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Effect of Hydrocolloids on Rheological Properties of Bread Dough
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This study was carried out to investigate rheological properties of bread dough by adding hydro-
colloids such as arabic gum, pectin and carboxyl methyl cellulose (CMC). 0.2% and 0.5% of each
hydrocolloid were added to the dough. Farinograph, pH of dough, extensograph, fermometer and
amylograph were analyzed. In farinograph, water absorption rate of dough was increased by add-
ing hydrocolloids and the highest water absorption resulting in 70.8% was shown by adding 0.5%
of CMC. Dough development time increased but stability decreased. pH of dough was lowered by
adding hydrocolloids and pH of dough with 0.5% of pectin was the lowest. In extensograph, resis-
tance of dough decreased but extensibility increased and R/E value lowered. In fermometer, CO,
gas production increased and dough with 0.2% of CMC showed the largest gas production. In
amylograph, initial gelatinization temperature increased by 0.5-1.5°C, but temperature for maxi-
mum viscosity was lowered by 1-1.5°C and maximum viscosity was increased.
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7VE RkEe] 4 AiAe W 23 A7 G vAA
Hr}. Xanthan gumol} guar gums3 7 hydrocolloids 7
g FREFHES 7RI o] A%FR] WE % s IS
APk Aol HAFS H31aY arabic gum 2]FlA]
Aol AAe el W& AadellA F838HA AR
A}

B AYE= hydrocolloidZ arabic gum, pectin, carboxyl methyl
cellulose = H7FF M) Z42} 0.2%9) 0.5%E H7ksted wt
Z9] pH, farinograph, extensograph, amylograph, fermometer
T RIS EA4 VX S EA6k & 3 we A
Z3IE W AF vAE TS dS5skat sk

R

AR AEEL 200609 L7170 ARE REARE) A
F(@HAE 12.08%, TE 13.5%, IR 042%)S ARSI,
hydrocolloid %+ carboxyl methyl cellulose(CMC, Hercules
Co., Widnes, United Kingdom), arabic gum(Colloides Naturels
International Co., Rouen, France), pectin(Citrico Co., Malchin,
German) 53 &5 T& 9%, 24k =), aw

&Z3Hh oH, ) T2 ARgEisith




Hydrocolloid’} " Wi&e] #8222 EAlof v)aje J3k 7

Farinograph &3. W=9] farinograph 542 AACCHY
(3421)% ot SA4sAh vl GLE 30+£02°C9)
farinograph Wb W&ol W7 300 g3} 2H2+e} hydrocolloid
02%%} 0.5%F H7sl] 71AIS 2F5sbis o= Axe =
ol 500+20 BUYl =238 wj7lx] S5Eke 248 & w3k
AZHarrival time), WHE3Ad A1 7Hdevelopment time), HHE2] o}
B}z (weakness), 22|}l (valorimeter value, V.V) ¥+ <t
A= (stability) 59 B4 72 ZH&9

Y59 pH &4, W59 pHiE AACCHPE(02-52)%0 <))
of AR UIE 300g, AR 6g, 180 miol zHzte)
hydrocolloid 0.2%%} 0.5% H7}sled A& 38 Zd: 387} 1
Aoz WS Alzsle] 27°CoM 12087 9E F AJE 10g
£ 250m!l v]olA) Helw ZF 100ml 715k 7dsH &
&3 ¥ pH meter(MP 220, Mettler Toledo, Schwerzenbach,
Switzland)2 =43t}

