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Nutrient Composition and Antioxidative Effects of Young Barley Leaf
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ABSTRACT

This study was conducted to investigate the proximate composition and antioxidative activities
of young barley leaf(YBL). YBL powder(all w/w) was 2.98% moisture, 17.13% crude protein,
4.00% crude fat, 10.72% crude ash, and 65.17% carbohydrate. The contents of total, insoluble,
and soluble dietary fiber were 36.62 = 2.33, 19.05 + 1.04, and 17.57 £ 1.01g/ 100g, respectively.
The essential and non—essential amino acids contained in the YBL powder accounted for 46.56%
and 53.44% of the total amino acids, respectively. The major unsaturated fatty acid was linolenic
acid. The ratio of polyunsaturated fatty acids to saturated fatty acids was 4.84. Only tartaric
acid was detected. The contents of vitamins A, C, and E were 0.761, 398.05, and 0.936 mg%,
respectively. The mineral contents of YBL powder were in the order of Na<{Mg<Ca<K. The
major free sugars were detected as arabinose and glucose. The total polyphenol and total flavonoid
contents of the YBL extracts were found to be 0.107 mg TAE/g and 0.112 mg RE/g, respectively.
The ICs value for the DPPH radical scavenging of the YBL ethanol extract was 365.74 £ 6.98
mg/mL. The antioxidative index was high and was similar to that of t—butylated hydroxytouene.
These results suggest that YBL can be recommended as a baby vegetable of high nutritional
quality and antioxidative properties.
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(Santos et al. 2014). A4 T4 of7I8] A
A AR ] B, GEERF o2} 22o] =
3ho] A3k} ARAA| I 9psle] Zan)Afe]
A2k Itk (Fallove et al. 2009).

ofRdQ] AAgh eBds] Adsglole 717k AR A
ZolAY 7] Aol gkt Aok A wFE H
SHAIRE AT = FAe] o= ARRE AL §)
oJ-1Q] A AlAoA] ASkS B 20 A5 2
Qlo] 3—4mi} 5—6ul7k<] Ae| szt ¢l o7t
RHE 10 cm A5 wnko 2 1 e E g &
gsh= 7]l wle} baby vegetable®} micro vegetable
2 8715 gk (Lee et al 2009). - 2lo] %7
=7 94 mlsdt AdEe] Wkl A (sprouts) =
& o AaolXl s FukEoly <, Ut
A7} R oIS Bl ofnjof|A] o] Al
3T oSl Aie e, 713 B Aol
frazh Sh-skaL, tes el =4S skl
A= Fo A AHTHKim et al. 1988; Martinez—
Séanchez et al. 2008).

o ZHE] - AP ol M= o -e] Aa
T Heles A80% ARSSISIET = e ¥
I gl ol wALE S A4 W ARR
o] &H It} Bl kst HIERES: skl 9l
AL, Aot Fh-ehaL Barwo] tHKim et
al. 2003; Park et al. 2008). ®el=e] 71570l dish
AT RS Bl o] FieFle] ddzde n)X]
= E7HSon et al. 2016), Bl FE=2] Fikska
e} 2-8-fAlell A-gstod 4] Al A gt At
(Jang et al. 2007; Han 2011), ¥ 4]k HFH=
HIRS: friegh who20] 2|4 3k 71 221e] 2|
tirke] 7 el et A5 (Yang 2010) soll & A
T7F RaE I} B el lutonarin, saponarin, 3
—glucan, hexacosanol®} -8 thokslt AejeA] A

< - (Ryu et al. 2002; Markham & Mitchell 2003;
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A A FEl Bl 49 7HAE ek
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1. AR

2 Aol ARgE Haee Sxlut AW Al
A1 109 A Aste] gle] 717k 20 em e
A& Thste] oA, B B Eeade Ax 70T
oM FAsIL)E FAY Heled 5417 (MDF—-
U52V, Sanyo, Osaka, Japan)ollA HAZsle] 472
nhfale] Al ARSSISITE B A ] 54
A= 33 WHEg Ao|tt

