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The Chemical Composition of Barley and Wheat Varieties
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Abstract

The chemical components of barley (Jinmichapssal, Seodunchal, and Dusan No.8) and wheat (Alchanmil,
Tapdongmil, and Olgeurumil) varieties were determined in terms of proximate compositions, minerals, fatty
acids, amino acids and vitamin. There are significant differences in protein and lipid (p<0.001, respectively),
fiber (p<0.05) of barleys. There are significant differences in lipid contents (p<0.001) of wheats. The major
minerals of barley were Ca 24~31 mg%, P 117~129 mg%, Fe 1.7~2.9 mg%, Na 13—~18 mg%, K 227~273
mg%, Zn 1.1~1.2 mg%, and Mg 38~45 mg%. The content of Ca in Jinmichapssal was significantly higher
than those in the other varieties (p<0.001). The mineral contents of wheat were Ca 39~67 mg%, P 172~270
mg%, Fe 3.7~5.6 mg%, Na 15~17 mg%, K 537~558 mg%, Zn 2.1~2.3 mg% and Mg 106~ 127 mg%. There
are significant differences in Ca, P, Fe and Mg of 3 kinds of wheat. The barleys contain vitamin B, 0.27~0.36
mg%, vitamin B2 0.07~0.11 mg% and niacin 1.21~1.44 mg%. The content of vitamin B in Jinmichapssal and
Seodunchal was significantly higher than that in Dusan No.8 (p<0.01). The content of vitamin B; in Seodunchal
(0.11 mg%) was significantly higher than those in the other varieties (p<0.01). The content of niacin in barleys
was no significant differences. The wheats contain vitamin B; 0.41~0.52 mg%, vitamin Bz 0.29~0.39 mg%
and niacin 1.86~2.81 mg%. The contents of vitamin Bz in Olgeurumil (0.39 mg%) and niacin in Tapdongmil
(2.81 mg%) were considerably higher than those in the other varieties. The contents of vitamin B,, B, niacin
in wheats were higher than those of barleys. Major fatty acids in barley and wheat varieties were linoleic
acid, palmitic acid and oleic acid, which comprised of about 90% ~92% of total fatty acid. The contents of
lysine, valine, and tryptophan in Dusan No.8 were significantly higher than those in the other varieties. The
contents of lysine, isoleucine in Tapdongmil were significantly lower than those in the other varieties. The
content of amino acid in wheat was higher than those of barleys.

Key words: barley, wheat, nutrient, minerals, fatty acids, amino acids, vitamin

i

A

>,

Heleh B g3 v o] e
A& A ek Al Hele A
w27 9 6}2—)H21/51

o= g, 6% 21
oh b ERe R oo
o2 o] g= I glch d
W a2, Alola, A
Fal 190% °F 30 kg o144 &
of 400%E A =7} avlE T 2134 EH e
. 9lo] W AFEE Fut

A G weel 2 oaj“L EEH 4 A
=4 -7he 2 3 SA 6 33 A7(1-4), 22

2

!
g =
fo N o gy = oy
HoN X ko
k

o e ™=

?‘zn{n

—E‘Jﬁo:é

£
S oW oo 30 ki & Lo

s T{m
i
oo
_\‘-_l’
4

oo o o e

fr
il
B o
N
op &L

o
=

i
o
£

Btz du
2

o b R omn B

ofr

Lo
x
N
N

g rlo
i
o
do
(o
o M oy

p
it
2
L}
K3

1]

=
T
road
S 3‘~'
o+ K
* RS
319’ o
e R
> A
>-c,3ii—>]‘
o
o

o
=
Z
gl

dr o -
2

*Corresponding author. E-mail: choejs@rda.go.kr
Phone: 82-31-299-0591, Fax: 82-31-299-0553

T FF Az #g AF(B-10)7F B
= 9ok AR #3892 Shin $(11), Chunst
Lee(12)+ W42 EA413}90 7 Lee(13)= Ao A F-Z, Lee
9} Lee(14)+= B-glucan 33& BA184th = Cheigh 5
(152 78 F7]A, vl epnl, o}u]mAkE 418193, Lee &
(16)-& 7714 2} o}v] 4t Hek-S W 7819 2= Parks} Yang
A7) ot At A& &A}ﬁ}dt} Pa rk Z=(18)& *ﬂ“‘i

% 3 Park(19)2
+4] 8} inﬂ“

[]

