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ABSTRACT In order to evaluate the utilization of im-
mature green barley kemnels as food processing material,
these experiments were carried out to analyze free sugars,
free amino acids, mineral contents and color of two naked
barley varieties according to their heading dates. Contents
such as moisture, protein, fat, ash, and free sugars were
gradually decreased according to the days after heading of
the nonwaxy naked barley ‘Saessalbori’ and waxy naked
barley ‘Hinchalssalbori’, while crude fiber and starch were
gradually increased. Contents like maltose and maltotriose
in immature green kernels were high, but free amino acids
showed a tendency to decrease, among which the alanine
content was the highest. As barley matured, beta-glucan
content, redness and yellowness increased, while lightness
decreased. Considering chemical composition and color,
the immature green cercals were produced through blan-
ching the spikes harvested before the yellow ripe stage
around 26~27 days after heading. The optimum duration
of harvest was very limited to produce green whole grains.
The harvested green barley cereals is able to eat raw barley
or cook it as food processing material.

Keywords : barley, green barley, whole grains, [3-glucan,
free amino acids
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B ZH9 4H] gite g IR Y AUEEE 7
3to] HAEY (whole grainyg o|§-3t1L7} st A7t 43
Hof gkony E3] g4, Fed, WY FUHERT A
kil A Belo diste] @ AFAEe] B 7HA
EIURyu et al., 2002; Song et al., 2001; Kim & Min,
1997). ¥ 2] B-glucan, dietary fiber, pentosan 52| ¥
o] o} At AFok= tE & 2AS 7HA L 9l
o= #oh opjzt o] Aot A
ATt

gk BElo] AR gt A W2 AFAEol st
o] pyso] ghon Hajel A2]9 FFo] BE B-glucan?]
Srek(Jung et al., 2003), B-glucano] K2} ZE2] 3} 1
2= 93KChoi et al., 2003), |5 0]-83+ B-glucan 73}
Z4(Lee & Jung, 2003), R 2] #£0| B-glucan ¥ Wol &
Ao w2z F3Lee & Lee, 1994), HA=EEH B
-glucan @] $&(Kim & Yoo, 2003)%-of 3t A+71 Ut
B9 2] A= B A-HKim ef al., 1990; Chun
& Lee, 1984; Shin et al., 1981; Shin & Gray, 1983)7} 3l
om Aol fLee ef al., 1992), 7714, HIEM, ofnjle
AKCheigh et al., 1976; Lee et al., 1983; Park & Yang,
1976), R&9} & EF9] HYAE(Choe & Youn, 2005),
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H&aA Fo) Y= HIS RS u ek 4R wg
(Lee et al., 1992), Arelo] 44 F olsiaty 42 st

(Kim ef al., 1993)50] K5t
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o A9 MEst e YR HelBy, Biel 2 %
o7k Qlol AHFaAz olgstrlel At ol &4 &

Aol Aol g Fol EuelS $IT £AT 1445 B
Beol] ot /1% 42E Ju AR e Y
of AMAE, fejotnlicAl, feld, 1717, B-glicans} M
58 23ste] Busks ol

U
Az
AR RS WA 59 MEEe; 24 F5d 988
H2|E S s7led skl 10¢ 24| #F3to]
we| BEQHe] Eako] At BAARY A
2005 59 18, 59 219, 59 26947} 44719 64 2%

of A4RE ARSI AgRes 247] 5919, 2
R 49 3002H B4 A5oA SR Aolrt
SUSATE AT A polAl ol ke Waste] T ol 60

& A% blanching 3 F A=A BeHRE A 0y
& eSS4 MRS FSYI, 0T N Byshy

A QRS 43k
Udige 2
T A ARRAACC, 1983), TS micro

Kjeldahl E-3H(AOAC, 1985), ZA|HS Soxhlet S=%H]
(Daniel et al., 1996), 2/d-3-= Heneberg-StohmannH(AOAC,
1995), 312 214 3|2h, T2 3, S-nitrosalicylic acid
H(Miller, 1959), AE-E 2.5% HCl §HOZ 2547 v
stol Bafal & DNSHO R RIS Zshn BAAS
09% Foto] ke wASHITH