A

M
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2. YHdR

BEkre] ARPELS Association of Official Analytical
Chemists(A.O.A.C.) ¥ (1995)0l] Wb - =5
2 105C g7 razizs, oA 32 micro—
Kjeldah!, A1 &Fk2- soxhlet F=5H, 3%
e 550C A718|3l2E o8k A g3lsio
Ao, BershE SRS 10004 G2, 20
A, A Y 23 SRS Al9je gho s vER)
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assay kit A|2K(Sigma, TDF—100A, MO, USA)&- ©]4-
SIStk A= 1 g A 2788 57881 500 miL flask
o] Yil phosphate buffer(pH 6.0) 50 mL<}
heat—stable amylase 100 mLE ¥ & #& E559)
3037 WESAIZAE A0 R WS 9 pHE 75 £
0.22 ZA3}al, protease 100 mLE g 60C
shaking water bathell4] 3087t ¥k&-A171 T} Wzt
st} AlEe] pHE 4.5 + 0.28 thA] 245t
amyloglucosidase 0.3 mLE ¥} shaking water
bathol|l A 30&7F FAt Ao w %47]’:6}-&] P2
cruicible 47712 o3sIGiet. o3} & ZfEo] &

%)= P2 crucibles 105C ovendll "301 AZNA

ZAE =43 3 3|53} gy RS w gkS B

84 Aoldfra grkom aioltt -84 Aol
Fra BHgke: ofello)] 4uljEke] 95% ethanolS 2ol 1
AIRE AAA17]3L, P2 cruicible o:Mﬂi oqﬂro}oq Z

?Z
Z‘,
o

4. 7 ool 2M
2] oluleake] 4] B Sl BAL A&
HE|E BT 05 g7 6 N HC 3 mLE ¥ & 713
155+ TS 120C heatting blockol] Yo 244]7F o]
} 7RrRalstin) 7EelE A5 50C rotary
vacuum evaporator(UT—1000, EYELA, Tokyo, Japan)
& o] &3] AbS AAAZ ¥, sodium loading
buffer 10 mL 713k t}2-, o]% 1 mLE #3}o]
membrane filter 0.2 um®= o] ¥}pA|A opu| Al 2}
F2X171(S433—H, Sykam GmbH, Eresing, Germany)
=2 A 2l

d
¢

5. X|Eiit BXM
A HPaEe AOACHPHE(1995) 0% BAs1g) om
B4 % 5 g& warming blendere] ¥

chloroform 10 mL2} methanol 20 mL<S 7}skaL 2%
7F 723k} BRA] chloroform 10 mLS o] A7}

HaA0| HOMMET} SHAS 1} 853

L

T 3021t wtdstsio] ok Uk 30wkt st
o} A5os AlASL 7 NapSO 5 H71stod
T AR
(UT—1000, EYELA, Tokyo, Japan)E ©]&3}e] 713t
- 5=3199t}. Toluene 5 mLol] A% 100 mg2 ¥

-8-3l1A17] 3L, Wungaarden " (1967)0l| whe} BF;—
methanol = w|&3}3}e] Gas Chromatography(GC—
17A, Shimadzu, Kyoto, Japan) = #+43}3it}.

Y 32

2 rotary vacuum evaporator

6. HIEHI A E & C &

HIER A9 E 3 412 213539 (Korea
Food and Drug Association 2005)1 e} 2AJ5H3
t}. Bl A& 0.5 g, ascorbic acid 0.1 g &
ethanol 5 mLE 2z} Yol 2 &85k & 80TCollA
10%:7F 7Fd819nk 50% KOHE9 0.25 mLS Yol
204 A% 71E% 1S S5 24 mLe} hexane 5
mLE 7F8ke] 1,900 X gol|A] 2047t LAl Eelsidch
Y RE ﬁfﬂ hexane 40 mLE THA] o] €31 &
44-8— o 9 —E—rﬂé NE itk SR
WA g 5 slsols 33 WHRs
AAR 5 A %0 S ] NapSOu= &8k ths
rotary vacuum evaporator(UT—1000, EYELA, Tokyo,
Japan) & ©]-831 hexanes 71 - 53] HPLC
(LC— 10AVP, Shimadzu, Kyoto, Japan) = #1511
o}, HlER C gl 1498 Rizzolo et al.(1984)2]
Hol| wha} HEe A|E 5 goll metaphosphoric
acdd(HPOs) -89 20 mL& 7Fsle] =3+ the- 3,000
mmollA] 2057F Yalielsk $of] =52 045 um
membrane filter= o] ¥}3}o] HPLC(LC—10AVP,
Shimadzu, Kyoto, Japan)& o|-&38}o] £33t}

Bl AOAC. HPR(1995)0] F3lo] A
AlslAck. Bl B 1 goll SH<7 50 mLE 7}
sle] & 2918k 3 80°C water batholl A 4417+ A=

