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Effects of Seaweed Substitution on Breadmaking.
(IV) Ulva pertusa | |

TomoMmI TSUTSUI, SETSUKO KANAI, HIROMI GOCHO and JIRO KOMIYAMA

Physical properties of wheat flour replaced with 0.5 to 1.5 % of seaweed Ulva pertusa (WFRS)
and baking properties of them were estimated. Water absorption capacity of WFRS increased

gradually as seaweed 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. Electronic

nose analysis concurred with sensory descriptor ratings.

FABEICHERKROHF LOFAEKE L
T, NERHZ, SO DBRPIBI ASHK,
VDL EREREMA, PEROYMERKERM
ARETHIZIALERELALV2Y, ZL
TR KRBV INER & - TR L 723
OHFTIE, SODMKRERW-EDHE P
— TR 2a—LPKEL, TEBE I
2N, WIASHRRLOLEMEKRERN-ED
X, g—7RY 2 —-LRETL., NBOKE
ENXL, OIS VIZE ST, LELT
NoDE/SDEERBEKRTIE. WFho
ISVERRBE RTZENLE D DOFHEAB Tz,
ZZTHENT., BEELThB AT

RETAERICENRE, kT (FETFL) ©
RERDTE LT, RKIEMOER®Z <
(41.7 %) . 72AE<KBEDOERIT 221 % T,
EBWHRTIVBOBNEZEV LIV ELTE, .
B-#ua5v, ¥A2IV B By FATVY
Engsh, EBEELLTUI, HVYL, <
TRV L, AN L, BEEDERENS
W, -BYMHEIE. HH & 100g i,
20.1g 8 EE N TWT, T < - RYIMBHERL
WBETLDHD, ThoDBRFDOHRT, bbb

XDOBEBRET. av AT VIR, FK

ARSI LY, b X, RRBEOEE

BORBEME L THHI A TELR, 56
E5HAERAREPEEN TS,

EEEEER DD, LT 4 Y. ETFHVF
Vid, RETSuE—Y 3 Y OHFIRIR YR
LN D 5, F-EWEFOI ORI, PR
IRBBRE A TERIC X B IR NH B Z L L
XNTWNBEY, hBXITEThIEET I/

Key words : seaweed, baking property
/NRILTEE  EREFRPEERZES



BO—FED-v A7/ — Lk, ik E
HERARL, DAFL-B-TRELXTFV
2. PUBEERC S v F ORREEER LR
o EHIZT VLR (DB EOBDOFHOD
BRI, BILY X FAB, IXFN-p-T
T A VEEH, S AR SN BBRORIAERS) *
VEEEAET39, 20K s OBEE
HERTIEBEOMEKE. NERICHEMTH
. INEROBERTEARB T AT
33T THB, I THEITA T, TIRES
INERRE DB IMEKRERNTH I EHRMNE
Be@ARL, ToENFELHETS L L
iz, BUSVARBR ATV, SYBERRHE & B
UL DORIZED &S LBELN D B LKA
EMA DT ZIZZO/REBRET S,

ERFE

1. AHOREE

RS NER (BEERBR®. 4407,
K4y 14.2 %, HE V32 'E 129 % . HIKS
04 %) Ldb IR (K3 144%. Hz v
INOE17.6 % . WG 0.5 % . KK
19.2 %) #FHOWBRIIVNERD 0.5 %. 1.0 %.
15%% 5B EREKRTHEN A MEFRL .,
FNFThOM%E 3EESEBZNIIHhITE, TLT
INo%xbBIBEKO05 BEMDNER.
1.0 BEMVNER . 1.5 BRI ER & L,

2. MEBROKIBREEDORE

BNER 1.5g 2BOF -T2 D, &
HMA15ml AMATHE, HIAMT1HHE
Bl X510 ERICHIEL., 20
BEL 3EMEDEL 72, RISELF 12— T %
Z AR H KR - 200008 304 BERE T, 1600G.
25 FRELSHE L 72, BOF2—-THOL
BIEIIMNOBRF B U/NERMmTEE L,
RIZELOF 2 — THOBNEROER % HIE
L. BNERICIRE SN2 KROBEREZFEH L,
INER} 100g & 7= D DKDBEFERICIBRE L T
AKAPERE LI,

3. MEBEMOBENS PR
LE/NA FRBREICIZE Y P EBRE TV
T Uy ¥ —TITP-50X 2wz, &hEk

2.5 BBOF 2 —FIck ., ZEEK5ml &
MATHSBEEREEM L - 2FED A ¥~
AM EUT 1000rpm T 10 BRI L 2, 2D
R—Z2 MROEMET VTV 9 —DT L
— MzoE, EE3bmDTI I r—%H
W, 7Y 75 Z20.1m, 9m/sec D/3A{ b
Z¥—F, g—FL ¥ 10kg, 0.5 mDIRNE
T200/54 b ETHEME. RO2HEL =,

