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A2 Az R TH

2 Ao A7 £2s HUbe 25 Alx Al ZE 3 (GomPyo Bread Flour;
Daehan Flour Mills Co., Ltd., Seoul, Korea), ¥#¥(GomPyo Pastry Flour;
Daehan Flour Mills Co., Ltd., Seoul, Korea), A% (Baeksul White Sugar; CJ
CheilJedang Corp., Seoul, Korea), A% (Guérande Fleur de Sel; Le
Guérandais, Guérande, France),#i< A +(CheongSolSalt Co., Ltd., Seoul,
Korea), X &(Seoul Skimmed Milk Powder; Seoul Dairy Cooperative,
Seoul, Korea), ©]~E(Saf Instant Yeast; Lesaffre, Marcq-en—-Barceul,
France), HME(Elle & Vire Gourmet Butter; Savencia Fromage & Dairy,
Laval, France)E A}8391 HZHCodium fragile)S vFCFAIA A% (Wando,

Korea)o. & E ez &gkl Fufste] AFE39 .

2. 37 B H7l A3 A gy

gstel dAgE Hadoh A7 2EEs HUbskA @2 AdEds dx2d

=
(ControDe.& %11, ¥zt oS 3%, 5%, 7%% HA7ltoz T



Table 1. Formulas for salt bread added with Codium fragile powder

Control C.F 3%V C.F 5% C.F 7%
Ingredient @ W  @W @ @ (0
Bread Flour 200 41 196 40 194 40 191 39
Cake Flour 50 10 46.5 9 43.5 8 41.5 8
Codium fragile 0 0 7.5 2 12.5 3 17.5 4
Sugar 15 3 15 3 15 3 15 3
Salt 5 1 5 1 5 1 5 1
Skimmed Milk
Powder 15 3 15 3 15 3 15 3
Butter 30 6 30 6 30 6 30 6
Compound Butter 10 2 10 2 10 2 10 2
Yeast 3 1 3 1 3 1 3 1
Water 160 33 160 33 160 33 160 33
Total 488 100 488 100 488 100 488 100

V C.F: Codium fragile Percentage means the weight % of total flour



A1 15 g& HE Wi o5k A2 Hrke A9 H7 +EES 3%,
5%, T%S Z7}ste] wk=7] (NVM-SN12, Deayung, Seoul, Korea)ol] YL, 9]
2E 3g¥ & 160 mLE 4l°] 9A7] ¢tell Urolzby Yol w0 S H A

% w ME 30 g2 W3 2] YD WA WES VYHEG WES W

2715 skl 10% ek A2

At 2 9% JHE vE os 4 1Y 10 g2 Yol WY
531 30°C wadddA 90+ 24 wa s sioh wart ed ¢ ¥ (DH02-33,
Deahung Softmill, Seoul, korea) & 210°C, o}E 200°CelA 13% T

e W gstel Adel AHgatgiT
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Bread flour 200 g, Weak flour

50 g, sugar 15 g, salt 5 g and

skimmed milk powder 15 g

Adding Codium fragile powder a

percentage of flour
(3%, 5%, 7%)

Mixing yeast 3 g, water 160 mL

Mixing when the dough forms

gluten
1st fermentation (30°C, 60 min)

Round and proof at room

temperature

2nd fermentation
(30°C, 90 min)

Heating oven to top rack 210°C,

bottom rack 200°C 13 min

Codium fragile salt bread

Fig. 1 The preparation procedure of the salt bread containing Codium

fragile powder
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Table 2. Measurement conditions using a Rheometer

Condition

Table speed

Critical Diameter

Load Cell

Sample Height

60 mm/min

30 mm

2 Kg

30 mm
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10. 37 £% H7} A8 #5AA

THEEY N AEFEy A 409 S ddezE H2 Al M(Color), &
v](Flavor), YHTaste), ¥ (Appearance), Z24 7 (Texture), A3 % (Overall
perference)E il 54, HA 10O = &= 54 Hx Hol| F3lo nj¢ Evi=

(13, v=523), e@Gx), wHUg), s H=50GH)e= stof HAlsksin.