=
FEPES AuY FEUR B S
5

1% o

JPYLEo SAH o) glof FAFF] WA da

o D7) YR o} AT AR 2 FEol A
= DR



2 32 Kim(20), Shin3} Kim(21)e]
- = ZAPFA AL Lee $(22)2 35447}
Fo] Fejsted] 544 A AFE stk = 4w
T 9 o]shshx] S o B AF(23), T4 L ﬁi-’l
A2} FAL I +dH ] F4 ﬁ%—l‘ﬂ] g4

]

Q

nJlo a? m
N
k
lud
ox
o
i
L)
o -
SL

shA
2 4 el A E

o1 FoA) 3 917 e

ff

Az},
b g FE g ey

YAHEAQ FE 3549 FA 54T P B 2

o A AHE %4 2ol % Lozl

shsich.

& AR AT B FES A3 n e (g e
TER(FRE) T4 el
4, &afde FEXEFH A Ligted

Bele ol EA &AkE I & A 13}7] A A (FABS:
2.5 mm, /‘1 -E‘%_}E’.E] 20 mm, A7 A2 EE 1.8 mm)E A&
RAuele} Auel g 47 2 pFo) FA8]
2 64%, 72%7} =& %A (Satake Test Mill, Satake
Engineering Co., Ltd., Tokyo, Japan)&F t}2-, 0.5 mm screen
£ AL E47](Cyclotec 1093 Sample Mill, Tecator Co.,
Sweden) & #43t] ¥4 AIRE gk B =4S E
o] 68%7} HxE slgon PREo D A3 (A

= 5Fo] 92%7) HEZ slgiv)

3|32 AAFFYHOeeR Bty o Fohaige
Micro-kjeldahl™ (26)% o] &3} 3. 2242 Soxhlet 2
7N ‘f’oL

Y

rlo

w(26,27), &4+ Henneberg-stohmann® &
(26)2.2 A3t P, Ca, Fe, Na, K, Zn, Mg 5 63
F71A ekl Al 5 A 2] 7] (Milestone, MLS 1200, USA)
2 #4283 ¥ Ca, Fe, Na, K, Zn, Mg A543 EA
(HITACHI 76100, Japan)Z 233t
vanadate A H 2 2 4 470 nmel| A 4 $1¢3 o}, Vitamins
vitamin By, B2 ¥ niacin £ 37} 9] 38F5 EA3d & vi-
tamin B2 thiochrom 3 34 vitamin Bo¥ lumiflavin 3 %
¥, niacine Konighh-g-of] «]3\} Hl A 28 24319 oH(28).

% Aol Ad &2 Prosky 5(29)9] whofl uje} 33 3]
3 A FAE A2 Folch $(30)2] ¥ ol oJste] 231
298 Lepage®} Roy(31)] Whe ol 2] sle] HEAslgict. &
A Z2718 7%&7): FID(Flame Ionization Detector), Z:
HP INNOWAX, HP-FFAP, injection temperature: 250°C,
detector temperature: 280°C, column 2% 50°Cel| 4] 22 7F
FA A 713, 50~180°C(4°C/min), 180~ 230°C(2.5°C/min),
carrier gas: He 1 mL/min°lA] ¥4 3}¢ic}.

Ln:i it

I P2 ammonium

o} AF B4 Daniel(32), Steven(33)2] w}= ol u}e}
2 2 =43 3!,].7( % A ¥ HPLC(Waters Co) 2
] A gAsE A8 YAl 6 N 9449 30
e 5 Eojgo] FdA UEAA 115°C &8
o 4] 247k £ 8] A 7t} Cystine 24 el ev]jz 2L
AH1 mLS A elsle] 28912 2083 #4337 T A2
Al 3A1ZE A g F s o) §-3}od “ﬂ‘%—%% e

B A 6 N-G4H-8-4(0.06% HE3F)6mLE Y1 A2r}
25 Bol Yol HyEs A0 F 15°CO1W 18417k &

3 Al t. Tryptophan ¥4 AP E F-49 6 mL
% Wi Arrtas Bo] YolFda B3-S A7l 115°C
EollA 247k e A FH ) B E A 25 6 N F43h}
EF2RE FAINHA FHFE o] 435te] 25 mLE 43}
3 oA 4 20 uL~ 1 mL2] zEA 29 o] #3}o] borate
buffer 60 WLE Y1 10Z27F kA FH Tl o 7] o] AccQ =
A &4 20 uL A 7FehaL ohA] 1027F REAIA 187F A %) A
7] ¥ 55°C & el A 1023k #3217 vh. HPLC Al & F9) 7+
o 10 L& F¢ 31992 ™ column AccQ-Tag Column(3.9
X150 nm), 71 Z71+= 3 3 (Ex: 250 nm, Em: 395 nm; Waters
474) 2 UVHZE7]1(254 nm, Waters 486)% o]-&3s}9ic).

