7\:1 ke A& ehliglct
A gl 27 kst disiA=
B ATP BafiA ghor olF 2] aksiA
< reductone 3}gHE-o o3 UM FLL che-
lating 3h= Aol ola] A = <= glc}a sigie}. )
2hA wholak Wk A Eoll o3t &A el i@
oA Bz 289 s Bale) e Ao
Azt {3t
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Fig. 2. Browing intensity, reducing power and po-
lyphenol activity of malt concentrate during heating.
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Fig. 3. Effect of malt concentrate on the changes in L-
values of apple slices during storage at 3°C.
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Fig. 4. Effect of malt concentrate on the changes in
compression forces of apple slices during storage at
3°C.
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