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1. 71EAbE el o] WAy (ELISA) &9

Al -3 = AR=EA = AR (chitooligosaccharide: COS) ¥ AR A
(N-acetylchitooligosaccharide: NACO0S)9] H&=S 3+ a42HAZ=HYH  (enzymed-linked
immunosorbent assay, ELISA)S & H3slaA} 3 71+ 2813 (COS6, NACOS6, 2 COSM)=
hapten© 2 3ol o]5& BSA FFZAFAIA WILES FH8tal, 247 E7jo] Weste] 5o

gAE AastAth AH 43 ELISA (competitive direct ELISA: cdELISA)el| <] g d%?‘é}ﬁ]
= 10°~10° pg/mlez 2% ¥3580th cdELISAZ 3% A9 wausAe HES di
FCOS6 FA st FCOSM FA= COS (2~6men)E & 43R0 NACOSE 719] {143

o] Al

A

].

Ay

ARk, COSoll tigh w8442 4338 WA vEerst

off

Fokdh 3 FNACOS6 &A= ool + A 9= Rtdl= NACOS (3~6mer)E & 14
o= ¢

2. A Alme Azl &Y
3 & FAE o] &3 cdELISAE AM-+3 5 COSe NACOSSE Ao A &gt

% COS9 &AL gastdy NACOSY EAFA & Adido= v vkt =3 COSe
o= FCOS6 A Ett= FCOSM A17F 0L /83 Aoz yYeh) ¢do =
T2 FCOSM FAE o8& COSe #Ae Al=siirt. A A+-A A5 5 e =&
FEE (20~25%)+= ELISA 415 WaatAnt, A/ 85 1008 o] 3]AstH wafjd o]l Ao
LERLA] @rol EAlo] 7F5Ekdth COS6S HEHE& 10~300 pg/g A 713 spike testoll A
Bz FE&ol 120£19%% YL, cdELISAC 93 Al-¢-A 5 COS &40l 4ot Aoz
12374=2

i
lo
2
+
=2
1

248e FH8L cdELISAZ #4138 A3, COSe Higde
36.3£20.7 ng COS6 equivalent/g (]38}, png/g= FAITHZE YElWT THREZE §3 2 5
AN-A (40.3£225 H 40.2+21.6 pg/g), AMHAEERE FHA H FAA (471207 2 441+
21.8 pg/glel ©E AAET =A dewon, S4 V|iEEE 25~36719 (4494237 1
g/g)o]l 2471 olstrt 2w =2 AFES HA SR o571t BAA fode HolX
B tes

Hl

Q

©)

wn

et
o
_E,

H

[rtt

g
fu)
X

b
f—B
Z
et

o o
3 o
kN
>

2 (458 ug/g) > skl <156 ng/g) o= deukth 713k COSQ] Eéﬁ@%k—e— &3

5 39 (62.1 ug/g) > 1049 (436 ug/g) > 670€E (315 ng/g) «2& YUEHT
HeEt 839 BuaHe] 4% 507, BaRel 49 150/ A% Aow e
gk APl wE 25Tl ML FAAZ KA COS FEFL, 20% A (947 n



g/g) > 15% 9A7 (926 ng/g) > 25% D=8l (699 ug/g) +o = YERSLT]

tOgoz H7MES &35 AT EatAe] A$ 20% dAE = 15CAA 37143 =
AANAE o, 95 H7ke A2+ (178 ng/g)v o2 H7MES F7F= A FERT COS
o] gteFo] YF3] AT A A 20% FAE 25CAA 3/ 43 AS o, a4 A
7Fst A8 (84.0 pg/g)oll B8kl exo-chitinase (En3) (150 pg/g)@}t chitosanase (Enl) (119
ug/g)E F7HE Agg FelA COSe 3ol 7HE =A yEuth sWskA e A 20% 4
Ae g2 25TolA 7HE sA4A drt Hr7rgk A2+ (174 pg/g)ol Blgte] “@rl& (WB) +
chitin digest (CD)” (59.2 pg/g) > "Enl + En3 + protease (En5-40)" (53.7 ug/g) > "En3 +
CD" (495 ng/g)®¥ o= =8t dAHow HI7MEe 93 COS & Wst= A9
T, AR, 713 e wet vhAa Aolvt = Ao yEht ofd disiA e F7HA ]
AHEZF astth =3 3 5 COS9 =2EH A4 (F-N) = EsHA (R=0.69), 3
(R=0.62), 933l (R=0.51)NA EF Z#Adol ddoern, a7l =555 COSo IS

WA= =A HERso

d@dHow YAk Aol date]l B ArE DAY WA Ald A
2 T HEAR A 4T ekl 747 244 F 8% WUk A, TRHR] ViEe &
2 (80%) > 231 (6.0%) > F3 (653 > FU BH) £o= et geos dEdH
o7 gk M43 T EHez FUEAS Adeste] COSTFol w2 Aast dETE £
2 84 ARE tider AeAAE AAETh 2AREY Vs A AdA, A
2ol AR, FA Vs B foFl AolE B olTAk 53] T
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Ay, COSTF (59.2 ng/g)el 7Hd =& “WB + CD” (25T)
o2 9t Hrte 17Fe1 10,0009 2 H =}
o7 flAA R 7ol UHF YA vERY Al A Aibel= FA ST o9k A oR
“Enl + En3 + En5-40" (25C)¢] A$E 7]3A¢] ¥Estal COSe 52 =29 A7b7t
18815 /kg o= wl¢- =A YeY o] A% FAZFEATE 18 “En3 + CD” (25T)¢] %
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H 1 & AT 2] JHR

01
x ol gxo gtk %, 1990,; Lee, 1998).
IR AAES uid Z7EAE Kol g, 19959 1.6 %=, 1999 9

= ] ! of 4%t
oz dvhtk of 20%9 AFL vEhla Qor] AFY s wolwm YrkE g
w). 58 A, @A, dase] Aagel AA AdFe) 7% o4 AfdHn U;, o] F
M) gabarel of 30%F AAska ek olsk g, el Mol o FFe 19999
7 19000801 0w Al $3e] A A7 8Y00ECI AT A $HL AAAR 5] o4 7}

A7k ANl AE 19999 gk oF 20000 Qo AA ADFe vk

FAEA w3 HstH AT EAHORE o] Fo|A| 7] Al A
Al (salt-fermented shrimp, saewoo—jeot)< 1 A7) ufe}
st o® el oA S39 dEE AFSEHE A
(Acetes japonicus)= ©1A|7} vz 2 U] ZF=He 4Asta4a7 59 A (Kim et al,
1990). AA7FA] Aol A3 A== A FAL e #e A, sFEHde] &
5 Audtoel g AT, FrIFEd #HE AT, AMFAA alkaline protease®] 78 Al
2 54 Tl #3 A7 vk (Nam et al, 1998). A%

ot 3l VIARES SAVRLE, SYWEIZ, pl, FRBY, GFE Sl 93 werh
1=

g, 712 ATATHES AN -] &old wA4EE 2o SATEVI, dF
== 44 2 Aot dnew o= oz S-Euete] A3l Alzol HYEHA Fes o
Sota Stk o= #HehA Aabvlee] AgUE Bl Abgish Wetel] 2 AoirE Ha it

ol ALFY VAl I AT EA ddAe, dAAAA N, Fakst o &84
ol rEof A=el iﬂﬂ?i‘“%(Ryu 1998). Chitosan< aLHF-7F7FA] o] 254 o ofE o
2 &8y, A2 Ve AFaAR S w24 A REAE T 1 299 el
AS dEkd wk Sl HE A Foll HASA LS 7k chitosano] A3td A¢-A S
Aoz Ale-A e dvfsd 2 RUH7EA S At Thseta 53], =oll &alAdol mi¢
wre chitosan¥} €], chitosan?] E4EA=2 oA 71ESHuF S I §3io] a9
AR Aol HS addor By vk

=51 %

COS+= [B-14-D-glucosamine®] 3%rA]<l chitosan® oligomer® ™ %54 (Mikami et al,
1988; Ishitani et al, 1988), 3%4 (Tokoro et al, 1988), &4 (Suzuki et al, 1985), Z& &5
Z£228-(Kim et al, 1997)% 9 *ﬂﬂ"* 71s8E e &yndeolth o8 COSel 7574 24

FaAEA olgo] FHH wet dE S oY JHA YA 7]sel tig AIdE vr"
o8 AFHIAEMN FsAt I}‘ , 78 Ul AFHVIERE SQlEY BE AF
A7bEE ARSH A e Aol



719l COS A=W o2+ HPLC(Uchida et al, 19889)2} TLC(Yabuki et al, 1988;
Yoshihara et al, 1992) 22 i H] A ¥ (Moore, 1968; Rondle et al, 1955) S©°] At} o]zdt W
HES F53 Ao A AFE Wol] o8 Bl oyl A% 22 matrixZH-E v

o
COSE 338717 s ofHy. =3k COSi=  chitin  oligomer®! 7]|¥1-28 3%
(N-acetylchitooligosaccharide: NACOS)9} €] deacetylation¥ ©] 0¢] HPLCol 2]3F &A1 A]
UV A=717F obd RI HE715 Ab&alof st 23 FolA vt £4 Xstal AFo=
B FEste] A3t 45 st g Aol Aok TLCA o3k 412 G2 o]7]
Hue Aol B 4 Aoy HPLCY 459 w7iA = 2 dA o] 8 & 73 oF &t
ninhydrin sprayel s 5ol wrgow & 4 vy vy Ae= wafadol tia) dF

of +AA R doji} oligomer®| A F7F AEstA] sirt ol EAFS @l
3] 4] chitooligosaccharide (COS)ell 5o]& <2l AE Aitstar o] FAE o] &3t AHATN &
/\‘5@1%@% (competitive direct enzymed-linked immunosorbent assay: cdELISA)S & H3
COSel H&s ztdsta w=4 3 4 & WHE Biastd o (Kim et al, 2000). 184,
A2 93 9 chitosanelvk COSe &A1 2 1 kel sk A= 79 Aled vt gle
g, L 7t AH9-AS did JheialsE 59 Wz g o o5 A& #A el A9 =7
sot7] w<olth.

2 AFoAE COSel HE 3 /7Y vEE FAE Aiteta A H A7 ELISAd 9] &}o]
A EAAE zAete] QA Foll A1t COS AWM HAAxUE AFA gdstAtt
T o] & o] &3 ATAFT COS94 TFEA, vol7k COSY s =diste Ay ¢
e Wl A E

FAl Aol 7o + 9 Aoluh

2l 3
S @Wol dh= tho] gl o oligomero] ek A H U= glucosamine monomer®] gk 7
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M2 =ule 7[e
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A 1A AFAES 2A

RCE D K

ALe 44| F2 ol g3 FhE opAolHl o Byobrokst AR, @Fol Utk 1
AU AAE AZES oA AFARe] 1 xste] AFS AL g A9 AR gon
Z3e] AEA WERPH e A el kel Az TS WPstel AUsL JE
Aol ABHOE ASHAL AL FAAN R o] §H AT FRAAE FA} F2
W 5o SRefoR, ARAAE Y % Ao Nzel ol g5 ol gk

B, AL A A wNAe A F dolAE JHE ARalsel WE BN (Ex,
NEFSY I BF F2HBdE, GUA, A2 BYFY, 4Dl W nEAE,
b, WeRay, Fid F oUd Auae A g (Sugano %, 1980 Hirtano %,

1985; Suzuki %, 1984; Mikami %5, 1988). Chitin2 N-acetylglucosamine®] -1, 423+ 2}
1009k o] o] A izt v o =A A2, AAF, 257, o ol thgshA s 9l

E BAZ U 19E o4 Qi Ao F4H I JHE 1.

%1 78 AEY 719 &=
AR 27 718l k(%)
Ela=sigd 26
g 18
EZHA 11
< Al 35
z 3%
up o} 7} A 12
B A ¢ 32
HThAY] - 42
A5 25
ol & 6
= 4
27 o 41
&3] (Asp., Pen., Sac) 2 E Axd FH%)
gl 3(WE AEXY FTH%)
H Al 19
L7/ ) 2~10
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19 1. Chemical structure of chitin (A), chitosan (B), and cellulose (C)

3t chitin® CelluloseS} A FZE 71X Qo Bz Ulo oM doln| =78 714
7

d3t7] wZell 3}shefrol e

A TAMA A2 (13.3g) A (13.3g)3 71EAH8I% dd)e T
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a4
FoAgh Aol s et Wwo] BEEHA ggkorn o= JEAFY] -NHy 1w (pKa=6.4)©]
A < = g & 5 JH/IEAN &
aFo] in Vitro oA 2] ACE A& &4 3 SHR(Spontaneously hypertensive rat)ol41e] &
o MAlE YFE HEsSIL 7R/7IEA SEl1dS 25 ACE AsEds Holm 5o 3%
7N1EAE S]] ACE A& ICs)2 0.9 umole 2.2 A =74 ACE &4o] $-F3slthar
HaE 34 peptide(H)H 128 9Fe] X841 Captopril Hohe= oFE WESkARE 2bg A peptide
o] T SFAY FAEE 59 ACE AdllseE S 7t skt (i 2). H3 354
= 3 2.14 mg/kg ratS SHR(Spontaneously hypertensive rat) 27wtel]l thsfe] 73A)
of & dokE SAT v Fo T AAZE Aol BT HAIYS Bon ojwe] et
+ 27+48 mmHg¥ 36443 mmHg =2 ZAstAch (3 3). olv 7I1'/71EAF &8/a1de] ACE
32 71"]/71 B4t Selarde] -NH29F #Aka7]9F #do] s BAes F4stal Ut
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¥ 2. Comparision of ACE inhibitory activity of chitosan oligomers with other materials”

Material ICso(umole) Material ICso(umole)
Monomer >100 Captopril 0.10
Dimmer 2.40 Captopr112>3) 0.02~0.18
Trimer 0.90 Val-Ala-Pro” 2.00
Tetramer >100 Glu—Trp—Pro—Arg—Pro—Gln—Ilu—Pro—Proa 0.87
Pentamer >100 Leu-Arg-Pro(H2)® 0.27
Hexamer >100 (-)-Epigallocatechin gallate7) 90

1Hong et al. (1998), 2)5)Ondetti et al. (1977), 3)Patchett et al. (1980), 4)Maruyama et al.
(1987), 6)Miyoshi et al. (1991), 7)Hara et al. (1987)

3 3. Systolic blood pressure reduction after administration of chitosan trimer to SHR

Aged group No. of rats Blood pressure before Blood pressure reduction (mmHg)
administration 1hr 2hr 3hr 4hr Shr

8 week 5 175+3.9 10+4.9" 14£5.2 20+6.1 27+4.8 24+5.3

21 week 5 185+4.2 17£5.0 25+6.7 30+5.0 36+4.3 35+7.9

* 2.14 mg/kg dose of chitosan trimer was perorally administered.

