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Quality Characteristics of Sea Tangle Single Cell Detritus (SCD)
Manufactured by Vibrio sp. Isolated from Batillus cornutus

Sang Jin Bang, 11 Shik Shin and Sang Moo Kim'

Faculty of Marine Bioscience & Technology, Kangnung National University, Gangwon 210-702, Korea

Abstract

Obtaining powder form of seaweed is essential for the use of seaweed as a food additive. The deterioration
of seaweed caused by high temperatures during homogenization and powder processing is a serious problem
and limits the use of seaweed as a food or pharmaceutical ingredient. Furthermore, many powder particles
are not fluidized very well because of the interaction between particles. In order to solve this problem, sea
‘tangle was hydrolyzed to a level of single cell detritus (SCD) by Vibrio sp., isolated from Batillus cornutus.
with strong hydrolytic activity. The crude protein and amino acid contents of sea tangle SCD were higher
than those of the powder, whereas the reverse was true for ash content. Sea tangle powder contained more
mineral than its SCD, whereas total amino acid content was 5 times more in SCD than in power. The anticancer
activities of sea tangle SCD and powder were 31.20 and 29.07%, respectively, with no significant difference
(p<0.05), but about 15% higher than that of the control. The ACE inhibitory activity of the sea tangle powder,
39.31%, was higher than the 26.07% of the SCD. The antithrombin activity of the sea tangle powder, 55.3
seconds, was higher than the 34.5 seconds of the SCD. Moreover, there was no antioxidative and ischemic

activities in both the sea tangle powder and SCD.

Key words: quality characteristics, sea tangle, single cell detritus (SCD), Vibrio sp.
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alginica(7), Vibrio sp.(8-10), Pseudomonas sp.(11,12),
Klebsiella aerogenes(13,14) 5% o83 A7} nyx
sith v 2 F5 v EelHE AHAL, A7), =
F Toll o} B2 & Folr) vhs Aol PIAES] &
A o]},

GebA, ATl E Ak ARG, B, Sa
£ A2 o1 4571 98] ALt el o) 7
& aEpollA £l ste] A kg v Al SCDH el E A
3ol thAl =k SCD7F 74Al & ofE 74A] A3 o FA5A
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R3] 5l= v A EZ Alginomonas

JEREUTE

B AlF 9] g8 A48 A oA *H(Laminaria japonica)
7d5 GARA A ol 4] 20029 3ol )k oAl vk

= Egd masigon] Ay Hel FEEZ
3% AlAste] dEE AAL F, FAZLEG SRl B3
slod Aol ARE-3ETH

siAMTe 2

thA =lE SCDR £33t shfAlwFS Fel3)7] $314
&<, ©A "N Laminaria japonica), ®1 9 {(Undaria pinnati-
fida), A3 Al (Anthocidaris crassispina), S7FAFe] (Acanthaster
planci), 2~2H Batillus cornutus) % 742 52 | gkel A A
F gt Ao 2183}l

2] A% 0.22 om membrane filter(Whatman Co.,
Brentford, England)E A}-8-3te] A#& 43 3 marine
broth(Difco, BD Diagnostic Systems, Spark, MD, USA)¢l|
A 20°C, 48417k Ftulekstdd ot Sl ok g wlFel &
Marine agar(Difco, BD Diagnostic Systems, Spark, MD,
USA) Hibel| =238} 20°CeolA] 484171 wljekst ¥ =37
colony & #-e|3lsict. v]d, tpA vz 24 20 g & sl
180 mL%} &£&3}o] stomacher 400(Seward Co., London,
England) 2 2. 230 rpmell A 18%5¢t #2318 ¥ marine
agar Htel]l Zwisle] 20°CellA 3U7b wieket F 53
colony S #zlslgich A, E7MA e, AgteE A8 20 g8
NaCl 3%2] =A< 180 mLet &33}e] stomacher®
230 romol| A 1% =t #4353 3 marine agar 3 #oll =

