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ABSTRACT This study was conducted to investigate the %2 ZFA|3HA] ULt 4 ofAof Ao F&2 43
effects of substituting whole barley flours on quality charac- = FQ93F AlEZ o7 UIREE YRR sl E3 AFS
teristics of noodles. Noodles were made with composite o83 AxETHLee ef al., 2003). L So] eLsHEE
flour containing 20% whole barley flour of various hull- Zo a4y o] ojopa Ea FALS o8] 1SS 7

less barley cultivars and the quality characteristics, 3-glucan  rropst Al elm o oo —
content and antioxidant characteristics were investigated. In = o AR dmsel tih A7k ol FelA 8 U% -

amylogram characteristics, the initial pasting temperature FA Agel digt 7 1§E‘4 S/hR QI A =
and peak viscosity were increased, and setback was decreased EEe 7RO ol gk A= & HPSVH Z13y
in complex flour. Noodles containing barley flour had low = a1 Q). o]Est 7(—)16;,1:01] =0 ojg] 71A] ARE H7)eh
lightness, yellowness and high redness compare to wheat thofst So] AJmE 3 9l AA ot} (Lee ef al., 2011)
nlfodle.h Water glt)sojrf;[ion 1of ciokedIIPOOQIej was 1(;:%}2 el oa] ATt & ooz Za5t 7R A2k
than wheat noodle. The value of swelling index was hi _ .
in noodles containing non-waxy barley %lour and low gin A BEl, o, gl gHlE £2 2REoR o8
noodles containing waxy barley flour. Hardness and AL glew wol PejRe ARy WE S5 s W olEH
gumminess of noodles were lower than wheat noodle. Noodles 2 Itk E3h Hel= 7MR 2 thgoiA 47 WiiEs Eﬂxﬂ
containing non-waxy barley had higher hardness, cohesiveness 3t EgHL o] 84| &2 W7, IAF, WH U A& 5
and gumminess than noodles containing waxy barley flour. thofsl 7pEAlE o2 o] 851 QJtiNewman & Newman,
De}hm, non-waxy barley cultivar showed similar characteristics 1991). He]e E3] Ao]de2A B-glucan®] ko] o}
w1t.h.the whea.t noodle. B.-Glucar% content and antioxidant A B2 AR 222 A o= GBS
activity were increased with adding barley flour. Cooked ) N }
noodle had slightly high (3-glucan content, low starch A Ak oh et AAGe] 45 efAete] wlnkel] sk
content and low antioxidant activity compared to value of He s dstehe 5 A8 ol Hed aart
uncooked noodle. Us AoE dEA Qloh olef Zo] Ao HdfHo=A B
an Tgo] s el APLIAAL Slso] 95
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o BelE wrbsel BUE Yo AST FEAHAA B
S7h2e] Frkepe] F7bael whel H40) o] Wolxk
Aoz ZAFEQItHSeog, 1996). Rl 1970d o= &
B Ego] $ul B FAORA 2 2 AAFUA
7 AEZHE B8 B4 o8 AuelE A 7|elstel
SO 1980 o] SolAIwA Sule] AlgkiulLzst W
shgo] et Ao @A e welauvt A ZolEA HY
o olo] W 2R ] thorom T5e] Qo e e
& 7este] AR (whole grain) O 2 o] §3ki17h sH=
A7 Saslo] o B3] AR, FPuA, WY F
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-glucan assay kit®} HAEFA-LS I3} total starch assay kit
+= Megazyme Co.(Wicklow, Ireland)o| 4] +3t o, 1
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2ol UbAME T 4\_5_;_,'\_%
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3to] 25t on, RS 600T o A7|ZoA 273
stHo 2 =AY Kim & Ko, 1993). FE2|Hs oF
2 80% MeOH= F&3}al Folin-Ciocalteu A|oFS 713F &
Bhgolo] FHEES 720 nmol A ST EEBAR 0.1%

gallic acidE AHE, HFAS 2Hdstar 4 %"—E—ﬁ SFTH(So
et al., 2002). oA =2 A $HF2 Juliano(1971) 1
H]/\Hm oz HH@}Oﬂq— /\]E— 100 mgm 7_}7_} %_%}:;EEE].
o] 92 & 95% ethanol 1 mLE E/‘\}/\]ﬂ e 1
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SEEAM
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A e s Bt SCTE 25CoA 95C7HA] 714 3l
95CollA] 0T Wk A Lol whe HEsh ZoHaE
(Breakdown viscosity), %] = (Final viscosity), 2|RFd %=
(Setback viscosity), Peak Time, & 3}=(Pasting Temperature)
S

