creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

i
=

~—

iy

%

FENMKER HEKRE

ES R

Q)

BEHHFHEL

ol

2H

20154F



ARt oulv)se] 4 =4

EEEL RS L

(RENE S|

o] = M LEM, o= e

20154 21

RS Zf MR G o= GRVES.

whHE AR (E)
% = (G
%= = (E)

PR B i RE

20154 2 H



The Quality Characteristics of Omegisul

with Seaweed

Hye-Ran Lim

(Supervised by professor Dong-Bum Shin)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF EDUCATION

2015. 2.

DEPARTMENT OF NUTRITION EDUCATION
GRADUATE SCHOOL OF EDUCATION
JEJU NATIONAL UNIVERSITY



i

1ii

- Vi

List of Figures

A&

ap]

ﬁo

K

)

MmN ¥ 0 o O O - 0 o0 0

N

e

X

iz

Jo

2. eHW7]&

e
N

"o

]

st

<

7FE ev7l= o) Az

=] = = Z
ANx=Fe #

2.

- 12

Gt
=0
!

—

<M

- 12
- 12

g

=
=

1) pH

vzl

X
_Z#ﬁ



- 12
- 13
- 13
- 13
- 15
- 15
- 16

0

iin
1

=

0

AJr

o

247

7) DPPH radical

8) ABTS radical €4

4. TAA Y

17
v 17

- 19
- 21
- 23
- 25
- 27
- 30
- 32

b
<

ofy
H

on

o3

H

S

-

o
!
<

oF

7. DPPH radical €7
8. ABTS radical €7

34

)

mK

or

- 36

- 42

W
N
alg



<Abstract>

The Quality Characteristics of Omegisul with Seaweed

Hye-Ran Lim

Department of Nutrition Education, Graduate School of Education,
Jeju National University
Jeju, Korea

Supervised by Professor Dong-Bum Shin

To develop traditional liquor with local characteristics and establish the
traditional liquor culture currently on the decline in Jeju, Seaweed containing
a diversity of physiologically active substances was added in its 5% and 10%
ratio to water in the process of manufacturing omegisul, typical traditional
liquor in Jeju, to assess pH, acidity, the alcohol content, chromaticity, the
number of microbes, the organic acid content, and antioxidation by the
variation in the Seaweed content during its fermentation in this study.

pH drastically dropped on the second day of fermentation from 4.80-5.35
right after preparation, gradually dropped over the period of fermentation, and
was lowest at 3.72 in omegisul to which 109 Sargassum fulvellum was
added at the tenth day of fermentation (p<0.05). Total acid was significantly
higher on the second day of fermentation at 0.158%6-0.190%6 than right after
preparation, gradually rose over the period of fermentation, and was high at
0.555% in omegisul to which 5% Sargassum fiilvellum was added on the

tenth day of fermentation. The alcohol content drastically increased on the



second day of fermentation, began to increase slightly on the fourth day of
fermentation, and ranged from &837% to 9.00% on the tenth day of
fermentation, showing no significant difference (p<0.05). As for chromaticity,
L, a, and b values were all higher in omegisul to which 10% Hizikia
fusiformis was added. Both the total plate count and the lactic acid bacterial
count tended to increase at the early stage of fermentation and decrease later
and were significantly highest in omegisul to which 10% Hizikia fiisiformis
was added on the tenth day of fermentation: 1.45%x10° CFU/mL and 2.21x10°
CFU/mL, respectively (p<0.05). As for organic acid, lactic acid and succinic
acid was detected in great quantity; the content of the former was
significantly highest at 7.474 mg/mL in omegisul to which 10% Sargassum
firlvellum was added on the tenth day of fermentation while there was no
significant difference in that of the latter at 0.598 mg/mL to 0.924 mg/mL on
the tenth day of fermentation (p<0.05). When DPPH and ABTS radical
scavenging activity was measured to -assess antioxidative activity, the former
gradually increased over the period of fermentation and was significantly
highest at 69.81% in omegisul to which 10% Sargassum fil/lvellum was added
on the tenth day of fermentation (p<0.05) and the latter increased over the
period of fermentation, was significantly highest at 78.25%-81.61% (p<0.05) in
omegisul to which 10% Sargassum fillvellum was added on the eighth day of
fermentation, and decreased in all experimental groups on the tenth day of

fermentation.