3ho] 20°Cell 4] 3U3F wiakgt 3 =7 colonyE +8]3F3
o}, 22|& colonye thAl EUF FBelR] A streak
culturedtel 5% colonyE 2213} 3. marine brothel] 4] 1 uj

oFste] & Agel ALgsheich

SCD Esfer: & =d

T‘/V] ul5 SCDE -8 3h= ol FAl & 37§l 8ho] s,
Nz, NSFFTEAWA, ErkaleE, 25, 2k AE)dA £
6171 :'L«] AFATL Fefst o, 1 5 ek Batillus
cornutus)®] WAl A 28t 55 FA s o) TFE
ZA3}7) ¢3te] marine agarell 4 20°C, 484 7t v k3t &
gram stain, motility, catalase, oxidase 5% &4 3}l¢ o
1 9]9) Aslshd B AN vl A E 54 7] (BIO-MERIEUX
Co., Montalieu Veroieu, France)2 &4 3t}

SCD MM T Vibrio sp.2| e

ohA ehE v 2} SCD el & &8 3t Vibrio sp. & 57
% 1 L= NaCl 23 g, KCI1 0.7 g, MgClz 6H20 10.6 g, CaCla
11 g, Na:SO4 3.9 g, NaHCO; 0.2 g, (NH4)2504 1.0 g,
KoHPO4 0.01 g, pH 7.02.2 A 23 gl 3-8 5ol beef extract
0.3%, yeast extract 0.5%7} -2 wlx] 200 mLell A %3}
31 20°Cell A AuloFsted A& AF&-3tgdrt.

SCDe| H=

Al ekgt Vibrio sp. 20 mLE 2X3 cm 27| 2 AA A&
1 kg9 t}Avte} 2 L Marine broth(Difco Lab, Sparks, MD,
USA)uR] o @A Yo 3L -&-ek2] vt a3 2(BioTron, Bucheon,
Korea) & AF-8-3}od pH 7, 20°C ¥ 150 rpmell 4] 154 7F vl oF
stgdet. of wleokN L& 33 AR (3,860% g, 10 min)s}H
WA E AAg kg 10 pme) A (sieve)ol] o #3te] 10 um
7] o]3}e] tpA| v} 3L Rol AL ] LT e
SCDE Alzstgivh. x5 vhA vt
g B ARg-sigdch
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T-10 g2 A1 5.2 100v] o s =3l 20°Ce] SR/l A7tst
o] 24| ZF%-aF 20°Cel| A bk F o 3}sle] ACE A i A
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g o A F A5 (Ca), FEFNa), ZFXK), A(P),
A(Fe) old(Zn)e] ok #4shae).

Zojo| it F4

Zo}u| Ak Choi 5-(17)2] W ol &3l ¥4 3t} &,
A7k SCD 0.2 gell 6 N HCI 15 mLE- 7}8ho] 213 2323
el 2 110°Cell A 224) 2 71l 3kl o). o] 2 & Ahsbe s
sl HCIE AAR F o4 Axd" AeelA 0.02 N HCL
10 mLE A7}3sle] o}m| At A5 241 7](1-8800, Hitachi,
Japan) 2 Zolu|:AtE FA ki)

gitetaty

DPPH radicalel ¥t 57 &3 =42 Blois(18)9] 9y
& AH8-3H9dch & methanol 2 F55 A& A8 SCD%
c}A v} 22t methanol 2% 4 mLE #3le] 0.15 mM
DPPH 1 mL$} &3} A6 3027 ¥ ok 520
nmel A &3 55 =3 slo], DPPH radical A #4-& 3}
st