i4>

=IPSE

EA A2 B4 package SAS 8.101 &J3te] U BAE
A (one way ANOVA)S A A8 o0 5% f2<4Z oA
AZeAAT. AT F EB0 S 1AL
Duncan’s multiple range test& ¢] 43 o} &7 & A A3}

st

1.26~1.39%, =4 0.65~0.75%, 24 77~
79% AE2 F3E Qsltt FE7to) F2A-ql zlo]E

do, B2 2w %“‘Eﬂlﬂ r>‘r»_ - ‘E"é‘(’" H] 3 ‘2‘9&
I, A ke A EA R e st bt ke o ohg A
Aue], FA8E 22 el 2 fa0 AE, 57
of 2ol E Bolesdl AvARe = o E T FE) vls)
}_x‘g%i‘g’aol: ] _,];:4 o7 ulgb;]. /ﬂo]/ﬂ_ﬁ_i% Al v] X
2] 11.96%, F483 12.41%, A 52 ¥ 2l & 12.64% S &
8le] Lee(16)2] A 7FA=H(& x| 92%, ARl 11.0%)2c}
EL Aol fawks BTl



4x7b ob 2 Bele) | 3FF] AR 225
Table 1. Comparison of proximate compositions in barley and wheat (g/100 g)
Barley i Wheat alue Rice
~value -V —_——
Jinmichapssal Seodunchal Dusan No.8 prva Alchanmil Tapdongmil Olgeurumil P Chucheong
Moisture 9.61+0.28" 948+0.18 9.94*0.04 00616 10.41%004 10.80%0.21 994+0.02 00501 11.28+0.08
Protein 807003  972£007" 978+0.4° 00001 1030%025 10791007 1049+0.06 0.1060 594+0.08
Lipid 1.05+0.05" 1.12+0.01* 0.90x0.02° 0.0003 076+0.02° 1.27£001° 0.72+0.07° 0.0001 0.43%0.03
Crude fiber 0.65%0.05" 0.75£0.01° 0.73£0.04* 0.0401 234%=034 226%x010 201*x009 03272 044*0.06
Ash 1.35+0.03% 126+001" 1.39+0.09° 0.0548 1.80%£0.07  2.06=0.09 1.94+0.11 01463  0.98=*0.01
Dietary fiber 11.96 12.41 12.64 - 11.8 11.91 10.48 - 1.18
1)Data were presented as mean=SD (n=3) except for dietary fiber.
P®Mean in a row with different letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Comparison of mineral contents in barley and wheat (mg/100 g)
Barley Wheat Rice
— p-value . B — p-valve —————
- Jinmichapssal  Seodunchal Dusan No.8 Alchanmil Tapdongmil Olgeurumil Chucheong
Ca 311" 26+1° 24+1° 0.0003 67+2° 39+1° 65+1° 0.0001 158425
P 120 4™ 117+5° 129+6° 00482  172£5° 238 +9° 270+ 2° 0.0001 1042
Fe 29+0.4° 29+0.3° 1.7£03> 00116 4105 5.6+0.3° 37+04°  0.0073 0.7%0.1
Na 18+2° 13x2° 1817 0.0252 16+1 17+2 16+2 0.7869 1026
K 273412 27 +7° 270+ 13° 0.0034  358+49 537+7 53817 0.6544 120£10
Zn 1.2+0.1° 1.1+£00° 14+00°  0.0091 2100 21201 23+01 01091 14101
Mg HEF 38+2° 43+1° 0.0169 115%6° 106£2° 127+5° 0.0042 3812

UData were presented as mean==SD (n=3).

