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o2 AFsIGE ol HEE AFsk 2 g v
S S7MI712, g B 3 2132 ZiEe] o
JA9] BAS BHYeT|T Utk

olgh B2, og| oo}, AL, oJFwE, dinl=, ¥
Aol Z-E, J&, Q1% EME, =g Xk Tt
Alok, Bopze|7l, |, g5, obrlol e, JAt
202 e F Al T8.35F F7-8 AAske] ghrk(11-
13). gt H o2 plo] 2 A3} o] 43 712 Q8 2
gle] 2M7F A SoIESeOlE Bt HaEle
73] B259} o] Quols XS Folxe|7te} el
EoA] F8 28 FEEAY 9T dlal JTh2). B
£ AEFe2A AA] Sl E A AlE ol &3t 2
He|o] ejuje} AL, AR o] AFE A =4
S AAA Bk 2AE Hels ok, F 2719 A B
2 FrE 9P|k oh, 52 A3 S e s
=AY, B 745 el 2 FAL 7H4E(Casseroles)
< 7] SJEiA 71800A A AR T o457
st = Hele I0E e 52 ohe EHeY
ZYlo|3, 32 $UE I} 7RyE AL 7K Kasha, F5
o] =2, oFAARE AlRlY, XA (porridges), 2
3{(Tsampa, EJHES] % 52]), TI2]3L tpekel S/9
Farg whs) giAlo] A9} 72 AFES Axsl= dl A
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Y A7) e Y ARVE ol8sle] Bl 2E=
THEofxitt K] B AFe] Foly 7Sk IA
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ol 7Rl S5 o] AR E S ik
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HEE QA Hm, 4Fo] e 2mlAe] 2] AE] 4
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= 7Tl Sk, vighAekA] Kgk Al HolH 4]
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Aot o 78 A RUh= Sldolut M2 Ao SpRAES
Aok wEbA A AR B AlE 3 Foll Al A
o] ol FYXAY ARzt dofu= AL A% s
ANA F A A= oIt AFL] M AH|A 7} 2Ee] &
AL oAl wram el AMlE A sk dlle]
7] wjzelth
HFAFL] WA Gkl v aANk-S FalA
dojdtt. gxe] ofgh WA)E Fe]wE 418l 2(PPO)o
ofsl Fuj=le B SHES] 4kt B ohE w8t
oy oAk AgRkSel] Qs dojdtia &
HA ok FE4 s T ABkE Sk 5%
o) 23} Maillard ¥h5-& HIEAH 18-S Eal WAL 6
gtk PPO §ESA1L obgh 7HSolA stz 4]
i o] wWaje) 5 Q910w JelA rk14-16). =
Qe ohje) ole) Eie] TRE o) A4 loIiE
o Aoze] WA Y7 BAl7t B gtk
Y(Durum wheat)> YRS E PPOE AHe| FF3lal
SA] ok Aol 7L FEo] g o AL
~ejol e AZT] 7RsEk] Bk The FEd)
HlaiA Haldee 93, 3], S5l B deEd 5
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S8l Jrk17, 18). PPOS X3 A8la s |
2] wol A|Z3 o} ol Lk Zalst it
5ol HAgthy By EATk17, 19). E2julsEt g
o] A% B MHoE dAshE o] S AL B
# Foll AskEl= ols S 9] fEiA HeAE
proanthocyanidin(PA)-free H2]5 7251t} PA-free
BalE £ =Y 35HE2l proanthocyanidins S -
a7 o me 24 A wie] 9ol PA B Bl &
o vlsf B4 HLTH20). PA-free A% Hel= Eiol
743HE K2 Foll A= 34 0 2 o] wiajo] 7o) dofiiA]
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Ha] AF Al o]gE F Utk AAge HoErk
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t(22), Bl was= 4 #Hlm4 3kek=2 pheno-
lic acids, proanthocyanidins, catechins©]™H, o= thH-5
olu, F3|, STl SAGE wlsy sitEe st
PPOS] S kol ek Tty Table 1),
ZH g AR dit ARy AR AR
o Be disy SRIES TR A A% Utk =
3 PA-free -$0745-2, PAZ} Q7] W50 PAS SHral
£ e QuE”) e A0 e, sy s
& A7) SRS ATk PA-free Be)o) S sHE
= U B iAol BEE sls s 4
1/4 BT} Ao e PPOS] BAEE B2 fAAE
upel Bl FA teFstti(Table 1). 218y Be] 5 A
olol] %12 PPO 2] Aol #2149 Ao 7} gl A
o vtk