7)1 EAFe] Hypocholesterolemic &2 Sugano 5(1980)0] 2|3l HEx=2 HuEa o] &
AFALE oete] 71EAbe] F H AL A BFFo] Al fecalisel cholic 4He] wjEeo] ZF7}s)
a5 FElzdHeo] dave Zor IRyl glom ojef e JEALY] ZYAHE A5HAHE
71EAbo] Aol dfEA e 3 g4t A thrf dolds vEtle A4 2 4% 53
Ikeda 5(1995)2 S AHES 3 AARE 14947
FH2HE FEFS AUEGS w(a2d 2) FAF SkDa o] 3H(LP-5)l A4
B Aol Fel2HE gfo] AAasta A 10kDa o]/l A=
= | A=A 2y A& AlEQ LP-29] Aol FHlsEHE
stadrb Aol dEEA skt aYBER J|EAN JEANEE Y] (1 dF FYiHES
stadte ExE A AAVE AdS5S BT gt

IR/ 71 B4R L eke] AAAA Y, FABY T4, adjuvant2A4 9] 7] 54 )
A=7sAdS JeRal 9tk Suzukoi 5 Tokoro 5 7189 % J1EAL 2@ 193-S ddymh$-
2] Sarcoma 180 1 F Y2 BALB/C Al vh¢-29 A T Meth-Aol| diste] g F
%] < 6%FA 71EAL 2¥ardo] Ae dFFaHE JEdtta Balsksl

e 41 @ o RIorlo
o
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e
s
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b2

A% 4% 6 AE F gt
O(E 4. @A PEAoR udRy $EY ¥ GYBHL T2 6FAY AH/F)Ede] Fa
F 4US n Qe Ao BN Yot AR B4 GelqEstE G 43
AT @ AFFEA Fol e ATEZ Bal olo] I FAT /gl THE AL Aol
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a3 2. Effect of chitosan hydrolyzates on liver cholesterol levels of rats fed
cholesterol-enriched diets for 14 days. Molecular weight: LP-2 2,000; LP-5 5,000; LP-10
10,000; LP-20 20,000; LP-50 50,000(Adapted from Ikeda et al., 1995).

¥ 4. Antitumor effect of chitin/chitosan oligosaccharide*

Material Intake of COS (mg/kg) Wt. of tumor (g) Inhibition (%) Cured/treated mice
Mice(ddY) implanted Sarcoma 180 tumor
Control - 351 0 0/9
Chitin hexamer 300 0.53 85 3/7
Chitin hexamer 500 0.00 100 8/8
Chitosan hexamer 300 0.23 93 4/8
Chitosan hexamer 500 0.00 100 7/7
Mice(BALB/c) implanted Meth-A tumor
Chitin hexamer 10 5.2 43
Chitin hexamer 100 5.9 35

(adapted from Tokoro et al., 1988; Suzuki et al.,, 1986)

webd e mRsbhAe] AEaA ke r S8R, AFAE ASANE A
SR AAWo B AfraR AYHE N D A ELa o] 4w FHEol UL
Aom FZft wel Ade feton e A4TEE /b a4 L urgAel doly
o qlste] ©YEe o T e AT ool A9 o] oA ¥gkor}t A BiomassE
A Q@ AERe] e B4 4F 150l Be ATk A A A8 % RS A
9 g ol $87H WS ¥ BAZ PAE A} (X 5)



3 5. Application of chitosan

Application Examples

Water treatment Removal of metal ions flocculant, Coagulant: protein, dyes, amino acids,

Filtration

Pulp and paper Surface treatment, Photographic paper, Carbonless copy paper

Medical Bandages, Sponges, Artificial blood vessels, Blood cholesterol control,

Tumor inhibition,
Membranes, Dental/plaque inhibition, Skin burns/artificial skin

Cosmetics Make-up powder, Nail polish, Moisturizers, Fixtures, Bath lotion, Face,
hand and body cream, Tooth paste, Foam enhancing

Biotechnology Enzyme immobilization, Protein separation, Chromatography, Cell recovery,
Cell immobilization, Glucose electrode

Agricultue Seed coating, Leaf coating, Fertilizer, Controlled agrochemical release

Food Removal of dyes, solids, acids, Preservatives, Color stabilization, Animal

feed additive

Membarnes Reverse osmosis, Permeability control, Solvent separation

(modified from Li, Q. et al., 1997)

@9, JEe Quguel SaEA @t 540l Am JEAS Aol AR Fol}
alcoholell 7 erom 7|24 gl HEr} ¥ 5ol Uk Ed 7| EAS W] £
SAL pHAF 454 $8HE 49 noln 24 H& Be dehis 5 9 2 RN
FAolt 154 S Aoke] QoM AF R GJekE T puRok] 3837 AHMNE A7
siof @ w7t Bk A9 9 AEAS Bol $HA gou Senge $§4% uolv
A9 272 B A4S ANE>EA>SG P Eolt (E 6). /15 FAGME Lem
e gvge el v ZEde gude] EASAY pHA 4% A $AHE 4aS

=5 " % A Bl 7154 Fol Aloke] gl

4E L SJoFE 5 waRokl $8317] AAE AAdk T AAl
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H 3 & daidrd a 3 Ant

Ald aFFY 3

e

1. Hapten (&2]a1)e] 4]

7|EAHEE] a1 (chitooligosaccharide:  COS)eF 71®&8]a1d  (N-acetylchitooligosaccharide:
NACOS)el| gt HAHAIHS Adetr] 918kl 3E9] haptenoll tid IFAE Airetarzt st
=, Chitohexaose (COS6)¢2} N-acetylchitohaxaose (NACOS6)E Seikagakurl ZHE T30S
1 Chitooligosaccharide miture (COSM)2 th&3 7+& Wy o7 4319 o},

7}. COSM9] 4]
Al FNEA(F)A A FFE 5% chitosan (98%, DDA, degree of deacetylation)ell
chitosanase 3US AF&3}o] 40 TCollA 24 A|HE<E 7hpREste] COSMS A4HsE th(Fig.

1). AH8%¥ &4 (chitosanase)¥ endo-type®, HA&%EE 60 Colvt 2 u1F A A 49
g S skl 40 CeolA whgstrh XML 40 TollA 2472 B3 F 90%
o]de] &4 FA sttt Chitosana #< #F714F & Qo= S5 <z pH7F ¥H 3
Aw = AHAE o] &3le] turbidity® chitosanased] 28] Eal¥ A=E & = )

Chitosan 100 g
| Dissolved in D.W. 1.0 1
J Stirred and redissolved in 1 N HCI 500 ml
| Stirred and redissolved in D.W. 1.0 1
Adjusted to pH 5.0£0.4

Stirreld at R.T.

Adjuited to pH 5.0+0.4

Addeﬁl enzyme: 10 kg chitosan/g chitosanase
Reactlion enzyme: 40 C, 24 h

Stop lenzymei 80 T, 10 m

Fﬂter}d and dried

Chitooligosaccharide miture (COSM)

Fig. 1. Scheme for the preparation of COSM from chitosan.
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T3 4o BIEANS H7] 930 silicagel 60F TLC plate (Merk co)olA &4 W&
AMA AT TLCY €m e %42 Isopropyl alcohol : pyridine : acetic acid : water = 1
6 2 593 A7 959 platest 5% ninhydrin o2 53 & sdsio] I
Atk EFE4E chitooligosaccharides mixture (ZE1LEE T 2E(H))S AFE3FA Tt o w) wkAut
$2 glucosamine (GIcN)9] amine”]ol| thste] Mg o2 F3FE 7o]Abo tsfr] e w2l

| dojygor EalEZE COS2~COSTRF #AH NS ¥ GleNE YERYA] gkl 244 7F
& (O/N)9] §EgAIZEe A= COS2el W&k 714 o] && %7t 7} w2 A YeEbSth(Fig. 2.).

O

GlcN s
C0Ss2
L ]

COS3

-e
COs4

- .- -
CO0Ss5

- £
COSs6 .

" 9
CcOos7 l I !

5 30 60 120 OI/N S
Time (min)
Fig. 2. Thin-layer chromatogram of chitosan hydrolysates.
Reaction condition is 3U enzyme/g chitosan, 5% chitosan, 40 C, pH 5
O/N: over night 24 h

Chitosanase®] 7}risl] b2 2872 B7] 98] 7|22 5% chitosan (98%, DDA,
degree of deacetylation)®l chitosanase 3U= AF&3}e] 40 ColA 5%, 30+, 60, 120%, ¢
I 24 AN ZFsob 7R skt Fig. 20041 B vlel 724o] chitosanas® A &S 244 7Hs
¢ F-E sl 71 EARo] COS2~COST7ol Z2A L= A yErwth o] TLCA A Fi7k
w2 24 FE717e HESe] HPLC2 HFE4 etk HPLCEA 2 COS9l 2415 ¢

HPLC systeme ©]&3t9 o1 HES refractive indexE A3 tH(Table 1).
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Table. 1. Analytical condition of HPLC for purified chitosan

Apparatus . GILSON 132

Detector : Refractive index (RI)
Detector temp. 40 C

Column : Amide-80

Column temp. 256 T

Sensitivity D2

Flow rate : 0.5ml/min

Mobile phase : 250 mM phosporic acid

HPLCol A HZE%+ COSE COS2~COST77HA o] x| 9t o] & & COS2~COS67F A#|3l+= vl &
2 9F 63%At. 2 GIeN9F COS8¢]%2] oligomer w32 HEHA Lghe=dl oA
HPLC ¥4 A &vfol g8 E3l=d 719038 Aoz 2 4= Jdth(Table. 2).

Table. 2. Composition of COSM analyzed by HPLC

COS COS2 COS3 CO4 COS5 COS6 COS7 SUM

Activity(%) 2.64 14.55 17.40 18.78 12.62 6.80 72.79

2. sl A=

COSH NACOST tlA 2 EAFaFe] 20000]8t2 4 @EoRe= IAYS FEs 4 glonz o

55 carrier protein?} FFAAIZl AS AYYPoZ ARSI FCOS69 FCOSM &HAle] AJAt
2 COSoll tigt SolddA= o A4S §835ke] AAsEAtHStowell et al, 1981; Lonngren et

ot

al, 1976) (Fig. 3). ] AvgdstH COS62}+ COSM= EDC
(1-ethyl-3-(3-dimethylaminopropyl)carbodiimide)2] ~ <&#]  3}olA  BSA<l HESA|ZJ o =X
COS6-BSA9t COSM-BSAE wHEST. = 200 mgel BSAE 2 mle SFF9 =59 % 6
mg?] COSM= wh2A urkshH A 37kska IN HCIZ pH 4.757F U =% %
o} (315 mg/mDS 30l Z2x HAstdrt. 2e]la AL A 05 N HCIZ pH 47571 H =2
x4d3% 57 6AF F pH 4758 1t 72AF & SR diste] A5 4 mhx
T Wesrxste] Agdos AE3ke

SINACOS6 Aol Arke NACOS6Z hapten® & 3}al carbonyldiimidazole (CDD)Z
cross—linker® AF&3}9] carrier protein (BSA)o| ZAstA|zlomZH HAYo g A %35kt CDI
methyl sulfoxide, anhydrousd}ell 4] NACOS62] hydroxyl 7|9} ¥F-E-3}l9] intermediates W
t}2  carrier protein® e-amine’]¢t ZAAIFA  amide linkageE 8 AZ th(Hearn,
1987)(Fig. 4). & 25 mg2] NACOS6¢} 25 mg®] carbonyldiimidazole (CDI)E 150 pl methyl
sulfoxidfe anhydrouse®l] 2A]7F 2o A A A3} 3 1 ml carbonate buffere] 20 mge] BSA

)

ok
=}

i
o
4
>
=)
)—U
@)
o

e
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wol & A o) 100 uE Tl FAHAC

3. HRP conjugate®] A%

COS6-HRP¢ COSM-HRPE= A3 743 ELISAd  AF&3st7l 913 COS6-HRP<}
COSM-HRPE +#4H|3}11#} 1 mg periodate activated HRPE 0.2 M Na carbonate buffer®
pH 9.0=2 HA3 * 05 mgel COS69 COSME #H7Fste] 2417 whg-A171 o o 7] 100
ule] g8 (0.1 M NaHBro)< #7Fste] 4 TolA 2A12F Agstsitt o 7] PBSel +4
3l 5 sephadex G-25 (25x1.5 cm)column® 2 conjugateE A A 343t WAstAA] AL-&3}
9tk NACOS6-HRPE ®HIY 25 uls 48] 02 M Na carbonate buffer 1 mlol
peroxide (HRP) 50 mg =91 &3} &3t & 4 TolA 24A13F WX &FH T of 7]o] PBS F+4
g FFE= 99 FdsA st

COS6-BSA Conjugate

COOH \COSG NH, o) COSB—C NH-BSA

|
R- NH, + COOH —-Carriermms)» R-C-NH-Carrier
W ater soluble carbodimide(WSC)method
EDC(1-ethyl-3-(3-dimethylaminopropyl)carbodimide)

O O
Il Il
R- NH, + EDC EEEE)R-C mEmmmsm»> R-C-NH-Proetin + o-acylisourea

‘ + Protein-NH
O 2
_ CHy

N CHy,

\
CH;=CH,-N=C-N-CH,-CH,-CH,-N

Fig. 3. Scheme for the preparation of COS6-BSA conjugate.

