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Abstract

Korean wheat semolina (FS: fine semolina) with similar characteristics to durum wheat semolina was sub-—
stituted at rates of 0, 10, 20, 30, 40, and 50% in pasta dough and the physical and cooking characteristics were
investigated for making optimal pasta. Water absorption of the dough increased with the 10, 20, and 30% sub-
stitution ratio of FS. Development times were high with >30% substituted FS. This result positively influenced
an increase in production and the preparation of the fresh noodle pasta. Furthermore, soft textured fresh noodles
could be made due to the decrease in stability and increased weakness of the >30% substituted FS. The amylo-
graph gelatinization characteristics of Korean wheat semolina exhibited an increase of gelatinization temperature
and decrease of maximum viscosity when compared with durum wheat. The handling property of the dough
showed more than 4 points in all sample groups. Weight and volume decreased and turbidity and cooking loss
increased according to the increasing amount of substituted FS. However, samples with <30% FS substitution
ratio had similar volumes and cooking losses when compared to the control. The L- and a-values increased
and the b-value of color decreased as more FS was added. In a texture analysis, the hardness of the cooking
noodles showed a low value with the >30% substituted FS. Springiness, gumminess, and chewiness exhibited
a high value. In the results of a sensory evaluation, overall acceptability was high score with more than 7 points
for the 30% added FS. The preferences for pasta colors were divided into white, which is similar to the Korean
traditional noodle, and yellow, which is similar to durum wheat. Flavor and taste were not affected by substituting
with FS. Low hardness and high chewiness was the most preferred noodle. These results suggest that >30%
substituted FS was suitable for increasing quality and organoleptic qualities of Korean wheat pasta.
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ATHD). AZAA Le3 -2 D7HFEE 0] AHSA
we ATe FAVERE AU e Ese FA54E0)
)

I HAH(9), F3HEE(10), AFAAED(11) 2 B <l
(12) 59 FAEE H7sto] Az EFHY F2 540l
w3 AT T St Fat gt 1] EHl e wE
AAEAGol B A7 Fo] ATH1314). 53] AL M ¥

895 AF= g QHESt FE&T HHH HE] o
ol 2 8j¥S F4lo= 3 gaE YR I 4H] I F=
33 e FAOItH7,15). ek Al wet Az
g} 2~EH(dried pasta)9} A 3}2~E}(fresh pasta)Z U3 <=H
(16,17), UM e F2 X 2Ee FE 2 2H
I oy A F ojgE ol ERAGAME 414431 Bhol
R, AR Hrtd wE e 429 2 g
BEE A3 Jde AW F2EF REsiEo] JaS).
gSt2g} Az AMEHe FEY(Triticum aestivum L)
A AF] 5~7%F AAeHH, o]F AMA Ao} TkE
Al &g U(semolina) & ©]-&3t F2Ef AZxo] A3l
HZ v5F At @ Fopd g7t FAAAME FHY ol
o b 42X g Axd AHEE J= A4 olTH19).
Ko} Joo(20)& zto]|HE H7bgk Evo|= v Ele] A|Zo
A T Arguie) dutk WrkRo] widtejgo] 21Y A5
e F4 545 vedta stgem, AR A Kim
T2 Y AR AR AdaRdd H8ES
g5tk &, ARAY F DAt AR o|3shy

3}
EAS vl 43 23 fine semolinas 78 AZ & ye}t
B-A}F3]

HAAgel e S14jo] ol a glo] SAl W o] g%
Mg slsl Fael 2 Arelus

94
St AzSEe Wel AA, 224, B

HER=

gl g} A Zof AFE-SE 2] semolinae (F)C] FAHE
Z+ o 2 B Bithler mill(MDDM, Buhler Bros Inc., Uzwil,
Swiss)ell o3 A WA AEAGS T B2 fine semolina
(FS)E AFWgte ™, Durum semolina(Durum semolina, F.
Divella S.p.A., Bari, Italy), 3+F423(HF(F)), S8H 2
A(CJEF) D AT HYFFEIEZRE Tt Aol
AHESFATE S AF e AMEgE BRE AEE U8 F 5°C
WAae Bt A AT

S22 semolina £+= CHA|O]| 2fsh 44 TIAELS| &z

A g2ElY] Aze dHAES 53 FHY dib] £
I semolina 0, 10, 20, 30, 40 & 50%E A s}l A Z3}H 2.

