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Polymannuronic acid: vj9, thAju} 5] ZZ2FAA 23 474 f7)tes A &
Asketa, A Bxis @ @A 2RY ZHAHE HEEAIE Hold polymannuronic
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2. Polymannuronic acid &7} dtxe| 2|8 E4M

U7kl 2k £ 389k Amylo-viscogram(Brabender model : 802725, Germany)
S A}g31e) AACC method 22-10'79) whe} 3.8}7)A) & S (gelatinization temperature), 1178 %E
2 X (temperature at maximum viscosity), ¥ % 17 T (maximum viscosity)E =3 3}o], Q&
oA e 7z A FAE dFsich 7 SFE A7 S00mE(E 450me, A2 F 65g)
25CTHH 95C7HA 1.5C/ming] dA&EER 719381, 33MA2EE A7t 20 BU
(Brabender Unit)o]] =38l 5= L}E}MH"*E}

b Zent EREY FE F4E¢ 2 # w59 B3 4IYe farinograph
(Brabender model : 8101, Germany)E o]&3to] AACC method 54-21'70) whg} A3 0
o, farinograph mixing bowl& 30+02T2 FX3th FASE FEFFE 140% 71F2
2 300gS A3t curvee] F41A0] 500B.U (Brabender wnits)of] TEEIEE E& A7)}
Aok 23 FEEFT-S((water absorption), W53 A Al 7H(dough development time), ¢+ %
(stability) I 2k} = (weekness)E FA}3}Ach —E—%——’r—% 7)B 9] FAM0] 500 B.UY &
2L e F9f Foji, HEH AL 0 HREV} 500 B.UC =9E wj7tR]
AlZboln|, who] (A e AV g FEol 500 BUY =23t ARMREE e &1t
7AA e Aoz JERTh v sl = BEHAAAIGRE A&t 128 239
71BF 4] 500 BU Aox Hojxl F=& Yeich

YWrtgel ZEluk ETFE extensograph BAL AACC method 54-10"70) uwie} A=
300g(~2 14%)ll 6g9] 4 H-& 7}t farinograph E7]1E AF&Ste] 1£7 EF/E oF& 5
B A4XE9n. 1 & g 928 Al A8 farinographe] 500 B.UY curved] F4]0]
25 A 3 t}g, 150g9] HH=S extensograph(Brabender. Co. Ltd, Germany) roundero) A &
g1 sto] AFHOoE YA T, 3242T ) HEENAM 458, 908, 1358 LEAZ ¥
ZF AlZtule} ubso] AAFIE(extensibility, E), 21248} (resistance to extension, R) 2]l
RE ¥ §2 2459tk AEs ARgozny 27449 Ad, AIATEE curved)
A3 Fol24 YERD, oS ¥ &S REZ BAST. B8 waol YTan JE 98
M A A Z(area under curve, af) 22 AA1H5t4 )

b
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1. Polymannuronic acid &7} g2 Amylogram

A71F ZAi9} polymannuronic acid E£%o] Hrtd EFE IIUAEAES Amylo-
viscogram(Brabender model : 802725, Germany)©. 2 &A% A3} Table 13} Fig. 1o ehY
At} E3P7hA| & E(gelatinization temperature :G.T.), H 1M & & X (temperature at maximum
viscosity : M.V.) 2 # 117 & (maximum viscosity : M.T.)2 F A3}t L71F 100%2) &
8 ANLEE 61.0CHen, Zatto] 1%, 3%, 5% H7tE H EFEY QL

63.5C= UASIAT. Amylographe] T3HEA 2 WrHF HIHES) A 4, 529 4%,
HE FUE 9 pHol 02 R GRE VT ol 4 A WARS 4 nel )
F EgEA J’é} 2e] 7} &3 vlgo] HEFE SPIARES =A Yeidta, A
2RSS BUFE T} 2A AR 211:}% BIGE fAG 298 Bg. @
d amylograph®) §}E/‘*8 AR A3 & 54 G4 wet 9L Ued £
we T e AR $A 1 Al—‘é ARd HEAY 338 9y Y 8
2k 5o w2t W o] dA = 338 He F¢ YAZFY Bol o]&Hu o] B
e DA JE ARAA FE QB B £F o] FRYFS HEH FE7
S = ¢hlA, pentosan, gumE A 2 ©F o] ko] wlel AR EH ARQzI} o]
AR FE HY 2L RAFE Jvke AR9E AXsga.