®Mean in a row with different letters are significantly different at p<0.05 by Duncan’s multiple range test.
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FAA 29 vletn] By gk 3kl o okl A ek(38)9) Al E
dof7tell AAR wletRl By 2 E.2] el 0.40 mg%, &
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9] vl elwl By, B; ¥ Niacin 3§32 2+ 0.41~0.52 mg
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Table 3. Comparison of vitamin B;, Bz and niacin in barley and wheat (mg/100 g)
Barley Wheat Rice
—— p-value - - — p-value —————
Jinmichapssal ~Seodunchal Dusan No.8 Alchanmil Tapdongmil OQOlgeurumil Chucheong
Vitamin By 0.33+0.02"  0.36£001° 027£003° 00026 052+0.04" 04170.02° 047+003° 00184 0.27£0.01
Vitamin Bz 0.09+0.01° 0.11£0.01* 0.07+0.01° 0.0012 0.29%0.04 0.35£0.04 0.39%£0.07 0.1577 0.03x£0.01
Niacin 1.21+0.09° 127+0.12™ 144005 00441 225022 281%0.19° 1861004 00015 1.04+0.18
"Data were presented as mean£SD (n=3).
?Mean in a row with different letters are significantly different at p<0.05 by Duncan’s multiple range test.
Table 4. Comparison of fatty acid compositions in barley and wheat (%)
Barley Wheat Rice
Jinmichapssal Seodunchal Dusan No.8 Alchanmil Tapdongmil  Olgeurumil Chucheong
C14:0 0.24 0.50 0.26 0.17 0.34 0.54 0.92
C15:0 0.18 0.10 0.12 0.10 - 0.10 0.15
C16:0 25.93 24.82 24.78 25.20 25.09 31.74 18.90
C16:1 0.06 0.10 0.09 0.08 0.10 0.07 0.48
C18:0 158 1.80 141 1.35 220 284 378
C18:1 10.69 12.60 11.21 20.92 20.02 26.07 33.37
Cl18:2 54.85 53.07 52.54 46.44 45.93 33.97 37.37
C183 4.38 4,55 4.01 3.69 2.81 2.26 1.59
C20:0 0.18 0.09 0.11 0.23 0.23 0.30 0.50
C20:1 0.60 0.52 050 0.83 0.73 0.64 0.44
SFA" 28.11 27.31 26.68 27.05 27.36 35.52 24.25
USFA? 70.58 70.84 68.35 71.96 69.59 63.01 73.25
MUFA? 11.35 1322 11.80 21.83 20.85 26.78 34.29
PUFA? 59.23 57.62 56.55 50.13 4874 36.23 38.96
MUFA/SFA 0.40 0.48 0.44 0.81 0.75 0.75 1.41
PUFA/SFA 2.11 2.11 212 1.85 1.75 1.02 1.61
PUFA/MUFA 5.22 4.36 479 2.30 2.34 1.35 1.14
USFA/SFA 251 259 2.56 2.66 250 1.77 3.02

USFA: saturated fatty acid.

PUSFA: unsaturated fatty acid.
¥MUFA: monounsaturated fatty acid.
YpPUFA: polyunsaturated fatty acid.
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Table 5ell4] Be]e} Lo FFof W ofvlite] g
AN A stdvt AAH L2 71 wol % ofrl x4k
2 glutamic acid® B2 & 23~32 mg/g, B2 18~32 mg/g
A el e Bele] g #(11.54 mg/g)el ¥
3 20} o]Ake] kg JA = AR EAE YT Lol 7hA
o] Eo]9l = glutamic acide FF Y-S o] F & F olv|
Ao 2 A A ofv] Al F oF 23~32%F A% Kim &
(35)9] Aot FAME T Bl AA FH-H ofn] At
methionine 2.2 A w342 2]+ 0.85 mg/g, A28l 1.16
mg/g, FAREE 0.75 mg/gA 52 & 152 mg/gol vl
L kg nglon olv Al FEAE Lee £(16)9] A
9} F-Abst gt U9 tryptophan &2 2.1 mg/go 2 3
Frobul Ak ZhA oS ghEks Hyh

Table 5. Comparison of amino acid contents in barley and wheat (mg/g)
Barley Wheat Rice
Jinmichapssal Seodunchal  Dusan No.8 Alchanmil  Tapdongmil Olgeurumil Chucheong