97t TS AR aue] 2aid Y SA4L AETd@H6d wek 24

soltt. =ed £42 Abs A4 SRAAAE ©183 micro-Kjeldahl o=

protease, amyloglucosidase(Megazyme, Chicago, I, USA)Z F&dle] A&
I S A AT Gk Bl &dE] 3 2ol {5 odEr2R A
gt HAAI F APelr). AHRES o2 olMESR MFHI ¢ Ax

_’I’I_



13, H7 2w @7} 22w odT S =7

97 2w

21, 7kt AFWS 9F 0.3 g2 A3 FHoleY] microwave oven

o
n“’

(CEM, MARSS5, Mattgews, NS, USA)= o|&, Ak &3sle] 50 mL= A -835}%)
t}. ICP-MS (Bruker, Aurora M90, Billerica, MA, USA)E o|&3}e] Z+z}

nES etk

1o

14. 7t B2 H7 2399 ¥ Phenol &F =4

A7 S HMe AW s FE=0lA F phenol % Folin-Denis
o] Wol 7]xste] SAHAHEE). 585 Sl SF 10 mLol NaCOs 2 g& =
§rokal 8435ke] 10%2 NaCOE whadith vhAHe® #5242 galic acids
AbERlTh Al el A7 e HURR auwe] J'®e $5E ImLe} Folin
reagent 0.5 mL 283l 20%2] NaCO; €95 0.3 mL #7lste] £&3staL 15
F 5ot droA W EE PYu}b. v HAH S = microplate reader (TECAN
Spark Multimode microplate reader)® 760 nmolA &3 = &AL At E
A& galic acid® AHE#A F%71 0, 6, 12, 2, 5, 50, 100 ppme] ¥ %E=

I
=
of AFHAoRHE F phenol] dF& 733

_’Iz_



15. ¥z} B2 7} 2299 DPPH radical 2A4% &34

= =] o)
A e

nN'
b
oE

2

J71e gl oere FEE° DPPH(2,2-diphenyl-1-picryl
hydrazyl) radical AA%< Blois® Wl wa} FAHSITH26). 96-well

5 |gte FE%ES 20 pl, Assay Buffer 80 pL,
DPPH &9 100 pLE Y1 &3t #ASA AT A8 H7lehA] &L o+
DPPH &< 100 pLoll o€k 20 plLe} Assay BufferE Yil wSAZTh 17

plated] 7} ¢& #H

o
N
ro
0

3 bAoA 3087 ¥H&A)7] 21 Microplate reader (TECAN Spark Multimode
A 5 SAsT. &9 vl
£ ¢3%t Standarde= TroloxE AFE3te] 22 2SR SAHSIATL S 2

et gzt EEe A7k &% DPPH @toZ 2753 ALteadt

microplate reader)E& AF&3}e] 517 nmol

r_{

A..~of control — A...of sample
prPEAYZ A B (%) =~ srof sample
A - of control

16. BAAE

218 A= SPSS(ver. 21.0 for window) T 21 ALg35Fe] A v A
AR (ANOVA) o 2 SAIA kel ZF A2 33 whEste] iy THA
2 Ftg o, p<0.05 FFodA ~test B EH YA A (Duncan's multiple

range test)= AAlste] Zh AR 7Ho] o]l AtolE ARSI

M

=3

_13_



oz

ol
=

A3 23

"

-
=

2 s

Table 3¢} £t} 90

=

T

ol

o]

(202D W=9 1%, 3%, 5%

L=
o

tHp<0.05). Lee

N
Nlo

X0

ol

Folth, olxto] 86.39+0.85%= 7}

17h Skl ek felelatAl F7ts

+

7

97.65+0.27%, 98.97+0.07% =

boush 2%
T A0E A}

R

g 7

A8
=
5

)
=
o}

ol A

F THp<0.05). 2]

2 =7}

o

e
]

_14_



7}

=]
-

[e)

=

ofw]

o

TI'

o] 13.60+0.85%% 7}%4 =

i

0.94£0.18% =

=z

2.3510.26%,

AT},

],O

Holm 9.75+0.77%,
FATH p<0.05). Byun(2022)o] W2 2.5%, 5%, 7.5%, 10% % &

[<]

o]

7ok ol w7l

R

)

ol

To
B

i
A

~~
=3
—

<
o

SFATH28).

o

al

o

_15_



Table 3. Changes of dough weight, bread weight, dough yield, baking loss
and Fermentation expansion power after 90 min fermentation of dough

containing various concentrations of Codium fragile powder.