The results demonstrate that omegisul to which 109 Sargassum fillvellum
was added was found to have better quality in general than the other control
groups and have the potential as functional omegisul and are expected to be
useful as basic data in commercializing functional omegisul as traditional

liquor with local characteristics.
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Foxtail millet 1kg

h 4

Washing

h 4

Soaking (8hrs)

a4

Draining (1hrs)

. 4

Grinding

. 4

Making(omegitteok)

. 2

Boiling (30min)

. 4

Mashing

a4

Mixing

. 4

Seaweed
: (Hizikia fusiformis extract and
Addine Sargassum fulvellum extract

_ each 5,10%)

Nuruk,

Fermentation for 10 days (30 'C)

Water

) 2

Seaweed Omegisool

Figure 1. A flow diagram for Seaweed Omegisul preparation
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Table 1. The mixing ratio of raw ingredients for preparation of Seaweed

Omegisul
. sample
Meterials control HF-5 HF-10 SF5 SF-10
Nuruk (g) 20 20 20 20 20
Foxtail millet (g) 1,000 1,000 1,000 1,000 1,000
Yeast (g) 8 8 8 8 8
Water (mL) 3,000 2,850 2,700 2,850 2,700
Hizikia fusiformis
0 150 300 0 0
extract (mL)
Sargassum filvellum
0 0 0 150 300
extract (mL)
Total 4,028 4,028 4,028 4,028 4,028

_11_



pH(FEP20, Mettler Toledo, Schwerzenbach, Switzerland)+= 100mL 4tzF=2}
239 A5 20mL %3l pH meters ©]-&3ste] FA3AUTE pHe EF 3H HHE
SA4% & Fyge = YER ST

B FARE FR B4 A Fkel ZAsAY ARE dARYR
A2 (12000rpm/min, 10min) ¥ 45 10mLell 1% phenolphthalein #| A] 2F
S 2~39%S 7}ste] 0.IN NaOH=Z pH8.3¢] 2 w7tx] 3} A Aste] AnvH

FmL)e 4T F b Hol weh 2oz HEB AMAGG HEE wE
3 W S T PEROE ehisich
A= (%x2%4H= 0.IN NaOHAH] & x 0.IN NaOH®e] 97} x 0.006 x 10
3 TAE FF 54
e e FAY] TR A 4ol Fohel Z4shth AR 100mLE
2

2AAEE oF 15mLe] BE 23] A L Behazd §Xm Yirle 44
F odlaEesag e 8700 stel FREAT SRl OmLrt HW FHE
AT BL Aete WadAne] 100mL FEAA ALTe FAAS Asa
of e AT F4 B4 BAEOl U LEnPL & F SR 2R
e BT 39 WE 249 F 3Egos dehul
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Me= ARE AHAE celld 99 AMAFA(chromameter CR-400 Minolta,
Tokyo, Japan)® sttt 71719 FAAd ZEAMA1=94.65 a=-0.34,
b=404)o 2 HA 3 T =AH3. WE(Lightness)= Lak, A2 % (Redness)+=
atk, &M E(Yellowness, b)& bato=2 YUY ME= 25 3 v S35
 Fd e 2 e ATk
5 A= T 54

T, Ak e AEFFH Foke AT ddsiA E3E AEE
st SRR 107 A Y wmep Mt dAG vEE A g A A
AbEEA T Fa s 84 A8 ImLet PCA(Plate Count Agar) 15mLE 3}

e 22U AFsdn VAT #5 24 BT 3 B8 248 ¥ 4y
o Vel

- A&l o, FA 212 Table 29 2tk Al5& 0.45um syringe filter2 <

st 10uLE HPLCol Fatadh. 222 oxalic acid, citric acid, malic

Foelth BE BAANE 28 wBse AW T FTGOE Uw

_18_



Table 2. Operating conditions of HPLC for the analysis of organic acids in

the Seaweed Omegisul

Item Condition

HPLC system

Instrument
(Alliance HPLC System e2695, Waters, MA, USA)

Column Rezex RHM-Monosaccharide H+

Column temperature 40C

Mobile phase 0.005N H>S04
Flow rate 0.5mL/min
Detector UV(210 nm)

_14_



7) DPPH radical 2~A &4

DPPH radical 271842 dAaltg] Azl A= 43F9 100 ulel Ethanoll
=21 0.2mM DPPH(1, 1-diphenyl-2-picrylhydrazyl) <} 400 uLE 7}3F & 10
Z3F vortexshal Ao Al 307F WA o 517 nmollA FFEE A
w4 dxzT APS AR gl SRTE 100 uLEs FHste] stk
DPPH radical 271242 4879 4 dx=79 FJ=E 3t ofgiel 2ol
& (%)% EAISHSTE DPPH radical 2A 84S 2% 39 wkE SAe $ o

Ero = YeER At

at

T,

DPPH radical 27284 (%) =

8) ABTS radical 2724

ABTS radical 2AZAH L 74mM ABTS(2,2' -azino-bis[3-ethylbenzthiazoline
—-6-sulfonic acid) &3} 2.6mM potassium persulfates E&3s}o] <t 14~