AT LT 100% UrFEA 92.0T, 1% A7HE 925CE Jehyglod 3% 47}

T 945CE ¢ASI) JuH e+ aamylase EHHEE Y=o 2
7h A Rre] M EE 525 BUOI Za]wio] 1% A7t E§EolAE 495 BU, 3% %
7b2ol M E 385 BUE Uehion, ZEgte] 5% Hrte E3E9 Hud =t 360 BUR
AA ZASE Z%E HAY. 8 9ol Wustsyg AEY ERvEe] 209
AE7F A% Frha o g 5% F7kdlE HnYEst A ZAste c-amylase
9 BAo] F715E A= = YAk

N
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Table 1. Amylogram properties of dough added with polymannuronic

acid

Samples” ST? G VAR MT

Control 25 615 525 920
WP1 25 635 495 925
WP3 %5 635 385 945
WP5 %5 635 360 945

Y Control : Wheat flour 100%,
WP1 : Wheat flour 99% + Polymannuronic acid 1%
WP3.: Wheat flour 97% + Polymannuronic acid 3%
WP5 : Wheat flour 95% + Polymannuronic acid 5%
? S.T. : Starting temperature (C) ¥ G.T. : Gelatinization temperature ()
¥ MV. : Maximum viscosity (BU) *M.T. : Temperature at maximum viscosity (C)

2. Polymannuronic acid &7} 8t=2] Farinogram

polymannuronic acid7} 4718 &3] w5} v 8% 44-& farinograph
(Brabender mode! : 8101, Germany)Z 233l Z 3+ Table 29} Fig. 1o YeEIUATE. w2
22 delo] 223 2o F4 3K water absorption)2 U7 100%2] 7§ 64.8% FEoIA
Qv Eefuto] 1% H7bd EHES B 653% 3% H7Hd ERE A 657%, 5% A
HE EYR A 65.5%2 B Arhgel FRbN W £E FERS 4 3
e Awe wolthl, EBRe 5% WAl okt ot 3

rir

e wE A HrlEE FEEFE MY k38 AAAZ ¢ Jda Bus
Aot g FEre F7tE 8 EAY Sk =3AdS FEY 90 EReR
g RAolH FF80] 5L AfodE Adge] IHHER ¥ FTES e AS vy
Astty. 2rHFe F4EL YubE 02 farinographo] ojsto] AR Y. WIHF] F4EL
ofg] Qe ofste] Jeg wom F2 dhild 3, &4 F(damage starch) Fof F3
& eg? B AgdA F7te Eewhe Bago) ¥ aRA F4&0 vXE 9%

o] A Hrbgo] Fhe wet F4Eo] FobAA ® Aotk
7B FAMo] 500 BUd| Tea}7)7b4] Aal: Alzkez Aolw: ukE3 4 A 7Hdough
development time)-2 ¥h=o] FAS= %7 ]"f*ﬁ]i’ﬂ Bo] F4HT AN dA"EY 2t

=

5] T

100%2) 3% 508, Eau} TG A% 652, BelW WH7 YN 65202 B
i Bohel A4S AR, S EUE 6 7 A AE 20802 B 1
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AZ JeRgth v A7 dumiae) A8 HrRkeE 7|23 o|4HEYY, uE
(e}
.

