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Abstract

Quality characteristics of dough and noodles prepared from Korean wheat flours (Gru and Tapdong) were evaluated
by substituting foreign wheat flours and starch in the formula. Korean wheat flours showed greater water ab—
sorption and weakness as well as protein and ash contents, but lower stability than the foreign wheat (control).
By increasing substituted foreign wheat flours, water absorption of domestic Gru and Tapdong decreased.
Dough development time decreased for Tapdong by substituting up to 30% with foreign wheat flours. When
imported wheat flours added in Gru and Tapdong, weakness of dough was decreased. Adhesiveness of dough
was increased in all samples according to water adding, and Gru particulary showed the most high adhesiveness
at 65% water and 10~20% replacement. From the mechanical texture test, Tapdong noodles were increased in
cutting force by increasing amounts of imported wheat but decreased in extension distance. However, Gru
noodles showed the opposite tendency. Hardness, adhesiveness, and chewiness of noodles were increased in
all samples by increasing amounts of substitution with imported starch. As a result of cooked noodles test,
Korean wheat noodles showed relatively lower values in cutting force and extension distance than in those of
the control. Studies of noodle-related characteristics of Korean wheat flours indicated that domestic soft wheat
such as Gru might have high quality above the foreign wheat in noodle preparation by adding flours containing

high amylose or low gluten.

Key words: Korean wheat flour, Grumil, Tapdongmil, noodle texture, sensory evaluation
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9] wk(21)) w2}, Ao dH(TDF : total dietary fiber)+
Prosky 52 ¥ (22)o)] F3}+= ¥4 kit(Sigma Co., TDF-
5 AM&3Fs )

AN B3 gl Hes

z+ Al 59 M5 = Chroma meter{Minolta, CR-2000 Ja-
pan)2 L %), a(A N L) h(FH5)3S 243, v

& (water holding capacity, WHC)3} X (oil absorption,
0A)-& Mongeau?} Brassard W (23)-& ¥ & sl A} slic)

zo| 2|
T Yoo ) AR

B 300 g(=814% 71588 3l Lr5

10, 20, 30% =i Al gk 53
5] 60%,

- ¥ - AFat - AFH

65%, 70%7} S =% S5758 A7HeF ohd 1087 E3s)ed
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2 A (Stickness) : H 1= S A FA A7 &
g2 nukE 15 g8 #Hslod Texture analyser(TA XT-2,
Seble Micro Systems, Ltd., UK)Z A}-8-3}o] 2 24 A4S
stgic}. o) A}-83} accessory+- Stable Micro Systems
(UK)®] Chen-hoseney dough stikiness cell(A/DSC)3} 25
, &2 2 718 test option: ad-

%

B TR

mm perspex cylinder probe% 1.
hesive test, pre test speed: 2 mm/sec, test speed: 0.5 mm/
sec, post test speed: 1 mm/sec, distance! 4 mm, trigger
force: 5 golglct. zhzhel 4138 53] Al A|ste] B4 X &8}
Ak

TPA (texture profile analysis) test : ¥ 20 g& #3}
o] 28 50 mm, ¥°] 10 mm YE3& &7 Fo} Texture an-
alyser{(TA XT-2, Stable Micro Systems, Ltd., UK)& A&
slo] 2Aslgd) & 272 test option: TPA(texture pro-
file analysis) test, pre test speed: 2 mm/sec, test speed:
0.5 mm/sec, post test speed: 5 mm/sec, distance (strain):
30%, trigger force: 20 g°121 2™, 25 mm perspex cylinder
probeE AH-g-shglch 7h7he) Al g2 53] A A ske] FA) A
3hgict.

MEXI} S| xEZH 2X

T T | o

a1 A7} & (cutting force) ¥ QA2 o] (extension dis-
tance) : U7FHF 300 g(FEFF 14% 7150l =4t A3t
S At A B 7h2t 1 ~5%(w/w)FE7HA] 1% 7HE 8.2 %
7hsbe] ubEgk & U)ol g 28°CellA] 2417 F
SAAA FEF P THIER gt o] A FAAR
Z9 Texture analyser?] accessory?l dough preparation
setZ o]-g-sle] 33 s+ 5 Ao A3t =3 Texture
analyser?] accessoryQl WH& A|E A&7 o] vk 50
g2 ¥ el Sz AYe ohg A WA E A
3 1259 o}zl Kieffer dough & gluten extensibility rig
(Stable Micro Systems, Ltd., UK)& gluten Xl w&
2o Qlapi=a e ZAsledrt olm 2% 2L
tion: return to start, pre test speed: 2 mm/sec, test speed:

rE. r.fL :12\‘.