TR fraxkgel me Hele] HlsA sitae]
PPOS] B3] gt AEE vk, ekt 47049
o He)E A18R BY AES) 4 WaE Dol 1Y)
AFe] WAS 4ok & ke 2he ¢ lvk Al

Hal =g W7 7F deid A HEAE 29T 49
teket Balo] Rl wel B § ZElE B 2
o, A, NS FollA] gdgt 7] zte]7t Atk Table 1).
PA-free 30218 ] Z2]¥ He] ¢ 7P v A
ERITE FER ] A 7P of 73 A1 9] Ay}
W2 1Rl HhH, PA-free A EHE] THEoxl A
I s e B A vjsiA 85 Bk AS
Btk Hele] A Zejulede 28E Kl Jda=-
0.506, P<0.05), A(r=-0.669, P<0.01), ¥=x(r=-0.910,
P<0.001)2] H7|(L*) 9} FAg 9] AAaAIE HIS
o, o] X 2]Fe] walo] HeA e I S
< Y5tk HE PPOQ] S K] 2)Ee] wAls)
o gl A= Holx] gkth T1eu of, 2,
oFeh I 2E 9 o] Ao AP eE A-[E A
PPO°] J3+S 7 & 7, PPOE He4]
Fo] WA fdtel] Aosl= Q. aolA HiAE = §lth
HE|2Fe] WAl Qlojxe] PPO9] o3k Hele] T
of we} o R bkl s 2folg Hols wlEA

Table 1. Total Phenolic Content and PPO Activity of Grain, and Brightness of Cooked Kernels, Flour Gels and Dough of

Different Classes of Barley Genotypes?

Class Total Phenolic PPO Activity Brightness (L*)
(gallic acid %) (units/g) Cooked Kernels Gels Dough
HULLED
PA-containing (n=10)
Range 0.35-0.47 85-215 55.3-59.4 54.1-57.1 65.3-69.6
Average® 0.41b 120.ab 57.4b 55.8b 63.8
PA-free (n=4)
Range 0.08-0.13 137.5-171.4 58.2-60.8 60.2-61.6 72.2-78.1
Average 0.10c 153.3a 59.4a 60.9a 75.5
HULLESS
Regular (n=5)
Range 0.36-0.51 69.5-185.7 56.9-58.8 53.9-58.0 59.7-63.9
Average 0.43ab 108.6ab 57.3b 55.1b 62.0
Waxy (n=3)
Range 0.44-0.60 81.4-113.8 57.9-58.2 50.4-52.2 59.0-61.1
Average 0.50a 96.7b 58.2ab 51.2¢ 60.2

*Source: Quinde et al. (2004).

®Average of each class. Averages in the same column with different letters are significantly different (P<0.05).
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B]oA &A% Z2]#s2 anthocyanins, flavonols,
phenolic acids, catechins 12]37 PAsE ¥3}slc). ulgh
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= WHA23), 7P Wol AhkEE BElQl Ikt o
2= vt S 1a2)e] 58¢] 17}29] anthocyanins2- F
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acid 2 7/J=o] Utk opofet ke Helso] Bfat
= = phenolic acid®] %2 ZA] He] GdojlA= 356-
610 ug/g, =AE H]oME= 147-282 ug/gS AR5
Ath25). L2t} phenolic acid®] ¥} Hzle] WA A}
olol ojuish QAeho] WATA kT PAS Gl
= fAlel st} PA-free §AATE I 24 1
2 2F2] WA 715745 B S (Table 1), PA-free .
9} PASH+ H2]9] phenolic acids $FEFo] fAKEH H-&
phenolic acids7} H.2]2] WAlol] 7]x|= @aFe] njn]sitt
= AS vepdn
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B3¢} procyanidin B3E ZA] PA = 50% & 2FA62 9
O, Trimeric PA2] =2 AA] PA 2] 39-49%09] &lg3+
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o e
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t}. Monomeric catechins< A PA<2] 10%°]3}l= x}
A ghtl. vhHe] PA-free 3021 HelolX= PAE A&
=2 BRI 2-9 ug/g 2] catechinso] A& PAE
frole AEEeF 2R §H28 Alelo] dimeric}
trimeric PA2] oF2 Zjol= AFA] AT 2E g
A2 AR ET} U E2 catechins §HFs Kol
7d%ko] Uk