Qs 2y

A& 5 gofl 10u]¢] F574=5 715k} 1583 £l & o}
3t 50 ml= 83 3 045 um syringe filter® o] 7}5}o]
HPLC BAx a2 st} B
230, Shodex 75 ELSD detector(temperature : 50C, N2
pressure : 3.0 bar). 24 A& Shodex Asashipak NH; -50
4E column(250 x 4.6 mm)o}¢l1l, o]EAO & acetonitrile :
1% acetic acid(75 : 25. v/v)2 243}t

EX 2 A2 Varian Proster model

2l oloji=dt =Y
710

Sl 253 o v o2 O g ol ALS &6l

0.45 um syringe filter2 &35t B4 A2 }¢l o EZ
. fast method(easy-fast amino acid testing kit)= ©|-83}o]
solid phase extractiond}1l alkylated amino acid A=
3l & Shimadzu GC-MS-2010, FID, amino acid analysis
GC column (10 m x 0.25 um ID), initial temp. 110°C, final
temp. 320°C, elavating 30°C/min, He carrier gas(l : 15),
injection temp. 250°C, detector temp. 320C oA E43}%
thPeter et al., 2003).
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Z 7 4(Korean food industry association, 2005)2] 7]

sy 3 AAREe) Eatel ARE QA
th A& 5 g F8l 550C oA 3]3}sted, 18% HCI 4
10 mig 7Fsto] oA ebd S8 A0 A7l & iiEo]
9 % HCI 29 8§ mIE 7}ste] 7kE & 100 mlE2 A3t 5
XA 25 inductively coupled plasma(ICP), atomic emission
spectrometer(AES, Perkin-Elmer, Optima 3300DV, USA)
= BAsksick
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Beta—glucan

Beta-glucan 3152 McCleary & Glenne-Holm®] &4 2] vf
H(1983)0] J3lo] (1-3)(1-4)-3-D-glucan assay kit(Megazyme
Pty, Ltd, Australia)2 AR&3to] %3kl

Z A& 1 go) 50% ethanol 5 mi 7}8l3l 587+ w5
Au)sle] E8HF & 50% ethanol 5 mlE Yo &E3sla
3000 rpmoflAl 1087F Y4AEeskaL 2bAtel]l 50% ethanol
10 mlo] #EFA]A 3000 rpmof| A 1027 LA Z 23 5 4
Aol-& W 2] 1, sodium phosphate buffer 5 mlof| ZALE &
EAlA EAARR ST

FHelal 0.1 mle} 50 mM sodium acetate buffer-{3
-glucosidase(0.2U) 0.1 mlE &g5te] 40 CofA] 1557 vt
2A)7] 31 GOPOD(glucose peroxidase / 4-amino-antipyrine)
Aok 3 mlE 7Fatof 40°CofjAf 2027 BEE-AIX1 %~ 510 nm
oA FFEE FAst] IS ALSH

ME 2M
Az Bist AR5 3 Folflo] IEA H F color

difference meter(Minolta, CR-300, Japan)E ©]-8-3}o] L, a,
b 32 =X3% o TEHE Y=93.6, x=0.3130, y=0.3192
o) kg AR WABE AHgetc
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AR RE ASE Anelo aRERLo] B4 F o
of W A7 ARIRS EH% AT Table 13}
=3

AEREE 24 g0 wet A 10.0~13.5%,
AHF 3.2~6.5%, A 3.9~5.4%, 3E 2.0~2.8%, 8-7
o 1.5~7.0%, HE 30.7~73.2%°|$ 1, B2AAHEE= o
Wz 8.7~12.6%, A% 3.6~9.0%, 54 2.8~5.9%, 3]
B 24~3.0%, 8% 0.5~5.7%, A& 26.4~68.3%2] &
e Uehdrh Bt o) A ASE AR Hea

4

i
fre

£ 2, S8, e, A, 8, Swe gas)
£ A%e Bgov Ro) gy A4Ed b 2 3
o} UG ABEu s} 4 T oo T2 SohA)
Aol Wk AR B Aolst Fr.