test op—

1 mm/sec, post test speed: 5 mm/sec, distance: 25 mm,
trigger force: 20 golgl x, =8| & G2 5
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TPA (texture profile analysis) test : TPAA & & 2
4 W 20 g% #sted A1F 50 mm, ¥°] 10 mm YEH
47 Fo} A 814 ). o] v prober 25 mm perspex cyl-
inder& o] &3t9l 7, &3 2712 test option: TPA test, pre
test speed: 2 mm/sec, test speed: 0.5 mm/sec, post test
speed: 5 mm/sec, distance (strain): 30%, trigger force: 20

golsieh. 7o) A2 53] At FA AMelsiedcl

=2 M=

A 2% 2 g% UILEe o]ol A 4] UWAEE
10, 20, 30% H7}&+ B3+ 300 g(F8-8F 14% 7154 ¢
A8-A(122%)8 H7lste] SRk 47%7) H B urEs)
& W87l w31 98°Co A 2417} Fat Sl Al 7wl A] 4
T ¥ =dsnE 549 ch(25). o] ¥FE-% dough prepa-
ration set-& ©]-4-3}%] 33| %32 2 mm7} === 33 roll-
ing¥t ¥, =4 Al 27| (Electric pasta making machine, Atras
electric MOD.150, Italy) & # % 2X5 mm w718 A=445
A zate] A 82 ALgstdt oluf] FA WIEE vk e
A =4 7hete] Rabg wbA| sl

ZE|E Z52 "HAX £H
FHTel Y 5%
b A Rt B E
2 s es AlgE2 Abgstsd

Z2] g F42] @ ~ 2] = Texture analyser® accessory<]
Spaghetti/noodle test rigg- ©]-4-3}¢] Q1 A7tz o} TPA test
Eslgdoh A= 49 &A% arme 21 em i sta 24
7b EelA S EE k) ko 2 23] A5 glol SR sy o
] 23 2712 test option: return to start, pre test speed:
5 mm/sec, test speed: 2 mm/sec, post test speed: 10 mm/
sec, distance: 70 mm, trigger force: 5 go] ¢l o}, TPA test+
Texture analyserZ o]-4-3}o] xaj3t &4 57l S vidg
2AAZ F 2As] o, 53 272 probe: diameter 40
mm, test option: TPA test, pre test speed: 5 mm/sec, test
speed: 0.5 mm/sec, post test speed: 10 mmy/sec, strain: 50%,
trigger force: 20 gelsdch. zhzhe] A¥-2 103 A A8 F-
A A 2shH ).

E_E AP A= SPSS EA =2 7@l 9§k BALEA
(ANOVA)E A A3le] 2+ &7 gk Aol §-244% p<
0.059F 2.2 Duncan®] o9 A3 ¥ (multiple range test)
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=

ejstel A zat

Sejd sy A EA 69

standard white wheat)2] duF A 24 =
W 7]——‘—°ﬂ/ﬁ Z93 AAg el = %“—'Vaﬁ\‘:}%k% LH"‘_P

o M ki n{n
49
>~
>
;&
2,
_gL
é

] E
] J FHEA a‘%“%"%o]
le} Als®leh o5
e ‘ﬂoL G A rebygel. Lot
EFAL At = ol 2 $83% o4 ek 1
Yo 4] 081%E 7} =9k o, gt5le] 0.74% & =+
=A Jebd o243 Changi Song(28), Jang $(15)9]
E’J‘/} tha 52 ghelslizdl o= A e Aol 7]
A3l 7102 Abs gt Aol f= 3.0% W2 & w5
A oA ebdh

Table 2% =W 4b3} 4=] 4 1 o] AR-3+eF3) phytic acid,
248 9 ug3g 25 Ayjelrh MRS A5 FFo
A G o] BF 0.005% vl kg vhehel A whH o] B
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Table 1. Proximate composition of Korean wheat flours

Compostion (%)

Sample

Starch  Protein Fat Ash TDF"
Control”  85.07 9.06 1.66 0.55 3.66
Gru 80.26 13.84 1.49 0.81 3.60
Tapdong  80.89 14.42 1.13 0.74 2.82