4, BNHER
BUSVRERIZER 1D &) BEBEATIT -
7o IR IHER. 213, bk IHERE
MUNERNC, BHE. B1E. 2F¥4 300 (B
FIZLER). FI44—ZF XAV TV aLE
BH) #MA 3EIABWNICHT 7, XIZZ
bh7F 44— tX=AY)—FAB-72iZM
A. K144m¢ ZMMA T5AMIF T o L,
XHIINA—8g #MABI VY DF#ET — X
2y b LT, 3B 5020 TRIE. B
B2, BER AT -7, BUIVRECEADOM%E
3EHEDIEL TR L 72, BERLL 722313,
HREAHE®, u—T7FK) 21— L5 FEER
ETHE L7, RISy (EREEGRICAR]
HERTHREL =% Ot RlET 5729,
JE X 2 cniBIc VIR, BOEY&REL TS5
mDEFHIEIS L=, COBEELT M E
BRET VT Ly — TTP- 50X DIEMEY A
FLERAN, YA ZAE—F 2m/sec. 7Y
77V A5m, 2— KL VY 10kgTHIZEL
oo NV DEHRII /I NLEH T VY
— MCR-A THIEL 7z,

Table 1 Typical bread formula
Ingredient Quantity
Wheat flour 200 g
Sugar 12¢g
Salt 4g
Skim milk 4g
Dry yeast 2g
Water 144me
Butter 8g
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Table 2 Centrifuge absorption of wheat flour

Wheat Wheat flour replaced with
f I 0.5% of 1.0% of 1.5% of
- rouronty Ulva Ulva Ulva
Centrifuge 95.2 97.3 100.5 104.4

absorption (%)

Table 3 Physical properties of wheat flour

Wheat Wheat flour replaced with _
flour onl 0.5% of 1.0% of 1.5% of
Y Ulva Ulva Ulva
92.8 88.0 80.0 79.2
Hard
ardness (g) (100%) (94.8%) (86.2%) (85.3%)
109.6 1136 120.0 1136
Adhesi
Adhesiveness (g) (100%) (103.6%) (109.5%) (103.6%)




wheat 0.5% of
flour only Ulva
Fig. 1

0.5% of Ulva
Fig. 2 Vertical cross-sections of bread

1.5% of
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1.0% of
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Bread baked from wheat flour replaced with 0.5 to 1.5% of Ulva

1.0% of Ulva

1.5% of Ulva

Table 4 Loaf volume of baked bread

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
b Y Ulva Ulva Ulva
Weight of
2.9 +0. 293.5 0. 293+ 0.6 2944 0.
baked bread (g) 292.9 6 3.5 0.6 0 4.4+ 0.9
Loaf volume (ml) 1079 % 45 1130 + 28 1072 £ 26 988 + 39
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 Table5 Hardness of baked bread

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
Y "~ Ulva Ulva Ulva
Hardness 2.55 £ 0.21 1.89+0.26 2.51 £ 0.42 3.26 = 0.48
(dyne/cm?) X 10° X 108 X 105 X 10°

Table 6 Crumb color of baked bread

Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
ony Ulva Ulva Ulva

L 73.7 721%£13 70123 66.3 £ 0.9

a — 0.7 —13%0.2 —14%0.1 —1.8%0.1

b 11.8 141+13 158 = 0.3 16.8 & 0.6
Color difference
value vs. - 29 54 9.0
control ‘ :

Table 7 Perbentage of flavors in baked bread
chan. 1 chan. 2 chan. 3 chan. 4 chan. 5 chan. 6
wheat flour only 8.29 83.42 1.25 3.31 2.06 1.66
0.5% of Ulva 11.62 76.76 3.30 3.32 2.92 2.07
1.0% of Ulva 19.07 60.47 3.99 930 . 3.96 3.20
1.5% of Ulva 16.57 60.77 4.70 9.39 4.70 3.86
Table 8 Sensory evaluation of baked bread
Wheat Wheat flour replaced with
flour onl 0.5% of 1.0% of 1.5% of
Y Ulva Ulva Ulva

Color 0.31 —0.31 —0.31 —0.30
Flavor 0.53 —0.11 —0.37 —0.79
Hardness
Elasticity 0.37 0.74 0.21 0.11
Brittleness
Taste , 0.79 —0.05 —0.37 —0.58
Total evaluation 0.63 0.16 —0.21 —0.53
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