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A1stol]l lojAM, A7) AL SErbd s Be¥|~(Lactobacillus brevis)?l AL ERF O R Fo o|FHAA

Eage E FEEd fMAdS AFstel Bastes dAE Zdkeks £ olF Al el w3k oM W
O tAdegzs R A BYHAE skl X olHAAS sk el ¥d Aolnt

TR B oUW FA RS Skl olF AAE X FEES o8 itw E R BT Ayl u%
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5} Ao A A2HE AgoR o]gH o] gt} (Kim et al., 2010). £
Almbel glEo] A An] AR ofn]n tamic acid ¥ aspartic acid )3 7|54 IALAZ Z2+FE
A ME OFFH (fucoidan 5) Hg FHM, HT %o atst Sodo] dAAEA AFO2A 7HA7}

FolA oAl HAxEeR QAEa th (Kim et al., 2004; Park et al., 2005).
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#3 AT (Kim et al., 1994; Lim et al., 1995) ¥ & FZFo] x| AA 2 3+ §484
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HsteE A3 2geiAY B gy os FEHUA Eake wdo] gt (Lim et al., 1995; Kim et al.,
2002). w3 HxFHF F==3ITA 5o A gaRFe xF 5879 &, I 2 FFH3 5ol

T3 X2 gAue ﬁﬁq AA Ar) Q1 opr| =4t (glutamic acid ¥ aspartic acid 5)¥ @q-g=§
(Kim et al., 1998), WS-8 59 71540 e Aoz 4ed FA4YUEF<! jaminarand} S4Hd o=/
Q1 fucoidan®] o] ‘E}%ﬂoi A= Aoz dHA At (Koo et al., 1995; Koo et al., 1997; Shon et al.,
2006) .

Fo] AglgAdd #st A= F2 FEolA FE3I fucoidane] 384 EA (Koo et al., 1995; Koo et al.,
1997), & X FEEFo] AAux 2 1k G484 nXe g% T disiA ®Bavt ]—r‘ﬂﬂﬁ Nom (Jang
et al., 2007; Jung et al., 2001), %3 AA W FuAHZF (Shan et al., 1999), FAZHZ=HE
(Abdussalam, 1990)°l tf3t 03?7} o] Fol AL QlT}.
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Lactobacilli MRS Broth (MRS; Difico, USA) ®iA]ell Z}Zte] #FE 24 AIZF A v & wjkd 1092 %= F
Aol HEF3FAL 30CAA & wjgstHA] v T w2 B4 WIE AT

N

A AHEE TFS FATE RE R FEANA dlan Yol AHE A0E Uegon FARFE 119
WEEeE oRbe] Aol QAW BT wjeF 48N 7l AT BEIHE hehygict

BI-20 #FE AlSIshii 4817 olFe) Wl EAAE fARE] 43 Adsldn. ok ® F39 Fo
qopgirel w7 9 =4 hAbEe] FAol olg Ao BI-20 WL ThE bl vae] dujHow obd
Hom @57k §4 =i Ao teht el 4Edel fold Ao v, (£ 1)
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El

E F2d 2 E dade] vjsAdd dig 35 HrE AAEY

T H7HE g WHoZ AL gide 214004 30419 AFES AEste] st o FdAel X W
ol 74 713 HE WS AAEA T}, (Peryam and Pilgrim, 1957; Ryu et al., 2009) 78& “wj$- £t} . 64&
“O]:Zl_ %—tl—” , 5@2 “E‘E‘ iq_” , 4@“—0: “E‘%” , 3@“—0: “ O_‘Fﬂ_ é\%q—” , 2@“—0: “E‘% é\%q—” , 1@“—0: “

R [<) <
- A 2 yekde] ¥ed 54l £S5 2 HeE FEF st 1 Huds e (Ryu et

wekow

A A O (1995)0]  oAZtY R ARF JME AxW, FZAWLS Soxhletd, XIES

22438k, a8l 2dWdL KjeldahlHo 2 #4800, U999 542 Somogye] WH (Somogy, 1952)9l

we A5G e £ FENY pH ¥ Y%+ YSI 63 pH meter (YSI Inc., USA)E o]&3te] FA3I3TH.