71485 T}, Whatman filter paper(No. 2)=2 o}3}3s}
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o oJle rotary vacuum evaporator(UT—1000,
EYELA, Tokyo, Japan)® 7S} - 5531590}y &7
10 mL= 83} Ton Chromatography(DX—600,
Dionex, CA, USA)&Z #4153t

C. H(1995)0l] Fsto] A1t
0.5 g, 20% HNO; 10 mL, 60%
HCIO, 3 mLE 27t Yol &8sk 5 el w7
0.5M HNO; 50 mLE Siek 7714 &
M EE8S APl & 3 & v
Aol 242t 8 mLA FHolo] B8 0= SISict
0.5 M HNOsS U202 3l AREoHgye
AI(AA—6501GS, Shimadzu, Kyoto, Japan)= Ca, Fe,
K, Mg, Mn, Cu, Na, Zn& 7+7} 422.7, 248.3, 766.5,
285.2, 279.5, 324.8, 330.2, 213.9 nmellA] S73sITh

9. Ry =8

Heeo] fed 24 9 S Gancedo & Luh
W(1986) 0= SAsISITE Bl 1 1 ¢S 80%
ethanol 50 mLell ¥ & 75C heating mentle
(Mtops ms—265, Seoul, Korea)oll A 5A|17F 7145131
t}. 72 % Whatman filter paper(No. 2)Z o]-&3}o]
o] 3}3har o 3gk o M-S rotary vacuum evaporator
(UT—1000, EYELA, Tokyo, Japan)<- ©]-83}e] 713t
S EEFSGT %9 10 mLS 4835k Ton
Chromatography (DX—600, Dionex, CA, USA)= A
& EA skl

10. AlE =&, & polyphenol ¥ £ flavonoid

Sl =
oo =

0

80% ethanol 1,500 mLell Bl &2 100 g&
7Fet & g d7ts 23t 65°C heating mantle
(Mtops ms—265, Seoul, Korea)S ©]-&3}] 341714
33]d] A FZ3F3Ity. Whatman filter paper
(No.2)2 o7t & ool 40C L JellA] rotary

vacuum evaporator(UT—1000, EYELA, Tokyo, Japan)
£ olgste] BulE Aol 225t - w5 vhe Al
394 Ak RIS flete] —70Ce] e BHaeisith
% polyphenol 32 Folin—DenisH(1912) 2. &
S7gsISich Alddel Bl olehe FEE 1 mLe}
Folin reagent 2 mLS Yol 2+ 4jo] Aol 383t
AAFACE 10% NaoCO; 2 mLE o] 2 &3t &
30CollA 4083+ X]%}F T8 UV—spectrophotometer
(Shimadzu UV—1601PC, Kyoto, Japan)Z ©|-&3}o]
760 nmolA FE=E SASSIE B2 tannic
acid(HF 5% 0, 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL) &
AbEate] 1AL, Ao ENH AR &
polyphenol & 73tk
% flavonoid &2 Chae et al.(2002) WHol| 2]
8H 28I Al 1 mLe} diethylene glycol 2 mL
£ 2 Z98 % IN NaOH 20 pL-& 371510 water
bath(37 CT)ollA 113 &<t H-EAIZ] v UV—
spectrophotometer(Shimadzu UV—1601PC, Kyoto,
Japan)E ©]-8-3to] 420 nmel A F3=E 5733131
o}, FEaAe rutin(EF 5% 0, 0.2, 04, 0.6, 0.8
% 1.0 mgml)& AR&3te] 3L, A= omy
H Alg%2 F flavonoid $Hg-S FaIth
11. DPPH radical &7 &4
DPPH radical 427152 Blois©] %#(1958)% o]
Bato] FABISITE Al Bl oy 5
1 mL%} 0.2 mM 2,2—diphenyl—1—picrylhydrazyl (DPPH)
1 mLE ol 2 E3fsle] 37°C water bathellA] 304
7+ w2171 TS UV—spectrophotometer(Shimadzu
UV—-1601PC, Kyoto, Japan)E ©]-&35F>3 517 nmellA
FHEE F3Ik §4d dHikekAIR] butylated
hydroxytoluene(BHT) AR&3lo] 5Ug WHo= =
738 U3 DPPH radical 22715 2492 vlasoich

