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Abstract

Durum wheat semolina was added into wet-milled rice flour in order to improve chewy texture, firm bite (“a
dente”), and resistance to overcooking of the ordinary rice noodles. Wet noodles were prepared by mixing O (con-
trol), 5, 10, 15, and 20% (w/w) of semolina per semolina and rice flour mixtures. Vita gluten (4%, w/w) and salt
(2%, wiw) were added to form the pliable strands of wet noodles and final moisture contents of the raw mixtures
were equalized at 45%. Pasting properties of the suspended flour mixtures as measured by the Rapid Visco Analyser
(RVA) showed dlight increases (up to 1.2°C) in pasting temperatures along with the considerable decreases in pesk
viscosities as semolina increased at over 15%. Reduced shear thinning and retrogradation of the starch solution that
leads to hardening of the cooked noodles were indicated by lowered breakdown viscosities and gaps between final-
and setback viscosities from the RVA viscogram as semolina increased at over 10%. Reduced water uptake and tur-
bidity increases of the cooking water as caused by the soluble starches from the noodle were aso noted as the con-
tent of semolina increased. More or less significant (p<0.05) decreases in colorimetric L (lightness) value of the
raw- and cooked noodles were observed as semolina increased while a (redness) and b (yellowness) values were
rather increased at the same moment. Textural properties of the cooked noodles such as hardness, springiness, cohe-
siveness, gumminess, and chewiness from TPA tests were significantly (p<0.05) influenced by added semolina, even
a 5%-levels or more. It can be concluded that addition of semolina into rice flour could provide easy handling of
the wet noodles without distortion during transportation, integrity and firm bite of the cooked noodles, and less loss
of starch to the cooking water in comparison with the ordinary rice noodle. It was finally suggested that optimum
level of the semolina in the product was approximately 10% for the quality wet rice noodle products.
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&9 7MY AES 283 S 2 (Lee e d., 2000;
See et d., 2000; Kim et d., 2002, Lee & Jung, 2002;
Hong et a., 2003; Lee & Jung, 2003; Park, 2006)°] H=
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2005; Kim et 4., 2006, Jung et a. 2009; Hee et 4d.,
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S v|= Roma Linda University ujZ(Roma Linda, CA,
USA)IA, 23S 3| E AF(EE 88% o AAY, ALz
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= ZFUH(RVA “Sandad 1 Profile’, 2428 A)7F 13 5)
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viscogram®- 278 33} /A% (paging temp.), A LH =
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#F A = (find viscosty), FH LA HA H=S W <l
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Table 1. Formulation of rice noodles containing different ratios

of semolina
Ingredients
Semolina (%) — - 9 9
Riceflour Semolina  Gluten Sat Water
0 300 0 12 6 135
5 275 15 12 6 135
10 270 30 12 6 135
15 255 45 12 6 135
20 240 60 12 6 135
Aod X|=
Aol 290 AHE UATS AA Table 13 7Zo| A
THE E53eE & Fg 19 22 Mo R Alxsih
A7+, 25, AlEEYE 419 100 mesh iﬂOﬂ e =,
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Dough mixing (15 min)
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Resting (2 hr)

Sheeting
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Cutting (2x1x300 mm)

Fresh (Raw) noodle

Fig. 1. Preparation process for

semolina.
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Boiling in water (3 min)

Cooked noodle
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Table 2. Proximate composition of rice flour and semolina
(%, as is badgs)

Table 3. Pagting strength of rice flour dough” containing different
ratios of semolina

Sample Moisture Crude protein Crude fat Ash Carbohydrate Semolina (%) Pasting strength of the dough (kg)
Riceflour 12.25 6.50 051 024 80.50 0 40.8
Semolina  12.66 13.15 096 0.90 72.33 5 89.9°
10 90.0°
15 120.3
SAAZ 20 133.7°

