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Dynamic rheological properties of vacuum mixed dough
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Abstract

Vacuum mixing method for raw noodle was compared with atmospheric mixing method in terms of
dynamic rheologica properties of dough. The dough was prepared by mixing in vacuum or atmosphere
and rolling into a noodle sheet. In the frequency sweep, vacuum mixed dough had larger G' and smaller
tand than atmospheric one, but almost the same G". It indicated that elastic property of dough might
increase with vacuum mixing. In frequency dependency, G' as well as G" changed significantly, which
implied that viscous property prevailed over elastic one due to insufficient gluten development. In the
temperature sweep, changes in G', G" and tand were in a common pattern with a pesk. It represented
that the dough property shifted from hard to soft consistency due to starch gelatinization and glass tran-
sition. The vacuum mixed dough was higher in the temperature at the peak of tand than the atmospheric
one, suggesting that the gelatinization of the vacuum mixed dough occurs more easily than the atmo-

spheric one.
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ArH(Faridi¢} Faubion, 1990). &
W A= 15 52 2%9] 3%A
Qo FHAA, HETH 5
oA 7FE ol AREEY e FH YA (mixer)2t
A5 AHFZT AL RiEd AMEHE AEE
£48 YA} QrH(Cheng, 1992). B AR E Hej
2A AFEA7E ded A sllA] kEe 53
sta ©@7] THAAL Qlolx] A o]
S AAAT)AL FhT &
953} HiEe] dn
=35 zZhoH(Camp
1998). tlF-io] AHF Lol = Z=tFo}
A
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ARSI ITHAEA S, 1996). A B0l Z1FHA
9 ste] tprtart Thsstel Al

oRE Artpgo] PFELL, A ¥ F
A 24 T ALl Hol F U &
e FAE ) v e

1guA o] ARgo]l Hak F7HE AL 1ot o]

Jat

JE AlEE A9 e Aol

oA 2 ATE JFHAe od AW wkEe]
EAE dolir] g8t A el AFHAE A
g8 Alz¥ Woi(dough sheet)e] T2 FHeA
(dynamic viscodadticity)& F4313tl &, 249
Z720 frequencyel W €93 HAdel Wsle) &
3 Ame] 2 B4 A9 & e 2xo w

2 BT JAS BAet] 2F wEe] HE&EA]
EAol &3t 7|z AFEE wibslaAr SF3h
R

N

o gA| oA AES TF4F U ASW(Augtrdian
standard white wheat) M (5 14%, THEA
o3 8.5%, IJETHE 0.38%)S AR&EAT. &
& 100% 71Eez & o GAA 1.6%, A=
04%, 74 25%% V] TEE(EE 144, pH 6.3)
of ol 107 WA ste] vigtEE ARE-SFSITE

el M=

2 EGBkgS MAFeol 7hed A4FE 9
=
=

A
3! el
AR SN 30%E 7Fske] 34:(100 rpm)oliA]
5%, AZ:(50 rpmyellA] 1087 A9 = FIFE 55
cmHgell A Zhzh wkEdt & 9 &2
F7171)E elg3std ®A 7.0 mmzZ R
AR HAE HolA 2704 7.0 mmE Eslo]
Hil S FGAZY. Aoz e gylow
VA 46, 35, 27, 21, 1.6 mme = 6GAE
A HE sty WA 1Y R = ¢
22 248 A88 Agsavh

x| HEe| 53

Rheometer(Modd  902-30062 REV B, Rheometric
Scientific, NJ,, USA)E Table 13} 722 x7o=
st AT F1 L6mmel ARE 273

Table 1. Operating conditions of rheometer for viscodadticity
of noodle dough

Sweep test
Setup conditions Frequency Temperature
sweep sweep

Initial frequency (rad/s) 01 -
Final frequency (rad/s) 7 -
Fixed frequency (rad/s) - 10
Initia temperature (°C) - 30
Final temperature (°C) - 130
Fixed temperature (°C) 30

Increment 0.2 3
Strain (%) 5 10

20mm=z Hwste] Al FA4 20mmel paald
plate fixture2] o=l U&e] 3 § 9HL U =
A3t

HA dran ¥+ Abderahmans} Spies(1986)]
W Febde] HAFxzZolgk BALgh 10% oWollA]
gaact 2t 10% drain & dvbHoz A
B4 (linear viscodlagticity) +7Hs- HlojubA] =A|wt
Wk A WE Hufisksl] 2R 48813
t}. Frequency sweepe] draine- 5%, temperature swesp
2 10%2] ZAoA Y3t o] uf temperature
swveep?] drans frequency sweep?] sraink.th T
A A3 ol fE dresse] HHEEE Eo|7] Yol
™, frequency sweep®] 73-%- drain rate W3l o3k
Mgl HFAAE =ol7] f%telddrt. Frequency
sweeps} temperature sweep WA S 2 LlFo] S 3}

= =
Bo AEHor H(sran)S 718k ol ek
H(dress) s A3 &4 modulus(G), 4
modulus(G’) ¥ GYGSl tande] FeEA] EAZS
At} &, AEH 0= dressE 73t ©]
of it Nkg-2 2 drang FH Y F% Ut G
EAe 71l HE AR E AAgsh=

2
)



g W= T4 de=A 54 67

2} &= 90°(tand = F-3hl)o] th(Steffe, 1996).
Aoritza) FlyukEo s Azd wue] HEekA

< frequencye] Wislel] me} 9% 3= Fig 1~

37 2Tt G2 FFuso] ks vsie] o

ERsiTh Tan 89 ®ishe GellA vepd ddst wk
e ez AgHtse] o w2 ke Rl uebA
HEe] '3 Zlgtsel ogle] SUidhe o
AT 7 A=A WE A= A Ee
T w3ke] BRAM s & ¢ e, |A

o] F7het Aoz AZE.
Frequency®] &3= G= G" EF vl&gh o
2 Z7lele FAE B9t G'Y frequency 24
S HA, 2P G FEALS S UEl=
gl ARtelu JF v B ARbe] TS Wo
A |

oy
§ AMA = 2] & YPFA e Ao=

G'(dyn/cm?),x10°
> o
8 8
9\?0\

0 1 2 3 4 5
Frequency (rad/s)

6 7 8

Fig. 1. Frequency dependency of G' of noodle dough
made by two different mixing methods.