Angiotensin-I converting enzyme(ACE) Xslil&A

Cushman Cheung(19)9] W ol 2] &to] ACE #] 3] A
& 2735t} &, angiotensin-1 A#F A & E7] 2] & g
/H ol Eo 2 Bagt AR 1 gof 400 mM sodium
borate buffer(pH 8.3) 10 mLE 7} th& 5°Coll A 2447k
SkEE QA1 2-2)(10,000% g, 30 min)ske] A& A N L
ACE Ao 2 Ab&3tgirt A& 50 uLell ACE 2FE 4
o 100 pL 2 0.1 M sodium borate buffer(pH 8.3) 200 uL<&
7}8F o}8- 37°Coll A 587} preincubationstaie}. o716 7]
A2 0.5 mM Hip-His-Leu 50 LS 3 7}3le] 37°Col 4
3087 WAl kg 1 N HCl 250 pL& 7}sle] ub
A} 28ttt Ethyl acetate 2 mLE 7}ske] 1537 nl
¥ 3,000 goll A 5%-7F Al Ee]ste] AN 1 mLE H3ks
v} o] AR B 9tH s HAEA 7] H 1N NaCl 3 mLE 7}3}
o £33t o}-2 228 nmell A FH =& SA 3t ACE A s &
A& T3t

ACE A#l&A(%)=1{(1—S)/C}*x100
S AR FFE C W2ty F94%
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2+&d A (activated partial thromboplastin time: APTT)
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A2 (APTT) A¥-L Casu =(20)2] whdo oz}
3}l ok 500 UL sodium citrateol] AAkel 9] &l 45 mL
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3,000% goll A 1087 YAl Eelste] A RS
Sk FEA-gm AP ¥R 100 Lol A58 10
pLE 92 wNkE ok 37°C g F oA 184) 7}»?:3]—93
t}, o] 7)o 100 pL acting #H7FgF 3 oA 37°Ce 20 mM
CaCl; 100 L& 9 &7} E-Al ol ¢ 314 7H-& Sysmex CA-540
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StMZE A AH| A= (MTT-assay)
S;j o]] /\].Alzﬂ— /q]__;._z i) ;4_4:\:7], HH}-E_;,‘!__ H]
3 52}%‘1] zrpAd o] ol wl gl 9] kA =5 SNU-1(A & &
i, Seoul, Korea) 2 AH&-38h4d oh. SNU-1-255°Col| A 3032t
o 2]2] & fetal bovine serum(FBS)2 10% 4713k RPMI-
1640(Life Technologies Inc., Grand Island, NY, USA)#)] =]
ol 1% penicillin-streptomycin® 20 mM HEPES bufferE
Ar)ste] 37°C, 5% COs incubatorel| 4 72 hr 2k vl oFsl <l et
MTT assay©ll 9% GAEEA A : SNU-19| o3t
A 59 AZHEAHE 438171 18te] Carmichael 5(21)9]
W o] whe} MTT assay S A A3 ek SNU-1-& 96 well
plateell 1x 10" cells/wello] = A 180 nL4 <13 th-3, AA
2 5(10 mg/mL)2 A EE well platedl] 20 uL& X718 F
37°C, 5% CO; incubatorel| 4] 72 hr&at sjekslgl on] bz
T2 EF5E AT 72 hr vl oF F A4l ] A ) S0
5mg/mL %2 A &3 MTT(Sigma, St. Louis, Missouri,
USA) 948 g well 7 20 uL4 ¥ ¥ 7 well & DMSO
(Dimethyl sulfoxide) 150 LL-E- 7}3}¢] ELISA reader(Bio-
Tek. Instruments Co., Highland Park, USA)Z 550 nmeol| 4]
B w2 &2 3lo) AR A EAY cytotoxicity =[ (=T
FR=-ABAYTY FFE)/HETY FFE]IXI00
< 73] AESA B4 A3

o

S SiEol oist MAMEZAL AX &

in vivo ischemic model A} 2} : 65~75 g W2 oA}
71 Mongolian gerbil 1207t2] & 1270723 v} AlE
ol AHg-atart H8S LA 77 A 244 7bEE A S
A7) Eab FsFatdct o] Ak 4 66.79%, 4AF4 33.3%F
2§38 7)1 A ¢l isofluraneo] 3%7} H =8 AAlvtH S A A
stdoh AAlwbE & ob 3 F-2] = 2.5%¢l 4 A A ghe] HEEA]
22 24| (supine position) & & o} t}2] & Ho]Z 2 73]
A Zek o] W) A2-5-#](37£0.3°C)F 34 vl=tel hot pad
2 golFn & Fol A2S AL 5 =S AA A
B 98 A & A 55 AFAHNE} AF