Age - A8 - A

Table 1. Formulas for noodle dough prepared with various
levels of Korean wheat semolina

Sarnplel)
Control 10% 20% 30% 40% 50%

Ingredients (g)

Durum semolina 250 225 200 175 150 125

Korean wheat — 25 50 7S 100 125
Semolina

Water 25 25 25 25 25 25
Salt 2 2 2 2 2 2
Oil 10 10 10 10 10 10
Egg 100 100 100 100 100 100

D - - .
Korean wheat semolina to durum semolina ratio (%, w/w).

o, Qg 9 B2 Table 13 2t} =, Vertical type mixer
(N-50, Hobart, Troy, OH, USA)Z =& A EE mixing
bowldl 94t F 1o 3027 & 5 2dollA] 287
et MEFS FAgstn S E B2 O A 12l A 30
27t Folg| & FA A vld o Yo 5+2°C WA (GRF-
1764D, Samsung Co., Gwangju, Korea)ol A 603t &FA]
T AWE AFEEt] YH] 35 mm, F7 1.5 mm, Z°] 300
mm¢! AH FG2EE AxsGon, AxE SA 2 2439
A|5Z A3 AT

2|2 semoina &2 CHAO| 2|6t M mpAELS| Hix

i
0z Ho

rn‘.

V19| gE|af = &3 g2E S 7 F5E
43¢ Farinograph(model 810108, Brabender Co. Ltd.,
Duisburg, Germany)E AACC method 54-21(22)°] w&} =
A3tA . Farinograph™ ol Al ¥F=3 A A| 7 (development
time)-& W&o HZ % (consistency)”’} HaH o] =2 o
7R 9] AZE YEbl | jES8] QFY & (stability)= 7 B.9]
S 3R o] 500 B.U.(Brabender Unit)dl] €3S wj g w
g wj7hx| o] AJzte g T AISFATE wEe] okl &k (weakness)
E WEPAAZH Y=} 500 BUC E23hE A7) T3
B AlZEte 128 F9o AB FA 33 A=E 500 B.U.
MozRE e AYBUIE HA AT

vtz o] oldZ g =X 229 semolinaE U] A s
BERo F3EAL Juliano 5(23)8 Wl 93 Bra-
bender Visco Amylograph(model 802725, Brabender Co.
Ltd)E o83t Stk Aol me FEdEFs 1
Hale] FgdS 8% FEE YL, ofd2aWe) =4
L 27] €% 35°ColA 15°C/ming] X2 95°C7HA] 71 %k
T 1577 FAAZ v, T 50°C7HA] e 52 Y
243ttt AR T old2 O 54 I L L

(gelatinization temperature), %173 =% (temperature at

m
=

e

N

maximum viscosity), &1 % (maximum viscosity) S T
3Tt

W= 9] A A A H I} Table 12 v o g Hk=o] ¢
" AR FHH FY9HY Hrte 53 AFHES AHE-S)
A stATH24). &, 53 ¥hEo] AT 84S 7HA

eIl
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W APHA ] Wl FF, 45 Sl o] VIS S
g ojele flo]l AP A, 3% ol TIES vE
2 Al ofghe] ool U, 23 &l V5SS vE T Ay
A eFztel 0134301 ‘”01 °Fzrel t7kRE 8% 14 &l
715E& vbE & A} A ojE el o] BUHREE Qe o
A FHE TE7] ofHFoE Hrbs Atk

m[o

all
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28|12 somolina 25 CHFol| ol MpimAEle] xa]
=y

2 EAE Sim25)9 WHel weh AT 2w
o] Fe AW 25 g2 500 mLe #e S5 ¥a 1087
B % s 027 Whshe 28 AWow AX 3%
7 dAee] 2o W ¥ 22 Sgedn

Zelmo) Bt 23S 249 2WS 150 mLe] ZF
4% A 250 mLE FAAAd] $2 F 2719 Bus
=5sh 9}

zelve] 2RESEE o Ao o8 TaAT

mpgag zwMe T AW T

) el Feg) #100

ZFA%%A gEe AW 25 ¢S 500 mLe] #e SRHIFE
1087 &2 & 5 S/FE Beshe] 500 mLE =43
t}S UV Spectrophotometer(UV mini—-1240, Shimadzu,
Kyoto, Japan)E 675 nm& 33 oA T3S =AsJ Tk
ZEEAFS Lim 52609 HoE Ay 28| 54
A8 E Y8 AW AlEE 1065°C €3 0x7]4A4 24/\]7P
AxANA TFS S48, 28 A5EL2 oHl&e &

o 1023 223 5 Fdel "ohfo] 105°C 51x7] oﬂ
2t
7

SEAES FUS) B F FHS

ME=H

A gtxgle] AE Z22 A %A (CM-3400d, Minolta,
Osaka, Japan)E o]&3td L'(H %) a"(FAA%), b'(FA %)
#oz AP o 7t A8 T 53] wHE St Fd 3k
o2 ek o)) AMS-E EFEATo Z WA IHIL=96.88,
a=-0.16, b=-0.29)& A}-&3}9th