Extensograph &7, W52] extensograph £4S AACCHY
(54-10)"%1 93ty ZAFATh. Z+2+e] hydrocolloid 0.2%S}
0.5%% 371 ¥E9) F5%L farinograph®] E53RT} 2%
AA81 farinograph®] =14 HGollM 187 Edsle] Azt
At 187 EF T 29N E ny GUNE Yol sE7k A3
F LAE A 287 O 9] AHe] 9] 500 BU
EEE=S sitt. wkEs A BgolM AW 150400 g2
E&slo] gherolA 203] FFe)r)eky 9EP T A
30£2°Ce] R 45, 90, 1352 £4A)7] F extensograph
E S48t AT AR Aol (em)E BABIEZ A
A=l gt AL 5emolrie] Hol(BURE 2489

sl 7RAWAF 24, o] JEAYIERS. Fermometer
(AF-1101-10W, ATTO Co., Ltd., Aichi-Ken, Japan)2 =3 &}
Ao D7 300g, ZH7He] hydrocolloid 02%9F 0.5%, =
195ml, A% 6g, &oF 6g0 2 A& 35 7 387} 9] &
35g BEak] AlEHO] WL 32°C 3R oA 12087) vt
A S8 HHo2 29T

Amylogragh &7%. ¥'=9] amylographt= AACCHH(22-
10)'%] ojsjod 43y, W} Z42ke] hydrocolloid 0.2%
ok 0.5%= A1l 65g ABE 450 ml =500 EEA B
2o ¥il B89 3d £TE 75 pmOE 2As] 25°CH-E
95°C7HA] 1.5°CARS] HIEE L8 ARsA7HA HE W
ST SN 25°CHE Adtele] FabiAleL, F

Table 1. Farinograph characteristics of wheat flour with hydrocolloids

Farinograph &4. Hydrocolloids 715HA] & tjz7¢}
A7Vt AVg1e) farinograph® &793F A= Table 13+ 72Th.
F5EL 277t 652%, hydrocolloidS H7HeF A&7t
67.8-70.8%Z hydrocolloid®] £Fol| we} F& Ao)7} QU3
3, gz Bk 2,6-5.6% F7FSIEEH), ©) £ CMCE
0.5% F7Vek AlgToM 7P 2 $4EE vER bzt
F AgF7) FoA 9 Aolrt ALt arabic gum 0.2%,
0.5% A7FF A3 CMC 0.2%, pectin 0.5%Z 715t AEL
Fre)Fol A7t GATHp < 0.05). NEWAA TR h2T7} 4.0
i oo AEFEL ol 4o 5570202 el
s dlzTrt 208 oo AT YR} H|SEHA
L &RAAL, CMCE 0.5% 371 Zlo] 184, pectin® 0.5%
7}8k Zo] 1548 pecting 02% 713 Ao] 18.68 o).
ol& hydrocolloidE H7HH AlET] 8 F5-8<] =371 of
A 2 FFOF KIET} vhh W2 ghe JEhd AoE A

e

Zrde}, oFsleE tiE7E 30 BUCISLO Y arabic gums 37}
gk AL 71l AR Rt TLEH L, o9l A%

= 75t A VeSO 53] pecting 0.5% F7Fg
2ol 60 BUZ 7P =Sttt d=2ejvel 3k tix77t 66 VV
ofR ot AlFAE 7175 VV @ EHuh olgd R
Rosell'e] Aol 4] hydroxypropylmethylceliulose(HPMC), k-
carrageenan 52 9HEol W71l farinographE BA% A3t
FrES UL S EE FAEltal ske Raet dA§)
At B8 Guarda 522 HPMCS sodium alginateZ U717
oMl 0.1%SF 0.5%E 37181ed farinograph E4S H493F A3}
tiz=Teol] Histe] Fr&o] 2-4% SUI8IAL, Hrbge] e
& Frgo] $7492™ sodium alginate® T} HPMCE 37}
F Aol o F7ksiAtkal sisict.

Y= pH 4. HydrocolloidE 7181 ok tiz79} A
71eE ATET] W pHE 1208 2§ 243 d3E Fig
13 e}, 2ol Aje} 7o) hydrocolloid EH9} A7 bkl #A
glo]l thzxrell migte] w2 pH g YERAI 53] pectin
0.5% A7 7P w2 3he JERTE ¢ o2 hydrocolloid

Characteristics Absorption Arr(l:filnt)lme Development time SEzllllljllrlll)ty W?lz;kg)ess Valorlr(r\lle\t;e;w value