Ak 7rd dxel wE Av X S TR pue A4 A 98hE Ao wE At wE g7
z g 21

Aol M7 gl (#1 F=).

BN
x

=
4

Change of proximate composition in Hizikia fusiforme water extract during the fermentation of
Lactobacillus brevis BJ-20 (Unit : %)

Fermentation time (hr)
0 | 24 | 48 | 72 | 96 | 120
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Moisture 98.33+£5.17 98.39+3.45 98.30+1.21 98.25+2.18 98.27+5.42 98.31+£3.37
Crude Ash ]0.4740.10 0.50%0.04 0.47+0.02 0.51%+0.04 0.49%0.05 0.48+0.01

Crude 0.21+£2.21 0.13%£0.81 0.15%0.38 0.12+0.12 0.14+0.41 0.15%+0.18
Protein

Crude Lipid|0.16%0.01 0.274+0.04 0.274+0.04 0.284+0.09 0.294+0.07 0.414+0.04

Reducing 0.96%+0.05 0.70%+0.00 0.67%£0.02 0.79£0.02 0.68+£0.02 0.68+£0.01
sugar

Fermentation was carried out at 30C.

gige] Aol WA 2447k o FHE MM Fash: RS eIt o mARe] FE9 F9 9
P gagom ogagly] B Aow pudn

3.3 #rg ofH|x=Ate] £4.

Selobul st e A8 1 gol 6 N HCl 9 alE 743te] 10T 24475k A F 5247 100 2 A8E 3
AAI7]3L 0.2 pm syringe filter2 oJ33sle] ofr|x=4t A-5#417] (Hitachi Amino Acid Analyzer L-8900,
Hitachi Ltd., Japan)® #4]3}3it}.

% 3209 [, brevis BJ-200.% 54# 744 WA A7) F oo w2 fEjolu st ek wigs AR Az

F23 A,

rr

E FEe (AN fEolldt e FEEN, dehd, WA, FA , oJaFA, olrv2EM &

o2 EAshs Ao yeston o]eld 23F9] ofn|ito] HEH AT

o mE oAt HistE AmHw SRS AS av|ite]l Tk wel Ao r fAiske 29E
YUehlom wtg 48A17F o]FdE dE fihdte A¥E UEhAd. a2y gup ol FEI -y -
aminobutyric acid, (GABA))S] =82 60ul o] F7F3laith. GABA &2 wa 294 Hi S Yehdide
W o] okt fhaele AEE UEhdley Wa 5U7tA 2 AR

Fagats

Change of free amino acid content in Hizikia fusiforme water extract during the fermentation of
Lactobacillus brevis BJ-20 (unit : mg/L)

Amino acid Fermentation time (hr)
0 24 48 72 96 120
Phosphoserine 175.47 181.29 206.83 172.78 180.22 181.45
Urea 54.48 o - - - -
Aspartic acid 123.81 126.29 213.08 150.76 144 .26 149.16
Threonine 85.56 74.38 148.09 99.23 87.09 91.94
Serine 70.04 61.93 124 .4 85.75 79.3 83.5
Glutamic acid 11285.36 3941.53 1420.08 177.2 151.15 147.29
Glycine 126.51 138.21 208.08 159.48 156.18 161.52
Alanine 1027.65 1064.39 1063.01 1003.75 1077.1 1080.45
Citrulline 21.13 60.52 69.02 77.87 98.22 94.93
L- a-aminoiso—n-butyric 27.9 31.21 34.19 24.97 24 .66 30.55
acid
Valine 224 .74 258.01 340.74 285.83 293.28 295.23
Cystine - - 1.8 - - -
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Methionine 33.25 35.4 50.56 41.89 45.05 55.68
Cystathione 9.73 10.45 10.09 9.85 10.05 13.4
Isoleucine 147.67 165.96 248.83 196.11 197.22 198.21
Leucine 289.98 308.38 397.82 328.39 335.45 334.16
Tyrosine 99.5 111.84 192.43 140.35 136.52 135.84
Phenylalanine 131.66 139.76 201.73 162.89 164.2 164.17
B-alanine 6.17 8.33 6.74 5.41 5.82 7.84
D,L-B-aminoisobutyric 18.18 4.63 7.59 5.74 6.26 3.11
acid
¥ —aminobutyric acid 110.01 4825.05 6897.23 6594 .23 6729.93 6588.73
Ethanolamine 11.27 10.99 18.48 12.02 10.67 -
Ornithine 80.05 23.65 15.53 11.63 10.74 12.68
Lysine 96.61 91.28 185.29 130.02 121.28 128.41
L-histidine 17.04 19.1 29.8 24.07 25 24.12
Anserine - - - - - 65.19
Carnosine 18.72 21.88 21.81 23.14 21.01 38.58
Arginine 47.17 28.66 37.66 16.98 6.48 5.35
Proline 46.51 31.81 15.73 27.25 34.36 67.87