24 7 Qoo mE Aanael AR SR

& 90 AN ASE sl RS BYL, E5 T
34Q0)t oF 45% 2] SEAFS Uefgon 44719 2

SRl 40~50%2H B AT Anhuct £ et
YthLee & Lee, 1994).

S2p7)o] T elo] mehu Yake S4o] 7t
42 oF 3.0~3.5%0] 90 H APaRel7} 2HEu o] u)e
o 1%AE BTk 24 % 3499 Aunele] zey
FS 10.0%, AR 7% THE ATASI S
Z2ibE HYAE & HE A2 T e s W Holdl
th(Choe & Youn, 2005; Lee et al, 1992; Park et al.,
1989). Tk, Ao et i Pl F7bsHe A%
= Ho & dyeks o 20E YElE SHthKim

et al., 1993; Lee & Lee, 1994). Hz]o] x4} ke &
ANNASE BaSE AFS BYoW F4 F 19
gzt ARrelo) vate 3% Y% ERAW

5 340 AFESF Tl 2 ol7t §isith STt
of A} FFL &4 T 19YET ARE = 3.3%, 2
BE 55% JE2 gadtgon & A HEE
A abakeF 1.05%(Choe & Youn, 2005), &R 29 |45t
2 2.03%(Park et al., 1989)2}1L R gE AylH} £9koH
2R 2] o] AuFakek 3.1%(Lee ef al., 1992)9H= H| %34T},

UG FqFe A5 YA SE Aadte A
HYon &4 3 1990 MREE 7.0%, IZEE 5.7%
oA 24 T 34dolls 47 1.5%, 0.5%E B2 d48 1
G, ol AL FalFo] Azte] AUHA Bl 4& &
& 3 AP R ARSE A A ouAdez
M starch, dextrose, cellulose, hemicellulose@] o2 714 &
B2 AghE ] Wi Aoz A7 &4 F 2299
Z5 3 1990 H|gte] AR oF 42%, AFEHT
2.5%9] A5 BAon, AR fdgol 43
t45tA e Kim er al(1993)9] Aol e & A+ nhk
7tA 2 Aol Aagtel whet f-Ejge] Hasiien, ds
Z70o AEF 9% FE9| fEiFo] &5 F 31dol=
2.9%, 4 3 36U 1.9% FE2A o ol & i
£ molA ygtrhn Eusigtt,

AR e ol PIAASRS B8 FHFE o
Ehfiglor &4 & 1999 26.4~30.7%2] A&l &
T T 22 A R, AP 747 52.7%, 66.1%
2 F23 Z7HE Bt ABEIE &5 F M4dds
73.2%¢] ARFHES Ueryslch

Lee & Lee(1994)9] dAtolM= Helo &4 F A<xol

o422

s
—_l:'_
Q)

=
=
=
H

N 1o

—

Table 1. Chemical compositions of immature green barley kernels according to days after heading.

(% on a dry basis except moisture)

Days after

Reducing

Varieties . Moisture Protein Lipid Starch Fiber Ash
heading sugar
19 68.0 13.5 6.5 7.0 30.7 39 28
i 22 64.0 11.9 5.0 2.8 52.7 43 25
Saessalbori

27 53.0 11.6 4.5 2.0 614 5.1 22

34 46.2 10.0 32 1.5 73.2 5.4 2.0

18 67.0 12.6 9.0 5.7 26.4 2.8 3.0

. . 21 66.0 11.5 7.5 32 66.1 32 29
Hinchalssalbori

26 52.0 10.5 5.5 2.6 67.5 52 25

33 439 8.7 3.6 0.5 68.3 5.9 24
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F-Iﬂifl