12. Rancimat0f 2|st &
3PS A= Joo & Kim(2002)¢] Wi o=

MBS EX

—



Rancimat (Metrohm Model 679, Herisan, Switzerland)
£ o]&slo] SAIE A=l = BuiE g3
AABFAL, soybean oilol]l A& F%E7}F 1000 ppme]
w55 H7hehe) 289K SONICS?, UCX—750, CT,
USA)E A3l Al 253 A7 2 3
= 3t} Rancimat =% ZA0& A8 30 g& 2§
7|(reaction vesseDoll Wil &7 70 mLs S48
7](measuring vesse)oll €2 $ 110Cel|l A air flow
rate 20 Lh 4] Esquivel et al.(1999)2] *H o=
ABBIRPAdS Hlawegith Y tirow e
kARl BHTE frAlell H7kste] Al=ot 54
o R SAste] RISk E Bl 4813

13. SAXE=
£ %2 SPSS 4] Package(SPSS Inc., Chicago,
IL, USA)E o]gste] A H + FFe a2

FABISIAL, Al At olde] HA] 412 ALdulA|
v‘iﬁ-‘?—"*(one —way analysis of variance)3dt 3 =7
A o)A AL p<0.05 ol A Tukey's testel]
o3t A5 7AA (Post—Hoc test)3}ith.
m 23 ¢ 3%
1. YEIME 2 AO|MRA St

ZehA 17.13 + 1.55%, x]HP 4.00 + 0.25%, %
3 10.72 £ 0.84% B ©FFSHE 65.17 + 354%%)
o} Rl B} o] A4l HEjRe] dnubdis
B8 Hwang(2016)9] ZA3b= 5 5.38%, =t
2 15.38%, FAW 3.24%, Z3)%- 3.24% 2 w3}
& 6276%= SHrohs Ao® Ueh} B oA rAsie}
ARSI TR Atelals Helee] e
&o] 2533%= VFERt & A7 ARt EUTHSeo
et al. 2015). Ka] F2le] Jubiilo] sheko ek
7Fo 2 A RS 9 TR 95-10%, Zchid

T

F

juisid

HelRo| FgEt etet 2t 855

8—10%, ZAH 09—1.1%, Z3)%- 1.26—1.39%, ZA-
2 0.65—0.75%, B8k 77-79%= VEFHTH Choe
& Youn 2005). & o] ey} W 4] 7}
& 2 Aol Wk otk o]2fgh Aol K
2] o] ol Fof| a—amylase®] &3] 718t
7] ARtete] BlepshEe] Zldalrh dofuar, 1R
18l AAE 7EslibE] Halee] A1, vl
BE] T & 22 Aol ARSI ofuix| o] &
7] wiEoletal HAEACKKIm et . 1994). 2152
213 (Rural Development Administration 2011)°1 2]
hE HEdo] AUk RS S5 80.0%, vl
31%, A 1.1% 3)%- 1.9%= skl Qs A
2 HuEEd, 2 A7 A} vjusiels 74
S ol o} 7 2 2lolE e o) 4=
e w4 A A9 532 710l e A Aol
TR o] Zfol= He|ole] A58
Shdte B 2] 59] Aol= 7]1% Zi—&

o HE
N L ol Mo
Y o o

s
o

I

oo
r%

Kl

o

T
2

Zt},

REje] & Aoldfa kS Table 1049k 2
0] 3662 + 2.33%R.om, B84 Ao dgio) 8
23 Aoldf gheFo] zk2)k 19.05 + 1.04%%} 17.57
+ 1.01%= VERHTE Seo et al.(2015)S Hal=e]
B84 Aoldfia 2 84 Aol
Fr2 Bheo] 7kt 4397 £ 0.12, 1.29 & 0.00, 42.68
£ 011%= VRt 2 A Avjel vlaslols o &
£ /\10]/\4 S ﬂal;_ ¥asleg| P, e L= &}0]

.7}_ /Klo]/H ] /\

A Peke w1, 7, o, Qs 0 2

Zolsh e AALEE B84 Aol sl 42
849 HoWRAT U TR A A4E
upe AFSP sk AT T ol A

a4 tH(Kim et al. 2004).

LFH%

2. 7 oAt Sk
Hefeol el 7+ ot g Table 291
o] F 18%9] opulieite] HEHALE F A4 of
13k ke 1,313.08 mg%el%lom, 4 o]-u]_,_
2k SFES 611.42 mg%E WYERSTE 74 op) i

o
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Table 1. Proximate composition and insoluble,
soluble, and total dietary fiber contents
of young barley leaf

Items Contents(%)
Proximate ) rure 298 + 0.122
composition
Proximate .

