ISSN 1229-8565 (print) ISSN 2287-5190 (on-line)
to A L= PR Pk B X B 27(4): 851~862, 2016
Korean ] Community Living Sci 27(4): 851~862, 2016
http://dx.doi.org/10.7856/kjcls.2016.27.4.851

Heee] T st 2t
8|

Nutrient Composition and Antioxidative Effects of Young Barley Leaf

Hee-Kyoung Son - Yu-Mi Lee - Jae—Joon LeeT
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

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 ICsq 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.

Key words: young barley leaf, nutrient composition, total polyphenol, antioxidative effect
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a2 gle. ololl we} el o A
sl AN RS 2 A4 2 Azl o
3 B A1 Hol AR AnH)7) STkska

(Santos et al, 2014). A& FolA AJHY Aaes A
22 Al B, et oz}
sje] ARk APIAE Sl Aol ke
RERER

ol #Afe]

7(10] HE\_—H

F_&

(Fallove et al, 2009).

of2lel Azt S| AsPolE 2ok e A
o)A A7) Mol 583k ok Ak B W
Sl AAFANE FAe) olnlz AR 9]
olelal Az AOIN HokE He] 209 W% 2
Qo] 34nit 5-6ulA] el etaktl 2 Lol
HE 10 em A% vlo g A9k AeE gt
251= =79l w2} baby vegetable¥} micro vegetable
2 TESPIE FoHlee et al, 2009a). £ o] |
7] ¢ke nl4st e ol %%}iﬁd\_(sprouts)% A
3 the Azolzl SAT FhEol} <, doint
A5t e WOHIAE We Slolol] ofde A

F3HETE oY Aae vEh, FU1E 2 Ao
Fravh SR8k, ek Aejdd 2ds ek
9= Aoz AHAMTHKIm et al. 1988; Martinez-

Sanchez et al. 2008).
=Y AN HepdmA] oA
% weleg Ao Agsse
5 9450l Ho) A, 4
ol-&H It Hejee kst HlE}” Hrefal
T, Holifam Fahka 1glo] JoHKim o
al, 2003; Park et al, 2008), Hzl4=2] 7]5Alol tigh
AT Hee Buo] PicAle] WP vz
+ ®9KSon et al. 2016), Rl FE252] diksla
Sho} 218-400] A gahe] 4 A5 Aol o
(Jang et al, 2007; Han 2011), & 22 XMF=2
HITHS Rl nhe-o) 2 gl 7k 22]o) x"
thate] 7R el #3E $A7H(Yang 2010) ol #ak o
T7F BRaEQle}h, HaEls=S lutonarin, saponarin,
-glucan, hexacosanol¥} 22 thekst Azed &
< SHRyu et al, 2002; Markham & Mitchell 2003;
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Ferreres et al. 2009; Seo et al, 2013) 3}l Qo] AY
28 7hsd aAlzel AL e AU ek
Heha 2 Qo ek AR G
B A B meles) 9o e sk,
in vitroo|A] DPPH radical 2% RancimatS &
S AT SHFOZA ANG Ak o
8L B2 JsANE a2 HE el

A AN,

1. A&

£ Ao g3 HEled 30 A A el
A 109 A= Aufste] o] =717 20 cm Ao
e q;o}oq A, AA 8 gsge AR 70t

U352V, Sanyo, Osaka, ]apan) oM AZ3SH BA71=
ulsle] A2 2 AMSEITE. BE A 35 &4
A= 33 JkEsk Aot}

2. QEEE 24

Halgo] AHbAE.S Association of Official Analytical

Chemists(A.O.A.C.) HOPHJ(199S)°1] webr] i ohF

2 105C drrddzy, =aWd 32 micro-

K'eldahl%‘, Rk ?} o soxhlet &5, Z3&E

e S0T AIHRE o18e gsspon

B3, T4EHE G 100004 S, Zeh
t;fj]—

& Al gez vehl



assay kit A]2F(Sigma, TDF-100A, MO, USA)< o]&
BTt AlEe= 1 g A 271E S3381e] 500 ml flask
of Y3 phosphate buffer(pH 6.0) 50 mL%}

heat-stable amylase 100 mLE ¥-& & 3= 5420
3087t WA Ao R WAS & pHE 7.5 £

0.28 ZAs}aL, protease 100 mLE Eo] 60T
shaking water bathoﬂ/ﬂ 3087F A7) TS Wz}
shdek. AlRe] pHE 4.5 + 0.28 oA 248k,
amyloglucosidase 0.3 mLE o] shaking water
batholX] 3083 FAHE deow yziste] p2
cruicible 7|2 o3t o3} 3 ZA-HEo]
o]+ P2 crucibleS 105C ovenol ¥o] HAZA|A
BAE 2498 F 5% D0 geke W ke 8
8 Aolifra o TSI, $84 Aol
Aol 4u)Fe] 95% ethanolS o 1
ARt GRIAIZIAL, P2 cruicible 7|2 of7eko] 7k