2t W2 Wl AE 5 18 BHES] £4
S AL Z7EskA HANL AEA7)Y A
Aol Eo7HA =W AR 42 A &

AFEfo] o2 Hohal B35 vl ek Kim er al.(1993)
2 EF T 10~1797 34~36% =0 %H}EP% e
Fol Asdol wet AT S Hof &4 31
63~65% AL, 36U 64.5%0]gitiil BTk v} 9lo]
2 A5 Aot fASE A HERY AT Trop(1980)-2
37%9 Belof o3 dEgFE AR B 55~62% W
ZA FFol whet zfol7h 9ol e Lee er al.(1992)2]
TATe} vlas) £ wf 2 ApoA= AREE 73.2%, ¥
2 E 2] 68.3%% oFh =it

245 FFE x50 A SE Srkshe
of APREE 7} 5.4%, SRR 2|7} 5.9% 24 Choe & Youn
(2005)¢] A+ ZAipEtE AEs] A vErG e Lee er
al (1992)9] A+ Adto] HFjA= s @A vhepylct
oje} e A+ ALY XM% 5, Al 2 AE

H 59 AoloA 71dE= Ao YztEr

Kim et al(1993)2 Hg o] X é\; %— o] g}e}l7]
Hatol| fsto] Apsigl=dl, Halrt dsgol E}F«W
o gHgol Hdadtial sho] 2 ﬂ%ﬂt £ 475 v
Bt 2459 fas 2719 visH 2yrt F2 9
¢} a2 o] RolA Qu wifE= Vi & 104 RE 54
3] EstA HogA ojAte) HETFE )Tt 10~30Y A}
olof FA3] Tt AstA A= A Hh= AR

)

oL jo o
ot
o]

= O
A

e

FN Jlm
o oX

gelo] 9k AoR B B AFAE o] 7}
AR 25 Tl B, L ol sels}

A H9] cellulose,

hemicellulose, lignin, pentosan 5] AJAJo] =715 7] &
o AeR AAAYSE BAERI) BS54 F 182
Agreelo] Bls oF 11% Y5 At] S T 215
= F43] St gsoMe 28y AR ET
0.5% A% ¢ =9rch
s8] TS Go] AP ASE At HO.

o] Kim et al. (1993), Lee & Lee(1994)9) ATk} 7-0
ol &4 £ MO SRYTE &4 % 15100
th 0.6~0.8% Zastglal, SzHEE7E AfaE o H]s)
°F 0.3% ¢ &grom E}% A A3 Choe & Youn, 2005;
Lee et al., 1992; Park et al., 1989)9} A9 Hl=et AutE
vhERp e,

H’Eoﬁ?ﬂl

© 2 maltose?] o] 714 B ﬁgi [BR=1R
ot A E e 2ol 77 A5 maltosed] RS S
7}8l= vty maltotriose?] ke ZAashg i K T
= maltose, maltotriose W5 Z7}8l= g2 .
Kim et al.(1993), Lee & Lee(1994)2] Aol A= A= &
o] glucose, fructose, maltose, sucrose®] ¥k
gk, raffinose ] §HEF F/18ical I’.ﬁ]—(ﬂ =
Be Aol veh 9. ol Aol
upele) Apolo jQlEle Ao® A7
29} 3|2 2] o] maltose?} maltotriose 8] &
off uste] Ads] =2 AL & 4 AUTHKIm ef
Lee & Lee, 1994).

Table 2. Free sugar compositions in immature green barley kernels according to days after heading.