Lysine 2.26 2.52 3.42 4.89 3.13 450 2.16
Histine 1.35 1.71 1.82 2.47 2.54 2.45 1.12
Arginine 3.16 2.01 4.02 9.20 5.92 9.15 5.01
Aspartic acid 5.03 6.29 479 859 6.07 8.44 598
Threonine 2.14 2.71 2.47 391 3.52 3.99 2.15
Serine 3.67 4.79 423 497 5.58 5.53 2.78
Glutamic acid 22.89 32.27 23.38 18.21 32.76 20.41 11.54
Proline 10.56 13.72 10.13 413 11.39 531 2.95
Alanine 3.66 450 4.63 7.37 3.76 5.65 3.88
Glycine 3.24 4.34 3.21 7.84 4.85 4.65 2.88
Valine 354 4.13 454 5.32 461 5.61 2.78
Methionine 0.85 1.16 0.75 2.41 2.33 2.50 1.52
Cystine 0.84 1.18 156 213 2.12 215 1.26
Isoleucine 2.23 281 3.70 428 3.62 4.24 2.88
Leucine 6.54 7.93 6.40 7.65 7.18 7.84 6.41
Tyrosine 3.05 3.81 2.83 3.47 345 3.58 271
Phenylalanine 451 6.32 4.83 4.70 5.06 495 311
Tryptophan 1.26 1.21 155 2.08 2.11 2.15 0.78
Total A - A" 80.78 103.41 88.26 100.62 110.00 103.10 61.90
EAA? 23.33 28.79 27.66 35.24 31.56 35.78 21.79
EAA/Protein 0.29 0.29 0.30 0.34 0.29 0.34 0.37
EAA/Total A - A 0.29 0.28 0.31 0.35 0.29 0.35 0.35
Crude protein 80.70 100.20 92.40 103.01 109.90 103.90 59.40

1) . - .

A - A amino acid.

2) . . - .
EAA: essential amino acid.



b
N

228

el 59 d4 ofn| Ak Tk A B lysine dH3
FANSE 342 mg/g, A E2 1] 252 mg/g, A v 32 H 2
26 mg/g o2 #(2.16 mg/g)el B s <k7F @k, valine
Feko FALSE 454 mg/g, A2 X2 E 413 mg/g, A ‘:’] 3
B3] 354 mg/g o2 (278 mg/g)dl vls) wol FHF3iar
9= Ao 2 FA =9t} Phenylalanine &332 A 538 &
6.32 mg/g, FAE 4.83 mg/g, 17322 451 mg/ge)
9] 3 tryptophan &8 FAI8% 1.55 mg/g, A9 34 2]
1.26 mg/g, A28 8 1.12 mg/ge) gl 92 naje} 45
t} threonine, valine®} methionine #&&u]go] AjA oz
F AR vepdrt geiv 9 g2 A F 3k Aol
ohuie} A% AA S AX LrEE AFS7] & LT
off gk ofw] Ak gk F-4]o] o] Fofx o nr} A &gt vl
7V A2 A4 U EFEHY lysine, isoleucine T
sE2 oA 22t 313 mg/g, 3.62 mg/g o2 & RS o
gt Bele] AHAolneal ek A-F2Re](103.41
mg/g)7} F4H8%.(88.26 mg/g), 317324 2](80.78 mg/g)
Hr} gol gf3la e AR EAEPL, W A5
gtE=o] 11000 mg/go & 714 Wol| dH3t A, &
25 103.10 mg/g, €331 10062 mg/g 2.2 eyt
A Aot Al ghakol| tfgk W ofvl Al Faku| o] B
2]2] 75 Al 3Enelr} 29%, A FF R 28%, FABE
31%2 #(35%)l vl 3] Sk, D= Auc) ok e A

foey [\3 rlo

4w
2 o
wesl We) FEol M2 QYL FE] ejed B

2] 3FF(Avane, AR, _‘f_/&gi);]. 9] 3%E

A ¥H(Zk2E p<0.001), A +4x(p<0.05)%
Fgrest b 7 FEel sﬂ gk, 2

ZARE 4 °E 1,}1;}\5‘—1;} e ;th(p 0.001) &=ko) 7‘(}—0]
F R, g5He] 127 o2 o E F F56 vl8) =
A vebgteh, 7714 kS neleh He BE FFA 2
F>A>vtavlE> B >UEEF>H>otd 0.2 Wl T
s ol o2 velygr) wele) A9 A gkl 2lv
HEE27} 3l mg%E o F EFE vE fFlHoR 5
L A(p<0.001), o}d ek FABZ 7} 14 mg%= 714
stom M geapd A v R e o A FA e el BF 2
mg%2 2 A E ol uis] wotrt We] Aw L dAD
B e wol I3ty e, AL £afUol
270 mg% 2 71A wWekth A2 T oA 56 mghlE
ttodlEe 27N 127 mg% R & F F5 v 4
@2 o2 viebyrh 57kl f-2l A4 ]l Aol E ngl ¥-7]