Fes Axd 5 AE ST v S e

4. 74 Ofoj=t 24

A olmeake] A 2 gkek BAo A|¥F
Bl B2 05 g7 6 N HCl 3 mLE Be & 719t
B3l th2- 120°C heatting blocke]] o] 244171 o]
Hrrastelt, e AR
vacuum evaporator(UT-1000, EYELA, Tokyo, Japan)
£ o]g3le] 2RS AAAZ] F, sodium loading
buffer 10 mL 37} T2, o] 1 mLE s}
membrane filter 0.2 pmZ JIA]A ofn|=2t 2F
F-2971(S433-H, Sykam GmbH, Eresing, Germany)
2 A% 28kt

o mE

+ 50T rotary

[e]

Ak A 0A.CHH(1995) 02 HAstlon,
I 5 g& warming blendero] YWil

chloroform 10 mL$} methanol 20 mLE 7}l 28
7+ #4235}, ©HA chloroform 10 mLS- ¢ A7}

H2fa0| YR SMS B} 853

2 % 3023 AN olahah Tk 3087k el

NS AASIAL F NaSOE F7kshed]
FES AAAZ the rotary vacuum evaporator
(UT-1000, EYELA, Tokyo, Japan)& o]-83&}e] 7}

- &34}, Toluene 5 mLoll AW 100 mgg 4

S A|7]aL, Wungaarden HH(1967)¢] uwlg} BFs-
methanol2 W23}s}e] Gas Chromatography(GC-
17A, Shimadzu, Kyoto, Japan)=2 #4138}t

6. HEIZI A E 3 C & =8
HER A9l E = B2 AEFHH(Korea

Food and Drug Association 2005)°]] w2} A5
o} Hzl& A 0.5 g, ascorbic acid 0.1 g &
ethanol 5 mLE Z+z} Yol Z &35t & 80T oA
1087¢ 7]-0:]0]- A}, 50% KOH-Z 0.25 mLS o
208 A% 713 o SHS 24 mLe} hexane 5
mLE 7}5F] 1,900 x gol|A] 2087 AAlE-2l5k3dc),
FAHE F3 F hexane 40 mLE B o Wil 2t
e o daiEste] A AE Eeldeh SR
ZE A 5 apgol s 33] whasto]
AAT & A -GS Fato] NaSOE B3 tha
rotary vacuum evaporator(UT-1000, EYELA, Tokyo,
Japan)& ©o]-83}4 hexanes 7%} - 5531e] HPLC
(LC- 10AVP, Shimadzu, Kyoto, Japan)&2 #415}3]
o}, HjElY] C g&F #49L Rizzolo et al.(1984)9] 1
Hel we} Hels A& 5 gol metaphosphoric
acid(HPO;) &8 20 mLE 7}3ke] 353 th& 3,000
pmollA] 2087t YRSt Foll FFE2 0.45 #m
membrane filter® &j3}5le]  HPLC(LC-10AVP,
Shimadzu, Kyoto, Japan)E o]-&3}a] £A13}9ic},

2 A.OA.C. WH(1995)90] F3le] 2
AlBksich. Hele 22 1 goll S7F 50 mLE A7t
o] # E38Fsk 3 80°C water bathol|A] 4A]7F A&

7FE3FItt. Whatman filter paper(No, 2)& o335}
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o, &AL rotary vacuum evaporator(UT-1000,
EYELA, Tokyo, Japan)® 2% - 5339t S/<F
10 mL2 A-83}e] Ton Chromatography(DX-600,
Dionex, CA, USA)E E43}c}.

8. F71H 2N

F71de AOAC HH1995)4 T3kl A3}
gt ®Bale B2 0.5 g, 20% HNO; 10 mL, 60%
HCIO; 3 mLE 27} Yol &35t & FHs|d uj7hA]
HIE B 0.5M HNO 50 miL 99l 7714 3
AgEy gxado A& 2
Al ZM* 8 mLA Fa}od Jﬁ«% HoZ 3}irt.

A(AA-6501GS, Shimadzu, Kyoto, Japan)& Ca, Fe,
K, Mg, Mn, Cu, Na, Zn< z}z} 422.7, 248.3, 766.5,
285.2, 279.5, 324.8, 330.2, 213.9 nmelA] S8kt

9. Rl &4

Bl feld 24 2 %2 Gancedo & Luh
WH(1980) 02 435t Bl B2 1 g8 80%
ethanol 50 mLe] €& ¥, 75C heating mentle
(Mtops ms-265, Seoul, Korea)ollX A7t 7}E3F)
o]-g-3}]
ojFsta of=slk o9l-S- rotary vacuum evaporator
(UT-1000, EYELA, Tokyo, Japan)< o]-&3fe] 739}
- EFEEE w5 10 mLs AF83te] Ion
Chromatography(DX-600, Dionex, CA, USA)Z 7
% 2830,