RE 5 Ad¥AAe FAEME T2 SAS
Package(Stetidical Andysis System v.9.1, SAS Inditute Inc.,
Cay, NC, USA)E o]&3}od ANOVA % Duncane] t=d
%] 773 (Duncan's multiple range test)S 53} 5% 52 4
oA 7k A B2 §2149) AholE AZ3H3

a2

[

U E

Aol F4EQ AVERe MEEue] A 24
A= Teble 29t v} FEFFS AV 12.25%, A&
Ut 1266%2 Z 2olE HolA] kA, AEys &
74l vlal] Aoz kA s} 2o gheko] 2 uf
7hE =3tk & ARolA AR AR FHATHRS
AR FENTHANA EES 2 F HEE(Rud
Development Administration, 2006)9l] e 5=
ZEA 6.2%, AW 0.9%, 235 04%¢<} ¥
A (6.50%) TS AL HIERlon XX
2 B E T H(0.24%)> tha Hol FA =AY g FA
H Aoz Btk AlEgue] dutdiEe e FX]<l
FE 1393%, =T A 13.83%, =AW 1.2%, Z3E
0.82%(Aaami et a., 2007; Landillan et ., 2008)<} H]x
skel 2 ko] FrAkekaith.

=

HI=2| Z= (pasting strength)

A7FEG o] &5t A E AT A dFHom F
Frlo] ERskA] ot Wk HuHdo] HojA| L 3le] §l
o] Mg HOoW BolAL YT FEY] S5 Axd]
7} A9l Brbssitt ol& FE317] g4 E4d2FEl(vitd
guten)S H7tete] AP S Frestetl & A Al
=3 A=y Hrks AlEEy Sl oF 13% el S)
= 9id, = FFEe] ] JeE S FYAA RIS
zZH SR AL, @ 3 A BE e 2L 71
AT} Table 32 ol2jgt a5 HolF=H thE7(0%)0
Hla] AEEv H7he 27He w50 A4S & Fo07 &
M7 AE BT 53] tixT-9k 5% H e A
o|7} 7H T RS IRINA T wpebr] A=
Az A9 AEIUE 10% = J71E 49 95 A
e & FOE PINA FE ZoE ZIdEn

“Ingredient ratios are identical with those listed in Table 1.
#Means within a column with different letters are significantly different

(p<0.05).

TEoHo| RVA S51E4

A= Us H7HeE A71F 5] S8548 E4
RVA A= Table 49} Zotrh. E387A] &% (pasting
temp)= 272 MEEY FH7HE(0%)7F 84.55°Co] 3]
3 5% 9 10% H7FF 94 8455°C 2 84.50°CE 10%
A7 A Skt QTS WA kAN, 15% B
20% HA7Hre] A9 SsPHA] 257 25 85.75°CE 4
S3te] A7 ko] 15% oo ' Hold A5 AR 53}
7t RS & 5 AT

ANF AEeUs £33 AR #H34x (pesk
viscosity)= 47.17-75.83 RVUE A2y 3 7}ol wet 2
Hol2 el Ed thE2(0%)7F 7HE =3 Al Sy
A7rol F71ErE AR 3 943 Al sk
THp<0.05). °]& Lee et a.(2010)9] A71F 2EXA] Ao|=
o &gk AN E FA 5] ko] FHdrE ALK
T7F oA e 7ag A fAbe T HaHE
95°Ce] &0l 7|AA Q) shears e F9F UEhue A
T AR 9k AolE YER = breskdown tZ(0%)
7b 2092 RVUR 7P =stor, Ay 7kl 57t
SrE o] og 7H4sted(p<0.05) AlEurt Hie
shear thinning @3S AAlsk= 71°] &S & + U
o} ol AlEEve] H7ER s MEe] Ssprt A A=A
A AEARES] FERHET E dojdt JEgel Hew et
)

FE A= (find viscosity)= E7(0%)7t 11342 RVUZ
7P ERA, AEEY AUl SRS ol eR
74519 tH(p<0.05). THet 5% A 7M7HA = 27 (0%) 2 &
o] ARl zpolE HolA] kot 10% oS 7tk
FTHAETE E Fo® s 10% A7 7=
A4(100 RVU ©)dh)e] Aeg fAsk= A ¢
AUTh @ Ee HES e dEol Ao AEYA
T3t} HHS AANA ARA] I8 ¢ o
| A&t (Jang, 2003) & HF o] Aoz whuld g
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Table 4. RVA viscogram properties of rice noodles” containing different ratios of semolina