iy

=

2

o)

o

J <= . of

#] %3

A 24 (p<0.001), &1(p<0.001), A (p<0.01)3 w2l
(p<0.01)°]‘3ir/]-. Re|9] vgnl B, g3k 29 3g e
AERE e, Bl Bos A& R foH oz gol
33t A2 eyt 00 (p<0.01) niacin 8- o) 7}
Asich W vlebsl B, gk o], viekl By &1
Fdo] 71#k wgtrl Niacin &8-S 5ol 2.81 mg%E
7P S S XU, o 43, £ $ol
Aok AWt 248 B2l ek YollA C18:2>C16:0>C181 &
o2 wale AAe 90%, U2 92%E 2] sheich. ‘4%1 B
A A B 7} 11~13%, Hol 21~27%0]H, o3
3} Ho]’ﬂ'% B el7} 57~59%, WL 36~50% % H.el7} Eﬂ
elyttl. PUFA/SFA Bl §2 B2]9 7% 21
74 AF FA o 2fo] E e 2] o2 HbH H 2
t’é-‘H 2 FTHE Al 2A 6 Aol & e
2} 2l9] o}w] Ak 3Hek2- glutamic acidS 7F o)
Ao 2 FAEG v F54 5ol g
A3 B 9 lysine, valine, tryptophan &% 54835 ¢
henyla]anme heke Al F3 W a]d] Wo) g5 Q)=
EA =gt U F24Y lysine, isoleucine -2 &

W T 2okt

U‘lﬂ r{o

= oRost Ko
o O}N >}L

O~

e
B

rll[o ::{<l>
FiF

off M X of b L

mE lo

1

o]
(L

1. Kim HS, Kang O], Lyu ES. 1983. Studies on the preperation
of polished @ -barley 1. The yield and degree of gelatini-
zation. Korean J Food Sci Technol 15: 155-159.

2. Kwon TW, Ahn BY, Choi WS, Cheigh HS. 1986. Enzymatic
milling process for barley flour preparation. Korean J Food
Sci Technol 18: 197-203.

3. Sohn JS, Yum CA, Jang MS, Kim SK. 1987. Water uptake
rate and degree of gelatinization during cooking of pressed,
cutted and pearled barley. Korean J Food Sci Technol 19:
125-128.

4. Jung EY, Yum CA, Kim SK, Jang MS. 1987, The chemical
composition of pearled, cutted and pressed barleys. Korean
J Food Sci Technol 19: 290-293.

5. Lee. SY, Lee SK, Kim K]J. 1986. Mechanical properties of
barley starch gels. Korean J Food Sci Technol 18: 215-220.

6. Chang HG, Park GG. 1993. Changes in physicochemical
characteristics of barley during kernal maturation. Korean
J Food Sci Technol 25. 602-607.

7. Kang K], Park YK, Cho IH, Kim K, Kim SK, 1987. Modifi—-
cation of physicochemical properties of naked barley starch
by heat-moisture treatment. Korean J Food Sci Technol
19: 97-101.

8. Chang CM, Oh YT, Yoon IH. 1986. Barley noodle making
by vacuum press. Korean J Food Sci Technol 28 93-97.

9. Kim HJ, Park SH, Park CH. 1985. Studies on the production
of vineger from barley. Korean | Food Sci Technol 17:
350-354.

10. Suh CS, Chun JK. 1981. Relationships among the roasting
conditions. Colors and extractable solid content of roasted
barley. Korean J Food Sci Technol 13: 334-339.

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



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27k b melsh W 3EFel P

Chun HK, Lee SR. 1984. Lipid composition of barley flour
produced in Korea. Korean J Food Sci Technol 16: 51-58.
Lee WJ. 1992. Changes in dietary fiber content of barley
during pearling and cooking. Korean J Food Sci Technol
24: 180-182.

Lee YT, Lee CK. 1994. Effects of varietal variation in barley
on B-glucan and malting quality characteristics. Korean J
Food Sci Technol 26: 172-177.

Cheigh HS, Lee NS, Kwon TW. 1976. Some nutritional
composition of barley flours. Korean J Food Sci Technol
8: 260-262.