Aol B WHEAIZo] ZojAn] Wik Ale] S5 A H o] FoAE Hom

HE7} Wk 271E 100%2) A9 2028 Uehiglon E¢jzte] Azu)go] 27l et
ol molx] gttt whEe) kBl MENA Al 128%e] AuFYo] Wl AR
2500 BU Mo2Rele Age weh=t) 2% 100%e) 4$ 45 BUE Uehiglon e
go] Hrbgo] Z74842 1% H7HA) 20 BU Lehie] Z2ltke) 712 <l 23 e
o] F7ksh= 7A&FE JERNUTE 3% 71l 0 BU, 5% #7FA] 0 BUE Ye o & 724 E
Gehiich 28 @ wjol W7k A Avie] 2714 oktER 2710 239 72
go] Akl Ho2 Uehdth A Al ol2iat BAES Heksh] stel MEAZL BEA
7 24 9 9 sbal(dough strengthener) S AHE319] BHE BT ST

Table 3. Farinogram properties of dough added with polymannuronic

acid
Samples” ws? D.TY Stability Weekness
Control 64.8 5.0 201 45
WP1 65.3 65 201 20
WP3 65.7 65 201 0
WP5 65.5 3.0 201 0

" Control : Wheat flour 100%,
WP1 : Wheat flour 9% + Polymannuronic acid 1%
WP3 : Wheat flour 97% + Polymannuronic acid 3%
WP5 : Wheat flour 95% + Polymannuronic acid 5%
? WS : Water absorption (%) ¥ D.T : Development time (min)

3. Polymannuronic acid &7t gt=2| Extensogram

U7} v Aol A B3t thdA| el polymannuronic acidS 0%, 1%, 3% 2 5%%
747} #7V6143S W] extensogram Table 33} Fig. 19] JERNCE thA2 polymannuronic
acid?] F7hleg F7HEel weh 2R AL 458, 0% B 13588 vlwdie] 2 o
AR GRAIZE Aol et St o AR EE HAastlon old] uhe} resistance
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lextensibility(REE)d) &= F71stgtholeid Aate 7R 952 2gd osto g4 A
Aol 2749 n ABEE ZFATTHE Hoseney 5% o] Bwol 481 458 & v]d3
thAul2 2 E] A A E polymannuronic acidE 0%, 1%, 3% % %2 F7} 3191 WE vl
o] R AR A= 747} 415, 450, 330, 380mmE VERN o H, AT E 220, 239,
214, 192 BUE Yehdch 83 wkEe] 3.2 WESa gle AAHAL 122, 156, 78, 101
a2 WA 1358 F AR HIEE 515, 600, 620, 640mmE, AFEE 233, 233,
199, 208 BUS UehNSith =3 AAAAL 162, 185, 158, 176ai 2 Ee]its H7tele
A5 Ee] AR BEYFEE 1% Hot Al o Frlsitil 3% 32 Ale A
e A4S YeElRIh SR 5% A7kl S7HEAEE ol 5| did ey A%
T 2oe Eve] 544 ddAst e AAY Folatu At

Extensogram®] Z3l+ vl 3 9 23} fdo] glo] vl ek 3 Fo] FoW 4
#H7b 24 Jehdoh 2 A3 A3 S 3% 37 Aldle AF RS AR BE Al
ZHoliA Frkste A%E Jehdlo] gk do {3 Aoz Algdr). 3 Ay
AZEotol u|E REZ EAshe dwbaor 7eio] e vjs] R 2 Eglo] a1
REZHE 2t} R} EGte] ¢3L utx9 7t& 889 Fasith B 248lM RE 2
45530 Zajuke] vj&L 0, 1, 3, 5% H7MA 27 1.89, 1.88, 1,54, 1,978 JehHR on
1358 Foll= 221, 2.57, 3.12, 3.078 YR webx] Ejwhe] H7| &S o F7}
3 ol ko] HAaEo] AW Al Fu T 247 «AdEh

n

Table 3. Extensogram properties of dough added with polymannuronic

acid
3) ) 5
Samples” ws? 45 I9{0 135 45 g:) 135 45 [;o 135
Control 648 45 475 515 220 202 233 12 131 162
WP1 653 450 545 600 239 20 233 15 143 185
WP3 657 B0 580 620 214 198 19 78 139 158
WP5 655 B0 495 640 192 213 208 101 14 1%