B AR

Zg ] g3 = Texture Analyzer(TA-XT2, Stable
Micro System, Godalming, Surrey, England)& A}&-3}¢]
53] ¥t SA3A T 2 WL 100°CY = EA 108
T S T AAA 2= Yol 307 Wae & Aol
1A AgoA 383 ‘C'c}']fﬂ' T A A& =W
o HZ plateformol] & &1 %
Heol fHo ZRE AA| —r”ﬂ-’] 60% M3 o] doJUr s 2
3] whE et&sle], A% (hardness), H-2HA (adhesivenss), &
& A (springiness), -5 A (cohesivenss), 74 (gumminess)

2 A3 A (chewiness) S SHstAT. SAHZUL cylinder

zg 54 1019

type 25 mm, pre test speed 2.0 mm/sec, test speed 2.0
mmy/sec, post test speed 2.0 mm/sec, trigger force 20 g,
force scaling 5 kgo]ATH27).

ZHsAAL
S22 semolinag tA|gk A stEle] I HHFH B

AR A (quantitative description analysis; QDA) HAAH28)E
1519t 5 AL Y9e AT gAE o 9 4
4 M4E AN E sAxA gy wg 2 As
st =9 AA S Tt HAtel Bag &ol&
%014 AYE HWHESF 3ttt o] &A%
g adEo] HrE o A o] Ho| 7 &
S Hago 2 AT Aol
2y Al AN BEE AAE BE A8V B3
HI7IA 7 @ F 3~54]
u=27 e} saee) i

HE Hdaddo] 2 BT 5 UAEF 3 HAlo "ol AlF3}
Row, st A8 E Hi U BEA] EE S AT
H os AEE SRR ST ojull AHEH #AEEXHE
2 9] FH(appearance), F(odor), Bt(taste), 2] 7H(texture)
T A FEoM, 94 A=Y S AMESIEA HEREH 2
o] F3AA 5 ATt FIEEE FFo| & dAE
EAIBA oW 7} &Eo] AHE-E PRy 82 ﬂﬂ(ifﬂf‘%
Aol FAT e zH FHigr WA, Bt Fee o
(delicate taste), ZA 7 A=, 34 2 @54 0191‘3}. %l
B2 ¢l 7] E % (overall acceptability) = ¢ =4 471A) &=

o 285 =S FAEY Hrbegih
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gEx=adx EA: 7Y semolina(FS: fine semolina)
E A AW 2E 9= gEl=agz 548 Table
29} 2ot Bl e dUbRet B8 Ese 5%
7R FE F5 AT w5 EAS HUsie A

Wk HA4e o o FEHFOE B AF
4~& (water absorption)& & AT o] 582~586%= 2
2FolE YERN A ke 2-2] semolina 40, 50% T A
Al Z47Z; 582% = kil -2l semolina 10~30% th A
Al o2 584%F 2 AY =4 eSS T Bae 5(29)2 ¢
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Table 2. Farinogram characteristics of pasta dough added
with various levels of Korean wheat semolina
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Table 3. Amylographic characteristics of pasta dough added
with various levels of Korean wheat semolina