. Crude protein 17.13 + 1.55
compositions
Proximate

. Crude fat 4.00 + 0.25
compositions
Proxi
rox1ma'1t'e Crude ash 10.72 + 0.84
compositions
Proxi
roximate Carbohydrate” 65.17 £ 3.54

compositions

Dietary fiber Insoluble dietary fiber 19.05

I+

1.24
Dietary fiber  Soluble dietary fiber 17.57 £ 1.01

Dietary fiber Total dietary fiber 36.62 + 2.33

YCarbohydrate = 100 - (moisture + crude protein +
crude fat + crude ash).

YAll values are expressed as mean + SE of triplicate
determinations.

= 71 wo] &% A& aspartic acido|™, glutamic
acid, valine, leucine, alanine 920 2 &ako] LyEl::
U} Bl o] ot 9k A% Aol
X gutamic acid$} aspartic acid’} 7F8 & Ao
= Uehd B AE At fakek A Bl
(Kim et al. 2006). ¥2j=e] & oprjiilol gk 2
Frop|=Ake] BlE-2 46.56%°10 01, B op|
ARE- valine, leucine, lysine, phenylalanine, isoleucine,
threonine, histidine, methionine =2 Wt} &
op]iAtel] theh daFopu|qte] bk BlE-L- v
2 36.48%(Lee & Kim 2008), -3 #+ 32.22%(Kim
et al. 1997), ¥-= 2+ 41.94%(Han et al. 2003)%.0}
A3 HefeolA o ko] ETh

=

Table 2. Contents of total amino acids in young

barley leaf
(Unit: mg% dry basis)
Amino acids % Contents
Essential
Isoleucine 5.39 7080 + 1.32"
Valine 9.70 12743 £ 829
Leucine 9.69 12729 = 9.01
Methionine 0.69 9.10 £ 0.12
Threonine 4.83 63.46 £ 1.02
Lysine 6.69 8781 + 3.23
Phenylalanine 6.17 81.08 = 5.01
Histidine 3.39 4445 + 0.98
46.56
Non-essential
Glutamic acid 12.74 167.28 = 10.01
Arginine 5.12 67.28 £ 2.36
Serine 3.98 5221 + 4.09
Glycine 5.37 70.46 + 6.88
Alanine 8.35 109.62 = 9.17
Proline 2.86 3759 £ 0.98
Tyrosine 1.90 2497 £ 0.52
Aspartic acid 12.90 169.41 + 10.22
Cysteine 0.22 284 £ 0.09
53.44
Total AA? 100.00  1,313.08 = 19.36
Total EAAY 46.56 611.42 + 14.01
EAA/TAAY 46.56 £ 1.99

DAl values are expressed as mean + SE of
triplicate determinations.

YTotal AA: Total amino acid.

9Total EAA: Total essential amino acid.

YEAA/TAA: Essential amino acid/Total amino acid.

3. K|t =Y
RBajgs Be] xRS B298 Ayle= Table 37}

2o} E3FA|AES stearic acid, behenic acid,
myristic acid, arachidic acid, heptadecanoic acid <=

o2 AZHAL, BESAAES linolenic acid,
linoleic acid, oleic acid £ 22 4<% 9] linolenic
acid”} 56.29% = 717 o] dhREo] QIiT) Bl
o] 3 APt T & FIAMAE RS 17.13%, &



B oAl SFEe 82.87% = B S AL Bk
o] &4 s=3kt) Shin et al.(1981)0] L33k Ha]<]
XAt 2438 2l R, stearic acidE 1.8%, linolenic
acid= 5.0%= stearic acid®} linolenic acidi= H.2]
oA o B S YERIQICE g Bejo] &
SESPAAE Bk 27-28%, BESAAE Sk of
69—71901231, 1 % T HEESIR RS 57-50%0]
2132, PUFA/SFA HI-2 212 YeRd=d(Ju et al.
2007), v A3ol|A] Hel=e] PUFA/SFA &2 4.34
= oF 2vl] 71 & HoR el oAl
BRI Ao 9 FAHA SRS 319%, B
SESA A EFRS 96.381%(Lee et al. 2009b) 0=
Hejgo] vjste] BRI FHgo] =itk o
3} 7ho] o]2Q] At BESAIARS: TR §F

Frata glet.