Fermentation was carried out at 30C; *, not determined.
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400, PerkinElmer, UK)S& o]&3le] 3k HES I8 F GC/MS (GCMA/QP 5050A, Shimadzu, Japan)® 2233}
o}, Ze HP-5MS (30 m X 0.32 mm X 0.25 gm), detector= TIC (total ion chromatogram) & AF&3}%1aL,
QB 2w 130CoA AlFste] 10C/min, 3C/min, 5C/min 2 3C/mind &%= 150T, 250°C, 270T,
300C7HA] 242y AdA] 5= A7) vbX] 2 AIZES 15+8%F A8 Hk. olwl mass rangew 5075500]31 A& 2~
EZUHA 4e TICY ZF 39 AEe I dolguol~s 22139t (Stehagen et al., 1974).
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d 235 F4ol HeEdT.

g A FEYA 3 BHS GC/ANSE B3 A3 aldehydeT 2F (9.68%), F714F 15(4.13%), aroma¥
15 (2.74%), esteri 1F(4..62%), oxygeni 23 (8.82%), alcoholi 5F(68.36%), sulfidefd 1F (1.65%)°]
AZEgon, LB-20 #F 2E JFol= H7]14F 1F (4.13%), alkane® 3% (7.66%), aromad 2% (5.06%),
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glol= A FEFS A = AoR 4 A )t (Heath and Reineccius, 1986; Ebeler, 2001).
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Volatile organic compounds identified in Hizikia fusiforme water extract before and after the

fermentation of Lactobacillus brevis BJ-20

Class Name Before fermentation After fermentation
Peak area (%) Peak area (%)
Aldehydes
Acetaldehyde 4645147 (1.61) B
Hexanal 23350606 (8.07) -
Acids
| Acetic acid 11948702 (4.13) 3714814 (8.56)
Aroma HC
Toluene 7914077 (2.74) -
Benzene - 1139894 (2.63)
Chloroform - 1054353 (2.43)
Esters
Ethyl Acetate 13358178 (4.62) -
Ethyl Ether - 6392736 (14.72)
Sulfurous acid, 2-Ethylhexyl - 1168259 (2.69)
hexyl ester
Oxalic acid, 2-ethylhexyl hexyl - 583989 (1.35)
ester
Oxides
Cyclotrisiloxane, hexamethyl 12683681 (4.39) 9607334 (22.13)
Cyclotrisiloxane, octamethyl 12823862 (4.43) 14020386 (32.29)
Alcohol
Methyl Alcohol 4099891 (1.42) -
Ethyl Alcohol 134943295 (46.66) 1874743 (4.32)
Isopropenyl Alcohol 37053809 (12.81) -
1-Penten-3-ol 8561714 (2.96) -
2-Butanol 13027988 (4.51) -
Sulfides
Diallyl disulphide 4765857 (1.65) -
Alkane HC
3-Ehtyl-3-methylheptane - 1490068 (3.43)
Undecane - 810967 (1.87)
Nonane, 5-(2-methylpropyl)- - 1026413 (2.36)
Ketons
| Acetone - 533570 (1.23)

Fermentation was carried out for 48 hr at 30C. *, not determined.
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