Codium fragile powder (%)

Control 3 5 7

Dough weight

(@) 74.73£0.20° 75.17+0.39* 75.00£0.36* 71.17£0.34"
g

Bread weight

(o) 64.57£0.74* 67.83+0.23" 73.23£0.21° 70.50£0.41¢
g

Dough yield

%) 86.39£0.85" 90.25+0.77° 97.65+0.27° 98.97£0.07¢
(9

Baking loss

%) 13.60£0.85* 9.75+0.77°  2.35+0.26° 0.94%0.18¢
(0}

Fermentation

expansion 126.27 36.67 66.67 25.00
power (%)

Values are MeanxSD, n=3

Means with the same letter in a column(a-d) is not significantly different by Duncan’s
multiple range test (p<0.05).

Control: bread without Codium fragile powder.

3% : bread containing 3% of Codium fragile powder.

5% : bread containing 5% of Codium fragile powder.

7% . bread containing 7% of Codium fragile powder.
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A= 54 A3= Table 49 2o MAHAIE o] &8t A Hunter Lk, a%k, bak

o=z FEHM L2 Wx(ightness), a#t< A ME(redness), bl A=

(yellowness), AE#S ZAAQA M=(overall color difference)E YERHATEH

Lim 5(2017)° w=d stfE o] &3k W Rk o]5eh4 /Ao #gk A+

A Ao A s2Fe M FE FFHA JFEEH o= HEE S52H

MM F2=2d FEd J= 1

T A 2ol s WAtk B askvh29).

d7F e H7F Aews 7 9 ZBH(erust)®] A== Lgto] dixatel A
61, 3%, 5%, 7% H7btel Atz 742} 48.74+3.49, 44.29+0.2

6, 36.59+0.31% SAHJ. AH oz fxao] /M ¥ FAE B A

B Hrleko] HUMEE AT agke tixato] 9.25+0.07S ERY

o
X
_]>~
[P
2
1o
:(?LL
>

ft
J|m
ot
=
o
T
o
=
i)
o
of

u Hrleko] Z71SE agko] A4S bzke tiFto] 38.29+1.70, 3%,

(p<0.05).

Aol AlcrusDe A%, A7 PR FRFol e AWARE oTeAS

7)
& gAl A4 £ REel Sl o
Aol A 7] w5

2 (crumb)2] A Zt 80.72+2.270A4 3%, 5%, T%% H7Ft9
Feltl 2 717F 61.79+3.40, 55.90+0.65, 46.37+3.59% =4It S¥ A

AR o el 4 ¥e F£AE wglen Pzt Bd wrjwe] FrhE4

ki
rr
.
2y
o
2

= Faeklth agt> dixa -3.37+0.16°04 3%, 5%, 7% +o= 7+7 6.12

+1.98, -6.96+0.58, -7.04+0.092 AHZ} % Hrlgko] Z71Ed4= a3k =7}
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ST bgke oz 19.16+1.059014 3%, 5%, 7% o= Z+7F 26.73+3.34,
29.05+1.40, 30.17+1.300.2 Wz ko] 7F 2k, Az B Hutso] &
7hsko] Wl bk FoH o2 F7FsFA tH(p<0.05).
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Table 4. Hunter value and texture characteristics in salt bread with
different amounts of Codium fragile
Codium fragile powder
Control 3 5 7
(%)
L 60.73%£1.61° 48.74+3.49" 44.2940.26° 36.59+0.31¢
a 9.25£0.07* 8.3240.04" 6.14£0.56° 3.254+0.12¢
crust
b 38.29+1.70% 33.5941.21° 29.88+0.63° 17.86%1.99¢
Hunter AE - 12.95+1.56 18.74%1.58° 32.20£0.78°
value L 80.72£2.27* 61.79+3.40° 55.90%+0.65° 46.37+3.59¢
a -3.3740.16° -6.12+1.98" -6.96+0.58" -7.0440.09°
crumb
b 19.16%+1.05% 26.7343.34P 29.05+1.40° 30.174+1.30°
AE - 20.73+0.46% 26.96%1.56™ 36.26%£1.17¢