1641 7F ¥ A] 7] L 14~157F J=5 3]s, 34 E

;
#
q
w
O
=

8

=
o)
oo
o

33083 $AE e onmAl M FRES Stk 4 dET 4Ee A
T gAlel SFFE 100 uLE Fstel Akt ABTS radical 71842 4

grsh o4 tETe FHEES Tl ofdist o] MEPH()E EASAL

ABTS radical 24 &4 (%) =

[1-(d& o] F35%=/

dlo
o,
=
BN
4
o
ool
o
\%D
X
3
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4 Xz 73 SPSS Version 18.0 package program=

FAAE AESAT 72 AR B4 Ave] gid oA 7

05 #F9 A Duncan’s multiple test® A&t}
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Iv. 23 2 w1
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rir
e

pHe 2a HAo WaAze d3s A4 Aes 4T 5 e A
TR HE Fo EF H7E ov7)149 pHE Figure 2 o YERTH

g5 4% pHE Wxa 535 % 5% 7k 526, % 10% 37k 532, EAgE

5% H7kt 4.80, EAE 10% H7ba 4942 dixatol] vl& RAgks HIbsk o
H7jEo] w2 F3FE B AT (p<0.05).

gE 2dAe] dxat 2 H7bS pHe 431~4379 Feo®E THaA o] H
3l FASH FAasksdnh oleld WSk #he AKstE MAE AEoE {7
Ab Aol mEA A diEow ARG, g v)be] whek pHE HA
ozl WE 1094 s 382, % 5% M7kt 374, & 10% H7k 377, BA}

5% H7bat 375, BAME 10% A 7Ft 37282 s|Z2FE H7Fe evviEo] o
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Figure 2. Changes in pH of Seaweed Omegisul during fermentation.
All values are expressed as mean+SD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple
ranged test.
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Figure 3. Changes in total acidity of Seaweed Omegisul during fermentation.

All values are expressed as mean*SD

Values with different letter are

ranged test.

significant differences at p<0.05 by Duncan,s multiple
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Figure 4. Changes in alcohol of Seaweed Omegisul during fermentation.
All values are expressed as mean+SD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple

ranged test.
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Table 3. Changes in color value of Seaweed Omegisul during fermentation.

color Fermentation Samples
value period (day) control HF-5 HF-10 SF-5 SF-10
0 51.56+0.14¢ 51.43%0.06° 50.38+0.08° 4893+0.10°  49.39+0.04
2 53.92+0.02¢ 54.99+0.03° 52.83+0.01° 53.60+0.06°  51.08+0.07
L 4 53.99+0.04° 54.01+0.05° 53.64+0.01° 54.15+0.02¢  52.56+0.04
6 54.64+0.02¢ 53.20+0.07* 55.61+0.07° 53.73+0.04"  53.91+0.02°
8 52.70+0.06 53.35+0.05° 54.69+0.11¢ 53.01£0.04"  52.88+0.09"
10 53.53+0.03" 54.27+0.04° 54.31+0.05¢ 51.72+0.06°  54.07+0.03°
0 -1.73+0.02° -1.56+0.02° -1.47+0.01° -1.45+0.02 -1.56+0.02°
2 -1.46+0.01 -1.20+0.02° -1.19+0.01° -1.16+0.01¢  -1.31+0.02°
4 -1.38+0.01° -1.15+0.02° -1.09+0.02° -0.94+0.01°  -1.05+0.02¢
a 6 -1.32+0.01° -1.29+0.03° -0.85+0.02¢ -1.12+0.02° -1.09+0.01¢
8 -1.57+0.02* -1.43£0.01° -1.06+0.04¢ -1.2240.02° -1.16+0.02¢
10 -1.49+0.01° -1.36+0.01° -1.08+0.01¢ -1.23+0.02° -1.09+0.03¢
0 6.57+0.07° 6.98+0.03° 6.83+0.03° 4.63+0.04° 5.12+0.02"
2 9.560.02° 10.75+0.08° 9.32+0.02" 9.35+0.02" 7.85+0.03"
) 4 10.29+0.02° 10.69+0.03° 10.53+0.06° 10.19+0.04° 9.41+0.04%
6 11.53+0.01¢ 10.32+0.07° 12.73+0.09¢ 10.23+0.05*  10.80+0.07"
8 10.49+0.04° 10.81+0.04° 12.47+0.08" 10.20+0.04*  10.61+0.11°
10 11.71+0.04° 12.01+0.04 12.52+0.06° 9.94+0.09" 11.46+0.05"

All values are expressed as mean+SD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple ranged test.
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Table 4. Changes in viable cell numbers of Seaweed Omegisul during fermentation.