T}, 1 ¥ Whatman filter paper(No. 2)&

10. Al& &, £ polyphenol & Z flavonoid

3y 5%

I

80% ethanol 1,500 mLe]l Hale 292 100 g2 3
7¥gk 5 ghRzis A8 65¢C
(Mtops ms-265, Seoul, Korea)& ©]-83}o] 3A17HA
38lo] AA FZ319ch. Whatman filter paper
(No.2)2 o3t & ojalle 40T F=8Fol|A] rotary

heating mantle

vacuum evaporator(UT-1000, EYELA, Tokyo, Japan)
2 olgalel gulg AAstel U} 5Fe ohe A
s9] A5 AR geke] T0TA WE Rk,

% polyphenol &%& Folin-Denis®H(1912) 2.2
Z7skleh. Al Bl ok F5& 1 mLst
Folin reagent 2 mL-& Yol 2 4Jo] ALojr 387k
A28 100 Na,COs 2 mLE 2
30C oA 4087 X% Tl UV-spectrophotometer
(Shimadzu UV-1601PC, Kyoto, Japan)Z ©]&-3}e]
760 nmol|N FF=E A5t FFT42 tannic
acid(#8= = 0, 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL)E
ARkl Oglal, HAFFHoRNYH Age F
polyphenol $F-S 3ic},

% flavonoid $FZFE Chae et al.(2002) ¥ ol ¢
3l AAIBFAEE. A& 1 mLe} diethylene glycol 2 mL

= Z &913F & IN NaOH 20 pLS H7}sle] water
bath(37°C)olld  1AZF B¢ WheAIZl ohs UV-
spectrophotometer(Shimadzu  UV-1601PC, Kyoto,
Japan)E o83} 420 nmolM] FF=E S
o FETAE rutin(HF §5 0, 0.2, 0.4, 0.6, 0.8
2 1.0 mg/mL)S ARt 3a1, A=l est
B A5F9 % flavonoid S 73

4 ERS F

11. DPPH radical 275 &%

DPPH radical 27%-& Blois®] #(1958)& ©]
gato] LA Al Bele odehs FE=
1 mL&} 0.2 mM 2,2-diphenyl-1-picrylhydrazyl (DPPH)
1 mLE $o] & &3} 37C water batholld 303
ZF ¥RAIZ] BRS UV-spectrophotometer(Shimadzu
UV-1601PC, Kyoto, Japan)E ©]-83}¢] 517 nmeo|A]
TBEE S 4 sl
hydroxytoluene(BHT) A}g-8}e] 53t WhHog =
A3t T8 DPPH radical 27% 84S v wslytt,

butylated

12. RancimatOf 2Jgt 5K &X

gAElAFE Joo & Kim(2002)9] HHo g



Rancimat(Metrohm Model 679, Herisan, Switzerland)
< o]&3te] SH3t A=l e &uiE 2hE]
AASIAL, soybean oilol] A& F%7F 1000 ppmo]
HeE A7kt 2SIHSONICS®, UCX-750, CT,
USA)E ARS8t A 583 A & £ e
£ g}, Rancimat 275 232 A= 3.0 g& W&
SHF 70 mLg SAHE
7](measuring vessel) ]| %i*% 3 110C A air flow
rate 20 I/h& 3} Esquivel et al.(1999)2] ¥FHo 2
AR S Bluskelrh. 4 dETeR FHE
FAIsHAI]] BHTE FAloll Z7kste] Alseh Edg

e s SAste] rlstxrE wal AT,

7|(reaction vessel)ol ¥

13. SAIXE|
E 2¥L2 SPSS 57| Package(SPSS Inc., Chicago,
IL, USA)E o83ty H3wd A + FFea=
AJSFRAAL, Al et ol de] HatA] Al ddulAl

r-1m t:Ll

222 (one-way analysis of variance)dt 3 57
oA HAL p(0.05 F=FollA Tukey's testel
oJste] A3 7AA(Post-Hoc test)3}AT},

_pi

th Hele Hot oy Mgl Helde] dvbdes
A3+ Hwang(2016)2] Ad= 8 5.38%, 5
2 15.38%, ZA 3.24%, Z3RE 3.24% 9 ©rs)
B 62.76%E FHrdhs Ao veht & A7Adtet
FrARHTE the ATtellMe Helee] e gt
o] 25,3302 VFER} B 7 AiET E3dvh(Seo
et al, 2015), He| FHe] Avhite] k2 Ak

7NEo R AWESLE Y i 9.5-100, A

r_LIE

d

Helzo| FYGE eHtet 2t 855

8-10%, ZAHF 0,9-1.1%, Z-318 1.26-1.39%, 226
22 0.65-0.75%, ©sHE 77-79%= HYERSTHChoe
& Youn 2005). ¥ A3e] ®Hejed} Kl Fdef 7}
grshs hkoltt. o]ggh Aol B
2] o] ol Foll e-amylase®] &do] F7fst
7] AlEtete] ghpshEe] ThRalrE dofutar, as
] AAE Tl Helee] A, i,
we] 5 22 23] Aol ARSE AL L] o] =
7] WEolgt B EJTHKIm et al. 1994), 21ZFH
21 % (Rural Development Administration 2011)¢]] €]
sl Helee] dubdEe i 80.0%, E‘r‘ﬂé
3.1%, ZAM 1.1% 3|5 1.9%S S35l 9)
2 waEged, ¥ 97 Asie vEele 4
43 gl Qo] 71 2 Aole el ol %
3 g 3] ) ) e 1ol mhe 4] Hol
Ieh. e The Aol Hole meldle] AR,

