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Rheological Properties of the Wheat Flour Dough with Olive Oil
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Effects of olive oil on rheological properties of wheat flour dough were investigated through farinograph,
amylograph, and extensograph, and by measuring wheat flour dough fermentation volume. Farinogram showed
development time, stability, elasticity, and valorimeter value of olive oil-added wheat flour decreased, whereas
water absorption and stability were similar to control (shortening 4%). Gelatinization temperature and
maximum viscosity of wheat flour dough with olive oil decreased more than those of control as revealed by
amylogram. Extensogram showed wheat flour area increased, whereas dough volume decreased in olive oil-added

wheat flour dough.
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el Eom(4) AA RistEE S Bol SRR e
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15 R EEAR), A-EEAD), BER(E) AY
), BABFHETFEEET), L+ ascorbic acid(Kanto

Chemica Co., Inc., Tokyo, Japan)= AH-313Th.
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Table 1. Wheat flour dough formulation

Ingredient Flour basis (%)
Bread flour, 14 mb 100.0
Water 65.0
Yeast, compressed 3.0
Sucrose 6.0
Non-fat milk powder 30
Sat 20
Fat & oil, non emulsified Variable
Ascorbic acid 30 ppm

Table 2. Farinogr aphic characteristics of wheat flour with olive ail

Extensograph &3
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Farinogram S4

U7E Wk 2P EH{E 7S fainogram 352 Table 29+
2o} iz o] Wb Ak 207+ 007200, &1
B %9 6% A@FE 1471005202 2bd Al7ko] k4
HRom, et vlaste] folsiitt S Es Tt
AlgF 2% 30001000202 F2o3kx ot dEEE O
Z77F 159.33£094 BUCIIoY, X5 H7I8HA] &2 wks
& 17000+ 0.82 BUZ Z7/l5l90om, 28)B-¢ 4%} 6% 7t
3t A|@tE 747t 14967+ 125 BU, 140.00:0.82 BUE thx
Toll mlsl WA Yebgth ol 7o) v, EAgEoe] Q)

Devel opment time Stability

Elasticity Weakness

1) 2
Treatments (min) (min) (BU) (BU) V. V. W. A7 (%)
Shortening 4% (control) 207+0.07%¥  30.00£0.00? 159.33+0.94° 9.97+0.12° 62.33+047 4550+0.41°
Olive oil 0% 2.00+0.007 30.00+0.00° 170.00+0.82 10.07£0.05° 63.17+0.24% 50.40+0.43*
Olive oil 4% 1.4740.05° 30.00+0.00° 149.67£1.25° 14.67+£047° 60.00+0.82 46.40+0.43°
Olive oil 6% 1.4740.05° 30.00+0.00° 140.00+0.82¢ 24.67+047° 59.33+£0.47° 4530+ 0.22°

YValorimeter value (units). Water absorption. ®Mean+ S.D. based on 3 samples.
#dMeans with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Amylographic char acteristics of wheat flour with olive oil

Gelatinization temperature Maximum viscosity temperature Maximum viscosity
Treatments 0 0 (BU)
Shortening 4% (control) 64.00+ 0.007Y 90.00+0.82%* 355,00+ 4.08°
Oliveoil 0% 64.00+ 0.00° 89.17+0.24° 386.67+2.36%
Oliveoil 4% 64.00+0.00° 90.33£047® 333.33+£4.71°
Oliveoil 6% 64.00+ 0.00° 90.67+0.47° 296.67+4.71¢

YMean+ S.D. based on 3 samples.
#Means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 4. Extensogr aphic char acteristics of wheat flour with olive oil

Area (cnm?) Resistance (BU) Extensibility (mm) R/E ratio
Time
(min)
45 % 135 45 0 135 45 % 135 45 90135
Treatments
1l 0,
Shortening 4% 4y 44 g 1111+ 69 959+479857.3+14.3 1,000< 1,000< 883+05 883+37% 830+11.4° 97+01° - -

(contral)
Oliveoil 0% 99.2+4.0° 1054+6.3* 828+7.3°7523+61° 1,000< 1,000< 1053+1.2® 950+3.3* 84.7+3.7# 7.1+00° - -
Oliveoil 4% 110.1+0.1° 106.0+6.2* 980+58%814.3+182" 1,000< 1,000< 111.3+29 83.0+4.1° 757+3.72 7.3+03* - -
Oliveoil 6% 1223+1.7% 1186+ 1.5 1095+7.22 840.0+16.3* 1,000< 1,000< 108.3+05* 853+1.2° 80.0+4.9° 78+02° - -

YMean+ S.D. based on 3 samples.
#Means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.