U Control : Wheat flour 100%,
WP1 : Wheat flour 99% + Polymannuronic acid 1%
WP3 : Wheat flour 97% + Polymannuronic acid 3%
WP5 : Wheat flour 95% + Polymannuronic acid 5%
7 WS, : Water absorption (%), ¥ R : Resistance (mm), ¥ Extensibility (B.U), ® Area under
curve(cr)
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< Farinogram >

< Extensogram >

Fig. 1. Amylogram, farinogram and extensogram of dough added
with polymannuronic acid.

A : Wheat flour 100%, B : Wheat flour 99% + Polymannuronic acid 1%, C : Wheat flour
97% + Polymannuronic acid 3%, D : Wheat flour 95% + Polymannuronic acid 5%
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%7}‘}04 l-‘c‘r dol FAE g Axste FAFLE 71kl e Azl A £
< A Bt wEe] E2)H EALS amylograph, farinograph 2 extensograph S
33?‘5}04 %‘ﬂ%i‘}kﬂ}. YrHFot EFETY IPES LIHE 100%S] 3 A EEE
61.0CH o, Zajute] A &L 1%, 3%, 5%2 271519 o 635CE YAt &
DAL LE5E 100% Y7o AE 920C, 1% d7h A 25TE Yehyglon 3% Hrtet
5% A7be 4R HADHEE camylase FHHEE el 100% B71FAM=
525 B.Uol® Zagt 1% H7}= 498 B.U, 3% FH71= 385 BUES Uehigled, 5% A7t
e 360 BUZ AA 7248t Farinograme] MEEMNS BY, FEEFTEL 100% 2

Jﬁ
_l\m

AR AR ET 65T%uTh Felvre] Hrbol 34842 FUA, WEYA
Az YA SORBT B 3% W AR FARAAT % Bk AlolE 3080
YA

fu

ke w59 sl s WIRE 100% AMES 22 45 BUUERSI o, &4
A7} Alol= 20 BUE JEMI o™, 3%9) 5% A7t Aloli= 0 BUE Ueho] &
2

=
o
o ®

Fréste] 2 4 mRR g= oz vhepgrh Extensographol A h A
F7hl B AR FAAYOY AEE ghsel, AFES AR ¥
7Fat .

o, Hu
=
1o

Abstract

The purpose of this study is to improve the quality of white pan bread by adding
polymannuronic acid, an excellent rheological properties material which has the high blood
control function in seaweeds, to flour. To investigate the rheological properties appropriate to
the making of white pan bread, amylograph, farinograph, extensography were done adding
polymannuronic acid(0%, 1%, 3%, and 5%) to flour. The gelatinization condition between flour
and compositic flour, amylogram was done. The result was that the gelatinization temperature
in flour(100%) was 61.0°C, as polymannuronic acid rate was increased by 1%, 3%, 5%, the

temperature was all the same, 63.5°C. The maximum viscocity temperature of flour(100%) was
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92.0C, that of flour added polymannuronic acid (1%) 92.5C, those of flour added
polymannuronic acid (3%, 5%) unchangeable. @ -amylase activity degree, maximum viscocity
was that flour(100%) was 525 BU, flour added polymannuronic acid (1%) 498 B.U, flour added
polymannuronic acid (3%) 385B.U, flour added polymannuronic acid (5%)360 B.U, highly
decreased. Farinograph was done, as the additional quantity of polymannuronic acid increase
(1%, 3%, 5%), water absorption rate increase much more thin the control. As the additional
quantity of polymannuronic acid is added from 1% to 3%, development time of dough was
increase, but one added 5% was decreased. In case of extensograph was done, resistance of

dough increased but extensibility is decreased, so R/E value increased.
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