NACOSB6-BSA Conjugate

9
NH, NACOS6-OHmmm) NACOS6-0-C-NH-BSA
LBSA cDI

9

R-OH + NH,-Carrier === R-O-C-NH-Carrier
Carbonyldiimidazole(CDI)

<+— Activation Coupling —>
0
| Anhydrous Protein—-NH
R-OH + . d Az R-0-&-NH-Proetin
Methy\su\foxlde H 8.5-10
(CH, p Stable
I idazolyl —Alkyl
CDI rbamate gar a¥nate

Fig. 4. Scheme for the preparation of NACOS6-BSA conjugate.
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4. Chitosanase @4 =4

Chitosanase &4 (Iganacio et al, 1982)2 7] EAF (Sigma) &N 2 HE A EE stdd o
9FS  dinitrosalicylic acid (DNS) W o=z =Hsleo] ZAASATE. 100 mM sodium acetate
buffer (pH 5.0)o] =<2 1% chitosan &< 300 plol &4 300 ple #H7Fsta 50 Coﬂfﬂ 10

1 WSSkt W8 $ 10N NaOH 20 pl& #7bste] wwkA[zl v 12,000 rpmel A 5

dAEE st 71 Ay AT HS EYstATh oldf AdE ¥EgdEd 300 uplel 1 ml
DNS&HS H7Mgk & &= =ollA] 581t }053}93\‘3} 7td F F839] 23 v 550 nmell A
ERLE ZAsle] eI HAoRRE FYTFS AFs At =3 4L D-glucosamined A}
g3oto] BT FS AASAT) chitosanase @A TS (U= T Z7dA 9 1 umol®]
glucosamines A slE 49 ko w AHolsgtt

5. SDS PAGE (Sodium dodecyl sulfate-polyacrylamide gel electrophoresis)

Laemmli®] "W (Laemmli, 1970)2. 2 SDS-PAGEZ A A&t th. Separating 29 FE+:
polyacrylamide 8% %, stacking 2 5%E AF&83t3th. SDS-PAGEe] 93 whufz o] Fx}af
=4 g+ A marker (myosin, 200 kDa; B-galactosidase, 116.2 kDa; phosphorylase b,
97.4 kDa; albumin, 66.2 kDa; ovalbumin)& ©]&3Ftt. @@ d=2S BSA2E COSM-BSA,
NACOS6-BSA, 183l COS6-BSA7} Z+7 05 pgl =z stdem d7]d&2 100 V, 12 mA

oA 1AIZF B¢k FAHP, A7 s T dzd A coomassie brilliant blue R-250 (CB)
2 A AT

6. Sol&Ale 41k

COSell tiat th&F2 Eo]&A (polyclonal antibody)e] ABAFS 9]sle] QoA F=H]ak whulz
S PBs (0.25M NaHPO,, 0.75 M NaCl, pH 7.2)o £3jste] WAsAT. =, COS6-BSA,
NACOS-BSA Z12]3 COSM-BSA¢® 3F& 77| 3ufg|¥ el E7|d 1@ ©
ngo 2 3sto] PBSo| £3fA71 ¥ Freund's complete adjuvante} 1:1=2
® interchangeable syringeZ ©]43}¢] emulsiong THETH 1 TS, o] & 3ulz] E7)9 St}
2] apcto] Z47F 1 ml (0.5 mg/head)® FtFAME abo] 12k WS AA AT 22HFH 44}
A o] F7MH e 25 14 (A WY F 3 5 7)o ® AAF o™, Freund's incomplete
adjuvantE ©]-83}9] emulsions A 2% ths, 1 ml (0.5 mg/head) ¥ E7]9] S olu tlE F-of
ol gatFAl akglth W 47 1Y Fo E719 Ao wmRE wie] & 100 ml 7F
FA g Ad F AT TR Aol WAt doAls FaLA7] AL, 2417 FF WA
A wkAeE tg, 9AEE (3,000 rpm, 10)8ke] A S 25t sodium azide (NaN3)E
0.02% = Al H7kste] A3 A7k WJsE st

=+ 1o
g
18
o
o2
fllo
(o]
(e}
(e}

k331 Micro—mate

mr\q Hn:

o}
=
=
=
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7. 29 =AY (Enzyme-linked immunosorbent assay)

7} ¥174 ¢ ELISA (non-competitive indirect ELISA)

gA7r =AS 98 ey o] ELISAS A A59th coating buffer (TRIZMA®
PRE-SET CRYSTALSs (tris hydroxymethyl) aminomethane 0.05 M, pH 9.0)o] &3jA]7] H S
A (2 pg/mDE microplated] ZF well & 100 pl® EF3ste] 4 CTol WAaolA 5w A X
3t} coating® microplateE washing buffer (phosphate buffered saline with Tween 20,
PBST; 0.01 M phosphate buffer with 0.138 M NaCl, 0.0027 M KCI, 0.05% Tween 20) 150
ulz 33 Al & AAkE 37HA] FF/<9 A= 1/10,000=2 PBSTOl 34k o3 ZF well &
100 & A 7}6P 1 AIZE Eot Ao A FYU-gAN-SS A AT Al washing buffer2 3
3] A #3 & 2% A el goat anti-rabbit IgG-HRP conjugateS 1/10,000= PBSTel| 3|43}
o well T 100 pls FH7Fsto] 1A1F &<F Ad=dA WS A AT 1 o5 well & 100 ple
718 &9 (0.01% TMB in phosphate—citrate buffer pH 50, 0.001% H>O0,) 0. & AF-2-of A4 30&
E?_P HAAIZL F2M HSO45 50 ul 7t wenoﬂ Hol whAy %C’—% TAAZT, A =

3

v 7Hd A& ELISA (competitive indirect ELISA: ciELISA)
AR F COSY % A4S 87 93 FHI GELISAY #AL FA7E 2L 93
HA 3 FAs coating F FEAH I COSE T NACOSENS 101 &3

el
=
o 100 ul¥ 23 FLoA 14 F 719 NAgAe Aty FRES SARA

o
N
SU)

t}. AH g ELISA (competitive direct ELISA: cdELISA)

A& T COSY v% =45 317] 98 &H3 cdELISAS] 342 capture protein® &
protein A/G (2 ng/ml)-& coating buffere] &3|A# microplate] ZF well & 100 pl® &5
o] 4 T WAaoA] &3 A X8, coating® microplateE washing buffer 150 pl® 3
3] AFskdch PBSTol 4% A (1/5k)E Wellel 100 ul? ¥ i A-2olA 1A A &
COS6-HRP%} COS684S 1112 3% ZF Wellel 100 pl® 9 ar Ao A] 1A]7F A2 & 3
3] AHT v 22 A AYE AFste A fJo= 9o HIA T ELISAS sdstA skt
g, AR Fol e COS9 42 COSME %+ 5= 2183 FF4S o] &34 COSM
equivalent=4 3} t}.

8 wxf w&Eo] AL

cdELISA®] wzat w52 AL83 ¥+ EHo dste] A9 4
ELISA #< 71202 3o Ada &% &

Wz whEE (%) = X 100
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=
19 olstel A 2d o] 4el ©Fe] ATAOE AE FEABAG, TN, ARG
T wdE o4 AAET, AW AAT ARG 24 FE, 22T A% BT AW 24
FadolA Fatel 20 C EL WESUA 77 ARo] AHEEAT (Table 3)

&3S e HOHJ Fh=
sttt 1HE R &4 5 Al ogk WstE A COS §FEwstol
s A8kt
7}, E3HA (salt-fermented toha shrimps, toha—jeot)2] 34k
A YA &4 A FA A AP AEASQA EsE (toha: MYeol, Caridina
denticulata De Haax) 2 kgoll 29 (1< % A Ak Alx) 20% (w/w)Es H7hshe] 5
T, 15 C, 283 25 CollA 509 &< A5kt 724+ AESI dAE sHA &
3L 500 ml square bottleo] ¥ i F7 0.03 mm Zgd8d HAFHUo Yo FZAAA (-70
Tt oew, A7te a458 olu]ZA(F)ol| A Alakettl. 18] wheat bran (WB)& %
APE (1A ARl A At o=z 10 C Yddae] Astas Ao A&t
Zk At & 50g¥ ste] @AM E AFHIT EE AR ARY d#dASs FASH] 9l
waring blender® 60%7t 23} ] 500 ml square bottled] ¥ i &3] F74 0.03
mm ZZ g FFHYe Yo & b (=70 Tt Fir AN 4TS
of Ab-&3}thH(Table 4, 5).

[l

H”*‘%J%

:l:’

o>J -101'
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Table 3. The sources of commercial salt-fermented shrimps used in this study

Sample Fermentation Sample Fermentation
Nol English name [Korean name Area be%inrggng No. English name [Korean name Area be’ﬁrggng

1 Ojeot | Mokpo 2000.6 | 47| Seha-jeot AlstA  |Kwangchun| 2001.9
2 Ojeot oA Mokpo 2001.6 |48| Seha-jeot Alet3l [Kwangchun| 2002.3
3 Ojeot &3 Mokpo 2001.6 | 49| Seha-jeot A aHA Chido 2001.3
4 Ojeot oA Mokpo | 20016 |50 Setajeot | M3t | Mokpo | 20013
o Ojeot 2 A Mokpo 20016 |51  Chujeot % Mokpo 2000.9
6 Ojeot oA Kanghwa 2001.6 |52 Chujeot FA Mokpo 2000.9
7 Ojeot oA Kanghwa 2001.6 |53 Chujeot FA Kanghwa | 2000.9
8 Ojeot A Chido 20026 |54 Chujeot Z=x] Chido 2001.9
9 Ojeot oA Kwangchun| 2000.6 |55 Chujeot FA Kanghwa | 2001.9
10 Ojeot oA Kwangchun| 20016 |56 Chujeot FA Mokpo 2001.9
11 Ojeot A Gomso 2001.8 |57 Chujeot F3 Kwangchun| 2000.9
12 Ojeot A Kanghwa | 20026 |58 Chujeot FA Kanghwa | 2001.9
13 Ojeot oA Kanghwa 2002.5 |59 Chujeot FA Mokpo 2001.9
14 Yugjeot 4 Mokpo 2000.7 |60 Chujeot A Kwangchun| 2001.9
15 Yugjeot 4 Kwangchun| 2000.7 |61 Chujeot =3 Kanghwa | 2001.9
16|  Yugjeot 3 Mokpo 2000.7 | 62|  Chujeot e Chido 2001.9
17 Yugjeot . Mokpo 2001.7 | 63|  Chujeot >3 Chido 2001.9
18 Yugjeot A Mokpo 2001.7 |64 Chujeot =2 Kwangchun| 2001.9
19 Yugjeot 4 Kwangchun| 2001.7 |65 Chujeot =3 Kwangchun| 2001.9
20 Yugjeot A Kanghwa | 2001.7 |66 Chujeot =2 Gomso 2001.9
21| Yugjeot 3 Mokpo 2001.7 |67|  Chujeot e Kanghwa | 2001.9
22 Yugjeot 4 Kanghwa | 2001.7 |68 Chujeot =2 Kanghwa | 2001.8
23| Yugjeot 3 Mokpo 2001.7 |69|  Chujeot e Kanghwa | 2001.9
24 Yugjeot 4 Kwangchun| 2001.7 |70 Chujeot =2 Gomso 2001.9
25 Yugjeot 4 Kwangchun| 2001.7 |71 Chujeot =3 Kanghwa | 2001.9
26 Yugjeot 4 Chido 2001.7 |72 Chujeot =2 Kanghwa | 2001.9
27 Yugjeot 4 Kwangchun| 2001.7 |73 Chujeot =3 Kanghwa | 2001.9
28 Yugjeot 4 Chido 2002.7 |74 Chujeot =2 Kanghwa | 2001.9
29 Yugjeot 4 Kwangchun| 2001.7 |75 Chujeot =3 Kanghwa | 2001.8
30 Yugjeot A Kwangchun| 2000.7 |76 Chujeot =2 Kanghwa | 2000.2
31 Yugjeot 4 Kwangchun| 2001.7 |77 Chujeot =3 Kanghwa | 2002.8
32 Yugjeot 4 Kwangchun| 2001.7 |78 Chujeot =2 Kanghwa | 2001.9
33 Yugjeot 3 Kanghwa | 20027 |79 Chujeot =3 Kanghwa | 2001.9
34 Yugjeot A Kanghwa 2001.7 | 80| Gogaemi—jeot| IL7)m]Al Gomso 2002.5
35| Yugjeot 4 Chido 2001.7 | 81 |Gonjaengi—jeot| =7°1A Mokpo 2001.1
36 Yugjeot A Mokpo 2001.7 | 82| Detdegi—jeot | Y9 d7]13 |Kwangchun| 2002.3
37 Yugjeot 3 Mokpo 2001.7 | 83|Chuldaegi-jeot| Zuwj7]A Kanghwa 2000.8
38 Yugjeot 4 Kanghwa | 2002.7 |84| Mix-jeot =% Gomso 2000.6
39 Yugjeot 3 Kanghwa | 20027 |85 Foreign =91 %) China 2000.2
40 Yugjeot 4 Kanghwa 2001.7 |86 Foreign o x China 2001.1
41|Bugsaewoo-jeot| 53 Chido 2002.7 | 87 Foreign 2291 %) China 2001.3
42|Bugsaewoo-jeot| A -$-A Chido 2002.7 |88 Foreign F=dA China 2001.1
43|Bugsaewoo—jeot| %A Chido 2001.7 |89 Foreign FAA China 2001.9
44| Bugsaewoo-jeot| A -$-A Gomso 2002.7 |90 Foreign F=dA Vietnam 2000.2
45|Bugsaewoo-jeot| A Chido 2001.7 |91 Foreign 2291 %) Vietnam 2001.6
46|  Seha-jeot AleA |Kwangchun| 2002.3 |92 Foreign A Vietnam 2001.1
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Table 4. Treatment conditions of enzymes

