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Effects of Seaweed Substitution on Breadmaking.
(I) Hizikia fusiformis (Hiziki)

ToMOMI TSUTSUI and SETSUKO KANAI

Physical properties of wheat flour replaced with 0.5 to 1.5 % of seaweed Hizikia fusiformis

(WFRS) and baking properties of them were estimated. Water absorption capacity of WFRS

increased gradually and adhesive properties of WFRS increased gradually as saeweed level

increased.

Among the bread made from WFRS, the bread made from wheat flour replaced with 0.5% of
seaweed showed better loaf volume and also showed better sensory evaluation score. Linear

regression analysis showed that the amount of seaweed (X) was negatively correlated to the loaf

volume of the bread made from WFRS (Y). And the following regressin equation was obtained :

Y =— 136.6X + 1160
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Table 1 Typical bread formula
Ingredient Quantity
Wheat flour 200g
Sugar 12g
Salt 4g
Skim milk 4g
Dry yeast 2g
Water 144mé
Butter 8g
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Fig. 1 Bread baked from wheat flour replaced with 0.5 to 1.5% of hiziki
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Table 2 Centrifuge absorption of wheat flour

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
ouronty hiziki  hizik hiziki
Centrifu
entriuge 102.1

absorption (%)

104.9 114.0 121.2

Table 3 Physical properties of wheat flour

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
our only hiziki hizik hiziki
93.6 107.2 98.4 97.6
Hardness (g) (100%) (114.5%) (105.1%) (104.2%)
120.8 162.4 183.2 200
Adhesi
dhesiveness (g) (100%) (134.4%) (151.7%) (165.6%)




1.5 %HRIVINER O ENIZ. BI/NDEHD
& D 2000 %DIETH >7z, VL&
BMRBME (X)) &, NEREHROWED
(Yz) LORIzix. Y:=51.68X:+ 127.84
(y=097G. 5 %DfEMRETHE) DR
nELI,

3. WAVHRBRER
BINEBERNTH R Z B30 ORI
K1ioksickh, & 3v0&EEE -7 K
Va—bRBEADESITE-72, DL EHREK
WSy oa—7 K1) 2 — 41300 EHEKD
HEMENRSLBIZO2h, HRAIIKTL T
7zo £72, OUEMKRAMEX) L u—7 XK
) 2 — 4 (Ys) EDOBIZIE, Ys=— 136.6X: +
1162.2 (v =—0.978. 5 %DERETHE)
PIEILEE WA =X (I

wheat flour only

0.5% of hiziki

KIZE ISV DONBORTARI 2 IR ENT
W3 A, UL EHEK 0.5 BIRMVNER %2 v
72V ORI RIFTH 5725, UL
XMROBMENLESIZELkBE, VA
BOKEDEKEE /N, Nvyou—T7FKY
2= AL BAIIETL T2, ZOEBE
LTOQU L MRS EHAD K ZRIN L T
A LzZ e, QUL EmRPIIE
FhE3BENA — X POREIICHELS X7
2. QULEMKRNLLETTETAX VB
BEOREMIBEICEEL S AL AE
NEZONDE, RIZBNVOBEET /¥
LVy¥— (FHEY AT L) THREL-HRIE
E5D&HI k-7,

O U ZRERRM Sy O X3, O U EHEKRD
FMENSL B3I OREML., UL XHEM

1.0% of hiziki

1.5% of hiziki

Fig. 2 Vertical cross-sections of bread

Table 4 Loaf volume of baked bread

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
ourony hiziki hizik hiziki
Weight of :
292810 292.7+0.9 292.3 + 0.8 294.8 +1.0
baked bread(g)
Loaf volume (ml) 1180 £ 20 1069 + 17 1022 + 4 968 + 3