%, 3 9 W) Fo Aol 7|2l Aow

2 Aol

F[F

i

o

.ﬁ

¥=l
]
d

f
2
o
L

Helee] & Holdfa e

©] 36.62 + 2.33% 10w, BEA Holdfaet F&
2] 2052 3Feko| Z2t 19.05 + 1.04%$} 17.57
+ 1.01%2 YERITE Seo et al. (2015)8 Hal<9

Holifras, B84 Holdfrd 2 5874 Aol

Table 19|49} 2

ol-)l«

T4 gkl 242} 43,97 £ 0,12, 1.29 £ 0,00, 42.68
011 ek} 2 97 Asieh vmekele Wl
84 olfs S Ao, 284 2 F Ao
M ge wat we, ¥, v, s o
2uio ge AALEE B84 Aolifa 4
29 HolRAE ¥ BRE AnTe 4E
Whg fal B AFN 2} g Aew
2tz QITHKim et al. 2004).

mm_

¥

L%

2. 7§ Ofbjcth ot

Bl e T4 ofn)ieal BHES Table 29}
o] & 18%9] olu|i=ate] AZHr) & FA of
=Ab B 1313.08 mguolRlon], Bojnli
b e 611,42 mgnE UERTE T4 o=t

=

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

Items Contents(%)
Proximat
FOXITIATE ) foisture 298 + 0.122
composition
Proxi
roXImae  crude protein 17.13 + 1.55
compositions
Proximate

. Crude fat 4.00 £ 0.25
compositions
Proximate

Crude ash 10.72 + 0.84

compositions

Proxi
rox1me‘1t‘e Carbohydratel) 65.17 + 3.54
compositions

Dietary fiber Insoluble dietary fiber 19.05 + 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).

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

= 7P %ol A& AL aspartic acido]™, glutamic
acid, valine, leucine, alanine <=0 2 3hFo] LR
o Wele R ofuliedl gEe BN Ao
A= glutamic acid®} aspartic acid7} 71 =& Ao
2 ek} B A% ddeh A9 ATE nan
(Kim et al, 2006), Hele] F ofitel] thsh £
Zrof]izate] B S 46,56%0]9 00, A5 ol

k8- valine, leucine, lysine, phenylalanine, isoleucine,

e

;

threonine, histidine, methionine <22 it} &
oprfiedbel] thgl dotu|igbe] S v]g2 HE
2 36.48%(Lee & Kim 2008), 3 2 32, 2206(Kim
et al, 1997), ¥ 2 41,94%(Han et al, 2003)EHC}
L) Eal—c"ﬂ/ﬂ 1 ghEFe] =9t

Table 2. Contents of total amino acids in young

barley leaf
(Unit: mg% dry basis)
Amino acids % Contents
Essential
Isoleucine 5.39 70.80 £ 1.32"
Valine 9.70 12743 + 8.29
Leucine 9.69 127.29 £ 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 6728 + 236
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 2.84 £ 0.09
53.44
Total AA? 100.00  1,313.08 + 19.36
Total EAA? 46.56 61142 £ 14.01
EAA/TAA? 46.56 + 199

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

PTotal AA: Total amino acid.

9Total EAA: Total essential amino acid.

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

Hele o] Ahe 243 A= Table 33}
2}, ¥R stearic acid, behenic  acid,
myristic acid, arachidic acid, heptadecanoic acid 4=
o2 AZEJ, EFIAHARS linolenic acid,
linoleic acid, oleic acid €222 74Z%9] linolenic
acid7} 56.29%= 717 ol SrEo] AT Halke
of A A T T ISPAL SR 17.13%, &



ExspAat dheke 82 870 % E-XEskAMAL FHk
o] A =Sk} Shin et al.(1981)0] g Hale]
AHAF 240 ABHE M| stearic acidE 1.8%, linolenic
acidE 5.0%= stearic acid?} linolenic acidE X2
wolM o W2 TS VeSS =g Bl &
FalAbak BHeke 27-28%, B XA Bleke of
69-71%01A3L, I T HZFEESAPARE 57-50%0]
2131, PUFA/SFA H]&-2 212 YePEE=T(u et al.
2007), & A& olA Hele] PUFA/SFA Hl&-2 4.84
2 oF 2vf 71 To Aow vyt wolafisl
v2ae] #o] A9w TR ke 3.19%, &
F3kAERE FHES 96.381%(Lee et al, 2009b) O =2
Rl vgte] BRI dheFo] =9kt o)
3} Zo] o] AMaE BISALAS TR

Fehar glvt.