24 TE

HE7IE J7} F449 A2 44 27| (Chtake Noodle
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sto] &+ W YHA FH|RE & WSSl 2E AuE e
£ 2% 21 pin mixer(Micro Mixer 100 g, National Mfg.,
USA)oll A 427F Ebsbqleh. Hh5A] ARESE 7h==K(Salt
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gauge (Ozaki Mfg. Japan)S o]-83}o] Hof] &+
k. o] Uk W xSHE AW F 24 SHA.
BN RS 712 ATARES Fustel Wi 3
ok AR BEBATE HOE AT Wb 20%2
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3}it) H=(Hardness), -3-5]4d(Cohesiveness), EHJ(Springiness),
A4(Gumminess) S Aol o SHZXHALS pre-test
speed 2.00 mm/sec, test speed 0.50 mm/sec, strain 70%,
time 1.00 sec, trigger force 0.05 NoJit}.

o X8| F 4EHS)

HBI7FE A7F 529 B-glucan g il
S8t Megazyme [(3-glucan assay kitE o]-g3d}o] &
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Megazyme assay kit & ©]-83}¢] 510 nmo]| A 9] SF 2
B A5 tHMccleary et al., 1994).

220 FABEL Zhao er al(2006)] ABTS (2,2-
azinobis-3-ethylbenzothiazoline-6-sulphonic acid)radical 4~
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antioxidant capacity)S AAFSFETHVan et al., 1999).
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Al A= SAS Enterprise Guide 4.0 (Statistical analysis
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Table 1. Content of ash, protein, amylose and water absorption index of wheat and barley flours.

Samples Ash Protein Amylose Water absorption index
(%) (%) (%) (WAI)

Wheat 0.43+0.02 d 12.83+0.25 a 20.2+0.53 b 3.49+0.06 a

Saessal 1.68+0.00 ¢ 11.45+0.12 ¢ 22.2+£1.22 a 3.53+£0.25 a

Dahan 1.34+0.03 ¢ 12.06+0.11 b 23.2+0.49 a 3.48+0.06 a

Saechal 1.85+£0.00 b 9.38+0.01 d 6.740.22 ¢ 2.77+0.01 b

Hinchal 2.13+0.02 a 13.12+0.08 a 6.4+0.02 ¢ 2.51+0.00 b

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

Table 2. Amylogram characteristics of wheat flour containing barley flour of different cultivars.

. Pasting Peak Breakdown Final Setback
Peak time . . . . . . . .

Samples (min) Temperature Viscosity Viscosity Viscosity Viscosity

0 (RVU) (RVU) (RVU) (RVU)
Wheat 5.97£0.05 b 65.6843.36 b 155.49+1.23 d 54.76:£0.41 ¢ 205.69+1.75 a 50.20+0.52 a
Saessal 6.24+0.05 a 68.35£0.49 b 164.36+£0.41 b 59.70£2.23 b 207.02+2.58 a 42.66£2.17 ba
Dahan 6.03£0.14 b 88.58+0.04 a 169.62+2.21 a 68.52+1.94 a 214.32+3.40 a 42.70£1.64 ba
Saechal 6.10+0.04 ba 66.88+0.60 b 159.47+0.52 ¢ 61.56+2.87 b 193.38+7.92 b 33.91+8.44 b
Hinchal 5.97£0.05 b 88.08+1.66 a 158.93+0.71 ¢ 62.06+£0.53 b 209.34+1.64 a 50.41£0.94 a
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Table 3. Thickness, water absorption and swelling index of noodle containing barley flour of different cultivars.