Control 65.2+£0.25¢" 1.25+0.01°" 4.0+0.71¢ 2040.35% 30+0.150 66+0.408

I 67.9+0.21%0 1.25+0.02°¢ 5.5%+0.10°0 20+0.42° 30+0.12°0 71£0.72°%

I 67.8+0.18%0 1.25+0.01%0 5.540.07" 2040329 30+0.249 71£0.55%

1 70.8+0.26" 1.5£0.01 6.5+0.04 18+0.21° 45+0.4Y 73+0.5%

v 69.5+0.16* 1.5+0.02° 7.0+0.02° 20+0.42% 40+0.35° 75+0.219

\% 69.0£0.14 1.0£0.00¢ 6.0£0.07°9 15.4£0.15¢ 60+0.749 70+0.34%

VI 68.2+0.207 1.25+0.02%9 6.0£0.02°% 18.6+0.229 40+0.62% 71+0.53°

"Values are Mean+S.D., n=3

"*Means with the same letter in column are not significantly different by duncan’s range test (7<0.05)
L; 0.5% arabic gum, II; 0.2% arabic gum, I11; 0.5% CMC, 1V; 0.2% CMC, V; 0.5% pectin, VI; 0.2% pectin
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Fig. 1. pH of dough with hydrocolloids. I; 0.5% arabic gum, II; 0.2%
arabic gum, III; 0.5% CMC, 1V; 0.2% CMC, V; 0.5% pectin, VI; 0.2%
pectin.

ol Blste] pectin®] pH7} 32352 7] wji-olw, hydrocolloid
o o3 FEEFY 2 F5Ee] TR YR A6 e
amylase”] &% KEe] Gols FX3h= GTS ] gwo
o3 UEE SVMA pHl ETRT e Fez A7
oh9 2ok Al f9)Fel 27t AU H (p <0.05)
E38] CMC9 pectin H71g)) wEl 27y FRH3IITE Lee
T WEAA) A xanthan gum 2 k-carrageenang F7t
3w pH7F Tl Hlgle] whe e Honky sgE
ol hydrocolloid®] FFE thEu pH7t B2 A3 A6
o} Rogers'= W 59] 7k WAgo) 7bg & 9ge F=
selo® AN = 4 EF, 3 I L TH T olgel &
&, SR T, ISR, o)2E Fro 2R 9 3wk
9] pH 50| F831d, 3= Yol o5 82Ee] /g o
23 BHOoE 4% Zgsled 8% HEaHS SuAA ka
o] FrhEa &k,

Extensograph Z7§. HydrocolloidS #H7131A] &2 thz79}
71 A37-9) extensograph &3 A= Table 29} 2t} o)
7] A= 45, 90, 1358 LRSS o 27 565, 645,
660 BUE A|Q7ET}E 2Tt 2& Al7te] A4l wa} A
T FAME CMCE 0.5% F713 2] AYx=r} 718 @k

I opecting 02% H71E Ao} 1 HUTh ARAELE dixt
7} 45, 90, 135% HEFS o Zhzb 148, 143, 145 mmoIAL
Y ANE2EL dx7Eg 4 velgt) waazke] At
ol Wt ARTF F CMCE 0.5% 713 219 Ao 7k
E, arabic gume 02% 7R e 27 fARE 2
FE etk RERES thETEL A7 AAFes v
2 2+ YR CMCE 0.5% 3718 Zo) 71 9o ks
Yeldth 1358 2E § REIES tizTel AlgTzel §
Al zte)7F YT, CMC pectin H7 1ol WA= fro
29l 2ol7t UATHp <0.05) W] A AYJEe AYEE
Z4 sl extensograph= farinograph=5-€} % 4 & 7}
o] g3 23T 4 e JVVE, diEesE HEe b
ol mldle] Rzto] =M, R} Ee Wid dga o) A&
A7t ATk RRYo) 2R, B3] 458, 90, 135208 BEA
bo] A5 RY| F7PE @A 2 AN w=

o

(A

o] 43 & wWo| Hu}, T3 R} EY #¥S W9l 7kx
Fgeo] F23 g9lo] He Aoz g4 U B A

A 27) R UiE2T7F A, A7l WE F7KEE AE
7} ol A FANA WSo] HIL $L o] ° AR A
ZhE o) 27 B8ty AlgETe RE#C] ¥ AL
hydrocolloid H7}o) &3 F4-&0] F/EI7] HEoR A7t
H}, Rosell™& HPMC, alginate, x-carrageenan 52 T}t
hydrocolloids E7}74l) H7IeIRS S 582 SVl v
EZke AsEnk sided, ole & A3 A9 FYst
Aot
k22| Fermograph §4. HydrocolloidE 71814 92