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
cis—8,11,14-Eicosatrienoic
acid(C20:3n6) 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 484 + 0.07

USFA: saturated fatty acid

PPUFA: polyunsaturated fatty acid

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

RHele 2ol el A, E 2 C 3k B
A= Table 49} 2t} H[EF A, E & C9] &2k
27} 0,761, 0.936, 398.05 mg HZHIL} Haje
T2 HER C FHo] 53] A vehst], 843

IskAIRl HIER] G= HIER A B B9} THEo] 24
Aol S AAEAY 2lste 2EH RS As)st
of 7ol e & Aol M Wy
A7V so] = Ao s HaEIrkCha et al. 2007).
7URL HolAlZ] BE e o] vl A9} E FHe
232} 0.06 mg%2} 0.82 mgh2 FHZEo](Lee et al,
2009b) K=ol HlERRl A o] EX 28-S &
UL, 5UTE oA 7] Al #re] 79 wlE] E7}
0.37 mg% o] JE AR HI(Kim et al,
1997)=o] Helee] A8 dikst vlebriQl vkl
E 3hg® 28] ol #A vERdtt. 22y Shin et
al.(2015)0]  ZMERF, AR, FLF T B
-carotene S HASIGEY|, O 7 EYEE 5
o] Bl B8 Hele AR 24 7,293.95 ¢
g/100 g} 2,755.15 #g/100 g B-caroteneo] -5
o] Qltkar Baste] B oI A} vlER] A §Ho)

A7 AEEA

O:

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 0936 £ 0.02

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

5. Q74 B
Hyl& B8 oxalic acid, succinic acid, lactic

acid, formic acid, malic acid, tartaric acid®} 72|
% 6%9 f71e] HESE Table 594 2o

tartaric acid $FgFo] 294362 mg/LE 7P Bkal,
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= 7=5 Q). Park et al (2008)
o o3 Az ‘%”?3'% gejgk ®Bejele] 1t e
22%F A3 citric acid, oxalic acid, fumaric acid,
acetic acid7} 7A&H Yoty B3t Autel B 2%
Ao} e A nolth. ok A9 AR B2
AP, Az ol ThEnz ofeid gl
& Aoz AlEHd

Table 5. Contents of organic acids in young

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

Tartaric acid 2943.62 + 9.09?

Ver: Trace
YAll values are expressed as mean * SE of triplicate

determinations.

6. F/I2 &
Hele oo W e 243 d9E
Table 6l ST, oFFF71E K S

5629.20 + 3233 mghE 714 Wol AEHJeH
Ca 324.41 * 10,32 mg%, Mg 229.41 + 9.78 mg%,
Na 178,65 + 14.01 mgh =02 AEHglon, I
F71 2ol w7l Fe, Zn, Mn, Culs A&
= Ack. Kim et al,(1994)0] &3 Rl it
271A QB oJahA K 3o 40921 mghE 7}
ZF Wol 38519, Ca, Na, Mg 502 §HFo] =9t
thal ®arste] B Agdiele fAkeE AR Bl
t}. Choe & Youn(2005)°] H 13l 5o w2 K|
Te] 1A F AR ©J8hH, Ca 24-31 mg,
Fe 1.7-2.9 mg%, Na 13-18 mg%, K 227-273 mg%,
Mg 3845 mgh2 2 A FoA Halse] 7]
gheFol A e on, 53] K g2 200 o)
Bol Bl ARG Heleo] 77]de] £ 3Hd

s
Zey AFer dudl AlEAe] FU1d e K
150 mg%, Ca 47 mg%, Na 1 mg%, Fe 0.6
mg%(Kim et al, 2003), Y] F7|4 slgke K
590.3 mg%, Ca 385.3 mg%, Mg 116 mg%, Na
30.33 mg%, Fe 1.86 mgh=® Xil(Choi & Han
2001)3F Aol viws)] B Heles A - g
TZE foks 7+ Jd= AFel &+ doh

Table 6. Contents of minerals in young barley

leaf
(Unit: mg% dry basis)
Minerals Contents

Fe 28.19 £ 0.29V
Ca 324.41 + 10.32
K 5629.20 + 32.33
Mg 229.41 £ 9.78
Mn 3.04 £ 0.06
Cu 0.99 £ 0.01
Na 178.65 = 14.01
Zn 311 = 0.03

DAl values are expressed as mean + SE of triplicate

determinations.

galactose, glucose, fructose, mannose & ribose]

Z 629 Y-S 2459 f2E SEke Table
73} 7o) glucose?} 49,581 mg/LE 7 o] $hf-
13, arabinose= 19,180 mg/L 1 &| FATE H]
F ASHA. 22 olAlae] BREe] Aol F9
+= ribose”} 713 @o| AZEES A (Lee et al, 2009b),
fructose, glucose 02 AEFHJT) 5UTF Wolr]
2 5 2l 74
2 YePdthHan et al, 2003).

2 fructose, glucose & sucrose



Table 7. Contents of free sugars in young

barley leaf
(Unit: mg/L dry basis)

Free sugars Contents

Arabinose 19.180 + 0.32V
Galactose tr?