Table 3. Compositions of fatty acids of young

barley leaf
(Unit: %)

Fatty acids Composition(%)
Myristic acid(C14:0) 1.21 + 0.02Y
Palmitic acid(C16:0) 0.73 £ 0.01
Heptadecanoic acid(C17:0) 0.79 + 0.01
Stearic acid(C18:0) 2.06 + 0.02
Arachidic acid(C20:0) 1.09 + 0.01
Behenic acid (C22:0) 1.25 + 0.01
Oleic acid(C18:1n9¢c) 488 = 0.03
Linoleic acid(C18:2n6¢) 16.53 = 0.09
Linolenic acid(C18:3n3) 56.29 = 0.10
:Zd?,clgé?;ln;mosamenmc 440 + 0.08
Arachidonic acid(C20:4n6) 0.77 £ 0.01
Total 100

SFAY 17.13 £ 0.94
PUFA? 82.87 + 2.06
PUFA/SFA 4.84 + 0.07

USFA: saturated fatty acid

2PUFA: polyunsaturated fatty acid

YAl values are expressed as mean + SE of triplicate
determinations.

Helro| FgEt etet 2t 857

4. HEf2I A E & C otz

Bl 2] HENT A E 3 C %S
A7= Table 49} 2t} HIENT A E 2 C9] 3
7z} (0.761, 0936, 39805 Mg HAEHJLE Hele
TS BER C $o] 53] A Vb=t -84
FAEsHAR] HIERT Gi= HIERT A 9 Ee} tlEo] &4
s At A1 ~EdE As)e}
of J-e] vFl 4 Asf el Azl T
A7 150] = Ao HaEJTHCha et al 2007).
747 oAl BeE] Ao] ulEl A9 E S
247} 0.06 mg%<} 0.82 mg%= %= (Lee et al.
2009b) Hzls=e] HE] A o] Bl 285 & =
AL, 5UIE WORAT] FA)) Ao 73-9- el E7}
0.37 mg% $Hr=lo] = A= Hil(Kim et al.
1997)%]o] Heleo] 2873 &4ls} vleRIS] viewl
E 3 28] o/ =) YERsth 18]y Shin et
al.(2015)°] ZMBEF, MNiHF, JFIdF 59 B
—carotene SIS BASIIEH, 1 5 EYHE £
o] Bl it Hele A2 47 7,293.95
g/100 g2} 2,755.15 pg/100 go] B—carotene®] 7%
o] gittar Harsle] 2 A AP vlER] A o]

A HAEH A,

Mo
% 1z
Hy o ot

>

5
Lo
o
ox
tlo
12

Table 4. Contents of vitamin A, C and E in
young barley leaf
(Unit: mg% dry basis)

Vitamins Contents
A 0.761 + 0.01”
C 398.05 + 11.02
E 0.936 + 0.02

DAIl values are expressed as mean + SE of
triplicate determinations.

J

5 &
HEle &
acid, formic acid, malic acid, tartaric acid®} 29|
T 659 fr7litel A&k Table 594 2]

tartaric acid &Fo] 2943.62 mg/LE 7F¥ Bk,

&t

oo
oy

)
rlo

oxalic acid, succinic acid, lactic
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o f71ke Snjgk 21550k Park et al.(2008)
of oJaf] 1z WhHE a3k nelQle] fr it ks

acetic acid7} AEEArtaL Bdk Avje}l B 23]
AR} U2 AES Bk o= A AR 5,
AR, Az So) tEu R o]ygk Aapt o
& Zo 7 AtsHh

Table 5. Contents of organic acids in young

barley leaf
(Unit: mg/L dry basis)
Oragnic acids Contents
Oxalic acid tr?
Malic acid tr
Formic acid tr
Lactic acid tr
Succnic acid tr

Tartaric acid 294362 + 9.09?

Vtr: Trace
2All values are expressed as mean = SE of triplicate
determinations.

6. 1M &Y
Wl B

o 4 GFL BA 2
3}
=

3
5629.20 * 32.33 mg% = 7Fd Ho] AEE Yo,
Ca 324.41 + 10.32 mg%, Mg 229.41 + 9.78 mg%,
Na 17865 £ 14.01 mg% =02 A=l o, A=
7oA mERE71ER ] Fe, Zn, Mn, Cule F=
Ak Kim et al.(1994)0] gk Hale dxte]
712 B olah| K gaFo] 4,092.1 mg%h= 7}
% Bo] 3HrelaL, Ca, Na, Mg 02 3] 22

thal Harsle] 2 A7ANetE AL A B
o} Choe & Youn(2005)¢] Ri1sh &350l w2 Re]
TAo) 7714 g ZAll oJ8hd, Ca 24-31 mg%,
Fe 1.7-29 mg%, Na 13—18 mg%, K 227—273 mg%,
Mg 38—45 mg%= & A3 FolA Helee] 714
Fho] A yepsk o, 58] K 32 20u) o)

ol We] FHWG o] Fr)de] £2 awd

o7 o]gd s Ao ghaEth gl &
g Ao deRl AlaAle] #1d e K
150 mg%, Ca 47 mg%, Na 1 mg%, Fe 0.6
mg%(Kim et al. 2003), A%} F71d 32 K
590.3 mg%, Ca 385.3 mg%, Mg 116 mg%, Na
30.33 mg%, Fe 1.86 mg%= X.311(Choi & Han
2001)% Azje} vlaws] B Heles 4k - de]e]