No. 1 2 3 4 5
Enzyme Chitosanase | Exo-chitinase |Endo-chitinase Cellulase Protease
Product Chimax-035 | Chimax-N-Exo |Chimax-N-Endo|Celluclast 1.5 L | Flavourzyme 500

name FG MG
Company Amicogen Novozyme

Preparation| Bacillus sp. |Cellulomonas sp.|Cellulomonas sp.| Trichoderma Aspergillus
strain GM13 strain GM13 reesei oryzae
Mode of | Endo-cleavage | Enxo—-cleavage | Endo-cleavage | Endo-cleavage |Endoprotease and
action type type type type exopeptidase
complexe type
Catalysis | Breakdown of | Breakdown of | Breakdown of | Breakdown of Breakdown of
chitosan into chitin into its chitin into its celluose into celluose into
chitobiose, monomeric unit, | dimeric unit glucose, glucose, cellobiose
chitotriose and N-acetyl cellobiose and and higher
higher glucosamine higher glucose glucose
oligosaccharides
Molecular 45,000 Da 54,000 Da 63,000 Da - -
weight
Optimum 45~6.0 6.0 7.0 45~6.0 50~7.0
pH
pH stability 45~8.0 7.0~8.0 4.0~8.0 45~8.0 7.0
Optimum 60 C 5 T 60 C 50 T~60 C 50 C
Temp.
Temp. |[More than 90% | More than 90% | More than 90%
stabillity |activity remains| activity remains |activity remains _ _
after 24 hr after 1 hr after 24 hr
incubation at |inubation at 40C| incubation at
40°C 45T
Activity Chitosanase, | Enxo-chitinase, | Endo—Chitinase, |[Endo—glucanase, 500 LAPU/g
35,000 U/g 2,000 U/g 8,000 U/g 700 EGU/g
Shape White powder | Yellow powder |Brown powder| Brown liquid | Brown powder
Application | Hydrolyzing Hydrolyzing chitin Hydrolyzing Hydrolyzing
chitosan cellulose protein
)
CD7 2 mg /100 g | 4 mg /100 g | 4 mg /100 g B B
shrimps shrimps shrimps
. 3)
,Tr;eeitt Al 3 mg /100 g | 1.5 mg /100 g | 1.5 mg /100 g -
shrimps shrimps shrimps
conc.
D
ACT 4 mg /100 g - 4 mg /100 g | 40 ul /100 g |40 mg or 400mg
shrimps shrimps shrimps /100 g shrimps

YLAPU is Leucine amino peptidase units.
ST, is salt-fermented toha shrimp (Caridina denticulata).
YA.J. is salt-fermented shrimp (Acetes japonicus, yugjeot).
YA.C. is salt-fermented shrimp (Acetes chinensis, dongbaegha-jeot).
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Table 5. Treatment conditions for the preparation of experimental salt-fermented toha shrimps
(Caridina denticulata, toha—jeot)

No. | NaCl [Temp. Addition
0% |-70C | Control
2 Control
3 ] Chitosanase (Enl)” + Exo-chitinase (En2)”
4 i Wheat bran (WB)
5 Control
6 Chitosanase (Enl)
7 Exo-chitinase (En2)
8 Endo-chitinase (En3)”
9 Chitosanase (Enl) + Exo-chitinase (En2)
10 | 15T ™ Wheat bran (WB)”
11 | Wheat bran (WB) + Chitosanase (Enl)
12 | Wheat bran (WB) + Exo-chitinase (En2)
13 | 20% Wheat bran (WB) + Endo-chitinase (En3)
14 | Wheat bran (WB) + Chitosanase (Enl) + Exo-chitinase (En2)
15 | Ground
16 | Ground : Chitosanase (Enl) + Exo-chitinase (En2)
17 | Ground : Wheat bran (WB)
18 | Control o)
19 Chitosanase (Enl) o
E Exo-chitinase (En2)
21 25C | Endo-chitinase (En3)
22 | Wheat bran (WB)

YEnl ~En3 were added to toha shrimps according to enzymes shown in Table 4.
YWB (finally 3%, w/w) was added to toha shrimps.

. %3 (salt-fermented shrimps, yugjeot)] A4k
A ASkA] Aol A H e A (Acetes japonicus) 4.5 kgoll 2194 15, 20, 28] L
25% (w/w)E F7Fste 5 C, 15 C, z28la 25 ColA HAs9. 24 Haa 3 70g8 &
AdE AHSTE e AleEs Edtsl A sdstA AH&sE3tt (Table 6).
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Table 6. Treatment conditions for the preparation of experimental salt-fermented shrimps

(Acetes japonicus, yugjeot)

No. | NaCl |Temp. Addition

1 0% |-70TC | Control

2 Control

3 Chitosanase (Enl)” + Exo-chitinase (En2)?
4 o C Wheat bran (WB)

5 Control

6 Chitosanase (Enl)

7 Exo—chitinase (En2)

8 Endo-chitinase (En3)”

9 Chitosanase (Enl) + Exo-chitinase (En2)
10 15% Wheat bran (WB)4)

11 15C | Wheat bran (WB) + Chitosanase (Enl)

12 or Wheat bran (WB) + Exo-chitinase (En2)
13 200% Wheat bran (WB) + Endo-chitinase (En3)

(o)

14 Wheat bran (WB) + Chitosanase (Enl) + Exo-chitinase (En2)
15 or Ground

16 Ground : Chitosanase (Enl) + Exo-chitinase (En2)
17 | 25% Ground : Wheat bran (WB)

18 Control

19 Chitosanase (Enl)

20 Exo-chitinase (En2)

21 25C Endo-chitinase (En3)

22 Chitosanase (Enl) + Exo-chitinase (En2)
23 Wheat bran (WB)

V23En1 ~En3 were added to shrimps according to enzymes shown in Table 4.
YWB(finally 3%, w/w) was added.

t}. W3R (salt-fermented shrimps, dongbaegha—jeot)2] At
SlHBAA FETF Al AFHE FWMEl (Acetes chinensis) 6.5kgol 2 920% (w/w)

HA7tete] 15 T 25 CoA A3 Gt. A7td S22 ofu A (F)o) A Al &gk
cellulase (En4)$} protease (En5)¥ Novozymesoll A Az@reton o wx g 7
3] & (chitin digest, CD)2 S HotA] & A (F)o] A ufo] & Al 2®o| A Al FHQ

2 A 7 150g¥ dAEE AFHI BE A Re Bkl EdshAl AFE-skdth(Table
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Table 7. Treatment conditions for the preparation of experimental salt-fermented shrimps

(Acetes chinensis, dongbaegha-jeot)

No. | NaCl | Temp. Addition
1| 0% |-70C |Control
2 Control
3 Chitosanase (Enl)”
4 Endo—chitinase (En3)”
5 Cellulase (En4)”
6 | Protease-40 (En5-40)"
7 Wheat bran (WB)”
8 | 15C [Chitin digest (CD)”
9 | Chitosanase (Enl) + Endo-chitinase (En3)
| 20% or
10 Exo-chitinase (En3) + Cellulase (En4)
11 20T |Exo-chitinase (En3) + Protease 40 (En5-40)
12 Chitosanase (Enl) + Endo-chitinase (En3) + Protease-40 (En5-40)
13| Endo-chitinase (En3) + Wheat bran (WB)
14 | Chitosanase (Enl) + Endo-chitinase (En3) + Wheat bran (WB)
15 | Endo-chitinase (En3) + Chitin digest (CD)
16 | Chitosanase (Enl) + Endo-chitinase (En3) + Chitin digest (CD)
17 | Wheat bran (WB) + Chitin digest (CD)
18| Protease-400 (En5-400)
19 | Endo-chitinase (En3) + Protease-400 (En5-400)
20 | Chitosanase (Enl) + Endo-chitinase (En3) + Protease-400 (En5-400)

i;’Q)’3>’4)Enzymes were added t%) shrimps according to enzymes shown in Table 4.
“WB (finally 3%, w/w) and ”CD (finally 3%, w/w) were added.

ob= i F7lel ¥a 100~105 C oA 1~2A2F Axstal Wi =
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Mohr® el o3 219 (NaCl)e] AHFo =2 Alx 5 g2 250 ml volumetric flaskel] # 3+ &
THTE T * AxAyAE oAJ3 & 5 mlE FHSEFT. vlo]A AA ez 2% KoCrOy
1 mlE Y0 1 & Falo 0.0ZN—AgNOga Hol 9o ARE A dEE TS

o obw e 4
ofme A (NHyN)= ZE a0l Yot das W o2 wAsigit. 22
AT AR 1 g2 HlolAdl Asta S5 100 mlol &8iAzl ¥ 0N NaOHE&H& 9
e ¥ golmy pHE 84% HAsAth ©17]¢] 20 ml 4 CHO solution H7F3 5 05%
CooH1Os 1 ml H7Fate] ©hA] 0N NaOH &4 o= #Aste] pH 840 =dats AHE &

A (AEFA e sto] A3 FIAAAT A v Ho® sk

(A-B) x 14 x F x 100

S

A CH2O solutions #H7tek & (F3h) & AFeo| &¥]% 0.IN NaOH solution ml
B: CH:0 solutions #H7+st $ vl & Al A&nlE 0.1N NaOH solution ml

F: 0.1 N NaOH solution®] <7}

S AR AHF (g)

ldmg ¥*2&58 Z4 =01 N NaOH 1 ml

o2 gEyoteda (NHz-N)= A& 1gs WolA¢ Hstal S5 100 mlo] §3fA]
%3 NS Mgt A A8 FolA 20 mlE Al dd A7 ddr (Kjeldahl

flasks)oll ¥ ATk o379 30% NaOH 20 ml3d} silicone®] FAZ 3 mlE Y11 EHFFX A 6
B FFsY. =79 3% boric acid (H3BO3) 50 ml7F $+= H]o] A HFo}l 0.02 N HCI
SRz HAASIT A v Aoz s

(A-B) x 14 x F x 100 x (C/D)

YRYotE A (mg %) =
S

A : Sample solution &3}e] AH]% 0.02 N HCI solution ml &
B : vte A oA 4d]lE 0.02 N HCI solution ml 5~

C: THFT= 3% ml

D:A&d 5 A ml F

F : 0.02 N HCI solution®] <7}

St AR AMAF (2)

14 mg $EYole] A4 = 002 N HCl 1 ml

ol

P A

12. q9-A ANgs 7IEASE 19
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A A F9 chitosan®] EAFF5 &2staux TLC 415 3G o™, COSY
B8 ¢35t ELISAZS 3 35F

7F. TLCOl ] %t chitosan®] &4

52 A4S Fig. 53 Zo] AHgste] TLCO 41822 ARG TLCY &vl<]
Isopropyl alcohol : pyridine : acetic acid : water = 10 : 6 : 6 : 9 & &} A7}
platest= 5% ninhydrin oz ¥ & Jlddte] WAAZHY. FEEEL

chitooligosaccharides mixture(ZE{bE: T2 (il)) S AFE-31S

ER
Cat ]

Sample (10g)
!

Homogenization
!
Centrifugation
} for 10 min at 3,000~4,000 rpm
Fraction I —» Supernatant (I-1)
|—> Precipitate  (I-2)

A

A

Adjusted to pH 10 (3.0g)
{

Centrifugation

— } for 10 min at 3,000~4,000 rpm

Fraction II —» Supernatant (II-1)
|_> Precipitate (II1-2)

<+ Dissolved in 2% acetic acid (2.9g)

!
Centrifugation
| for 10 min at 3,000~4,000 rpm
Fraction III Supernatant (III-1)

Precipitant (III-2)

Fig. 5. Scheme for the extraction of chitosan from salt-fermented shrimps.