Glucose 49.581 + 0.98
Fructose tr

Mannose tr

Ribose tr

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

8. & polyphenoldt = flavonoid &

HElg ogke FEE9 F polyphenold?} &
flavonoid $F+2 Table 87} 2t} % polyphenol &
0. 0,107 £ 0,012 mg/g TF3lal Y= Ao Yet
”E}. Park et al.(2008)2 1S @23 Hejel
9] Z polyphenol &2 0-1,0 mg/mL S B
o, He| AU 21F T4 711323819] % polyphenol
ek 7k7} 0,125 + 0,010} 0,069 £ 0,009 mg/mL
2 Buste] 2 AfelA ARRS FA3x Kl
% polyphenol $}Fo] =7 Yepitt 212 o] &5+
7T =3 2229 AlFA](Lee & Lee 1994)2] F
polyphenol2 Z}Z} 0.058 mg/mL 2 0.0027 mg/mL
2, 7 BEee] % polyphenol Tl o 3k
th Rl ofghe &9 F flavonoid FHFE
0.112 + 0,003 mg/mLi vetth Bejgde] &
flavonoid =S 0.103 mg/mL, A& 54 HAZF Al
0.038 mg/mLE 7AZ(Park et al, 2008)H U= I+
Avte} vlal Al 2 Yepgetl, 2 olie 5,
Az, Addat 5o Aoldl Ao Hofxin
Lee & Lee(1994)7} =219} AlE32]¢] % flavonoid &+
& 5798k Ad= 747 0.0459) 0,008 mg/mLE 2

[e]
A e] Hzle=e] Z flavonoid o] ¥ =35 &
T AUt

S2fa0| YOLRI SMSt BT} 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)
YBL 0.107 + 0.012? 0.112 £ 0.003

YYoung barley leaf ethanol extract 1000 ppm
(1.0 mg/mL)

DAll values are expressed as mean = SE of triplicate

determinations.

9. DPPH radical 2Hs

Hele deks F559 DPPH radical 27%&
Table 99} 2t} DPPH radical 27%-L 125, 250,
500, 1000 pg/mL FE2 Z43}0Et Hels ogt
2 =25 V) w57} £7184= DPPH radical A&
ex Z71EY}. 50% DPPH radical &274% &%
9l ICso%k2 T8 A= 365.74 £ 6.98 #g/mLO|S]
on, & AFAve}t FARBHA 1000 #g/mL FE=olA]
=213 Ho|ze] Wk FEE-9] DPPH radical
Axpgofsol A2t 80.81%¢} 42.43%= tERITH
(Son et al, 2005). Kulkarni et al,(2006)& A <=0
Al SOD frARHd Bl dAlsolse] =2 S=E B

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

Concentration  Inhibition

1 I LY

Samples (g/mL) activity(%) Cool ug/mL)
125 30.24 + 0.43 365.74 + 6.98
VEL 250 45.32 £ 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

RHT?

10 8742 + 191 557 + 143

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

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

YAIl values are expressed as mean = SE of triplicate

determinations.
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I3FAT}E. 53] Ryu et al, (2002)-2 flavoneA] &+213}
A2 LA saponaring K 2| YolA X35 A3}
ol suid wj ehFo]l P wWskal, He|dle
saponarin <} DPPH radical 2758 I=2
ofg Aol e Bashle), Bl g
% saponarin, polyphenol, flavonoid %-2] &4ts}
EZ9] 93ko 2 DPPH radical 275 &4o] Hol
W 2o ke skgict

fe o

10. Rancimat0i| 2Jst 4tsks

Rancimatol] €]3} soybean oil-S ©]-&3F Ak} F=
717+& 573 Fiksls A Table 109 2t} F
H7HR1 tizwe] Ak 7Rk 55441 0]
o}, Bl gk 555 1000 pg/mL H718HA
S B9 9.99ARF o]l o, 943 dskAIQ] BHT
A7V A9 10.87 A2 B odekg &
7} v|5egh o vzl vlsky] Flskelch
o|& A= kalAG(Antioxidant index, ADZ A
Fets ul Hele oeke FEEe] A
tizel] vlgte] 9ratelet. oleh g2 A He

X
o

¢

il

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

Samples PV 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(IP) of oil was determined by
Rancimat’s test at 110C.

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

YControl: Soybean oil without young barley leaf
ethanol extract.

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

SBHT: t-Butylated hydroxytouene 1000 ppm
(1.0 mg/mL).

9All values are expressed as mean % SE of triplicate
determinations.