FEE golE & gl AFoln ¥ 4 Ak

kA

Table 6. Contents of minerals in young barley

leaf
(Unit: mg% dry basis)
Minerals Contents

Fe 28.19 + 0297
Ca 32441 + 10.32
K 5629.20 + 32.33
Mg 22941 £+ 9.78
Mn 3.04 = 0.06
Cu 099 = 0.01
Na 178.65 £ 14.01
Zn 3.11 = 0.03

DAl values are expressed as mean + SE of triplicate
determinations.

Stk

oo

on

7. 9

R 220 a9 3 5785 918l arabinose,
galactose, glucose, fructose, mannose 2 ribose2]
% 659 FrEds ATk el 3 Table
73} 7o) glucose”} 49.581 me/lLE 7V Hol k-
F 3L, arabinose™ 19.180 mg/l 1 &) dE-E ]
& HEEAE e oAl B Ao A9
= ribose”t 71 Bo] HEHAIL(Lee et al. 2009b),
fructose, glucose =22 AZFFUTE 547 oA
71 20 2] G932 fructose, glucose & sucrose

2 YERFtH(Han et al. 2003).

D
ME



Table 7. Contents of free sugars in young

barley leaf
(Unit: mg/L dry basis)
Free sugars Contents
Arabinose 19.180 + 0.32"
Galactose tr?
Glucose 49.581 £+ 0.98
Fructose tr
Mannose tr
Ribose tr
DAl values are expressed as mean + SE of triplicate
determinations.
Dtr: Trace

=13
=]

o

8. £ polyphenollt = flavonoid

B ek F5EC] F polyphenol?
flavonoid $F2 Table 87} 2t} < polyphenol F
2k (0107 £ 0012 mglg Fslal Y= A= el
Witk Park et al.(2008)2 12WH-S Eejs Bl
9] 2% polyphenol & 0—1.0 mg/mL HHE B3
om, we] Pt 21F T4 11239 F polyphenol
ke 717} 0.125 + 0.0102} 0.069 + 0.009 mg/mL
2 Hasie] B A3l ARES SAE Bl
% polyphenol g&Fo] =7 YEPSIT] A= o] &=
el =524 ARl AEA](Lee & Lee 1994)2] &
polyphenol2 Z+2} 0.058 mg/mL % 0.0027 mg/mL
2, 3 A5 BeEle9] F polyphenol $Hge] B 8k
o} Bl deE 559 F flavonoid g
0.112 £ 0.003 mg/mL= “JEbsth HE]aele] &
flavonoid -2 0.103 mg/ml, X¥ 54 1% Al
0.038 mg/mL= 7% (Park et al. 2008)¥|ATH= A+
Azfel v)al Al 2 A] YepkET, L ol F
AZH, AR 59 ZelQl Ao R Bzt
Lee & Lee(1994)7} =5:xje} A152]19] F flavonoid $F
e 4% A= 717} 00459 0008 mg/mlLE 2
3ol Bejseo] F flavonoid FHge] U] oS &

=
T A

Helro| FgEt etet 2t 859

Table 8. Contents of total polyphenol and total
flavonoid in young barley leaf ethanol
extracts

Total polyphenol contents  Total flavonoid

Sample (mg tannic acid/g contents
dry wt) (mg rutin/g dry wt)
YBLY 0.107 + 0.012? 0.112 + 0.003

YYoung barley leaf ethanol extract 1000 ppm

(1.0 mg/mL)
YAll values are expressed as mean * SE of triplicate
determinations.