L}, Spike Test
AI-Aell A Ho= F
HES A A3 F JESd AL
A) A 6ge 38T EAE
500 plel COS6 &S HF = 4

T 3FES 4 CToAA AXAZ F olE 100#], 1,0008] & Aste] cdELISAE
standard curve’de] A F31te] &= ELISA#S ®lsle] 1 Al59 COS do = 3Hikshstt,

st 71EArS g F#S ELISAR #A&e] 1 A3
Ao H87t5AHS 9l I
o

o )
Fsled 3,000 rpmel Al 10&E3F YAt e
=]

th COSel 4l 9% Alg2 Ag

AR 92 3 g4 109 volumed FE&wZ= PBST buffer& %3 homogenizer=
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11,000 rpmelA 2%7F &3ste] §8A171a AlA vortexingd § 1 ml¥ microhigh speed
centrifuge (10,000 rpm, 10 min)2 YA EElsto] FA NS FHlAth ol Y& HASHA HQA
A$-A FA NS PBST buffer? 1/1002 848t ¢dELISAE AAgF oM, COS6S E+&=3
2 AFE3 EEHAS o] &4 COS6 equivalent®=A 3}t

Salt-fermented shrimps (3g)

| diluted 1/10 in PBST buffer
Homogenization
‘ for 2 min at 11,000 rpm

Centrifugation
| for 10 min at 10,000 rpm, 4 C

Supernatant Precipitate
| diluted 1/100 in PBST buffer
cdELISA

Fig. 6. Scheme for preparation of salt-fermented shrimps for COS assay

13. 5

A =2 A (descriptive analysis with scaling)S ©]-83}e] Table 87 #Z& AFE Ao 2]
9% ARl R AT " A A EE FEE F&7]el 3 g A Far o 1 mlo
TES T2 T T #sAA 314 adol Al FEld Sl go] AAstRon, kA A&
< FEFde 9ol dsHAE “’\]’5} A EE 75 s Yol A (color).
AW A] (salty odor), Zdb (salty taste), 25¢ (bltter taste), 27 A% (toughness)S 2tz 7}
393 mpA o g ZF3A O 7T & (overall acceptance)S ZA}sFA T}

A B7MHE Mxes A8 aL#o FHE Bl wavel wWste MZ2-5 Prts
Fom AllAlE w5 i FUA 3~4¥ SoliAHA HAE w2 Fo| 1 AL E Prtet
L5 stlom Aty vk o] x| 013143 i WMo o 1 FrE HUleEE 53
o g AR EE dUE AFESt] AlEE 233 ARe W == T A=E U
t}. 7] &%+ 1=Extremely bad; 2=Very bad; 3= Moderately bad; 4=Slightly bad; 5=moderate;

6=Slightly good; 7=Moderately good; 8=Very good; 9=Extremely good®. & 3d}} o™ =

1=Extremely bland; 2=Very bland; 3=Moderately bland; 4=Slightly bland;, 5=moderate;

6=Slightly intense; 7=Moderately intense; 8=Very intense; 9=Extremely intense= scoring

test 3FATF. AAI= 87 AJEE st HIE e v 7H7Fe] EI NS =o]7] Y5

B BEA e 8] AAskel dwlel & PAel 4ol AR FrRES sk b,
l:l

BASAE B APAS gE WHeE Anen WA ae FHen TAYE T
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Table 8. Sensory evaluation sheet of salt-fermented shrimps

200 .

WA, B2 AURle a4 ¥, A% Nand QN4 2 dEol da Aise o
A% 4Y % BAD ol ARMEE Ho] FAA L
7l &% A =

28 (Color) Al (Color)

( ) )( ) )( ) )( ) )( )| ) ) )( ) )( ) )( ) )

4 E A= o 3]
73

AWUA (Salty odor) AWHA (Salty odor)

( )( )( )( )( )( )( )( )( ) |( ) ) ) ) ) ) ) )( )

4 = (8l o 3]
A

Ak (Salty taste) Aok (Salty taste)

( )( )( )( )( )( )( )( )( ) |( ) )( ) ) )( ) ) )( )

4 = o 3]
7Ohsm1—

-1} (Bitter taste) -7} (Bitter taste)

( )( )( )( )( )( )( )( )( ) |( )( ) ) ) ) ) I ) )

4 = ($le o 5]
7y s}

AN A= (Toughness) 1714 = (Toughness)

( )( )( )( )( )( )( )( )( ) |( )( )( )( )( )( ) )( )( )

#ct =d 9= o) &3]
7y st

Z3%+2 ¢l 713 % (Overall acceptance)
( ) )( ) )( ) )( ) ) )
4 ==
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SAS General Linear Model (SAS, 1996)< ©]-83}% Duncan® a4, @3 #7437
T 9 dse A4S ek

rSL'

L. AASAS 7IEASHITEY HAES 98 99 E4Y g4

Aol gr)sk wiel Zo] COS % NACOSe #4& #3ke COS6 (100%
deacetylation), NACOS6 (100% acetylation), COSM (chitosan®] ##A}+#3]&)S haptenS =
st 3 o WYYS FHlstar oo diste] A4kt dAlE W EA el gyl &85

7k WA dol Fr] oA o] A4k

ELISA W o2 COSE A%t Halr= Solda Ag=e] Hojd FCOS A7 £
sttt COS= &AFel 2,000017%e] HA Xstar gatow 445 o] o FAYNS #
lorm g o]Z hapten® & 3lal BSAZ carrier protein® & 3dlo] EDPCE Abg&3slo] 2
1t EDPCE BSA9] carboxyl® WH$-3le] intermediateE %HE S COS¢ amine”| £}
AlA amide linkageE A5l 3+ & urea®l FJEHIZ Hojx A Hv}. 3F 7 haptens 2
HAdo R COS6, NACOS6 ¥ COSME BSAY FFZ2AA 43 22F9] conjugates
of tiste] SDS-PAGEE AAlsAth Fig. 791419 o] NACOS6-BSAE BSAH 9 9%
W=7k sk A dEfl oy, COSM-BSAE dAldo =z HAxa &d W=7 Yelsa BSAo
COSM7} Agtslo] o positiveff} A #H O Foeg B qdglern COS6-BSAE Aol
66 kDa°llA] 200 kDa7Z7}A] 4 EH T ol st AP RHE COS6el Aoz st BSAQ

Al A Ae & ‘2}91‘4

|

N

=

[‘E
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kDa |
200 |

116 |
97

66

Fig. 7. SDS-PAGE patterns of NACOS6-BSA, COSM-BSA, and COS6-BSA conjugates.

Electrophoresis was done on polyacrylamide gel (8%) at pH 8.8 in Tris buffer. Lane 1,
Molecular weight marker (kDa); lane 2, Bovine serum albumin; lane 3, NACOS6-BSA
conjugate; lane 4, COSM-BSA conjugate; lane 5, COS6-BSA conjugate.

oA FHlE COS6-BSA, NACOS6-BSA 3 COSM-BSAE 717t Al mhg]e] E7)o & A}
A Wegstel A FRYL /100002 N the, 1 FAE MAF F ELISAR =
gk Asl, 3aksh 43 FBRe FAL dAR FEeA AAHASS Fel F F A
(Fig 8~10).
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1.5 1 —@— Rabbit#1

—¥— Rabbit #2
—ll— Rabbit #3
1.0
o
L0
q—
<
0.5
00 T T T

NRS 1st 2nd 3rd 4th
Immunization time

Fig. 8. Production of anti-COS6 antibodies as determined non-competitive ELISA. Each
rabbit was immununized with COS6-BSA on week 0, 2, 4, and 6 and bled on 7 days later

after each immunization. NRS: normal rabbit serum

—@— Rabbit #1

—¥— Rabbit #2
—il— Rabbit #3

O T T T T
NRS 1st 2nd 3rd 4th

Immunization time

Fig. 9. Production of anti—-NACOS6 antibodies as determined non—competitive ELISA. Each
rabbit was immunized with NACOS6-BSA on week 0, 2, 4, 7, and 9 and bled on 7 days

later after each immunization. NRS: normal rabbit serum.
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1.5 - —@— Rabbit #1
"~ | —%— Rabbit #2
—— Rabbit #3

1.0 -

A 450

0.5 1

0.0 T T T T
NRS 1st 2nd 3rd 4th

Immunization time

Fig. 10. Production of anti-COSM antibodies as determined non-competitive ELISA. Each
rabbit was immunized with COSM-BSA on week 0, 2, 4, 6, and 8 and bled on 7 days

later after each immunization. NRS: normal rabbit serum.

. ZSELISAC &

cdELISA® #23}7] 93t protein A/GE capture protein®. & o] g3}o] dCOSM 3+
A9k COSM-HRPE AF&3 cdELISAS] F+342 Fig. 1294 2k o] A% A& 10
’~10° pg/ml®, ciELISA®IA 10°~50 pg/ml Htbe 2o %2 vebythFig. 11). 18 s)
of o]F AFL FFE dELISAZ ¥4t =3 &COS6 FAE ol &3t COS6l tj gt
ELISA?] ZFIHS T39S o, #AEd4AE 10° pg/mlel HEEYIE 10°~10° pg/ml
Abolel Ao yeron FINACOS6 dAle] HEFAE 10" pg/mlol AEMIE 10"~
10" pg/ml AFol 2 vrERNETE FNACOS6 A7 =7t 7b4 S8 a )
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1.5 f

1.0

A 450

0.5 1

00 ’7/ T T T T T
0 10°® 102 10! 10° 10! 10¢

COSM (ug/ml)

Fig. 11. Standard curve of ciELISA for COSM.

In competitive indirect ELISA (ciELISA), each well of polystyrene microtiter plates
(#446612, Nunc, Roskilde, Denmark) was coated with 100 pl of COSM-BSA (2 pg/ml) in
a coating bufer (0.02M Tris, 0.15M NaCl buffer, pH 9.0). Antigen-treated plates were
incubated for overnight at 4 C and each well was washed three times with 150 pl of a
washing buffer (0.02M Tris, 0.156M NaCl buffer, pH 7.4, with 0.02% Tween 20). To each
well 100 ul of 1:1 (COSM : antiserum (3th #1 rabbit serum) diluted to 1/5,000 in the
washing buffer containing 196 BSA was added and left for lhr. After washing three times,
100 upl of goat anti-rabbit IgG-HRP conjugate (#A6154, Sigma Chemical Co.) as a
secondary antibody was added to each well and left for lhr. Then, to each washed well
100 ul of a substrate solution (0.01% TMB, 0.05M phosphate citrate buffer, pH 5, 0.002%
hydrogen peroxide) was added, developed at room temperature for 30min, and stopped with
50 pl of 2M H:SO,. The O.D. was determined at 450nm with microplate reader
(THERMOmaxTM, Molecular Devices Co. (U.S.A.), Sunnyvale, CA).
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100 <

B/B0(%)
3

—@— Anti-NACOS6 Ab(A)

—A— Anti-COS6 Ab(B)

—8— Anti-COSM Ab(C)

O 77/ T T T
0 104 103 102 101 109 10!

Oligosaccharides (ng/ml)

Fig. 12. Standard curves of cdELISA for COS6 and/or NACOS6. B/Bo means relative binding
of NACOS6-HRP, COS6-HRP, and COSM-HRP in the presence of COS6 and/or NACOS6
as fallow.

(A) cdELISA, each well of the plates was coated with 100 pl of protein A/G was coated
(2 pg/ml) in the coating buffer overnight at 4 C. After washing three times, each well
was coated with 100 pl the anti-NACOS6 antibody (Ab) (1/5,000 in the washing buffer).
After washing three times, each well was added with 100 pl of 1:1 (NACOS6
NACOS6-HRP diluted to 1/3,000 in the washing buffer) mixture and stood for 1 hr at R.T.
Then, to each washed well the substrate solution (H-O»/TMB) was added, developed for 30
min, and finally the absorbance was measured.

(B) cdELISA was performed according to the procedure same as in (A) except the
anti-COS6-BSA  Ab, COS6, and COS6-HRP were used instead of the anti-NACOS6 Ab,
NACOS6, and NACOS6-HRP, respectively.

(C) cdELISA was performed according to the procedure same as in (A) except the
anti-COSM-BSA Ab, COS6, and COSM-HRP were used instead of the anti-NACOS6 Ab,
NACOS6, and NACOS6-HRP, respectively.
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olo

o}, wxpuk

SCOS6 Ao waHk-g-2 3COS6 Ao EAHS FAsH7] 98] oligomer? T &%=
o W& EFFAE HAUT glucosamine (GIeN), chitobiose (COS2), chitotriose (COS3),

chitotetraose (COS4), chitopentaose (COSbH), chitohexaose (COS6) gl
chitooligosaccharides mixture (COSM)2] chitooligosacchride (COS)¢} N-acetyglucosamine
(NAGIcN), N-acetylchitobiose (NACOS2), N-acetylchitotriose (NACOS3),
N-acetylchitotetraose (NACOS4), N-acetylchitopentaose (NACOSH), hw Ak
N-acetylchitohexaose (NACOS6)2] N-acetylchitooligosacchride (NACOS)ol w3t E-o] &} 2]

WSS cdELISAZ AESIYE S u, COS6E 7|22 3o 7Z+7+e] COS9F NACOS| o gt
WARESS pg/ml unite = UERH A3 COS2, COS3, COS4, COS5, COS6 183 COSM2
FAl g COS6-HRPO Agts Aafst ow zhzke] 1C50%k (0.40, 0.16, 0.08, 0.09, 0.06 L&
3 010 pg/mh o 2HE 1 WAL 138, 344, 688, 61.1, 100 18]al 55.6%= LIEFUHFig.
13, Table 9). 18|} & N-acetylchitooligosaccharides (NACOS)9] 7 ¢+ wxjutk$-o] 0.1% o©|
st= 79 WS HolX &t COSv Td=7F AdTE wagbE&o] Folxed whs
o] NACOS+ COS6H = F3FS A A Xatsch

FNACOS6 &A= NACOS6E 7o Zate] zHzhe]l COS¢F NACOSO| tfgh wxpih-g-&
pg/ml unite = YERH A3 NACOS3, NACOS4, NACOS5, 12l NACOS6+= 3F*
NACOS6-HRP®| A3 Asistsiom zkzhe] ICs#k (0.039, 0.0064, 0.0085, L2l 0.0099 n
g/mD e EEE I WapHkEES 254, 155, 116, 18131 100 %= eyttt (Fig. 14, Table 10).
53]  NACOS4¢ NACOS67F NACOS6H.Th  wxkgo]l  =A  Yewrh. a8l o&
chitooligosaccharides (COS)e] ¢+ naFWkg-o] 0.05% olst=z A2 w-sAS HolxA &Sk
t}. INACOS6 A= FCOS6 A<t FCOSM A eF & chitosan oligomerol] w3k &3+
ARl WA AHs] wol AAl COSe HAEell | wAA X Flolth
A et o 2 FCOSM A9 A4 o] A= COSME 7IFoz3de] 7h7he]l CoSet