Z7et A7 AIFTE 32°C F24F00A 12087 wEEPH
A ke FtAAES fermometer® 33 23 Fig 2%
2}, BE 6080 7] TR EES 42,1 mPII e A
PTEL TRy 7ol Hyton AJlET SoAMe
CMCE 02% #7138 Ao] 548 miz 74 B3, arabic gum
2 02% A7IZF 7o) 477 miE 7FY AU FE 120800
NERT7F N7.0mie]Port B 608 S ANF7EY
I FRe 2T ET 8BRS AlFT oM CMCE 02%
A71gE o] 1472mlE 7R P Bol niEFRn
20% F7H JERACh A8 F arabic gumS 02% 7K
8] 7i=Eo] 7P Aoyt EFRUE 13.0% S7HE

Table 2. Extensograph characteristics of wheat flour with hydrocolloids

Resistance (BU) Extensibility (mm) R/E ratio
Treatments
45 90 135 45 90 135 45 20 135
Control 56542220 645+24 660+18Y 148+12@ 143+£10 145167 3.82+0.01% 451+0.02 4.55+£0.02%
1 470+15 620+18° 650207 156+109 15589 154+8.2% 3.01£0.02%  4.00+0.009  4.22+0.03%9
1T 470+14%0 570+£10% 640229 149+8® 144+4® 152+6.2% 3.15£0.00Y  3.96+£0.03%  4.21+0.04°®
it 420+129 500+14® 540+129 174420 164+1.8% 175+3.4% 241+0.029  3.05£0.019  3.08+0.029
v 5004149 570+16% 600+12° 161+6.4°9 154:£4.3 164+1.8Y  3.10£0.02%  3.70+0.19 3.66+0.02°
v 500£10% 560129 625+149 162+4.6°¢ 162+5.4 156+1.69 3.08+£0.03° 34610047 40110119
VI 5204149 640£12% 640+18¢ 166+2.29 148+1.8° 143+1.29 3.13£0.019 432+0.12%  4.47+0.129

"Values are Mean+S.D., n=3

“¥Means with the same letter in column are not significantly different by duncan’s range test (p<0.05)
I; 0.5% arabic gum, II; 0.2% arabic gum, III; 0.5% CMC, IV; 0.2% CMC, V; 0.5% pectin, VI; 0.2% pectin
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Fig. 2. Fermograph of wheat flour with hydrocolloid. 4; Control,

A; 0.5% arabic gum, &; 0.2% arabic gum, @; 0.5% CMC, O; 0.2%
CMC, B; 0.5% pectin, [J; 0.2% pectin.