Samples Thickness (mm) Water absorption (%) Swelling index (%)
Wheat 1.73+0.02 be 177£0.71 a 4.92+0.00 b
Saessal 1.76+0.07 bac 174+0.00 a 5.84+0.47 a
Dahan 1.72+0.02 ¢ 168+2.83 ba 5.82+0.01 a
Saechal 1.80+0.03 a 157+8.49 b 4.84+0.00 b
Hinchal 1.79+0.03 ba 155+8.49 b 4.84+0.00 b

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

Saessal Saechal Hinchal
Fig. 1. Appearance of cooked noodle containing barley flour of different cultivars.
Table 4. Hunter color values of wheat dough containing barley flour of different cultivars.

Samples L a b
Wheat 81.49+0.35 a -2.28+0.03 e 16.54+0.23 b
Saessal 74.69+0.54 ¢ 0.80+0.02 b 17.71£0.12 a
Dahan 78.48+0.66 b 0.09+0.07 d 16.67+0.13 a
Saechal 78.31+£0.46 b 0.60+0.06 ¢ 16.30+1.16 cb
Hinchal 75.60+0.17 ¢ 1.46+0.07 a 16.02+0.32 ¢

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).
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Table 5. Texture characteristics of cooked noodle containing barley flour of different cultivars.

Samples Hardness (N) Springiness Cohesiveness Gumminess Chewiness
Wheat 4.42+0.07 a 0.92+0.00 a 0.59+0.01 a 2.62+0.04 a 2.41£0.03 a
Saessal 3.58+0.16 ¢ 0.81£0.05 ¢ 0.59+0.03 ba 2.10+0.15 cb 1.71+0.12 ¢
Dahan 3.82+0.17 b 0.86+0.01 b 0.58+0.01 ba 2.21£0.09 b 1.91+0.10 b
Saechal 3.09+0.22 d 0.87+0.02 b 0.52+0.05 ¢ 1.60+0.22 d 1.40+0.20 d
Hinchal 3.56+0.14 ¢ 0.87+0.03 b 0.55+0.01 be 1.96+0.11 ¢ 1.70+£0.10 ¢
Table 6. Total (3-glucan contents of rough grain and noodles containing barley flour of different cultivars.
3-glucan Content (%)
Samples -
Rough Grain Uncooked Cooked

Wheat 0.23£0.01 ¢ 0.22+0.00 e 0.26+0.02 d

Saessal 43240.11 b 1.00+0.08 d 1.20+0.02 ¢

Dahan 4534032 b 1.13+£0.02 ¢ 1.29+0.01 cb

Saechal 438+0.11 b 1.24+£0.01 b 1.43+£0.05 b

Hinchal 5.67+£0.20 a 1.39+0.00 a 1.86+0.12 a

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).
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Table 7. Total starch contents of rough grain and noodles containing barley flour of different cultivars.

Total starch Content (%)

Samples

Rough Grain Uncooked Cooked
Wheat 76.06+0.74 a 87.49+1.59 a 81.92+0.32 a
Saessal 60.02+0.37 b 86.80+£0.09 a 79.12+0.98 b
Dahan 58.83+£0.80 b 82.80+£0.97 b 77.56x1.60 cb
Saechal 56.3240.12 ¢ 80.84+1.06 b 76.23+0.06 ¢
Hinchal 52.82+0.38 d 86.36+0.02 a 79.29+0.87 b

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

Table 8. ABTS radical cation scavenging activity of rough grain and noodles containing barley flour of different cultivars.

Inhibition activity (umol TE/g)

Samples -

Rough Grain Uncooked Cooked
Wheat 8.86+0.55 ¢ 1.83+0.04 d 0.97+0.08 d
Saessal 27.23+1.61 ¢ 2.55+0.05 b 1.9240.08 ¢
Dahan 29.75£1.27 b 2.21+0.05 ¢ 2.14+0.09 b
Saechal 33.62+1.28 a 2.93+£0.06 a 2.34+0.05 a
Hinchal 25.26£1.35 d 2.15+0.08 ¢ 1.86+0.03 ¢

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).
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