NACOSo| th 3+ 28-S pg/ml unite 2 e A3 COS2, COS3, COS4, COS5, COS6

23l COSM=2 Aol gk COSM-HRPe| ZA%s Aafstdem zhzhe] 1C50%k(0.23, 0.24,

0.20, 0.19, 0.11, zzg]3 0.11 pg/mDoZH-E 1 WAFEH-S&-2 489, 458, 55.0, 57.9, 100, 1&g
I 100%= e HH(Fig. 15, Table 11). 53] FCOSM @A+ COSMe| ulxpgkg-go] 3
COS6ET & QA ste Aoz Yy A% 5 COS A= Al b Frdd gk 93¢ i
TAe AFEE =Y F e 5olAdol E2 ZoeE YWt adia tE
N-acetylchitooligosaccharides (NACOS)9] 7d$-+= uzpukgo] 0.2% o|st= Ao HFSAlS H

of A gkt o] gk mARkE2 Kim 5(2000)9] -9k FARE AEFES B ATH
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Fig. 13. Inhibition of COSs (A) and NACOSs (B) on the binding of COS6-HRP to the

anti-COS6 Ab as determined

by cdELISA. B/Bo means relative binding of COS6-HRP in

the presence of oligosaccharides.
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Table 9. Cross-reactivity of the anti-COS6 antibody towards oligosaccharides as measured
by cdELISA

Oligosaccharides displacing Cross-reactivity”
Oligosaccharides

50% COS6-HRP (ug/ml) (%)

GIcN 54 0.1
COS2 0.40 13.8
COS3 0.16 34.4
COS4 0.08 68.8
COS5 0.09 61.1
COS6 0.06 100
COSM 0.10 59.6
NAGIcN 330 0.02
NACOS2 68 0.09
NACOS3 98 0.06
NACOS4 47 0.13
NACOS5 156 0.04
NACOS6 85 0.07

4 Conc. of COS6 displacing 50% of COS6-HRP
Conc. of oligosaccharides displacing 50% of COS6-HRP

x 100
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Fig. 14. Inhibition of COSs (A) and NACOSs (B) on the binding of NACOS6-HRP to the
as determined by cdELISA. B/Bo means
NACOS6-HRP in the presence of oligosaccharides.

anti-NACOS6  Ab
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Table 10. Cross-reactivity of the anti-NACOS6-BSA antibody towards
oligosaccharides as measured by cdELISA

Oligosaccharides displacing Cross-reactivity”
Oligosaccharides

50% NACOS6-HRP (ng/ml) (%)
GlcN N.D." 0.00
COS2 N.D. 0.00
COS3 23 0.03
COS4 50 0.01
COS5 32 0.02
COS6 37 0.02
COSM 13 0.05
NAGIcN N.D. 0.00
NACOS2 47 0.21
NACOS3 0.039 254
NACOS4 0.0064 155
NACOS5 0.0085 116
NACOS6 0.0099 100

* Conc. of NACOS6 displacing 50% of NACOS6-HRP

x 100
Conc. of oligosaccharides displacing 50% of NACOS6-HRP

"Not determinable

_46_



B/Bo(%)
g

—A— COS2
—W§— COS3
—@— CO0s4
—4— Ccoss
—O— cos6
—@— COSM

10 102 101 100 10t 102

COS (pg/ml)

B/B0(%)
3

—l— NAGIcN
—A— NACOS2
—Ww— NACOS3
—@— NACOS4
—@— NACOS5
—@— NACOS6
—O— cosé

103 102 101 100 10! 102
NACOS (ug/ml)

Fig. 15. Inhibition of COSs (A) and NACOSs (B) on the binding of COSM-HRP to the
anti-COSM Ab as determined by cdELISA. B/Bo means relative binding of COSM-HRP in
the presence of oligosaccharides.
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Table 11. Cross-reactivity of the anti-COSM-BSA antibody towards oligosaccharides as
measured by cdELISA

Oligosaccharides displacing Cross-reactivity”
Oligosaccharides
50% COSM-HRP (ng/ml) (%)
GIcN 40 0.28
COS2 0.23 48.9
COS3 0.24 45.8
COS4 0.20 55.0
COS5 0.19 57.9
COS6 0.11 100
COSM 0.11 100
NAGIcN 3100 <0.06"
NACOS2 155 0.07
NACOS3 ol 0.22
NACOS4 39 0.28
NACOS5 215 0.05
NACOS6 76 0.14

4 Conc. of COS6 displacing 50% of COSM-HRP
Conc. of oligosaccharides displacing 50% of COSM-HRP

PNot measured for out of boundary in Fig. 15 and the value was

x 100

extrapolated.
B NS Tmed e B2 3y

(1) &A 3% & CO 5
A ol A E o] &3 AT AYo AFAAEEA dy &&¥1 o AFHF
(B3 9 )5 nAEFd e COS EAHHe }F A tHEum et al, 2003). & <
A= AAE 3714 FAE o] &3 ELISARA AT 2410 A&ttt 1 A% IJCOSM
A7} vkgA o] 71 §-9=5Fe] A3 T COSEAIH 7fute] o] 83t tH(Table 12). °] A2 Kim
5(2000)0] A+tgk Aot vwgs w oF 10w Fro] HESHAIZE FgE ASE YEWT o=
AR 743 ELISAO] AF& %+ COSM-HRP conjugate’} Kim 5(2000)0] A %3+ AKXt 1 =& 7
3 HESS RAFRY] il Aoz AZHET au NACOSE A= HEo] ulg ytol &
COSM #A|= COS whe FAeth mpeba AJLks &4 5 wkgAdo] 943 FCOSM A&
o]-&sto] Aol FER] o} AFY FAlo] W AAT COS #4& ELISAE ©]
43oto] Hx=2 AlEsteth oyl COSel $haFiiAl= ELISA #4A] 542 AE-3E COS6E 7|
=02 YeRla, NACOSY FHIAE A= =2 NACOSEE 7oz Yehlo] AAZ=
COS6 equivalent?} NACOS6 equivalentE 2w 3}ar Jth.
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X
Q off
=
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roX

-
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Table 12. Comparison of COS and NACOS contents as determined by cdELISAsS using

three antibodies

cdELISA
| Anti-COS6 (A) Anti-COSM (B) Anti-NACOS6 (C)
Sample No.
ampie o COS6 equiv. COS6 equiv.” NACOS6 equiv.”
ug/g

1 3.2 9.4 1.1

9 7.4 9.0 18

3 15.0 35.0 15

4 5.3 11.0 13

5 175 180 37

6 49 927.0 0.7

7 195 985 35

8 8.3 165 0.6

9 8.0 145 05

10 07 21.0 0.2

11 12.0 17.0 19

12 11.0 19.0 0.1

Overall” 96 + 5.3 188 + 7.6 17 + 15

VAll of the samples were yugjeot (Acetes japonicus) of Chido.

(A) cdELISA, each well of the plates was coated with 100 pl of protein A/G was coated (2
ng/ml) in the coating buffer overnight at 4 C. After washing three times, each well was
coated with 100 pl the anti-COS6 antibody (Ab) (1/5000 in the washing buffer). After
washing three times, each well was added with 100 pl of 1:1 (COS6 or samples : COS6-HRP
conjugate diluted to 1/15,000 in the washing buffer) mixture and stood for 1 hr at R.T. Then,
to each washed well the substrate solution (F.O»/TMB) was added, developed for 30 min, and
finally the absorbance in 450 nm was measured.

(B) cdELISA was performed according to the procedure same as in cdELISA(A) except the
anti-COSM-BSA Ab (1/5000), COS6, and COSM-HRP (1/10,000) were used instead of the
anti-COS6 Ab, COS6, and COS6-HRP, respectively,

(C) cdELISA was performed according to the procedure same as in cdELISA (A) except the
anti-NACOS6-BSA Ab (1/3,000), NACOS6, and NACOS6-HRP (1/3,000) were used instead of the
anti-COS6 Ab, COS6, and COS6-HRP, respectively.

’The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA (A) and (B).

YThe NACOS as NACOS6 equivalent was determined in reference to the standard curves of
cdELISA (C).

“Mean + S.D.

@) gl 9@ Balgo o2
S AFE (20~25%)F frsta o= E

Agg dstaat 1 dFe A 918ke] NaClel =¥ HE34
= Ll

[e)
(Fig. 16). 71 A7} NaCl9 %7} 10%Q wof = 3U3HA)

=
—
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o=
4
1
>,
2
2
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o
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= 2 o] USS skt aHERE AR 20% 7HFe] A-A S 1008 o] g
AatA wafd Aol Ao vERLbA] gkol ELISAREA] o] 71538t t).

N

—O— PBST
—&— NaCl 0.1%
—— NaCl 0.3%
—A— NaCl 1%
—%— NaCl 3%

—@— NaCl 10%

A 450
*

0+ ‘ ‘ | | *
0 10 10 10 10° 10
COS6 (ug/ml)

Fig. 16. Effect of salt on standard curves of cdELISA for COS.

A 1:1 mixture (COS6 : COSM-HRP conjugate diluted to 1/1,000 in the PBST buffer) was added
to the anti-COSM-BSA antibody-coated plate. After 1 h, the plate was washed, the substrate
solution (H:Oo/TMB) was added and developed for 30 min, and finally the absorbance at 450 nm
was measured. NaCl (finally 0.1 ~10%) was added to the PBST buffer..

(3) Spike test
A3 T2 COS 40 ELISAE A& F JdSHE HES AT F, A3 <
o2 COSE 10~300 ng/g HETEEZ H7Fe th, COS9 %S cdELISAZ A stth
1oAY, A FseES 120% 2 Ve Hlang deEtglth ol A9A & COSe §
Fo] 10~300 ng/g WA cdELISA®l 93] =74 7Fsd Ao = el th(Table 13).
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Table 13. Recovery of COS spiked into salt-fermented Shl’impSl) as determined by
cdELISA?

COS6 added, COS6 equiv., detected” Recovery
(ng/g) (ng/g) (%)
10 10 = 2 (22.6) 99.7
30 30 + 3 (10.1) 102
100 140 + 27 (19.5) 140
300 416 £ 49 (11.8) 139
Overall recovery, % 120
SD., % 19
CV., % 16

YYugjeot (Acetes japonicus) of Chido was used.

YcdELISA was performed according to the same procedure as described in Table 12-B.
Y(COS6 detected after spiked) - (COS6 detected before spiked). Mean of interassay (n=3) +
SD. (C.V)).

(4) Aol nPEI} AFFe] COSTF vl
AN QN-A 92F T A=A A 58S 1YY A5, 28l 1YY AE5S =33
AL 3uBshe] BAF AT COS FFES IR (73 pg/)T AF (20 ng/p), 18T E
I T (38 ng/p)e MIWA mFREe] COSTRF] Erort, HAl A3 A7 PR o]
FoAx oo uRR AFo] FFF o] APyl HFe Ao ArF o] ey

(Table 14).

Table 14. COS contents of samples from commercial salt-fermented Shrimpsl) as
determined by cdELISA?

Sample
Part COS6 equiv. (ng/g)”
1 9 3 4 5 Mean = S.D. (C.V.,%)
Solid 93.5 110.0 67.5 93.5 40.5 73+26 (18.6)
Juice 2.9 40.5 16.5 31.1 7.0 2014 (2.8)
Whole 20.6 91.5 24.4 39.0 15.6 38+28 (10.6)

YAll of the samples were yugjeot (Acetes japonicus) of Chido.
YcdELISA was performed according to the same procedure as described in Table 12-B.

YMean of interassay (n=3).
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2. A% A$R AR COS §F % 54

$4 AR Fe chitosan®] EAFTE FHAsnA TLC £42 @skgom, oo4 COS
of ¥41& Slale] ELISAZ #a1aiv).

7}, TLCOl| 2]3%F chitosan®] #4
oA ke COSe ELISAEAHOZ oA Alg F 4
o} et o 9 A Eo] stdskA] HreS Hhejd o 2N A stel A2 =
wjFojth & TLCO 93t A A& 5 chitosan®] A4S 93 spot &3 A/HE
19 X% (GIeN~CO0S6)e] HAg =
ol & ®lt}. Chitosan &3f/d o] srol A-¢-A1e A

de Aoz AzE A (Fig. 17).