25 %%%"—E(common carotid aa. )% =EA 7o, v
7

El
°] A clipS AAg §F o

A7 A

A A EF el WY o 308 A Ee
& d {308 3ol g wlEg ) SCDE ATE £l
100 mg/kg?] $-so 8 o Fd
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Aeboll 4] B2’ Vibriod 22 A F38 t}hAlvl Single Cell Detritus(SCD)el Z2 54 609

2 A A =HA] jce-crystal A2 =] ]84 30% sucrose
in 0.1 M PBS) -l ollA] 20| 7le}ok-g w7bA] ¥h-§-A 7
JHRge] B 222 30 um FA S 22 S vhEe] BE

o}
o] AF-2-Al7pA] 1.3A3}gd e} AFE 4] % hippocampus”} v+
&}

—~

3 228 Fg} PBSE 32k A& 3 slide glassel &
12717 225 8t o}-2- EAb4 Ql v o] 2]3)] cresyl violet
A S eestolct. slvke] CA19 9] AE4E image

o] g-sted A ehg b 2

\lA ol 352 Axiophot microscope(Carl Zeiss, Germany)

analyzer(Optimas pro 6.5)%

% olgstel A Bl e AAsharh
Z23 3

SCD 2sllos: &8 ¥ SCD M=
a2 Batillus cornutus)®] W7ol A £2]& SCD HA
Z{:_‘;‘ ’3:] EH Agﬂ /\g i}?‘;}}] E/\-].Q. 7 }\}.6‘]- 72:!.31].,‘:_ Table qu.
o}, oA v SCD A4 75+ Gram negative, 54 S 7}
A 2hgo 2 TS A 6]-1] o¥oke v oxidase} cata-
lase test A3} FAnub-golsich L oo Asishd EQES
| A E FA 72 AR A Vibrio sp. A2 FAHEA
t}. Hollohan $-(22)& Zx7& §-A A7 AV 248 55
A 71 AlTFE FdllA Vibrio sp.7F 7V A wl| A olelx ¥
9] L. Ul] Uchida®} Nakayama(23)8] B4 % o} Al =f &
52 7HA = N xH el s kAol Vibrio sp.2 W32
w2 ‘5'7‘4 A= o)e} Fhotrt.

Table 1. Physiological and biochemical characteristics of
marine bacteria isolated Batillus cornutus

ZA ol agtell A #2138 Vibrio sp. 5% ¥l
g At 159 Foll& oA k) ¢

chAl o

Rz Th e
5] Bal=le] =7] 10 pm °]3H] chA vt Bl EE dS
it ohAlek 1 ke FagE A 5 g AR opAvt
SCDE 94 4 JHen 2 482 05%% vt Ando®} Inoue
(8,9)% Vibrio sp.7} thA v} A Z=Fak2] 10~35% ©1AtH& #}
A3t A 27 QA ohdFel 4714 Eelse Aoz 8
ZF9 #d sFeAE AAT A vl B Ao
Vibrio sp.”} 16942t izl A t}AlutE ¢4 3] 28 st
Aoz Hol B 2 4a}e] Aol A £l Vibrio sp.7t
gk oAl vt Falge] e AE o 7 Ul 23 SCD
= EAE 2 Vibrio sp.d] R A ER Easlgd em® SCD
A} A o %"é"] ZhEa shsAdol A o8 FAE 3]1@3}7]
AEA A el 4 (acidic electrolytic water) 52
3 &b Vibrio sp.& A% 4 gJogle)
73k A F ] Aol Bl oF 2004 £

ul =
E
|
~
&=

gt 7
AdHE A T 9len, 52 ool ulolz Ay IS
AdA7lE Ao duA dch24).