.“Total dietary fiber.
“Australian standard wheat,

Table 2. Sand, phytic acid, WHC and OA in Korean wheat
flours

Sampl Sand Phytic WHC"”  0A”
Dampie (%) acid (mg/g) (g/g) (g/g)
Contro]m <0.005 5.08 1.73 1.83
Gru <0.005 3.78 1.72 1.86
Tapdong <0.005 3.40 1.66 1.88
Water holding capacity.
20il absorption.
Y Australian standard wheat.
Table 3. Color of wheat flours
Color
Sample L 3 5
Control” 94.2 -0.57 6.41
Gru 94.2 -0.50 7.68
Tapdong 94.4 -0.37 6.99

YAustralian standard wheat.
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Table 4. Farinograh characteristics of Korean wheat flours
Flour Water absorption Arrival time Development Stability Weakness
(%) (min) time (min) (min) (B.U.)
Control" 614 4.0 65 35.0 5.0
Gru 70.2 50 47 2.0 182.5
Tapdong 72.3 10.0 10.3 15.8 65.0
YAustralian standard wheat.
Table 5. Effects of foreign wheat flour substitutions on the farinograph characteristics
Flour Substitiution Water absorption Arrival time Development time Stability Weakness
ratio (%) (%) (min) (mim) (min) (B.U.)
0 72.3 2.1 4.7 4.4 182.5
10 70.2 23 49 4.8 179.0
Gru 20 68.7 2.4 45 4.1 161.0
30 67.6 2.7 48 5.0 141.0
40 67.0 2.0 5.2 7.0 122.0
0 70.2 23 10.3 15.8 65.0
10 69.0 2.3 6.8 18.0 24.3
Tapdong 20 67.4 2.0 6.1 145 38.3
30 66.6 2.0 59 11.7 48.7
40 66.0 2.0 8.0 17.0 40.0
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Table 6. Effects of foreign wheat flour substitutions and
water addition on the adhesiveness of dough

Substitution o Adheii: — o
Sample ratio (%8) \Sgt/gr \SZt/gr \th/gr
Control - 39.0™ 66.3° 68.4°
S B g
Gru 20 82.0" 1154 104.7°
30 51.7° 81.3" 1215
F-value 25.1° 15.6 747
Control" 39.0™ 66.3" 68.4°
0 36.8° 70.1%" 86.1°
Twons a0 Se o ome s
30 40.6° 52.2° 96.9"
F-value 70 109 51"

‘ly)Australian standard wheat.
“Values in a column with different superscripts are significantly

different. *p<0.05.

A A, WIS F5el Al TR %‘—7}?‘#011
wel AAH 2 H Ao Frlsnt FRTFE 0%
A& W= B HEE FHA o] A 39, 34%E 7]
Al o, 2202 86.8% % A3 B2 IS 2oth
SR M 60, 65% A §ET 5L & 20%7)
A A Y de 2 o] Sobsbebrb =4 A AlulE 30
%ol abell e g2 e] oA it sE 70%3H 7} 7
Soll = WL AR Eol e fo Al o] vERA]
%;?3}11]-. EF_??_‘-, %%my_qb a8 o) 01]/(1 o 24 AL B
o, 538 8 65%, F9D HA vlE 10%2} 20%1 4
g Ao 7H =skch

Zhreat ol EE| &S 2ol ste] A2 ks

1-N

A7+ 2438 ZA3E Table 74l viehigdch d‘i‘l’ oz 7
Fgfo] Z715tell upef AsAde] Ay, FFHEE
o] ol4t Wbl vlEle] & AnAd S Bl 53,

60%2) A& M7t e g Aol7} A3 3%,

Ag U7 RS A A9 Ak o2 Aol i
shodoh & 242 Table 69 A#hobe= de] 2FE AT e
o] o) Frim Hrl= gl o)+ TPA testd] 534
o) 7]qlgcia AL H T} &, o] W2 two bite /}:lfféi
M Ao & 7S L7k 9 probe7t B7HT <
o2 o] Fto|mA] 17} probed tHA] AF *‘1"7'/‘]7]—‘& l
B o] g FE Y AP g Ao FE& A= A
89 78 5422 47 probed U FTAA 5 lom
2 Aol g Fage] AXE A7t sk o] A=
gEde] 224 vlsle] ¥ AuAE b ERE HWrt
Fil 7 2519w probed ohAl A HFA] 7] = vl
HhEo] F-& a1 B §le] v “L°] AR AAANER
UrhRe ARG SH A whae] Fo7F 2=
g+, sample preparation press$t mould® 4 7}

Table 7. Effect of foreign wheat flour substitutions and water addition on the textural properties of dough