Control” Korean wheat semolina (%) Components GTYV M.T? MV
10 20 30 40 50 P C) (°C) (B.U.")
Water absorption (%) 584 586 585 584 582 582 Control” 63.1 90.0 574
DT? (min) 52 53 60 68 70 70 K heat 10 63.3 89.9 532
Stability (min) 142 130 117 117 108 108 Sg;fi?ng ((f’/a) 20 63.8 89.7 520
Weakness (B.U.) 370 440 480 53.0 56.0 59.0 ° 30 64.4 89.7 509
})Controli 1002 durum wheat dough. 40 64.8 89.6 493
DT development time. 20 65.9 894 477
YGelatinization temperature (°C).
2) : : : 0
_ — Temperature at maximum viscosity (°C).
LHRL WI7EF FEEge] Wl T, Wb =R “Maximum viscosity (B.U.).
E g e} B el e dFe oy, d “B.U.: Brabender Unit.
7]__,:'4__,%_ O]%—iﬂ- Zﬁ %_}\g}‘\l_q] gil %‘B.?l’ ?_Z]—Q] s}qi _g—_zl\_ J)COI’IU‘OIZ 1009 durum wheat dough.
gol £& VT B9 HiFe] FhHmE B Aol
= ST =2 T oT 1l o ) . =2 o
- I = Sl = =18 Ho
2o Qars m2 Aoz AL NI wEo) #H ™, durum wheatol] B3} 228 F FHo] AR
o] 3T &z} B N E )X =7 orzll &5
el S0l 500 BUGl = dia aee A EHC FAHAG T YRAE S0 o) 23}
_ IMARETL 5s A2 Asdn HUFELEE
AZro 2 R 52R o2 AT HAA A 7 Fke -

N

2 semolinad] A Fo] 7142 53104 7.0
B7A F7Fste Park S(6)0] Rst FHEH HESY &3
Hl&o] W2 Eago FAS5AAA Tt do] ¢
ol Hl3) ZA JEldtia st £ AP AT A AT
W] BT E Rt 142802 74 AQa 9™

semolina®] thd] o] 271842 714359 $2]Y semolina

40, 50% A A 5 10282 FA el Qs
g o] E5 USAIHS AA & 5 Qo] A5 FET
gdo] 7hssith 18y B AddAe g g ol
=5 AT AR oA whso] Yl7Eo] A S
Ao 7 AZ-HE) QS 9] A3} (weakness)e ¥H59] oHA
Tot Zle BAE UEhY A= AF5E e Al E

el ), 2 Ao iz 98x7} 370 BU.E 7}
A 99kl semolina®] A Fo] F71845 747} 440, 480,
530, 56.0 % 590 B.U.Z EA Yetwth o= AR 2DA
o} 2ol 2 semolinag] ¥ AgaFo] durum wheatol]
Hl3] Tha ol Hk=9] Asl=rt Sk Ao E A ZHET
wEbd FE3 Jr o] 22| semolina A= HF =9} A
StEo) £2 ¥ TS vF AeE 44dEn 18y F
8 AR gaE WS Folste LHIAENAE &
U semolina 30% A7} AHH A QA SHAHE 9} A3lro=
Z 9FE AR e o= AtFHY.

oljdzZag = EA: ¥ semolinas A3+ AHIG~
E} Rk old 2 1Y X 535 4S Table 3o YERY AT
I3 Ee BE AP TA 63.1~65.9°ColH thET
7} 63.1°CE 7} A ™, 222 semolina A
ATt FoldFE SRS st dubEQl
AEA a3 A& T7, =L, T 3
T, otdR e st old2HHE g 5 oy a9l o) &
ZH2 4 JTH30). 82 semolina] tha| = A
gt AL Ay AMES 7R AR R 2 4 56DH

v
ul
3
o

ofy

T7F90.0CE 71 A dErs o™, 28 semolina T
AE7) ZolA4E 899~894°CE vl Z] Yoy oy & 3}
o2 YA E gt Hud=E 27 574 BUE
742 =A e -89 semolina A 30%7FA+& 500
B.U. o]%& Yoy vlwd diA] %7F =2 40%9}
50% A1 242} 493, 477 BU.E 94 Jelgdth Audse
YrHEe) Eof dgdo] 53 A F Hulo AEE YeR
T AR G484 oloolm MES FHgY A L H{ER
of A JTFE o Leedt Jung(32)2 HUHZ7} 550~
830 B.URl ¥7H¢7t 5822 A HA1AEE YEhY

I stk B3 AP 2o0W 57 das)
W age] FAAE 2 JFo] gloy AP et ok

Z] |l
@ AL gAagdo] A3 Wiyt AT &S o FA
9

A3 grdo] <FEtAl =W @3 sto] ymA Al Hoh
(14). Wb B AFNE 29 semolina tHA] 40% o4

i

A= 500 B.U. o]ste] g2 veto] &5 vt2E w9
HZTFA A ¥ dFS vH o YAgdr

ko] AP A AF 7L Y semolinaS A3 AH o}
e} W=9] 2] A A H7M= Table 494 2} 2A 2% 7}
o) Az T Aty F8AQ B2t gzt
=2 JA4E Jehglern, -89 semolina thA] E&
oA Aol BAgle] Hlu A =& 47 o]
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Table 4. Dough handling properties of pasta dough added with various levels of Korean wheat semolina

Korean wheat semolina (%)

D
Control 0

20 30 40 50

Dough handling roperty” 5.00% 4.87+0.06™

4.68+0.08°

4.65+0.05° 4.39+0.03 4.24%0.07°

Mean=SD (n=10).
DControl: 100% durum wheat dough.