"Different superscript letters indicate significant
differences at p<0.05 by Tukey’s test.

o}F $H-¥ polyphenol, flavonoide} 22 &
13 el CoF 22 @rlst AdEEol ofst
b s A AAlETE o
Wl Aog Hojin,

H]
57

L

I} & flavonoid $HF £S5 58 Helee] 9% 7}
A& H7V8}aL, in vitrool|A] DPPH radical 22753}
Rancimat& &3l Fatsl &3S Bl skl
ot Bl o] olslehd RS B A
7)o g SR e 2 080, A 17.13%, 2
A} 4.00%, 235 10,72%, BEEHE 65 17%2 U}
ERdtt & Aoldfrd, B84 Aoldfia 9 e
A Aoldfa dke 27} 36.62, 19.05, 17.57%%
AZHJA, ol =2k aspartic acid, E3}A|HARS
stearic acid, B-3F3}AHAES linolenic acid, 714k
tartaric acid, F71& K, 2|3 glucose’} 713 wo]
AZEHAS. FAks 52 £ polyphenold F
F8 247} 0.107 mg/mLe} 0,112 mg/mL
2 Yelto, DPPH radical AA%9 ICak2
305.74 £ 6.98 #g/mLO|IT}. RancimatS o835k 2k
SMErIZHe &3 2 1000 pg/mLolr] Hele
AehE FEE| FEIIite] 9941 R 9 3
ZBHAIQ] BHT®] 1121418134 H|S=gh +F0 & e}
Steh. obel 2k Helee Gepdio] Enalm o
Akgl 8ol 531 Ao g Kozt

flavonoid ¢

References

A.0.A.C.(1995) Official methods of analysis (16th Edition)
Association of official analytical chemists, Washington,
D.C.

Blois MS(1958) Antioxidant determinations by the use of
a stable free radical. Nature 181(4617), 1199-1203

Cha HS, Youn AR, Kim SH, Kwon KH and Kim BS(2007)
Evaluation of quality and analysis of hazard
management at different seasons of lettuce, J Korean
Soc Food Sci Nutr 36(7), 932-937



Chae SK, Kang GS, Ma SJ, Bang KW, Oh MW, Ch SH(2002)
Standard food analysis, Paju: Jigu-moonwha sa,
pp381-382

Choe JS, Youn JY(2005) The chemical composition of
barley and wheat varieties. J Korean Soc Food Sci
Nutr 34(2), 223-229

Choi YH, Han JS(2001) Vitamin C and mineral contents
in perilla leaves by leaf age and storage condition,
Korean ] Soc Food Cookery Sci 17(6), 583-588

Esquivel MM, Ribeiro MA, Bermardo-Gil MG(1999)
Supercrit extraction of savory oil: study of antioxidant
activity and extract characterization, J Supercritical
Fluids 14(2), 129-138

Fallove C, Rouphael Y, Rea E, Battistelli A., Colla G(2009)
Nutrient solution concentration and growing season
affect yield and quality of Lactuca sativa L. var,
acephala in floating raft culture, J Sci Food Agr 89(10),
1682-1689

Ferreres F, Krskova Z, Goncalves RF, Valentao P, Pereira
JA, Dusek J, Martin J, Andrade PB(2009) Free
water-soluble phenolics profiling in barley(Hordeum
vulgare L.). J Agric Food Chem 57(6), 2405-2409

Folin O, DenisW(1912) On phosphotungastic phosphomolybdic
compounds as color regents. ] Biol Chem 12(2),
239-249

Gancedo M, Luh BS(1986) HPLC analysis of organic acid
in Waters, PICO, TAG system Seoul: Young-in
Scientific Co. Ltd., pp41-46

Han JH, Moon HK, Kim JK, Kim JY, Kang WW(2003)
Changes in chemical composition of radish
bub(Raphaus sativus L.) during growth stage. Korean
J Soc Food Cookery Sci 19(5), 596-602

Han SY(2011) Antioxidative effects of the extract from
barley sprout and application of the extracts to an
edible oil and fat, MS Thesis, Chonbuk National
University

Hwang SS(2016) Physicochemical composition of barley
(Hordeum vulgare L.) sprout, Bull Anim Biotechnol
8, 31-39

Jang JH, Choi HS, Cheong HS, Kang OJ(2007) A
composition of the antioxidant activity of barley leaf
tea and green tea according to leaching conditions
in distilled water, Korean ] Food Cookery Sci 23(2),
165-172

Joo KJ, Kim JJ(2002) Oxidative stability and flavor
compounds of sesame oils blended with vegetable
oils, Korean J Food Sci Technol 34(6), 499-502

Ju JI, Lee KS, Min HI, Lee BJ, Kwon BG, Gu JH, Oh MJ
(2007) Changes in physicochemical characteristics of
green barley according to days after heading, Korean
J Crop Sci 52(1) 36-44

Kim DC, Kim DW, Lee SD, In MJ(2006) Preparation of
barley leaf powder tea and its quality characteristics.
J Korean Soc Food Sci Nutr 35(6), 734-737

Kim IS, Han SH, Han KW(1997) Study on the chemical

S2020| YANST SISt 21} 861

change of amino acid and vitamin of rapeseed during
germination, J Korean Soc Food Sci Nutr 26(6),
1058-1062

Kim IS, Kwon TB, Oh SK(1988) Study on the chemical
change of general composition, fatty acids and
minerals of rapeseed during germination., Korean J
Food Sci Technol 20(2), 188-193