Textural properties

Substitution 60% water 65% water 70% water

ratio(%) Hard- Adhesive-  Chewi- Hard- Adhesive-  Chewi- Hard-  Adhesive- Chewi-

ness (g) ness ness ness (g) ness ness ness (g) ness ness

Control - 330.9° 484.0° 204.3" 144.9° 206.4° 91.0° 77.4% 99.5° 456"
0 226.0° 4233 142.0 84.9° 178.0° 53.9° 66.3° 155.4° 40.1°

G 10 135.5° 278.3° 845° 83.8° 169.9" 54.0° 80.6° 154.6° 49.4°
20 127.7 245.0° 78.3° 75.2¢ 151.1° 46.1° 70.2™ 134.9° 4920

30 129.4° 251.9¢ 80.3° 74.9° 147.8° B4 132.6° 208.3° 82.9°

F-value 2174 167.5" 258.8" 109.1° 20.53" 1105 496 57.3% 426

Control" 330.9° 484.0™ 204.3° 144.9° 206.4™ 91.0° 77.4° 99.5° 486°
0 423.3° 590.4° 271.4° 181.5" 262.4° 114.7° 139.2° 173.8° 53.5%

Tapdong 10 366.4 521.1° 2285 144.9° 219.8° 91.4° 125.9° 179.3 83.1°
20 322.4° 500.2° 206.8° 136.0™ 221.7° 86.6™ 100.6° 167.3" 62.9°

30 299.2° 411.2° 197.1¢ 130.2° 194.5° 82.0° 134.9% 1775° 87.8°

F-value 15.9° 9.74' 229" 184" 14.4° 185" 436" 38.8" 30.2"

‘i)Australian standard wheat.
“Values in a column with different superscripts are significantly different. *p<0.05.
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Table 8. Effect of foreign wheat flour substitutions on the
textural properties of noodle by tension test

Flour Substitution Tension
ratio (%) Force (g) Distance (mm)

Control - 497.1* 23.7¢
0 4276° 27.4°
10 477.3" 27.1°

G i
m 20 379.0° 27.0°
30 279.4° 29.8¢
F-value 69.0° 525
Control”’ - 497.1° 23.7%
0 424.0° 24.3°
10 458.7¢ 26.0°
Tapdong 20 386.3° 23.9°
30 608.1% 22.6°
F-value 7.7 8.1

Austrahan standard wheat.
Values in a column with different superscripts are significantly
different. *p<0.05.

44 - e - st A E

Table 9. Textural properties of noodle dough by TPA test

Textural properties

Flour Hardness (g) Adhesiveness  Chewiness
Control" 1046 310.4° 128.0°
Gru 207.6” 402.7° 133.1°
Tapdong 484.8° 779.5" 31967
F-value 211.3" 323.7 149.6°

Al)Australian standard wheat
“Values in a column with different superscripts are signif-

icantly different. *p<0.05.
whe) A A, Bad gl o] Huba o g o7k 7} sl
7 g0 Q) 2} (Table 7), §5 8ol Ak 2o A7t A7}
ol B2 Aol7h ek &A, T4 AR Holel
gg 24 2436l el e A4, $ 44 2 WA el
e acts

ArheE 1~5% Wl oA b2be] Aol & Mo},

Z gpgde] FRER 2 233He ehi e (Table
10).

ol 4o Aztol Glgef, 4k A
oz wfe] 24 NS AT Sxo
o] hAH Az Qe A
ol43ste] FFrttor Az F 2
Table 116l14] R5%e], W75 uiEshe
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Table 10. Effect of Korean potato starch addition on the
textural properties of noodle by TPA test

Substitution Textural properties

ratio (%) Hardness (g) Adhesiveness Chewiness

1 218.60™ 402.74° 140.01°

2 185.90° 346.13° 117.8%°

Gru 3 180.35° 363.17° 114.64°

4 207.63" 387.27° 131.05°

5 157.05° 340.42° 99.95°

1 442 67° 525.92° 232.06°

2 340.29° 478 85" 217.23°

Tapdong 3 386.52" 548.78" 249.42°

4 372.48" 520.85° 242 20

5 442,68 577.04° 2%0.30°

F-value 142.8" 98.3" 774

DValues in a column with different superscripts are significantly
different. *p<0.05.
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Chewiness
1065.0
933.1"
274.9

Adhesiveness
29.3°
82.0°
86.6
50.7

)

Hardness (g)
15785°
1770.6
1770.5"
3576
Australian standard wheat

5
F-value

Substitution
ratio (%)

Table 11. Effect of foreign potato starch addition on the
textural properties of cooked noodle by TPA test

Control”’
Gru
Tapdong
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