YEHA T Rosell 502 " #ZA] hydrocolloid®  sodium
alginate, k-carrageenan, xanthan gum, HPMC 5¢] hydrocolioid
€ A7kt 2E B¢ wistol S Fojsled Burt AR
oL sIEd £ Ao hydrocolloide] H712 whE Ay
7F F7¥8t3tt. Hydrocolloidis &3} 748k 313148 71X &
o 474 EitEle] wd AeE s IEA HEEY B o
FolA hydrocolloide] M7} WHEe] pH A8t @ Wrpge] &
ke amylasel] o8 AR FRom gwe wEst F7}
go} 717t Bol Alste] Rujvt SR Aew gzt
Amylograph 4. Hydrocolloid® F7131A] &€& thze}
713k AET amylograph 2 A= Table 334 7t} &
SPIAl S BT} 59.5°CI0 T AlETE hydrocolloidS]
FTRYU A7tk BAIRIOl 60-61°CE 0.5-1.5°C Asatgont
71l Wt 249 Zel7t fithp <0.05) AP
25 HE 91°CoIP o AldE R e 89.5-90°C
2tz vlsl 1-1.5°C WA veRth HudsE gzt
7} 500 BUSISIe ) AR5 hydrocolloide] E5el 2718k
FEE el 525660 BUS VERY F242 o)zt et
(»<0.05) Hydrocolloid % arabic gum 02% H7}3 Ro)
7P w4, CMCE 0.2% 7k Zlo] 713 A vehydey,
Arabic gumel] H]E}d CMCS} pectin®] 735 A713o] wlel
FHE Zpo)7F & AL arabic gume farinographollx] A7
O FE 5789 Aozt AY ¢l v CMCYF pectin
A7roll wet FEFTEC] & 1% o1 Aot o} E4s
o] M=ol JFE FU7] WEoz2 Ayztdrt Wrkg
hydrocolloids 71 HTrt S7ishe AL ARYAS0) ¢
24%ow AT SHYeR Aol dE A8 H 1A
FEASE TAH don 48 sieh ARY Bxle] 4
Age] SHEEA FgF FRo] ZrkEL, B AEUR
o] esiol o] dojumr] Ade] ollz 9 A7) 8257
AZEl HErF A5E T 97190 hydrocolloid?} EA15E A

Table 3. Amylograph characteristics of wheat flour with hydrocolloids

Temperature at

Treatments Gelatinization maximum viscosity .Max'imum
temperature (°C) C) viscosity (BU)

Control 59.5+0.20¢" 91.00.64™ 50022

I 60.0+0.46% 89.5+0.26¢ 655+26Y

I 60.0+0.62 90.04:0.42°0 660+12%

i 61.0£0.60° 90.0+0.46% 60520

v 61.0£0.44% 90.0:0.42°9 525+16%

\% 60.5£0.65" 89.5+0.58 655+16%

VI 61.0+0.40" 90.0£0.60° 590+10%

YValues are Mean+S.D., n=3

*tMeans with the same letter in column are not significantly different by
duncan’s range test (p<0.05)

I; 0.5% arabic gum, II; 0.2% arabic gum, III; 0.5% CMC, 1V; 0.2%
CMC, V; 0.5% pectin, VI; 0.2% pectin

EA%5e ve 7153 HE b, Lee 9% hydrocolloid 2.
xanthan gum, guar gum, k-carrageenan 5= J7}3 YEAIA
o] WMEEA AHAFPNME FAE AHE Ho FUCH
Christianson 572 WU7FF9] xanthan gum= 713+
amylograph® S8l S W 27] S8lwr) oA i FHarg
Tt 7R AL AR W& 83 wiiEolztal Adysiaed,
B Aol izt 27 S3L-5Tt AlPTED o W
AL F5g Z7F vEeE AZEY. Kim 59 v 4
ARE A/iehd & ByEoR FT3phA 2%t FU)E
HIAPEE oIt sl ole 2 AFe Axe 9

x 5

Hydrocolloid= arabic gum, carboxyl methyl cellulose,
pecting 717} ZFEEl 02%%} 0.5% F7ketd wse] H&=
A EA W3E farinograph, W'E9] pH, extensograph,
fermometer, amylograph 522 £418}%t}. Hydrocolloid 7}
A] farinographoll Xl & F7HEJL CMC 0.5% FH7HA
70.8%% F5&°) 7P vk AR dojd ot ¢t
ATE WobHth Hydrocolloid 8712 ®H5:e] pHE #1819
I pectin 0.5% B7MA 73 Sk} Extensographoll A #HEe]
AL sl A 7kl o™ RES ol
T}, wkEe] shamrleEke. Zrlete] CMCE 02% H7HA 7V
w2 7R WIS Amylographolld 27133 0.5-
1.5°C 453y HIHELEE 1-1.5°C Wolal A=

& golairh,

Key words: amylograph, farinograph, fermograph, extensograph,
hydrocolloids
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