Semolina (%)  Pastingtemp (°C)  Peak viscosity (RVU™) Break down (RVU) Final viscosity (RVU)  Set back (RVU)
0 84.55° 75.83° 29.922 113.422 67.50°
5 84.55° 70.00° 26.42% 108.33* 64.75%
10 84.50° 64.75° 23.58° 102.33 61.17°
15 85.75° 55.67¢ 18.33 92.75° 55.42°
20 85.75° 47.17° 14.17° 81.83¢ 48.83°
“Ingredient ratios are identical with those listed in Table 1.
“"Rapid Visco Unit.
#Means within a column with different letters are significantly different (p<0.05).
ERANE euldo] 09 RARE /I A E3pt Hoz P2IATHp<005). ol MBI &l T3 4
AR @ Aok e AYole ATYES A4 89 ANl IY Solol wek ol BaASIE Yol
Hmste] Apol& UEhl = setbacks W2 Al Yelve= 4 WA dojid A3l Ao g s H™ Yang et a.(1983)
FATHoIY 3t AFS BT el EHZ?L(O%H o] #4HF 5 dUEAS A F59 Pak & Lee
6750 RVUR -] 20% H7brolA= 4883RVUZIAl 2 (2005)¢] HediFauldS A7heh Aatgola] ol ¢
ol gastgEd o AP ATYx(ind viscosty)e] P Fvtol wek @ujdo] B galslo] F4e] T 4
BaAgH e fARSI ol AEEY Aol F  REFS] B2sta @ dreke X =E Aol
7S, 53] 10% o)de] H7beaolM die] =87k ¥ dung et d.(2009)E FiAel7 RS AR b A
Fol802(p005) AAH] o] Foje AL AdME UH*@OVH«] Arkege] F/lEE AR 3
AL 5 2)g Ao R JgHE @it P, FRFFEY 37} FREE o slafel T
ARHoR ABIUE Akl AFFE AZT A% FE BNV e JROE A3 F¥ F4Yo| 2715
AELE 10071 ke B8 sl FFe @ w WA SRS RA7E S/ A dehd Sl A
1E P 2% YRS AASEA AR wakg AVl o A4S AhEE PR FR we £, FEERY
37} S ¢ AN % %545t A Hel 2o uelch
= =& (cooking wate)9] B S5 #ole 59t
MHo| xe|SY dojupe 57 F ALJE, 53] Aol =55 Bole =5
Al o2 FdHE 4=s vehl= A#7} ot Table 491 1}

el zedel F,

Table 5

are Fo] FEFHFL UIZF(0%)7F 36.4g0lR ot Al
v 7l wet Hrbde]l F71ES 36.0 g(5%)oll A
325 9(20%)7HA] frolH o & 748t th(p<0.05). 5
& (water absorption)= Z @3k} 7o) Al B2y A 7}ak
S7tEEE 2 gkl o4 22 (p<0.05) H&dhe A

Bt} 4+ Hol Xy w3l MEgu Frbgo] 5_7]_
2 338281mLE WS|E H/FAA wel 2 gro] &

(o3 n]?‘_', 001'
o ) rulo o

Bk A3 ko] AlEE A7bake] Z7484E cooking
waters] BHE(0D) @l Aashs 3FS ehht Bz
(06l 18l 5% W7ol B ol A el

O} (p<0.05) 10%0lA4 = EohE WstE Holx] st
15% ©]/4<] %7}%3—011*13 A gaskes FHE 2ok
Aats ZE) Al AR £E5%0] B2 2ol e uk(Kim,

2010) Al &2 U= xﬂva JJF/\E}: ARG Z0) )3+ 284
o] wj-$- =2 (Delcour & Hoseney, 2010) &7}Fol A&
FUs Jrtsle F55 AT B¢ 2% (G10%)e F7t

Table 5. Cooking qualities of rice noodles” containing different ratios of semolina

) Cooked noodle Cooking water

Semolina (%) - - — —
Weight (g) Water absorption (%) Volume (mL) Turbidity (O.D.™)

0 36.4% 82.0° 33.8% 0.39%

5 36.0° 80.0° 330° 0.28°

10 35.2° 76.0° 31.0° 0.29°

15 345 74.0° 29.6° 0.26°

20 325° 69.5° 28.1° 0.20°

“Ingredient ratios are identical with those listed in Table 1.
“Optical density at 675 nm.