CiAlol SCD2| E4

thA ki =2 SCDO] HkAl #-8 Table 201 vhebuisd el
Table 204 T} Al w} SCD2| Zwhuld gheko) 19.8%0] 2L ¥
o] zebillal gk 10.7% %2 SCD2| 2wl o] &
Rl 91% v A el et A 't
9] ghape A 89 SCDAM A& w53 A el o
Z3| 82 A BHA 87 164%E SCD2 3.6%2.ch 12.8%
o} =3k} Kim¥ Bae(25)0)] &3} o} 4] whi ko] Zchulz]
grepe 10.29%, 2248 3.42%, 3| #-L 1881% = Jelht

Characteristics Strain | Characteristics  Strain 2 Ag e oAn} dutd & F =429 §30.6%)3H= A
Gram stain - Lactose - °]7]' vix) ek Z kel o] §-2k(10.7%) 3 23] 2 §8R(16.4%)
o rod | Matate ' & sleasleh SOD2) el el 24 2
pore - ylose - e =
oty Raffinose . tehd A& SCD A R o] W AZ FE T
Catalase Sorbitol + &3} BAo]n] AYALZE as h94 grafo] AL Exlo]r] ul
Oxidase Inositol - - oz s
O/F test O/F Adonitol - el lew e
Acetate - H.S - oA ek 1l SCDe 528 F714 §tek2 Table 33} %2+
Urea - Rhamnose - o} chAvlRate] 2o gk K>Na>Ca a2olglow P
Citrate - Arabinose - o 0 opo \ ]’
Maltose - Glucose + Fest Zn& vi§- A& & yehlisicl SCDelA & 7714
Tryptophan - | Mannitol : of gegol wubuch AASA Joith g L Yool 7
Table 2. Proximate compositions of raw sea tangle powder and SCD (%)
Sample Moisture Crude protein Crude lipid Carbohydrate Ash
Sea tangle powder 145%+0.8 10.7£05 0.6%0.1 57.8%0.3 16.4%£0.8
SCD 125£0.6 19.8+0.8 1.3%£04 62.810.6 36x08
Table 3. The mineral contents of sea tangle powder and SCD (%)
Sample Ca Na P Fe 7n
Sea tangle powder  2.01X0.005 3.52+0.003 3.55+0.005 0.06%x0.006 0.02+0.005 0.010.004
SCD 0.41%0.004 0.53%0.003 1.4510.006 0.01%£0.003 0.01£0.002 -
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7142 Kol 21} Ca, Na, P2} Few wi-§- A2 oF& ety
t}. Ruperez(26)ell ol s}®l ciAlulel 274 ek Ko| 3
2F(11.58%)°] 7}
o o2 2AE ] gtz ok o)E B A F71A
§heF K(3.55%)>Na(3.52%)>Ca(2.01%) 72 &A= A v
et x et 2 gheke A ohar zfelst sl

thA ke] vl gz SCD} A 5.9 S0} r] A4S Table
4ol Yehil e}, SCD2 Fo}v) 4k §H82- 31.0 g/100 g
© 2 thAju} A 5o Fopnl At §HEFal 6.1 g/100 g K.t}
=2 $X 5 e g} o] A& SCD whilAl ghafo] o} A
HA F R} o] 2] Jebydy] g o2 of Aot oA
WA 8 Z aspartic acid$} glutamic acid”} 22 770.8
829.8 mg/100 go 2 A A o}v]:Abe) 262%5 x| 5F4
a2 1o ofm AR 10% ©]3HY] Ao o] T 1A
olu] ;Ate] A mbe] @ olu[ At o 2 vlebytel SCDell
A & aspartic acid®} glutamic acid7} 24-2F 3,760.1 & 4,752.8
mg/100 g2 2 SCD AA opvlwAte] 275%=2 et
aspartic acid®} glutamic acid7} 8 olv|x4kel-& o
At chAl et Al g2 7§ Lee 5-(27)0] Bad vi4
opo) ofwlip Al AT ol FAREE ZHE eblisdcl