95 point scale with 5=very good, 4=good, 3=fair, 2=poor, 1=very poor.
IMean=SD (n=6). Means with the same superscript are not significantly different (p<0.05).

Table 5. Cooking characteristics of cooked pasta noodles with various levels of Korean wheat semolina

Korean wheat semolina (%)

1
Control 10 20 30 0 50
Weight (g) 57334294  5427+158"  5365+051™ 53574029 5352+1.03*  51.10+0.22°
Volume (mL) 202.83+0.58"  202.43£4.00° 200.13+1.18" 199.73+254™ 198.42+0.80"  198.10+£1.22"
Moisture absorptive power (%) 128.49+1157" 113.38+3.42" 11326+1.88" 113.02+0.74> 11270+7.04" 101.55+2.83°
Turbidity (O.D at 675 nm) 0.31+0.01° 0.35+0.01¢ 0.35+0.02¢ 0.37£0.01° 0.41+0.01" 0.48+0.01°
Cooking loss (%) 5.324+0.49" 5.5240.08" 557+0.29% 5.66+0.63" 5.78+0.06 6.0340.06

YControl: 100% durum wheat pasta.

“Mean+SD (n=6). Means with the same superscripts in each row are not significantly different (p<0.05).

Table 59 JEIHAY Ze|H FTHFL 22 semolina?
A Fo] S71E5=2 FoF oz A (p<0.05)8H HET
7} 57.33+294 g0 2 7} =4 YElsa 922 semolina
50% thAl Al 51.10+022 g2 7F w2 e By ole
AR 219 $-8¥ semolina FE&58& 23} % Table 29
gE=agtz EAdA e} o] AFd ARgg Y
semolina”} durum semolina®l] H] & F=EFF&0] *& 3t
< veEd 2752 gdHTh
zgWe Bye hxT77F 20283+058 mLE Hlad
e Uehfidled 2818 semolina 30% WA =F 713
= 94 zolE YeERA ot $-2™ semolina®] thHA
Zol vy =& 40, 50%°0A Z+Zb 198.42+0.80 mL2}
19810£1.22 mLZ YA YEIRT o] Kim 5(33)¢] g
g wo FA Frbe Rt Ao AHdAE Bt
I gk Bagt dxs

XY FEFFES YWY TE 9 73 47
A9} o] T} 12849+1157% 2 7H A Vet
<22 semolina 50% WA A] 101.55+2.83% = 7} YA
et 2 5E] g 2T vl H7rr 9
Jelytth dutgo g e AFe 2g3y = 2g1AY
1R £AAEE e R A8 e AR £
gdo] A FojAi EojA= AL gv|et=tl(34), E 4
ToAE ¥ semolina® thAZFe] F7MEFE F94
o 2 Z7}ske] 50% Al Al7F 048+0.012 714 =4 YEH
Wt WEkA 281" semolina®] WA= 9}2~Ef 28] Al A
BEo] sthe AS & F don, oy AR A%}

[ e

2ol $29¥ semolina®l &3= Zkto] durum wheatol =3}
= %k—% Ueld Adxg Aggd

Fe e e 1P EY §5H So2AM §
= emolma4 A o] S7MEE gi2Fol vl F7}
3F o}, 219 semolina 40% A5

o5 YetA gttt ks 212 semolina®] thA| el
RS T R FU gadta, g 3 2YEdEs
S7hele Ao Z Yehgtoy}, 22 semolina 30% A<=
EHA = dE2T9F AR 9 3 2eEds Y= A
o7 Yesth

M £H

22 semolina® o] &3 A vlxele] Ae =4 Az

£ Table 63 2t} Lgke Ady 28d 2% 92 sem-
olina®] #H7}Fe] E/N&EFE FoFoz F78AtHp<
0.05). =, 28 A AW dZ2F7} 474507022 717
T3, 212 semolina®] H7Fgo] 74 =L 50% Al
Zol A 4966+0222 7H4 vhe e Jelhgd x| wa
B w3 2Tl 5021 £0360.8 71 o] EH 1, $2d