Table 5 Hardness of baked bread

Wheat Wheat flour replaced with
flour onlv 0.5% of 1.0% of 1.5% of
ronly hiziki hizik hiziki
Hardness 2.44 035 2.92 £0.27 3.66 £ 0.45 4.55 +0.83
(dyne/cm?) X105 X 10 X 10° X 108
Table 6 Crumb color of baked bread
Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
Y hiziki hizik hiziki
L 73.1 66.2 +1.1 609 +23 56.1 1+ 1.9
a — 0.6 1.6+ 04 29+0.3 40+03
b 12.7 128+ 1.2 136 =04 143+ 05
Color difference _ ,
value vs. — 7.2 127 . 17.7
control -
Table 7 Sensory evaluation of baked bread
Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
v hiziki * hiziki hiziki
Color 0.9 —0.2 —0.1 —04
Flavor 0.5 0.3 0.3 —0.2
Hardness
Elasticity 1.2 0.6 0.6 0.6
Brittleness
Taste 0.6 0.4 0.2 — 0.6
Total evaluation 1.2 0.2 0.4 —0.6
n=18
2 X)) &3V oE (Y EOfIziE, REENC 1 OERBKETHERENH D Z L

+ = 141.400X: + 233200 (¥ =0.992, 1 %D
fEMRETHERE) OERALR/FONZ, Thb
BV OARBDRBIZERE6DESIZED, OU
EMEROFEMENLL HBIZDh, /SVDE
DB & (L1E) »EP L. REOEAHHE
mu (afio+oiEm) . EEOBA LM
(b EDO+DEEM) LTWBI L AERLTY
o TDEIEBINVOBERELER (BH
SHifE) &2 L=E 25, REEDS
it Fo 511041 & %50, Fo= 1041 > F (3,50,
0.01) =420 T 3D T, BATHEET 4 KD

bt o, &Y OEERESR (@
FO. B, R, RATHE) OXFEOFY
Bk, ETOLS ko, ZOKR, UL
EFIK 0.5 I hER A W33, &
B WEBHIRATET AL D DA
BTHD. ThERTEZET. RUIMHES
B0 L X OSEREENRS T 5
ZElZhBTHhAD,

® i
B NERD05~15%% VL EHEKRT



BEMAZ.OUEKERBMNERZFAR L,
ZOYENEEERIET S L L BIT, B/DEK
BAEROTEUSVREBREZITOLTO X S &k
RefHr,

(1) VU EBMRBMNERDOKIBE &I,
O U EZBEKRARMEAEMS 51200,
Wimu7-, L&E/SA PRERTIE, O
ERMARORMENEML TEAEMDE
I3 FEAEELL A
Srh, BEHREAICEmML, 00
X MRBME & OIS IEDHEB A A
shit-,
BNEBEROVZESVREBETER, O
CEMERORMEAEMT 212203
vOu—T7RKY) 2a—LBMETL. NE
DEAENEL ., VISVl E ST,
BINEHOO L ERMEBE /DO
— 78 12— 4 EDOMIZIZEDHBEN
Ao,
BISVDEEBREOKR., &3V 0R
AFHEE I, 4THORBBETHEREZE
BNdHBHHMN, UL EXHKO.5 BIRMNE
MAERWZIVIE, R KTEhL
D DOFHM A& Tz,

(3)

X 573
1) @GHMS, £HET @ BEEEEALE
28, 1 (1997)
2) fFme, &fFET | BEKEEAKE
31, 1 (2000)
3) ik A, il SE3ERE, 26, 113 (1968)

4) Hesp, R. and RamsBotToM, B.: Nature, 208,

1341 (1965)

5) Surton, A.: Nature, 216, 1005 (1967)

6) xt I KBGE, 39, 187 (1988)

7) Yamamoto, I. and Maruvama, H.: Cancer
Letters 26, 241 (1985)

8) Yamamoro, I. and Maruvama, H.: Cancer
Letters 26, 241 (1985)

9) fRIFE= : Chemotheraphy 24, 443
(1978)

10) fINEEERZHE, BH R, EIIHGEE Yy
ISV T—FH 4TV, 39, 43 (2000)

11) ER—&, MHEF  @BEOXK, p215,
pEstt (R0, (1988)