Ha] 2Fe] WAl glojale] PAS] o3k &% PA
= H7IeE HedFellA 3dlo] ZlshA Wadhe waE
o wA SHEITE PA-free Hejoll PAE o3 He
NN F=3 PAE H7HE 737 W] WII(LY) 7t e
3] 743K Figure 1). T FA|ZCE AuHH, PAS
A7k wisrol| A vl k= B171€] HAE catechinsg 3
71313 E 739 7FY =9k9 1 dimeric, trimeric 202
oItKFigure 1). w2}A] o]+ catechins©] dimeric o]y
trimeric PAH T} ¢ & g3l PPO9] 7|Zo|H 4L 47
sbslElth= 2SS git) Catechins 371 ]3] oF7]
e vEe] WS 2 FlEA el a4 ksl
oA LA TH26).

Jul

V. HAZo] waioly PpOQ| ot

A sgEe] 84 S0 R QIgh Alslel
Jojul= B 2)Fe] HAoxe] PPO9] ¢ge PPOE
HAGA717] S8l WA EAE ¢ A A S PA-
free A28 Ha] 7150 HEsA B4 F2ES H
7VelSs ), e 71 wise] g7t HEket Ajolg B
dS HAsre 24 SHEITE GAE] S/ &2 B 7t

Control

Catechins

Dimeric PA Trimeric PA

Figure 1. Barley flour dough prepared from proanthocyanidin (PA)-free barley with addition of catechins, dimeric PA or trimer-

ic PA extracts of PA-containing barley.

51
“Food Science and Industry (Vol.43 No.3)




Phenolics Added

Control

Unheated 1

Heated

Figure 2. Barley flour dough prepared from proanthocyani-
din (PA)-free barley with addition of barley phe-
nolic extracts with or without prior heat treatment.

T2 vholzl B2 gAeE Be] 7HF v Kok |
A T w717} 7haslstFigure 2). B4 3RS 3
7¥et G kA e Bl 7HRrF S w7 A
Sk Aol Rlsled, 71E M2 71FE TREo Bise W
71l 2 W3ke HolA] itk PPO+ #HEA SIS

Akske} Flolo] dojul= K] 7RF we] 8] 2o

° PPO% )& 4.@(*17]111 &4 5}5]’“-4
312 glopa], HiEe] WAL H43)3)

V. E2ES] WA L Xjel

ug) AEe) WAL 2] o)F
3}, PPO, = F&0]20) 93] ZujxE= FlEA 39
o] Atste] eJajx FE dojdth uﬂlr—/\-l 3o
quinones = AshE|m ZHAY Ao} wWzhdS HSLE]—
Quinones2 I3} T2 w1 =A] 318HE _,11 29 A -ror
) B DEY1E S27). We) A ofF
HRAS- FHA43Eh7] 93 abE ¢l HOI—H#

5t Zg)H|=e] =Pk

1) PPOS} 357 3lghe ool W Hele] Ad,
2) “}E‘% T w2 5] Sl A,

3) < 53 PPO2| H|EA3),

4) ﬁd%x%lb} PPO ojAA 2] ARG

Ae $AAHe Zapslse) o] How, Auel
FAARRT B A1) S 50] WK Table 1). 5
3l, PASH: 22 SRR 75% HE sy 898

Table 2. Effect of Abrasion on Phenolic Content and Polyphenol oxidase (PPO) Activity of Barley Grains and Brightness of Barley

Flour Dough at 24 hr Storage®

Abrasion % Total Phenolic PPO Activity Brightness of
(gallic acid %) (unit/g) Dough (L)
Regular
(cv. Bear) 0 0.42a° 96.1a nd®
0.34b 89.2b 56.6¢
15 0.22¢ 78.4c 62.8b
25 0.13d 70.5d 69.9a
Waxy
(cv. CDC Candle) 0 0.44a 113.8a nd
0.31b 94.3b 54.0c
15 0.19¢ 79.9¢ 60.6b
25 0.11d 77.1c 67.7a

*Source:Quinde-Axtell et al. (2006).

®Means followed by the same letter within each cultivar are not significantly different (P<0.05).

‘Not determined.
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