- <> -, atmospheric mixing method; -M -, vacuum mixing
method.

FAERIT ole AW WES dukHoz SR
o] et FAHoF shz AMEH AXFHE 2
AHdun e al., 1998). X3t tand2] frequency &]=4
ANME F7lete] ©de] Blste] Aol whEAd
O =& o= yehstt ojde] AdERY AF
olste] ©AL FTtelE AW wEe] 271 2
B89 ESA e AL auE AR

o]
= ¢ 7 A

i

o

=
%0 T o
o oftt

G''(dyn/cm?),x10°

2.00 |
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Frequency (rad/s)

Fig. 2. Frequency dependency of G" of noodle dough
made by two different mixing methods.

- < -, amospheric mixing method; - [J -, vacuum mixing
method.
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Fig. 3. Frequency dependency of tan «%o of noodle dough
made by two different mixing methods.

- <> -, atmospheric mixing method; -M -, vacuum mixing
method.
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Temperature sweepell 213k HEbAd S48 =43
A= Fg 463 ZSith Aot e el W=
z74) #Afe] G7F G'H} A UERsT. G2

30~50°CHE7}A] 7437} 55°C HRE THA
Z7VelHA 70°C oAM= Hulgks 2ok 2
°]%& 100°C F-7HA] Aldr Zdasir thAl B3
A 7= v ATt o2 RE 29
Aol mEt ¥4 modulus7t 7AaE o] Wzt g
JEE WaEEe & = Y Ge o we)
Z7Veith7)y 80°C F-ellA FHUlge Hlew

G' (dyn/cm?),x10°

L
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Temperature (°C)

Fig. 4. Temperature dependency of G' of noodle dough
made by two different mixing methods.
- & -, amospheric mixing method; -l -, vacuum mixing method.
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Fig. 5. Temperature dependency of G" of noodle dough
made by two different mixing methods.
- -, amospheric mixing method; -l -, vacuum mixing method.

ojlFZE Ak HiFHAT. X0 wE A
modulus®] F7h= Wrie] BAo] o E vy
A dEe] At &

o] dEe] & s ud s38tE7] wiEoR
A7VElth, o, GOl temperature sweep AE o] % &
A sk A 53 F Ao A= R
o7} A g A, 2Elil 33} A g Al

d

St AAHOE UT Bol 4hdt ¥ FO
b dran 10% 2719 uhe wATe] WY
2 Q% 2Ae] F37h FURe TBEAE A

T ot

Fig. 614 tand= WHEZEZA 7}
27 A 1E fAsk e HAde) AdEol

S8l AfETE 2ol ie] 2EolA = tand7t
1 o)del #o® F7kekditt. ol= Wie] e
o] BAolA A AjA o R nhggs ofnlabn, B
§F 1 olFEE e 2% oF4 (Steffe, 1996)°]
2= Ao Azt

Tand®] ®gtollA] Hoizhs Hele e frelxd
o|(glass trangtion)®] & Y SAoAE o}
£ % Qlth(Farhat et d., 2003). &, &%7} A3}
HA G GHU Ao s 74l tandt &
7¥ahd, frEldol e Lgdt o] G g
A 5L GV & Al wet st tande
oAl ol ol= fE](glass sate)o] fE]%o]
228 AREA ZFEA(rubbery dag)E F o] o
B4 moduluse HAEHA] =G, fE]dol 2 o] %
o= FAel &= olEAd wet yFAe] A4

o,

Fagleo] 65°C
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Fig. 6. Temperature dependency of tan *%. of noodle

dough made by two different mixing methods.
- > -, amoaspheric mixing method; -l -, vacuum mixing method.
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Agitt, o] Y& Fg.
A fElde] &
¥4 modulus’t =2
Ao|FAto] Aot AL A}
o} AEe] sl 459 &8 (mdling 24 =3}t
2ol feEldel7t ulkElE Aoz d#A Uk
(Liu et al., 1990). wehA tande] s} Oob}]-ﬁ— X%‘ﬂ
o] & Aed & fEde] ¥ sk FH
delgtal 78 & o 53| FEgEo 9* 60
% o]3tell A ‘Q‘ﬂ‘%t s3te SIPIARETL At
sle] 30% AFTollA <oF 90°Cell A %loiurt AR
(Faridi®} Faubin, 1990)2} UXg-e &
e Hdlzk AR 227t 2 FhkEo] %‘%”ﬂ&%li
o B Aoz Hol Axp 2gutEd| oJste] A
o] 337t o &old Ao R AT

Hlm H431 k. Frequency sweep
Rl ‘&%HE} G2 =A%
Al vEREA, v
o &jateq %ﬂﬂ == AAst
At} Freguencyol EE}
she FHEFE A A
A2 = %—Er‘iﬂ‘ﬂ =
AT 2% sweep AFNA wEZAY 7o
Al G, G, tade FFHOE AF Hufgle] &
Al F8E B ols 29 A5 njel |
ti7b feldo)et F3tket Este] Ak FEE W
s}ehs Witk AHdiar f1x|e =

w2
s ot
Cox
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