’ | ' :
. & a ™ A
K1 12 1 -2 -1 n-2 S
I Homogenization
Centrifugation
<4— AdustedtopH10 —»
4“—r
Dssolved 13 2%
acetic ad

Fig. 17. Thin-layer chromatogram of chitosan separated from salt-fermented shrimps.
(Acetes japonicus, vyugjeot) of Mokpo was used. Lane I, salt-fermented shrimps
homogenized and centrifuged; lane II, salt-fermented shrimps adjusted to pH 10; lane III,
salt-fermented shrimps dissolved in 2% acid; lane S, standard chitosan-oligosacchrides
mixture. 1 and 2 were supernatant and precipitate, respectively.
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. ELISA] & COSel ¥4

A3 5 COS9 ?{%“j*g ELISA®Z #A&3ith 1 tx 20 49 <& Fig. 129 4
et Al AlA ARE 23S TRk A% A COSQI Hg e 363 +20.7

ng/g F=° "COS6 equlvalent”ﬂ iEo] Qe Aow eyt =R
(40.3+22.58 ng/g), AHAEZE= FHAE (4714207 pg/g), AL SAAV|IEE =
b (4494237 ng/glel £ =S A¥FE BA A, ol kel EAA w9 A Aol&
Holx]| gFkth(Table 15~17).

std 71 AZ(ESHA, A, 18 AGE)S AAA =
(Table 18) 53] E3A ] A% oft& AAERT 27 =& 73?—?}-?: EO]‘/} HA] A3
Hupb= Ay 7@*4 COS 3#EFdS Q?_]__EL T 91 3

TAEE XS 2AR AdskdE, ol= COSE A wAR Aers Byl g5 ofnke
dHde FagEE S Adow RAFE A5 dARe =y oR dysrd et
Stk olel mlsl £ 919t ELISAZ COSE AF A3 Hzxo WS &0 + Ao,

Table 15. COS contents of commercial salt—fermented shrimps classified by sort

S | Range, Mean = SD (n),
ample COS6 equiv. (ug/g)" COS6 equiv. (ug/g)
Ojeot 12.5~69.0 34.1 + 188 (13)

(2A)

Yugjeot 11.3~90.0 40.3 £ 225 (27)

(53A)

Bugsaewoo-jeot 19.4~74.0 40.2 £ 216 (5)
(%4531
Seha-jeot 15~52.0 2.4 + 195 (5)

(A &A1) 36.3 + 20.7 (92)

Chujeot 4.2~90.0 39.7 + 195 (29)

(FA)

Others? 6.0~42.2 226 + 12.7 (5)

Foreign” 8.2~64.0 265 + 16.7 (8)

YThe content of COS in the sample was determined by cdELISA and expressed as COS6
equivalent.

“Others (n=5) were detdegi-jeot (1H71A), gogaemi-jeot (LMW A), chuldaegi-—jeot (3w
71A), mix—jeot (£3A), and gonjaengi-jeot (o] A).

YForeign was from China (n=5) and Vietnam (n=3).
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Table 16. COS contents of commercial salt—fermented shrimps classified by area

Range, Mean + SD (n),
Area COS6 equiv. (ng/g)" COS6 equiv. (ng/g)
Kanghwa 4.2~81.0 306 + 169 (28)
Kwangchun 12.5~86.0 471 + 20.7 (18)
Gomso 12.0~74.0 441 + 21.8 (6) | 37.2 £ 20.9 (84) [36.3 + 20.7 (92)
Chido 11.3~68.0 357 + 195 (13)
Mokpo 1.5~90.0 355 £ 227 (19)
Foreign” 8.2~64.0 265 + 167 (8) | 265 + 16.7 (8)

YThe content of COS in the sample was

equivalent.

determined by cdELISA and expressed as COS6

“Foreign was from China (n=5) and Vietnam (n=3).

Table 17. COS contents of commercial salt-fermented Shrimpsl) classified by fermentation

period
Fermentation Range, ‘ Mean = SD (n),
(month) COS6 equiv. (ug/g)?” COS6 equiv. (ug/g)
25 - 36 12.0~90.0 449 + 237 (19)
17 - 23 15~90.0 352 + 175 (58) | 903 * 20.7 (92)
7 - 11 11.3~74.0 206 + 56 (15)

YSamples assayed Fab. 17, 2003.
?The content of COS in the sample was determined by cdELISA and expressed as COS6

equivalent.
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Table 18. COS contents of salt-fermented toha shrimps and crab product.

Sample Area
. COS6 equiv. (ng/g)
English name Korean name| English name | Korean name q He’e
Salt-fermented toha E3kA Naju [BEs 17.3
shrimp
Crab-kanjang Al Youngdeok h= 9.0
Crab-jang A = Youngdeok 44 3.7
Hot crab-jang ) 8- A % Youngdeok A= 95
Stone crab-jang =A% Youngdeok 5h= N.D.V

Not determinable.

(1) =%

Azt A eA 5 Ao 58 e B Table 4 vehd uw} ol =Haat
ROl 28963 Y WE FE THAAD, FHL TL1%) >HEL 03 (10%) >HE
£3 (70.7%) «olTh olt v&ENFY AFEAE &3 (67.6%) %4 (67.69)°1 w3
2o SRS Fgstn JH(Table 19)

N AlTdE = AR dxE F4T A 163~267%=2 AlFol wmE A=
S HATh Ald A s AR A3, WEWAe] 239%% 7F
oz ZFeal F3 0 (23.7%) ol tHTable 19). o]+ Park 5 (Park et al,
1996)0] H.argh Hyt 241%9F ALl A £3] =7t HAdw COSe dHS HANWAE
e, 19.9%¢F 228%= AE7t WA uvEhd Hx4F 3 (632 ng/g)d A (461
g/g)= HAIZ COSe| FaFo] EolAl&= Ao E e

Aol Ao Z JIFE VA= o AATHS Y2FH ALHAA dEYo}
g Aaws W X2 B35y, 1 A3} Table 1901%1 B nle} o] olm el A A7) 7}
F de wWEYA (0.06%)3 T4 (0.08%)9] 7

7)
BAth o] Mok %(2000)°] H L

EIE RS REN
20

$ A=t 47 239%9F 23.0%= b}E}b}
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= Azdn

(4) COS9| &=
A4 F COS9 =S ELISAZ #Aste] & Ao #AAE st 714
2 COSY g#He B HExA =3 (632 pg/g)d §A (461 pg/g)S ofv| e d A 3
o] 7H7} 0.36%F 029%= Eror] dwi 199%9 28%% Mad Wi ot P wst
obv| ] FA47F COSe el thh IS 5 A= AlsHT

Hi

Table 19. Proximate compositions of salt-fermented shrimps

Total ) Formol- | Ammonia- | Amino-
§ NaCl Solid Moisture N N N COS6
Sample Area equiv,
) (ng/g)”
%
Ojeot
(o3 Mokpo 22.1 30.0 70.0 0.61 0.19 0.42 375
X
Ojeot
(o3 Mokpo 23.1 29.0 71.0 0.37 0.11 0.26 25.0
X
Yugjeol | Kwangchun| 229 | 296 | 704 | 049 0.12 0.38 34.0
(5A)
Yugjeot
. Mokpo 22.8 29.3 70.7 0.47 0.18 0.29 46.1
(FA)
Chujeot
_ Kanghwa 23.7 30.7 69.2 0.41 0.12 0.28 375
(F3)
Chujeot
_ Mokpo 19.9 31.2 68.8 0.42 0.06 0.36 53.2
(F4)
Foreign China 23.0 289 71.1 0.32 0.24 0.08 23.0
Foreign Vietnam 239 31.1 68.9 0.38 0.32 0.06 26.5
Mean 22.7 30.0 70.0 0.43 0.17 0.27 354

YSalt-fermented shrimps were selected from 92 samples full.

?¥Mean of interassay (n=3).

YedELISA was performed according to the same procedure as described in Table 12-C.
The content of COS in the sample was determined by cdELISA and expressed as COS6
equivalent.
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Table 20. Results of sensory score of commercial salt-fermented shrimps

2
Mean scores

)

Samplel) Area
Color [Salty odor| Tough |Bitter taste|Salty taste| Overall
-ness acceptance

Ojeot Mokpo 7.0 6.5 7.0 6.5 6.0 6.0
(A1)
Ojeot Mokpo 6.5 6.0 75 6.5 6.5 6.0
(2A)

Yugjeot |Kwangchun| 7.0 7.0 6.5 8.0 75 85
(53

Yugjeot Mokpo 8.0 7.0 7.0 8.0 85 75
(53)

Chujeot Mokpo 4.0 7.0 6.0 85 8.0 6.0
(+3)

Chujeot | Kanghwa 5.0 6.0 6.0 5.0 6.0 5.0
(%)

Foreign China 3.0 5.0 5.0 5.0 6.0 3.0
Foreign | Vietnam 2.0 7.0 2.5 4.0 3.0 3.0

VSalt-fermented shrimps were selected from 92 samples full.

?As the value increases from 1 to 9, the acceptability characteristics increases.
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3. COS &&F< =171 AT 4344 A+ A

)
M
Jm
oX,

7}. COS &%

(1) E3tA
EaAe A AdArel A3 Aol QAEA G =R MAseE TE
| 3}

g AEel(R, 19975 FUEZ 3 AAoZA odid (oF 400 ©

g Aol #ol g AR 20~30%Ge) Aol Hel MY ol SN e B, vk,
A, A8, DEa B So we Fde shel MHOm o gHeWA 1 o] 58
cha greld grhca 1993). 2 AEe o A Fol COSS FFL Eelv] Astel 4AH
7b(20%) olslel Wrlelvt mael A7k vigEe] PE Al vk 5 oole A AU

stal 1 &35 FAME Fat Qv AR CE O AREY AEH JhsAdS Feotetr] 9%
Z2H A HYE WS (EHE ez

A, Ay MY A AHAdA e 22 A3E 48 5 Aok (1) 2EE s
A gugte AEste = COS7F £3HE o Q= Ao F5En. (2) 294 A 2 B F
of ®al7F oy} 1A ®EAgFe] ZtolH ) (3) Controlol Hl&] 5 T 15 T Hu} 25 C
g ol B3 F COSe kol Az F7FATE (4) 20% AR 15ToA 3443
SN 7 FAE o] e H7brRT COSTH (178.0 ug/g)el €53 E=UTE o= E3dHA
AA 9] enzyme©] FH-ste] FHH R tE HYE A Fotk 7hed ASoE YERTH (5)
mha 2P E COS Aatdl &37F Qle Aoz Bt 6) AlZFE oz 17049 (505 pg/g) Hot
= 3/MY (633 ug/g) A3 Al Hit COS o] 2w =A detwrh (7) vkl A= 1€
A Al COSEZol w5 F7Fstdch (8) Wr7le 72 5 TeF 15 Toll Hlal] 25 TollA
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Fig. 18. COS contents of salt-fermented toha shrimps (Caridina denticulata) during
ripening. Salt (finally 20% level) was added to shrimps in every treatment. Treatment

conditions were shown in Table 5.
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Fig. 19. COS contents salt-fermented shrimps (Acetes japonicus, yugjeot) during ripening.
Salt (finally 15% level) was added to shrimps in every treatment. Treatment conditions
were shown in Table 6.
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Fig. 20. COS contents salt-fermented shrimps (Acetes japonicus, yugjeot) during ripening.

Salt (finally 20% level) was added to shrimps in every treatment. Treatment conditions
were shown in Table 6.
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Fig. 21. COS contents salt-fermented shrimps (Acetes japonicus, yugjeot) during ripening.
Salt (finally 25% level) was added to shrimps in every treatment. Treatment conditions

were shown in Table 6.

(3) s9stA
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En5-400] wAES 2 A2A sAY, chitin® ofMEolr| 7] dwd FAAGS
deacetylase®] <& (Win et al, 2001)ZA En5-40¢] tjAlsle] Enl¥ En3e HS £9]dH7
nfd st 28-S o Aow Al HUL
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= SAF v TS BAY 2% 549 HolZ Hol HAEY g4E 2= A
S B Aola HUMS LIS Y vAES] Ba (Fold R 2002. 6. 1992 HGE A}
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Fig. 22. COS contents salt-fermented shrimps (Acetes chinensis, dongbaegha-jeot) during
ripening at 15 C. Salt (finally 20% level) was added to shrimps in every treatment.

Treatment conditions were shown in Table 7.
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Fig. 23. COS contents salt-fermented shrimps (Acetes chinensis, dongbaegha-jeot) during
ripening at 25 T. Salt (finally 20% level) was added to shrimps in every treatment.

Treatment conditions were shown in Table 7.