*Means within a column with different letters are significantly different (p<0.05).
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Table 6. Color properties of raw (fresh)- and cooked rice
noodles’ containing different ratios of semolina

Color parameters”™

Semolina

%) Raw(fresh) noodle Cooked noodle
L a b L a b
0 856° 04° 9.5° 769  02° 7.7°

5 8.3 06 122 75.8° 05 9.9°
10 839 11° 128 747 0.8° 10.5°
15 838 18 143 7250 1.3 12.1°
20 8257 222 1417 722 16 125
“Ingredient ratios are identical with those listed in Table 1
"L degree of whiteness (white +100 < 0 black), a: degree of redness (red
+100 <> -80 green), b: degree of yellowness (yellow +70 <> -80 blue)
#Means within a column with different letters are significantly different
(p<0.05)

BT PP 57 AXEEES B2 5 Qo] B A

Fit
ol 53 5 ik AFE A= Addn.

1:|9_‘. oV”

2o Al

A us A7hek =] A a)H 2He A
S5 343 A= Table 63 2ohth xEekA] &2 A
o] W (L vauee ZT-(0%)7F 85.6°.2 7Hd =)o
v A 2 A2 o] S7HTE fold o= vhot
;(]L—C(FKOOS) AT WYt ZEHe HEEs Mutzrow
Aol Blal tha o) Fglet ZEW G AR wpgkrt
A2 2T (0%)7F 7P Brkem MlEgv HrEel S
Vs R Fol A 08 7H45H3 th(p<0.05).

A o] A% (a vdue) = tHET(0%)7F 7HE 2k
(04) A& H7tge] soldas Ee A9 aitol
ol IAl S7Fer e 2 F7kEo] dA st 10% 7T
To S 11, 20% H7IFE= 227M4] 7kt ol
AlZgke] Y982l durum wheat®] bran =<l white wheat
of Hls) ddlHoe= wol] ¥ phenolic compound 2
AWzt g4 g0 HIE AAvt A AT
S7HZ o R eItk xgHe] AN ZE| A oA

Aa/ditel SEF o] Aol vl Ak os sopy ot
ZEW A Al=Ely ool solers A Ao s f
o]F o2 S 718 tH(p<0.05).

Aol A (b vaue)s thET(0%)o] vlsl] A=t

FAEN Xl 9% 61

A7V ego] 5o
= durum wheat®] H5 &0l £+ carotenoid A A (2
FH3HgoJ A, 2006)7} A FEFE HRl BeE B
Ak 2 A9 AJA Hdukyg oz @Mz@ Aol u)
3 wtont *ﬂiﬂl‘/} A7yl met b ghol 5% 94
© 2 7131 tH(p<0.05). thit Ay} e 25 15%9}
20% HA7HF e f2AQ1 2ol (p<0.05)E H.olA] eFot
Alzelurt o] Gz Aget 93-S vR7|= 8t
AR DA ZF(15% o172l H7bE ool e 2 FFHel

27 Vehhe Aoz B4,

Z7hergon of

T2 AA o Z p Fro
°

—

EIEIE S

Texture Andyzerel]l 2]+ TPA(Texture Profile Andysis)
Azto] wE Ze|H o] 7 X (hardnee), B A (springiness),
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Table 7. Textural properties of cooked rice noodles containing different ratios of semolina

Semolina (%) Hardness (g) Springiness (mm) Cohesiveness Gumminess (g) Chewiness (g-mm)
0 94.71° 0.04° 0.07° 6.49° 0.25°
5 121.01° 0.11° 0.26° 34.71° 3.90°
10 131.56% 017 0.32° 44212 8.49°
15 138.69° 0.19% 0.36* 49.87% 9.59%
20 140.02% 0.21° 0.37° 50.07% 10.752

“Ingredient ratios are identical with those listed in Table 1.

#dMeans within a column with different letters are significantly different (p<0.05).
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Table 8. Extensibility of cooked rice noodles containing
different ratios of semolina

Semoalina (%) Tension force of the noodle (g-m)
0 6.5¢
5 7.8
10 8.8
15 8.5®
20 9.0

“Ingredient ratios are identical with those listed in Table 1.
#IMeans within a column with different letters are significantly different
(p<0.05).
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