Kim KT, Kim SS, Lee SH, Kim DM(2003) The functionality
of barley leaves and its application on functional
foods, Food Sci Indus 36(1), 45-49

Kim KT, Seog HM, Kim SS(1994) Changes in
physicochemical characteristics of barley leaf during
growth, Korean ] Food Sci Technol 26(4) 471-474

Kim SL, Kim SK, Park CH(2004) Introduction and
nutritional of buckwheat sprouts as a new vegetable,
Food Res Int 37(4), 319-327

Korea Food and Drug Association(2005) Food standards
codex, Korean Foods Industry Association, pp.
367-368, pp. 383-385

Kulkarni SD, Tilak JC, Acharya R, Rajurkar NS,
Devasagayam TP, Reddy AV(2006) Evaluation of the
antioxidant activity of wheat grass( 7riticum aestivum
L.) as a function of growth under different conditions.
Phytother Res 20(3), 218-227

Lee EH, Kim CJ(2008) Nutritional changes of buckwheat
during germination, Korean ] Food Cult 23(1),
121-129

Lee HE, Lee JS, Choi JW, Pae DH, Do KR(2009a) Effect
of mechanical stress on postharvest quality of baby
leaf vegetables., Korean J Food Preserv 16(5), 699-704

Lee JH, Lee SR(1994) Analysis of phenolic substances
contents in Korean plants foods, Korean J Food Sci
Technol 26(3), 310-316

Lee JJ, Lee YM, Kim AR, Lee MY(2009b) Physicochemical
composition of broccoli sprouts, J Life Sci 19(2),
192-197

Markham KR, Mitchell KA(2003) The mis-identification of
the major antioxidant flavonoids in young
barley(Hordeum vulgare) leaves. Z Naturforsch C
58(1-2), 53-56

Martinez-Sanchez A, Gil-Izquierdo A, Gil MI and Ferreres
F(2008) A comparative study of flavonoid compounds,
vitamin C, and antioxidant properties of baby leaf
Brassicaceae species. ] Agric Food Chem 56(7),
2330-2340

Park §J, Joung YM, Choi MK, Kim YK, Kim JG, Kim KH,
Kang MH(2008) Chemical properties of barley leaf
using different drying methods, J Korean Soc Food
Sci Nutr 37(1), 60-65

Prosky L, Asp NG, Schweizer TF, Devries JW, Furda
1(1988) Determination of insoluble, soluble, and total
dietary fiber in foods and food products:
interlaboratory study. J Assoc Off Anal Chem 71(5),
1017-1023

Rizzolo A, Formi E, Polesello A(1984) HPLC assay of



862 slmA|FAIelYEtste]

X M273H 45 2016

ascorbic acid in fresh and processed fruit and
vegetables, Food Chem 14(3), 189-199

Rural Development Administration(2011)  Foodstuffs
Ingredient Table. 8th ed. pp 148-149

Ryu SN, Lee EJ, Lee CW(2002) Varietal difference of
saponarin content and antioxidant activity in batrley
leaf, Korean ] Breed 34(1), 46-49

Santos J, Oliveira MBPP, Ibafiez E, Herrero M(2014)
Phenolic profile evolution of different ready-to-eat
baby-leaf vegetables during storage. J Chroma A
1327(1), 118-131

Seo WD, Yuk HJ, Curtis-Long MJ, Jang KC, Lee JH, Han
SI, Kang HW, Nam MH, Lee ], Lee JH, Park KH(2013)
Effect of the growth stage and cultivar on policosanol
profiles of barley sprouts and their adenosine
5'-monophosphate-activated protein kinase activation,
J Agric Food Cem 61(5), 1117-1123

Seo JH, Choi YM, Kim SC, Lee JS, Lee KT, Choung MG,
Chun JY, Nam JS, Seo WD, Hwang Y, Kim HR, Kim
SN(2015) Nutrient composition of barley grass. ] Agr
Sci Chungbuk Natl Univ 31(2), 131-137

Shin HS, Lee KH, Lee SY(1981) A comparative study on
the lipid components of barley and malt. Korean J
Food Sci Technol 13(1), 30-36

Shin JA, Choi YM, Lee KT(2015) pB-Carotene content in
selected agricultural foods. J Korean Soc Food Sci Nutr
44(3), 418-424

Son GM, Bae SM, Chung JY, SHin DJ, Sung TS(2005)
Antioxidative effect on the green tea and puer tea
extracts, Korean ] Food Nutr 18(3), 219-224

Son HK, Lee YM, Park YH, Lee JJ(2016) Effect of young
barley leaf powder on glucose control in the diabetic
rats, Korean J Community Living Sci 27(1), 19-29

Wungaarden DV(1967) Modified rapid preparation fatty
acid esters from liquid for gas chromatographic
analysis. Anal Chem 39(7), 848-850

Yang EJ(2010) Effect of young barley leaves on lipid
contents and hepatic lipid regulating enzyme activities
in high-fat fed mice, MS Thesis, Sunchon National
University