(mg/100 g of fresh barley)

Days after

Varieties . Fructose Sorbitol Glucose Sucrose Maltose Maltotriose
heading
19 293.6 70.7 ¢ t 769.2 67.0
) 22 159.6 116.8 t t 531.9 482
Saessalbori

27 129.0 t t t 4485.7 37.8

34 t t t t 3383.6 7.7

18 137.5 t 7.5 38.8 1035.3 15.5

) ) 21 t t 41.3 291.5 28353 75.8
Hinchalssalbori

26 117.0 t 191.8 1438.8 5225.3 29.6

33 t t t t 5529.9 38.8

T
"1 trace
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£ A7 584 9 obunAl

MEEE, SR & £ BF g5 /A4S
HAHOE § §o obnlieile] e grasigr. 1w
He|7t AR o) vlsto] ) ofn|mAlo] H@H &9k
w] Z4z}e} ofnjicit ko] 2 Fol7t Yk

MRS §e] ofu|mAt T2 &4 1990 aspartic
acid, alanine, asparagine, glutamic acid, threonine, GABA
£20|9131 &4 27U of+= alanine, asparagine, glutamic acid,
GABA, proline 22 el on] AaEojzof ulgf &
§2] obniAl gake Ao

AARR Y §Y ofr| =AY

FFe 25 1890

o

alanine, glutamic acid, asparagine, aspartic acid, threonine,
GABA 0|3l &%
GABA, proline] =o|itt. AA|H 22 alanineo] 7H =
9tom Cheigh et al(1976), Lee et al(1983), Choe &
Youn(2005)2] 3 Ao A= glutamic acid7} 713 wof
A 2 Aol e 27E terygic

Fpofu|eite] AA FFE F FF BT gkl 7Y
APE gadte A Bon, Aot it gl o

26 o= alanine, glutamic acid,

o W4 ofulieabe] P WL Yol FAYLEE 7
A3t A% UErR Gk A obuliedl Sl Yt
= Ao 15~21%

Yo oAl FHEFo] H]E-2 AfEE ]9
0|91 FHAHET Ol AL 13~23%°] BIEE Hgon,
Choe & Youn(2005)9] A-7+Z3}e} v|WalH 2w 2Tt

Table 3. Free amino acids compositions in immature green barley kernels according to days after heading.

(mg/100 g of fresh barley)

Saessalbori Hinchassalbori
Amino acid Days after heading Days after heading

19 22 27 34 18 21 26 33
Alanine 45.6 115.7 111.9 17.6 106.8 1471 87.4 30.1
Sarcosine 9.5 8.9 9.3 0.6 - 9.6 9.3 10.5
Glycine 14.8 12.3 235 2.0 12.8 20.3 12.7 4.0
Valine 12.4 85 14 3.1 272 14.0 7.0 4.0
Leucine 44 38 6.7 2.0 6.2 75 32 2.7
Isoleucine 5.4 2.4 4.6 1.2 10.1 5.0 2.5 14
Threonine 27.3 17.2 21.7 1.6 322 20.3 8.6 44
GABA 20.5 29.8 36.7 51.6 26.9 30.8 25.2 33.0
Proline 11.2 11.7 27.6 5.7 20.0 25.9 19.9 8.6
Aspartic acid 88.9 247 6.6 2.8 54.6 10.3 5.1 3.5
Methionine 7.1 4.2 4.1 1.7 9.6 52 3.6 21
Glutamic acid 30.1 66.3 47.9 8.1 58.8 58.1 44.1 12.4
Phenylalanine 35 43 6.0 2.6 12.7 5.5 43 2.9
Lysine 4.1 11.0 114 1.1 154 9.1 45 1.1
Tyrosine - 1.5 31 0.5 - 22 1.4 0.6
Asparagine 37.8 8.1 73.9 1.0 60.9 102.9 15.1 8.7
Total A.A' 308.9 309.1 379.2 51.6 432.4 444.1 228.9 96.9
EAAY 60.7 47.1 64.5 10.7 100.7 62.2 30.8 16.3
EAA/Total A.A 0.20 0.15 0.17 0.21 0.23 0.14 0.13 0.17

"A.A : amino acid. *EAA : essential amino acid.
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S5 F dpo] wE HReE FF9 B-glucan FEF
Table 49} Zt}