CiA[OE SCD2| Melgd
chA w8l SCDell A gAksh 8 A 2 BF 19 v e

o
-

1]
i

B
A

o
d

Na

<

Table 4. Total amino acid profiles of sea tangle powder and

SCD (mg/100 g)
Amino acid Sea tangle powder SCD
Asp 7708 (12.6)" 3,760.1 (12.1)
Thr 3248 (5.3) 1.526.9 (4.9)
Ser 425.6 (7.0) 1623.4 (5.2)
Glu 829.8 (13.6) 4752.8 (15.4)
Gly 4454 (7.3) 2,025.5 (6.5)
Ala 589.4 (9.6) 3,091.8 (10.0)
Cys 476 (0.8) 387.4 (1.2)
Val 217.4 (3.6) 1,149.2 (3.7)
Met 142.7 (2.3) 1,109.9 (3.6)
Ile 138.1 (2.2) 821.92.7)
Leu 493.1 (8.1) 2,278.7 (7.3)
Tyr 70.0 (1.1) 407.3(1.3)
Phe 365.8 (6.0) 1,632.0 (5.3)
Lys 319.6 (5.2) 2,295.1 (7.4)
His 96.4 (1.6) 639.7 (2.1)
Arg 364.3 (6.0) 1,988.5 (6.4)
Pro 471.0 (7.7) 1,517.0 (4.9)
Total 6,111.8 (100) 31,007.2 (100)
Do,

9 to total amino acid concentration.

221 Na(3.82%), Ca(1.01%6), Mg(0.66%) -

Table 5. Biological activities of sea tangle powder and SCD

AL 2 vehdEd|(Table 5), o]+ Park
o} 7k} Park $(2)9] o ol = 70°Ce =&

#7180 S AHgstel 25T ¥3

i iR

183 Zlo® AgRc

angiotensin-1 converting enzyme(EC
34.15.1)0] #edate](21), o] i A Fo BEAY
angiotensin-I(decapeptide)2] C 28] His-Leu s H#& 3}
o 3y 2228 3= angiotensin-II(octapeptide) &
A&siv], w3 "ehrtslel kel bradykining £33 3}
ks At A7tk & ACE #s]#8A12 7144l hippuryl-
histidyl-leucine(Hip-His-Lew o} ACE7} 2}-&-3l+ 721§ o
A 3] hippuric acid("FxAb) 2] A& 2= Zle] o), oAt
Fo] ACE A 8l &4 -2 39.31%0°]1 90 25 SCD2 26.07% 1.
o} oF 13%4 % ©] Fok(Table 5), thAvhg #33k SCD7}

AL o] A &A=} Lee 5(29)2 8|2 F-E max-
azyme®} papain® 2 7}-3 Al 8417F ¥ peptide®| T
o] 7} wgkew ACES 4% Z71gh vk 1 o] Foll &
FAo] Holxlrha 31929, Kim 5 (30) % H5o]e) A4
9 &4 72 29 ACE A dl5& 7o) E4
3
T2 g FA ol Aake] TR ald e T FEAQ
4ol o) 8] Yepdria B wslgie) o] ACE A&l a3 E
et peptidert Zhsl] Al 3ol wal oAl E&) = o]
peptide®] A& o) v} F27} depx] 7] wjFolc}, £ A g o
A] €} A]wk SCD7} ehA| ok 2k B ek ACE A s @A o] o &
o] f-= thA|uh o] 9]+ ACE #8384 &2 o] SCD Alx
A F A g & FaAEHUAY, A R F
o] A B-o] AAFsE AR s 824 So] ACE &4
o] AL F3lsts S3A R 283l Vb AR Mo
Zch 2 A& A= thA]vhE single cell 2712 #3)317]
9)ste] WP ES Hrsle] 1547 7 Ea)stsd o] ACE
33} ¢k

A& S veldls Bl digk ARAE
gir}, 28 22 thAlul SCD7} chalvpEw B ol ACEZA] o]

Sample Antioxidative activity

ACE inhibitory activity

Anticoagulant activity Anticancer activity

(%) (%) (sec) (96)
Control - - 355" 15.33°
Sea tangle powder 07" 39.31° 55.3° 29.27°
SCD 0.3 26.07° 345 31.20°

YMeans in the same column with the different superscript are significantly different (p<0.05).
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Fig. 1. Microphotographs of hippocampal CA1l region in the sea tangle powder and SCD pretreated group (A: sea tangle
powder and C: SCD) and post-treated group (B: sea tangle powder and D: SCD) 4 days after ischemic insult.
In all groups, a few pyramidal cells are stained with cresyl violet in the hippocampal CAl region.
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