Fermentation Samples

period (day) control HF-5 HF-10 SF-5 SF-10
0 150x10£0.00  1.30x107+0.14* 1.60x10£0.42  2.00x10£0.28"  1.30x107£0.14%
2 460x10+0.14  555x10'+0.64"  545x10'£0.64"  565x10'£0.35"  3.95x107+0.35"
Total 4 5.15x10+0.21 6.85x10'+0.50  7.50x10"+1.70° 540x10'+0.14  4.40x10"+0.00"
viable cell 6 365x107+0.35"  1.38x10%:1.34"  1.25x10°:057°  5.25x107+1.63"  4.25x107+3.32"
8 5.30x10"+057*  9.10x10+0.99”  9.20x10'+0.14>  6.00x10"+1.56" 7.05x10"+0.07
10 6.60x10"0.14*  1.10x10°:0.92°  — 145x10°+0.64° = 585x10':0.92*  8.20x10'+1.56"
0 1.75x107+0.35 1.20x10°£0.00  1.10x10°+4.67*  2.75x10"+0.50 2.35x10"+1.06
2 6.05x10°£0.21"  7.95x10'+0.21°  8.00x10'+0.14°  7.10x10'+0.14"  5.75x10"£0.50"
Lactic acid 4 1.09x10*+1.63* 1.34x10°:029  1.45x10°+050°  1.45x10°:1.06"  1.56x10%+0.92"
bacteria 6 156x10°£0.92"  1.83x10%:0.42°  2.31x10°:1.06°  153x10°%+1.77°  1.91x10°+2.33"
8 1.25x10°+0.85°  1.72x10°%1.06"  2.35x10°:0.85°  1.26x10°+0.64*  1.36x10°+0.00"
10 1.04x10°£021*  1.39x10°1.34>  221x10°:1.20°  885x10'+0.65"  8.30x10'+1.13"

All values are expressed as mean+SD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple ranged test.
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Table 5. Changes in organic acid of Seaweed Omegisul during fermentation.

Type Samples
of day
organic control HF-5 HF-10 SF-5 SF-10
aicd
0 ND ND ND ND ND
Oxalic 1 0.050+0.001*  0.058+0.001"  0.056+0.002"  0.074+0.002°  0.083+0.001¢
acid 5 0.006+0.007"  0.001+0.001°  0.015+0.007 0026£0.004  0.037+0.005°
10 ND ND ND ND ND
0 ND ND 0.009+0.000"  0.015+0.002° ND*
Citric 1 0.438+0.011°  0.409+0.005°  0.4660.001¢  0.411+0.002°  0.225+0.002°
acid 5 ND ND ND ND ND
10 ND ND ND ND ND
0 0.0040.004° ND ND 0.003+0.001° ND
Malic 1 0014%0.020°  0.032+0.011°  0.130+0.004"  0.234x0.001°  0.009+0.013"
acid 5 ND ND ND ND ND
10 ND 0.009+0.012  0.034+0.002° ND 0.022+0.002
0 06620035 0.700£0.026°  0.676£0.001°  0550£0.008"  0.576+0.007"
Succinic 0.603+0.016°  0.604+0.008"  0.609+0.008"  0.663+0.017°  0.657+0.013"
acid 5  0471+0.008"  0.462+0.002"  0507+0.001"  0.592+0.006"  0.536+0.008°
10 0631+0.246™  0598+0.207  0.635:0.277  0.735:+0.303  0.924+0.008
0 ND ND ND ND ND
Lactic 1 0.754+0.011  0.787+0.011  0.733+0.008"  0.790+0.016  0.809+0.050"
acid 5  1.807+0.100*  2550+0.068"  2573+0.100°  3.024+0.115°  2.918+0.016°
10 5663+0.488"  6552+0475  6.351x0.621  6.494+0.667  7.474%0.156
0 0495+0.004  0.478+0.018”  0.505+0.005°  0.399+0.008"  0.401+0.008"
Acetic 1 0550£0.061"  0.758+0.004°  0.587+0.039"  0514+0.016"°  0.770+0.062"
acid 5 0150+0.006°  0.110+0.015"  0.106£0.007°  0.069+0.012"  0.590+0.001°
10 0.193+0.004°  0.165+0.004  0.174£0.005°  0.170+0.002  0.164+0.000°

All values are expressed as mean+SD

Values with different letter are

test.

ND: Not detectable

NS : Not significant
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Figure 5. Changes in DPPH radical scavenging activity of Seaweed Omegisul

during fermentation.

All values are expressed as mean+SD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple
ranged test.

NS : Not significant
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Figure 6. Changes in ABTS radical scavenging activity of Seaweed Omegisul

during fermentation.

All values are expressed as meantSD

Values with different letter are significant differences at p<0.05 by Duncan,s multiple

ranged test.
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