AR B-glucan FFE E¢ T 18U 3.2% A
24 3 BYOL 153%2 4 Hojgol) et o su)
7hetth. AR 1.8%0A 3.5%2 oF 21 E715k4]
ot Kim er al.(1993)¢] Ao Ae B-glucan §ego] &4
F 1099 0.4% Aol 9E Aol 47)3] 4 T 432
L 37%2 Z7190hT s1om, Lee & Lee(1994)8 ujs
He] 3.2%004 ki 4.5%% o S7Hecha shelth
ol 71942 B-glucane] o] Zvjel AL B
2Jo] F2 4ol4 % 4821 Bglucanc] FHU) K] of
70%%E 45 mixed-linked (1—3),(1—4)-3-D-glucan .
2 o]Ro]d 97| tholn Bl FAALSE AT AR
¥ AZEo] ¥ AAS sto] 1 wF HE T2 4EF]

Table 4. Beta-glucan contents in immature green barley
kernels according to days after heading.
(% on dry basis)

Varieties Days after heading B-glucan

19 1.8

, 22 2.3
Saessalbori

27 33

34 3.5

18 32

) ) 21 6.4

Hinchalssalbori
26 10.0
33 15.3

Fa0| ojuiE Sy v a1

Z7tsly] Wioletar AzkEh SlaEE 7l AEE 9
Hj3) B-glucan®] FFeo] A W Ao2 vEEt ol
A4 QRS 7HA AL Qs AR LT} mAQl AR E]of
H)8} B-glican®] ghefo] BTk ThE 7o) Mo} 9l%)s)
HtHLee & Lee, 1994; Kim et al., 1993). Kim ef al.(1993)
© mele] Bglucan Fo] ofe] 74 Q14 & AwA S,
%, Ay Fol o8 dFS Werhal shler 22
Mol 6z tfm it B-glucan Fgo] &2 202 KIS
o, A4 Wyt W4 HejEch B-glucan FEFo] 34
T 2 ashgch

w31, B-glucans] o] G5AI AR O
A &4 36Y ool AR

7
thal B asto] o] A|7]9) B E o]g3to} Tk Als

riu

(& J
afu

tr ol
)

S E2 X

dr o9 e ool

¢

off 12 ofy
N
- O
2
p
&
>

dr

dgs Byl wue E EFS B4 ¥ Al wE R
7194 e ICPR A% Ak Table 59 Zth

M o] 4L K, Mg, Ca, Na5Z H|iA 1L o]
=0ro1} Zn, Si, Al, Mn & 10 mg% ©]s}2 1 gkl
wotth 3 32 2] 9] A 9-ol= K, Mg, Ca, Al, Naw
o] wlmad 1 FeFo] &groy Zn, Si, Mn 52 10 mg%
olahz Al FaFol 2 zbo|7} 9Qlth. Kim e al.(1993)2] %
7 Aol wimale Wl Ak e ot

EFY, Bl FEATH2000)2] AEFETFENA AA

Table 5. Mineral contents in immature green barley kernels according to days after heading.

(mg/100 g of dry barley)

Saessalbori Hinchalssalbori
Minerals Days after heading Days after heading
19 22 27 18 21 26 33
Al 0.67 1.01 0.66 0.64 24.00 230.00 30.40 1.11
Ca 23.60 36.40 23.20 31.20 31.40 35.40 37.00 31.40
K 204.00 258.00 159.20 214.00 131.40 163.20 210.00 206.00
Mg 55.60 56.60 72.60 73.00 41.20 48.00 74.60 80.80
Na 11.16 11.26 7.84 10.28 6.46 9.42 7.68 9.30
Si 1.14 1.11 0.88 0.84 1.33 2.10 0.87 0.77
Zn 1.63 2.28 1.34 3.24 1.95 2.22 3.16 2.74
Mn 0.36 0.85 0.34 0.94 0.34 0.35 0.96 0.70
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ot AlRA BEZe FL K>P>Ca>Na>Fe>Zn