Hardess (g/cm)

1306.33+4.85%

2807.67+4.81°

4242.67+4.63°

5759.33+5.67¢

Values are MeanxSD, n=3

Means with the same letter in a column(a—-d) is not significantly different by Duncan’s

multiple range test (p<0.05).

Control: bread without Codium fragile powder.

3% : bread containing 3% of Codium fragile powder.

5% : bread containing 5% of Codium fragile powder.

7% . bread containing 7% of Codium fragile powder.
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Table 5. Sensory evaluation of bread containing Codium fragile powder

Codium
fragile Overall
Color Flavor Taste Appearance Texture
powder perference
(%)

Control 4.45+0.71° 3.9840.95° 4.3310.76° 4681047 4.134+0.88" 4.380.74*
3 3.95+0.93° 3.35+1.00° 3.13+1.07 3.95+1.04° 4,03+1.03 3.25+1.15
5 3.80+0.91* 3.2841.13" 3.2541.43 3.8040.99" 4.0510.99" 3.15£1.41°
7 3.6810.89" 2.78+1.05° 2.53+1.11° 3.68+0.97° 3.65£1.10°% 2.48+0.99

Values are Mean®SD, n=3

Means with the same letter in a column(a—-c) is not significantly different
multiple range test (p<0.05).

Control: bread without Codium fragile powder.

3% : bread containing 3% of Codium fragile powder.

5% : bread containing 5% of Codium fragile powder.

7% : bread containing 7% of Codium fragile powder.
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Table 6] YERRSATE
I hZTE, 3%, 5%, 7% F7brtol

%
100 ¢ & 247+ 7.92 g, 8.01 g, 8.47 g, 8.67 g& & YERT]
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A
=

adel v
A

T
1

37 &

A

o
A AL, Ca

A A U FZT, 3%, 5%, 7% FA7FEe] 100 ¢ & 2+2F 29.20 mg, 47.47 mg,

56.42 mg, 71.33 mgo. & }E}RT}

o] 100 ¢ ¥ 47 6.92 g, 7.55 g, 7.79 g, 8.06 g2 YERT}

A3 )z, 3%, 5%, 7%
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Table 6. Proximate composition and mineral contents of bread containing

Codium fraglie powder

Codium fragile powder (%)

Composition
0 3 5 7
Proximate Crude protein 7.92 8.01 8.47 8.67
composition
(g/100g) i .
Total dietary fiber 6.92 7.55 7.79 8.06
Mineral Mg 29.20 47.47 56.42 71.33
(mg/100g) Ca 56.92 57.97 72.77 92.13

Codium fragile powder Percentage means the weight % of total flour
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Total phenol (mg GAE/100 ml)
&

d
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b
20
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d
, 1N
0 3 5 7

Codnm frasipowder (%)

Fig. 3. Total phenol DPPH radical content of bread with Codium fragile

Powder. Means with the same letter is not significantly different by

Duncan’s multiple range test (p<0.05).

0% :
3% :
5% :
7% :

bread without Codium fragile powder.
bread containing 3% of Codium fragile powder.
bread containing 5% of Codium fragile powder.

bread containing 7% of Codium fragile powder.
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LCPFH radical scavenging activity(Z)

Fig. 4. DPPH radical scavenging activity of bread with Codium fragile

Powder. Means with the same letter in a column(a-c) is not significantly

different by Duncan’s multiple range test (p<0.05).
0% :
3% :
5% :
T%

bread without Codium feagile powder.
bread containing 3% of Codium fragile powder.
bread containing 5% of Codium fragile powder.

bread containing 7% of Codium fragile powder.
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