9. DPPH radical £71s

Rl of|gh2 =55-2] DPPH radical 22752
Table 99} 2t} DPPH radical A7%5-2 125, 250,
500, 1000 pg/ml F5& SAse=t Hele ok
& FZ5 7} w57} 271842 DPPH radical 2
ke 71 ek 50% DPPH radical 2715 ¥
) [C5ake 78+ A= 365.74 + 6.98 pg/mLolSl
o, E AFAe} FAKSH 1000 pg/ml E5=ollA
w2pQ)l 7} Ho)xpe) wlehE F5E2] DPPH radical
AAgel 5o 22 80.81%9} 42.43% % LFeERsT)
(Son et al. 2005). Kulkarni et al.(2006)& 4 <]
Al SOD FAR B Al gl 5o 2 RS B

Table 9. DPPH radical scavenging activity of
young barley leaf ethanol extracts

Concentration  Inhibition

1 I L)Y

Samples (pg/mL) activity (%) Caol pg/mL)
125 30.24 + 0.43 365.74 + 6.98
VBL 250 4532 + 0.51 365.74 + 6.98
500 67.12 + 1.32 365.74 + 6.98
1000 80.15 + 0.84 365.74 + 6.98
5 4523 £ 1.51 557 £ 1.43

BHT?

10 8742 £ 191 557 = 1.43

YConcentration required for 50% reduction of DPPH
at 30 min after starting the reaction.

Yt-Butylated hydroxytouene(BHT) were used as
positive references.

YAll values are expressed as mean * SE of triplicate
determinations.
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315tE 3] Ryu et al.(2002)2 flavone ] &4k

222 94l saponarins B QoA 22138 A
2lo] 5ujd w sheFo] 71 Eokar, Helele]

o

arin €%} DPPH radical &2 152
oJgh Al S Harsigick Befelel] gk
% saponarin, polyphenol, flavonoid 52 3-x13}
B49) 9902 DPPH radical 2275 84J°] Ho]
W Zo g yekeEnkal shgith

10. Rancimat0f 2J$t siitsks

Rancimatell 2]3} soybean oil- ©]-83+ Ak}

7178 248k gpalsls ATR= Table 102 2ok
7R thzre] A8l 52713k 554403 ©]9)
o, yﬂf of[EkE F2E-5 1000 pg/ml 718181
S 79 9.99A17F o]9)om, 34 EakElA9l BHT
747}0}@3 35 10872 W olehs 5=
B3 HISRE o ® dizatel] Hlste] 78IS

o] Arls EIRI4(Antioxidant index, ADZ
B30 o) wele: ke FEES] PSS
izl Blsle] Srsialnt. olsh e Ae yfﬂ

4ok

Table 10. Antioxidative activities of barley leaf
ethanol extract on soybean oil

Samples P AP
Control® 5.54 £ 0.029¢7 1.00
YBLY 9.99 * 0.14° 1.80
BHT” 10.87 + 0.26° 1.96

YInduction period(P) of oil was determined by
Rancimat’s test at 1107C.

2 Antioxidant index(AI) was expressed as IP of oil
containing various fraction/IP of soybean oil.

9Control: Soybean oil without young barley leaf
ethanol extract.

YYBL: Young barley leaf ethanol extract 1000
ppm(1.0 mg/mL).

YBHT: t-Butylated hydroxytouene 1000 ppm

(1.0 mg/mL).

OAll values are expressed as mean + SE of triplicate
determinations.

"Different superscript letters indicate significant

differences at p<0.05 by Tukey's test.

g=of| T}k -5 polyphenol, flavonoide} #2S- &
kst E43} vl Cof 22 dilsl Aisel st
o] Hs A8 2L Al RE U

B A= Bl o] P ET} Z polyphendl
7} % flavonoid ¥ w41S Fal Bl 9 7t
& BrFskaL, i vitrool| 4] DPPH radical 2753
Rancimat<- ‘&2l @48} 235 Welarah I8k
o} Bl H%‘O olsfehA] A Mgk A, 1
2 7Fo R S8 3Kk 298%, YA 17.13%, %

2|9 4.00%, ¢ﬂf 10.72%, B3k 65.17%= 1+
Bt} & 2lo]Adf- ZF_, @s_/\-] Ao 1 -8
A AoV e 712 36.62, 19.05, 17.57%=

AESIAL, ool Al ESPE

HHO

aspartic acid,
stearic acid, E3E3FAH4 R linolenic acid, 714k
tartaric acid, #7124 K, #2819 glucose7} 7V ol
A&HAL}. dakst &2 21 = polyphenold} &
flavonoid ¥~ 22} 0.107 mg/mLe} 0.112 mg/mL
2 Yepgt o, DPPH radical 27% 9] I1Cs03hS
365.74 £ 6.98 pg/mLolAth Rancimats ©1-8-3F 2k
717 =438 A3 1000 ug/mLolA Bl
offehE FEEC] FrIkte] 9.9917ke = 9 3
2ESRAIQ1 BHT 11.21/\]7}?} vk 50w ek
stk ole] 23} wPlee o] Fraw g
At @do] gk Ao w Wit
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