S0 ol Aol gof 2 Aol Aol NERY
AEAN AAH] Qe A9t FAT A4S Ak

Park(1976), Lee et al.(1983), Park & Lee(1975)2] A
AL 9 Bl ulag o] Axe 9 R o) gy
YT 2o ABUAS HATT BTG v} 9o of

A3t mhadlgo] Rele] s AT WA BAT
& 7F5 A o3 T Hhatel QlofAl QAR Tef
RIES FAAEC RN, nfY G2 ATPase] 47
YA #ATE sldsto] o)F F71do] Ko Tl 1y
Ak HRF HEE & AR FEIYc) T 2 A
A& gsol 7 +5 ntadled] o] Fkshe 3
FE HAPL ol9} W= Tl g Fashes A
A=, SN g dad vfadle T Sl
AT 9% Ao BEEYtt,

Ca, Na, Zn 59 Y4+ F £ 25 =33 2jol= gl
om, Mgl ¥ B% BE 44ge) net $7159 sik
5 ES BE 449 wel gashs e dehht

Kim et al.(1993), Cheigh et al.(1976), Lee et al.(1983)9]
A7l B ALE v B o Z 948 T £ o

2l

_.Nzerlrm

o

ARSE AgFS BYAT ZF YA dEFe w2 lolE el
Wt ol HeEje] £F, AR, EQ, 7]% Zolof <
sto] 7)QlsEl= A2 AZbE Qi)

Mo

5 F 45 2] 483 BE) ojAS H 59
blanching$t ¥ Eslo] &3 £419] Mr = Table 637}
it

A 574 Ail(Table 6) A EE 2|9} PP BT &

OHEIX|(KOREAN J. CROP SCL), 52(1), 2007

S F A7t s LS A4 agld b &
hehe AFE Btk Lgte 2H B} Apaue)
o Blste] Eo} B =G UET, AERY) S
of| 71748 Lol 343 BoHuh A]7LZ—I oz 2 g
5 T U4t AGGE W HHoly ofFe g

wjoith 9ol ZAASS AR S o4t &
27) Aee] 2o ZAI5HH chlorophylle] =4 A&7} 2
A=) AL}t flavonoid, carotenoid7} Z7}8ho] AAM UL 3HA
=7 37189 7] WE AoR AZEGT

Re7} 94E7] Ao x| AR okt £33l B
2] blanchingdt & 23t A1) u]gds FAL =

ohz} =XtAo] yekrlnz 1}
gEE &4 glo] o8 4 3
25 5 18~1990 7Y B
AL HAAT ojuf= f5717F At A EA 2
s-go] e A3ich Late) sk 34 ¥ 297 24 &
274 Apojzt YA &4+ F 340 7P W) whet
A &4 F 26~2790) Fue o) olas Wekstel 7
= Eo] 60% AT blanching §F & AZRAA BEAAES
AT 9135 Aol 5 R ZATIE A0 FAe
wag gABHA AYFo] AAoR kot £ A
= gaE

e fAsD g B
23 781 3839

dol At 2 /\l‘%}‘)ﬂ/ﬂ

1?

o>‘ H = l‘ll‘

by

5 . T4

BHE A E5 F Ygo] HolE FiL XRR £H3}
of ZAF vlg<r =4 Bajlo] oigh AELA =AY T
e AEIP] S5t v FEQ AR B 559
FFEEe o] YR, fE9, 9 oAl #rlE 9

r.

Table 6. Hunter values' for immature green barley kernels according to days after heading.

Varieties Days after heading L a b
19 70.9 34 28.3
22 52.8 5.7 30.1
Saessalbori
27 52.0 6.2 31.8
34 40.8 7.4 32.6
18 71.7 2.8 27.7
. 21 59.4 4.8 31.0
Hinchalssabori
26 59.2 5.4 32.2
33 57.0 5.6 343

L. lightness, a: redness, b : yellowness
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