= 2 ERE@AAR)E AR ST AfEe] st & Amylogram S
Hnrt Aad Zoa AzbEd, osles a7t 9974012 7L di=e] S| BRE HIKS ofd=ad 72 Table 3
BUoI oY fAIE H7tslA] g8 W2 10.07+£0.05 BU, & I 7 2T ST LHAE HUKE AR uEe &
B 4% 6%E H71s AlEF= ZH2E 14671047 BU, 3PIAREE 64001 000°CE 5 FUNor, fosA] &
2467+£047 BUR AA|-f9] 7ol S71drE 5438 571 ol HZ HEA] 2xE gIZ7F 90.00+0.82°Coll o, &
ke Aottt ol o] =2 IAFA Hu g v A HA7VeHA] S WS 8917+ 0.24°CE Tha Yol whd
2 SFEFE@AM)7E O el 71ETe] JHE B A of 28]BH 4%} 6% H7ie Aldt= ZHzb 90.331047°C,
ZF A Qo] wiE Uyl HE, FFHe] AFTRE 90.67£047°CE =79} Blasle] tha F718llom, 6% Al
OFSIAIA Yehhs Az AzbE A= 2ot st folsiith. HyHEE dEz27rt
HES A vl TRk Aol 7125 & valorimeter 35500+ 4.08 BUCIl o, FAIE H7FSHA & W2 386.67
W =77 6233047013001, FAIE A7l ok W £236BUE 7P =2 Wb SSEA 4%k 6% M7k MY

< 6317+£024% thx7o} vlwste] ke, SeEf T= 747} 333.33+4.71BU, 296.67+4.71BUZ TjZ=7-9} v
4%} 6%= H71e A= ZHzE 60.00+0.82, 59.33+ 0472 st A ZAAsig o, 2] Ald e tlERTe) H|wske

HA o] Hrbgo] T7HEFE adhe A EFgelTh wEe] Frolalsith. o)de] Aol SERE UK wise] H
F4ee 7} 4550+ 041%01 L), SIS HrleA & e 52 A 2w e, i dxse AiEHe A4S ¢
L Wk=o 5040+043%% thETS: ¥lwsEle] 49% 713 4 AATh ol AT EM)S §Ho] £EY TS A
om, SEEA 4%E H7IE A= 46.40+043%% 0.9% SAol| g Bz, paAde] W) wjiol = Lol &3 o
Z7Fek widol] 6%E H7heh Al@T = 45.30:0.22%=E thET A FAES AR JA-2FFE o xHoly EAldl A &
o} vlaate] fAlslGith wEbA RS H7keHA] 2 W Awch Aol oFsbm, gk MA| fFAES o B2 AR 9
SYEF 4%E F7HE A@T e tixTeh vlaste] fo)H<l e EXste] Hite] s8tE WeElsie] AdrTA SElEE
zpo]7F et oL, 6%S H7HE AldTe fo Apol7t H37] Wil Aoz Azbe

ERA] 9dth. Nekeg(15)= L7HE wisol §415 F7kehd & HE], AH =i} e RS U7 ksl Hrkshd 2t
&0 kel Chung 5(16) fainographol A F580) &2 % 228 F42 A8l (17), Chung(18)S £EW} S8
EYS HUISIA e S 65.9%, ££EY 3% H7F Alelle= =2 27T 9o F71sko 2A lipid bindinge] 2% 0] 3

634%= AL e, ol B A Adel dX|5) 204 sslE AR A= HuP=rr gaEva 2
At stk 2 AFdME ST EAL] HrlEre] sl ujet
Q3 E3] 28HEF 6% H7olA 29667+
FAIZro] 7S W] &P ERE 471BUZ 7F w2 3ts Yeliglth B3 Xu 5(192 &E
BEE, d3le AEHert aEe 9 0%E H7eE "WrtE W] I A 428 BUCIY oL,

k= o] AL, iAol gle o %= 321 BUE ZHAE e, W F39 i A7t 0%e
AF(ZEEm)E F7EeEA w59 lipid bindingo] °Fs} 319 BU°I o, 3%= 309 BUZ ZAHAur Hskich
o Yeht= Aetar AzhEch ol & A9 At e Aol

o
o
o
12
u i
2
>
Jo
N
il
i
N
N
o
A
&2

lo
rH‘.
A
rlo
=
Y
-4
=
=
kd
et
b
)
U\
B
i



752 k=2 F28135]R] A 36 W Al 535 (2004)

Extensogram S%
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Fig. 1. Effect of olive oil on wheat flour dough volume with time.
@-@; Control, shortening 4%, O-O; olive cil 0%, ¥ -V ; dlive ail
4%, V-\7; dlive oil 6%. Mean+ S.D. based on 3 samples.
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