Table 6. Color characteristics of cooked pasta noodles with
various levels of Korean wheat semolina

Sample Hunter’s color value”
(%) L a b

Control” 47.45+0.70% -1.20+0.01° 28.3240.23"

10 4841+050° -1.09+0.13" 27.67+0.44"

Uncooked 20  4885+0.29™ -1.10+0.04" 25.85+0.36°
pasta 30 49.40+0.04" -0.99+0.13" 25.65+0.08
40 4951+0.07" -0.77+£0.02° 25.25+0.48°

50  49.66+0.22" -0.71+0.03" 24.32+0.13

Control 50.21+0.36" -3.73+0.01° 17.04+0.14

10 5024+1.08" -3.70+0.25" 16.60+0.48"

Cooked 20 50.80+0.45" -3.63+0.08" 16.38+0.06"
pasta 30  51.35+056™ -3.40+0.01° 15.18+0.10°
40  51.43+143" -335+0.10° 15.13+041°

50  51.84+0.31% -3.23+0.06° 15.13+0.31°

DControl: 100% durum wheat pasta.

L lightness from 100 for perfect white to zero of black. a:
+, redness; —, greenness. b: +, yellowness; —, blueness.

YMean+SD (n=6). Means with the same superscripts in each
column are not significantly different (p<0.05).
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1022 A= -

semolina 50% Aol A 51.84+0.31%2 71 A YeEldg o

Gl A3t eES 71X+ durum wheatoll Bl L2 ¢l 2 3k gko)
ol= g Al AEo] T3E WA Ha/y B T2 8|7t 3
=
]

b} o
2 P2 Az 258 F4E7 I amylograph &3}
%
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Table 7. Texture characteristics of cooked pasta noodles with various levels of Korean wheat semolina

Korean wheat semolina (%)

1
Control 10 20 30 0 50
Hardness 207.11 +14.44* 197.05+15.24"  193.74+8.47° 155.31 +8.52° 152.37+1761°  148.00+13.17°
Adhesiveness 120.36£16.10 121.2449.88" 114.95+757"  11575+1.12° 100.74+15.37"  90.93+14.78"
Springiness 0.013£0.001° 0.014+0.003"  0.015+0.001° 0.015+0.001° 0.017+0.002° 0.019+0.002*
Cohesiveness -0.001£0.000%°?  -0.001£0.001 -0.001+0.001 -0.001£0.001 -0.001£0.000  -0.001=0.000
Gumminess -0.248 +0.017™ -0.287+0.088°  -0.217£0.071™ -0.216+0.049" -0.157+0.014"  -0.139+0.060
Chewiness -0.003+0.000" -0.004+0.002°  -0.003£0.002"  -0.004£0.001""  -0.002+0.001"  -0.0020.000"

Mean=*=SD (n=6).

YControl: 1009% durum wheat pasta.

INS: not significant.

IMean=SD (n=6). Means with the same superscripts in each row are not significantly different (p<0.05).

Table 8. QDA for sensory properties of cooked pasta noodles with various levels of Korean wheat semolina

Korean wheat semolina (%)

Sensory properties Control”

10 20 30 40 50
Appearance  Color 840+052  780+063" 7304082  560+196"°  570+142"  570+164°
Odor Pasta odor 590+1.37"%7  540+1.43 550+1.58 5.60+1.58 5.40+1.07 550+1.58
Taste Delicate taste 7.20+1.32™ 7.30+1.16 7.10+2.08 7.10+1.20 7.40+1.07 7.30+2.11
Hardness 8.10+0.74% 750+0.71° 7.40£0.70"  7.10£0.74"  6.40+1.71™ 5.80+1.55°
Texture Chewiness 350+0.97° 420+1.23™ 430+1.77™ 4.40+1.51™ 5.30+1.83" 6.30+1.77°
Springiness 6.90+1.52 6.50+2.01 6.20+£1.32 590+1.85 5.80+1.99 590+1.73
Overall acceptability 8.10+0.88° 6.80+1.23° 7.20+£0.79™ 7.30£0.67"  750+£053™  7.90+1.10°

Mean=+SD (n=6).

YControl: 100% durum wheat pasta.

%’NS: not significant.

YMean+SD (n=6). Means with the same superscripts in each row are not significantly different (p<0.05).
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