Lee JS, Kim SK, Kim CS, Cho MH. 1983. Contents of minerals
and amino acid of husked and naked barley. Korean J Food
Sci Technol 15: 90-92.

Park H, Yang CB. 1976. Varietal difference in amino acid
composition of polished barley. Korean j Food Sci Technol
8 129-135.

Park SH, Kim K, Kim SK, Park YK. 1989. Proximate com-
position and mineral content of naked barley differing in
pearling degrees. J Korean Soc Food Nutr 18 328-332.
Park H. 1976. Varietal difference in protein, carbohydrate,
P, K, Ca and Mg content of naked barley. J Korean Agric
Chem Soc 19. 31-35.

Kim HK. 1977. A note on milling quality of foreign wheat
varieties. Korean J Food Sci Technol 9: 225-228.

Shin SY, Kim SK. 1993. Cooking properties of dry noodles
prepared from HRW-WW and HRW-ASW wheat flour
blends. Korean J Food Sci Technol 25 232-237.

Lee CH, Lee HD, Kwon OH, Chang HG. 1984. Milling pro—
perty of Australian wheat and physicochemical properties
of the flours. J Korean Agric Chem Soc 27. 21-28.

Song JC, Lee SY, Park NK, Hur HS, Nam JH. 1998, Com-
parison of flour quality domestic and imported wheat flour.
Korean J Breed 30: 156-161.

AZe, AT, 242 AA 2 1995 Ful4r B Al B}
FAEA. AFgAE 28(4): 103.

Lee SY, Hur HS, Song JC, Park NK, Chung WK, Nam JH,
Chang HG. 1997. Comparison of noodle-related character—
istics of domestic and impored wheat. Korean J Food Sci
Technol 29: 44-50.

AOAC. 1995. Official Methods of Analysis. 17th ed. As-
sociation of official analytical chemists, Maryland. Vol III,

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

229

Ch 32, p 30.

Daniels NWR, Richmond JW, Russell EPW, Coppock JBM.
1996. Studies in lipids of flour. IIl. Ligid binding in bread-
marking. J Sci Food Agric 17: 20-24.

Joo HK, Cho KY, Park CK, Cho KS, Ma S]J. 1995. Food
Analysis. Yulimmunhwasa, Seoul, Korea.

Prosky L, Asp N, Schweizer T, DeVries J, Furda 1. 1988.
Determination of insoluble, soluble and total dietary fiber
in foods products, Interlaboratory study. J Assoc Off Anal
Chem 71: 1017-1020.

Folch ], Less M, Sloanestanley GH. 1957. A simple method
for the isolation and purification of total lipids from animal
tissues. J Biol Chem 226: 497-500.

Lepage G, Roy CC. 1986. Direct transesterification of all
classes of lipids in a one-step reaction. J Lipid Res 27:
114-120.

Daniel JS, Steven AC. 1993. Sensitive analysis of cystine/
cysteine using 6-aminoquinolyl-N-hydroxysuccinimidy car—
bamate (AQC) derivatives. Techniques in Protein Che-
mistry 4: 299-306.

Steven AC, Dennis PM. 1993. Synthesis of a fluorescent
derivatizing, 6-aminoquinoly~N-hydroxysuccinimidyl car—-
bamate and its application for the analysis of hydrolysate
amino acid via high-performance liquid chromatography.
Analytical Biochemistry 211: 1-9.

Ku KH, Park D], Kim JH. 1996. Characteristics of phy-
sicochemical and processing of domestic wheat varieties.
Proceeding of conference in fall of Korean Soc Food Sci
Technol. p 45-46.

Kim CT, Cho SJ, Hwang JK, Kim CJ. 1997. Composition
of amino acids, sugars and mineral of domestic wheat va-
rieties. J Korean Soc Food Sci Nutr 26: 229-235.

Lee CK, Nam JH, Kang MS, Koo BC, Kim JC, Park KK,
Park MW, Kim YH. 2002. Current wheat quality criteria
and inspection systems of major wheat producing coun-—
tries. Korean jJ Crop Sci 47(S): 63-94.

Park H, Lee DS. 1975. Studies on chemical constituents of
barley in Korea. Korean J Food Sci Technol 7: 80-84.
The Korean National Society. 2000. Recommended dietary
allowances for Koreans. p 266-464.

Chang NS. 1993. Desirable pattern of fatty acid intake.
Korean ] Nutrition 26. 486-503.

(2004 949 7o A4 20059 1Y 25 A=)