A7 AL AT (NaCl 0%)e] COSTHFe] vl 4 vls=3gt A= Yelsted, &
A2 200 ng/g, WA 202 ng/g= A BT FEolUT ol WEE A & AA
ol M= COS7F E3HE AT COS7F AEHthe A A R Byo] oste] wAES] a7t
S Aoz AT a8 NalCl 5% 2% oF&40d 53] 25 Ce En3 73
O] tHXﬂi COS &HaFe] =skth o]+ NaClslkeol me ZAEe] Audd: 34 Al 20%
NaCls =l A& Enl 0, En2i= 13, Z18]3 En3< 83%% En3°] 7Mg ¥2 &4 %7 Yehd A
o7 Fukgeti(Table 21). Endo-chitinase (En3)< side*¥  breakdown A]7]
endo-cleavage type= 47} AFAE st COS &#s =olA st Aoz AZtdn. &
st A -9 AAF- (NaCl 0%)+= COSE=Fo] vlauA &2 A= Ueiytow 25 T w42
Lo A endo-chitinase (En3)¥} wheat bran (WB) A g|3o] A2 %2 COS gHo] YEy:

AA A g COS el LEA =& AT S3oldom oA 7} il doksto TOH%
7h e et EstA iy §A4 Ak vl Al A BalEe A BHolA COSE ol
< Aolgkal 7gstg oy, b e COSTES UEET o]=A APy dxd - 25
Aoz B o COSe =S =distst A3 AAEH
Japonicus, yugjeot)?] 20% D e]& dte] 25 ColA 3/MYE &
Ag-Aol 7HE Adetddnh o= Hiot A% (54, sWshE T4
EAE Al Ao s s
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Table. 21. Effect of salt on relative activity of chitosanase and chitinases

NaCl
0% 5% 1096 159% 2094
Enzyme
Chitosanase 100 35 3.5 0.9 0
Exo-chitinase 100 45 30 18 13
Endo-chitinase 100 93 89 85 83

(HE3FA
A7 1ML 39 2 A B F-N & 38 A H$=35t 16 THA2
9] w2 = chitosanase (Enl)®} exo-chitinase (En2)= &7 Az sk AHgtolA HlnF
=2 COSsFS Hom 25 T A4 2%0 A= wheat bran (WB) Ao =2 F-N&=F
B A (Fig. 24).
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| w =T| = 9 9O o w T U ow w w S5 o == § o5 4o =
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Fig. 24. Formol nitrogen (F-N) contents of salt-fermented toha shrimps (Caridina
denticulata, toha-jeot) during ripening. Salt (finally 20% level) was added to shrimps in
every treatment. Treatment conditions were shown in Table 3.
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Fig. 25. Formol nitrogen (F-N) contents salt-fermented shrimps (Acetes japonicus, yugjeot)
during ripening. Salt (finally 15% level) was added to shrimps in every treatment.
Treatment conditions were shown in Table 4.
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Fig. 26. Formol nitrogen (F-N) contents salt-fermented shrimps (Acetes japonicus, yugjeot)

during ripening. Salt (finally 20% level) was added to shrimps in every treatment.
Treatment conditions were shown in Table 4.
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Fig. 27. Formol nitrogen (F-N) contents salt-fermented shrimps (Acetes japonicus, yugjeot)

during ripening. Salt (finally 25% level) was added to shrimps in every treatment.
Treatment conditions were shown in Table 4.
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15 T 22 A= protease (En5-40) A2l e] 49 40 mg > 400 mge o=
F-Ng#S B¢, chitosanase (Enl), endo-chitinase (En3)* 2], Z12] 32 wheat bran (WB)
Aol A sA7I7ke et kel AEFS Holn MY £ F-N e 1.64%= 7}
F Ee AES Byt 25 THAXTAAME 243719 9oz Faxo A7 F-NI&

O E 37 A EolA= o R Kol &% P o F-No| A EaH Ut
I AZEE AAHoRE IME 4 Al =obd F-N &3S Rt E3 chitosanase (Enl)<}
endo—chitinase (En3)d g2 A9 Aita mpz7bA 2 F-NgbgFo] #& o= e
wheat bran (WB) Z128]3 wheat bran (WB) + chitin digest (CD) *2]<*3} exo-chitinase
(En3) + wheat bran (WB)A #]*¢] F-N&#Fo] A= = A el Protease (En5-40)% 2]
9 AL 15 Cobe who] A2 40 mgs =7F 400 mgs =Xt 371 SAoA F-N9 38
Fol wwoll A A8kt NHy WAlZE A8 Ag A o=m Hol Fulshslo] NHz N 3
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Fig. 28. Formol nitrogen (F-N) contents salt-fermented shrimps (Acetes chinensis,
dongbaegha-jeot) during ripening at 15 C. Salt (finally 20% level) were added to shrimps

in every treatment. Treatment conditions were shown in Table 5.
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Fig. 29. Formol nitrogen (F-N) contents salt-fermented shrimps (Acetes chinensis,

dongbaegha-jeot) during ripening at 25 C. Salt (finally 20% level) was added to shrimps

in every treatment. Treatment conditions were shown in Table 5.

A9l §33 EWMERE COSTH F-No| ke mauAzl om %4778 a F-N
stefol COST ek} H]éz—s} S A5 (NaCl 0°%)S] F-N Gkl S Ash Sisd w5 o
A2 et (S50 1329, BMEA 133%). o) wEE 34 e Aol AE F-N7}
w3 A 2 yf}oﬂ ojate] v gEe] Bajrh WS Aow AzET 183 NaCl B
15%, 20%, 18] 3L 25%°] 25 T4 En3=S A 7}sk AHelato] A= COS sto] =9kt W&
Aot A= COSH F-Ne| gL HlalgArzl gom %4 77082 F-No| COS3HZ
wl el glth. AAS (NaCl 0%)°] F-N sl nwad & Anz Ygyon 25 € 445
o] wheat bran (WB) A gv+o] HAlZ Fastdtt aga 3719 AA 25C I 3ot
F-N3 &2 15% A7 (1.59%) > 20% dA e (1.56%) > 25% HAg]l (1.34%)9] wo=
Y} o= Mok 52¢] masl o] wE|zh Ak AH e dxmolA =& S ng

th ol ZA Ao 9 - 25 AR oE E o COSY S Suse A AT
o 2= A (Acetes japonicus, yugieot)?] 20% 4 A= 25 TollA] 370E b &4 35Y]
endo-chitinase (En3)¢} wheat bran (WB)E # 2] &k /\H Aol 7+ A et
o= Al$A F COS9 F-Nitdl&= EdA (R=0.69), 31 (R=0.62), 18] &9
(R=0.51) 5 d#Ado] ddoem, Eaxlo] 457t A2 =3kvh(Fig. 30~32).
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Fig. 30. Relationship between COS and F-N of salt-fermented toha shrimps (Caridina
denticulata, toha-jeot).
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Fig. 31. Relationship between COS and F-N of salt-fermented shrimps (Acetes japonicus,

yugjeot).
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Fig. 32. Relationship between COS and F-N of salt-fermented shrimps (Acetes chinensis,
dongbaegha-jeot)
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Table 22. Contents of COS and F-N of salt-fermented toha shrimps (Caridina denticulata,

toha-jeot)".

Fermentation 1 Month 3 Months Average
F-N COS F-N COS F-N COS
Temp. % ng/g” % ng/g % ng/g
5T 0.83 384 0.82 399 0.83 39.2
15 C 0.86 68.9 0.81 53.8 0.84 61.4
25 C 0.92 441 0.92 66.2 0.89 55.2
Average 0.85 50.5 0.84 53.3 0.85 519

VSalt (finally 20%) was added to foha shrimps.

’The COS as COS6 equivalent was determined in reference to the

cdELISA.

Table 23. Contents of COS and F-N of salt-fermented shrimps

standard curves of

(Acetes japonicus,

yugjeot)".

ermentation 1 Month 3 Months 6 Months Average
F-N COS F-N COS F-N COS F-N COS
Temp. % ng/g” | % ug/g % ng/g | % ng/g
57T 1.39 44.8 1.59 52.6 1.42 14.6 1.46 37.3
15 T 1.48 51.5 1.54 61.6 141 26.4 1.48 46.5
25 C 1.43 66.6 1.64 92.6 1.47 43.0 1.51 67.4
Average 1.43 54.3 1.59 63.9 1.43 28.0 1.48 50.4

USalt (finally 15%) was added to shrimps.

’The COS as COS6 equivalent was determined

cdELISA.
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Table 24. Contents of COS and F-N of salt-fermented shrimps (Acetes japonicus,

yugjeot)".

Fermentation 1 Month 3 Months 6 Months Average
F-N COS F-N COS F-N COS F-N COS
Temp. % ng/e” | % ng/g % ng/g | % ng/g
57T 1.45 16.7 1.59 43.8 1.40 37.8 1.48 32.8
15 T 1.49 28.2 1.46 64.5 1.36 45.0 1.44 45.9
25 T 151 34.9 1.62 94.7 1.40 62.9 151 64.2
Average 1.48 26.6 1.56 67.7 1.39 48.6 1.48 47.6

YSalt (finally 20%) was added to shrimps.
’The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA.

Table 25. Contents of COS and F-N of salt-fermented shrimps (Acetes japonicus,

yugjeot)".

Fermentation 1 Month 3 Months 6 Months Average
F-N COS F-N COS F-N COS F-N COS
Temp. % ng/g” | % ng/g | % ng/g | % ug/g
57T 1.35 38.5 1.37 36.0 1.29 3.2 1.34 25.9
15 T 1.36 52.9 1.28 43.9 1.17 139 1.27 36.9
25 T 1.38 58.7 1.39 69.9 1.16 37.2 1.31 55.3
Average 1.36 50.0 1.34 49.9 1.20 18.1 1.30 39.4

USalt (finally 25%) was added to shrimps.
’The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA.
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Table 26. Contents of COS and F-N of salt-fermented shrimps (Acetes japonicus,

yugjeot)".

Fermentation 1 Month 3 Months 6 Months Average
F-N COS F-N COS F-N COS F-N COS
Temp. % ng/g” % ug/g % ug/g % ug/g
57T 1.40 33.3 1.52 44.1 1.37 18.6 1.43 32.0
15 T 1.44 44.2 1.43 56.6 1.32 284 1.40 43.1
25 T 1.44 534 1.55 85.7 1.34 47.7 1.44 62.3
Average 1.42 43.6 1.50 62.1 1.34 315 1.42 45.8

USalt (finally 15, 20, and 25%) was added to shrimps.
“The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA.

Table 27. Contents of COS and F-N of salt-fermented shrimps (Acetes chinensis,
dongbaegha-jeot)" .

Fermentation 1 Month 3 Months Average
F-N COS F-N COS F-N COS
Temp. % ng/g” % ug/g % ug/g
15 C 1.34 10.7 1.24 13.1 1.29 11.9
25 C 1.31 7.5 1.40 30.8 1.36 19.2
Average 1.33 9.1 1.32 22.1 1.33 15.6

USalt (finally 20%) was added to shrimps.
’The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA.
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( = H7kske] 156 TS 25
TolA 14047 A A COSTFe] =2 Als 657 9 control 2% X3e 8719 A5
Hgoez dsHAE At (Table 28). HAF o2 @A 139, x4 1898 o= 747
41.9%, 581%°] Hl& YEyil o]F A® ti= 20tk SOEHO] Zyzy 267, b o E 1 H|&&
712} 839%%t 16.1.2%2] Hl&= 20tH7F 7HE ol

Table 28. List of salt-fermented shrimps (Acetes chinensis, dongbaegha-jeot) for sensory
test

F-N COS
Temp. Treatment (%)? (ug/e)?
Control 1.17+0.01 41404
En5-40 1.31+0.03 34.0£1.0
15T
En3 + En4 1.30+0.04 29.5+5.5
Enl + En3 + WB 1.64+0.09 44.0+£3.0
Control 1.57+0.00 17.4+8.6
Enl + En3 + Enb5-40 1.42+0.13 53.7+4.0
25 T
En3 + CD 1.58+0.10 49.5%16.4
WB + CD 1.51+0.06 59.2+2.6

"Mean of interassay (n=2) + S.D.

The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA. Mean of interassay (n=3) + S.D.
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AR A 7EEs AEA (p<0.001), & WA (p<0.005), & Bt (p<0.01),

(p<0.001), #7 Ax= (p<0.00l), a8 FFAR 7IEE (p<0.00D)o A EF o ARl Aol &

AH(Table 29, Fig. 33~34). ¢4 7[2%+= 156 T dx7. En5-40 % En3 + End”}
510~568" 2= Enl + En3 + WB (4108)EH ti =2 Fo420 Aol& YWY, 25 T
S5 A% "x7, Enl + En3 + En5-40 ¥ En3 + CD7} 535~652H 2= WB + chitin
digest (CD)H ]2t =4 YESal WB + CD+= 2332 7H WA yeErsty. =3 &8t
o] 7|57k 3688 0% 7 e WB + CD (25C)9 4% COSEZF (59.2 ng/g)el 7H¢ =
S ANER BalFow g &ute] Feagon 7|Qdd

Table 29. Acceptability scores of salt-fermented shrimps (Acetes chinensis,
dongbaegha-jeot)

Temp.| Treatment Color Salty odor ~ Salty taste” Bitter taste” Toughness Overall s
acceptance

15 C| Cosntrol 6.71+1.47° 5.45+2.29° 6.29+1.70° 6.29+1.40° 5.74+1.61° 5.68+1.66%
En5-40 6.23+1.45° 4.87+2.05° 5.84+1.95® 5.19+1.78" 5.48+1.59° 5.77+1.59°
En3+En4 519+2.01° 455 +1.84"  500+1.90™ 5.16+1.70 5.77+1.48" 5.10+1.96°

Enl+En3+WB| 258+1.82° 4.68+2.37° 5.03+2.14™ 5.39+1.89" 5.39+1.94° 4.10£2.10

95 €| Control 6.52+1.77° 5.03+1.70 5.35+2.07"  5.39+1.69" 5.16+1.79% 6.52+1.77°
Enl+En3+En5| 6.32+1.42° 561+1.73° 5.00+1.83*  581+1.60" 5.58+1.73" 5.74+1.55°

~40
En3+CD 455+152° 5.32+1.62% 4.90+1.78 5.12+1.80" 5.12+1.61° 5.35+1.60%

WB+CD 2.32%1.56° 3.58+2.16" 4.00+£2.28° 3.68+1.66° 4.00+1.55" 3.16+1.73°

Salt-fermented shrimps were dongbaegha-jeot (Acetes chinensis).

As the value increases from 1 to 9, the acceptability characteristics increases.

sbMeans*tS.D are significantly different in the same column within same item (“p<0.005
and T p<0.001).
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(A)

—— Control(157C)

—8—En5(157C)

Overall acceptance Salty odor

En3+En4(157T)
En1+En3+WB(15TC)

—¥— Control(257T)

Toughness Salty taste

—+—En1+En3+En5-40(257C)

—— En3+CD(25C)

Bitter taste

—=— WB+CD(25T)

(B)
—e— Color

Control(15C)

—=— Salty odor

WB+CD(25C) En5(15C)
Salty taste
En3+CD(25°C) En3+En4(15C) Bitter taste
—— Toughness
En1+En3+EN5-40(25C) En1+En3+WB(15T)
—e— QOverall
Control(25C) acceptance

Fig. 33. Diagram of acceptability scores of salt-fermented shrimps (Acetes chinensis,

dongbaegha-jeot)
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(A)

—e— Control(15C)

Overall acceptance Salty odor
—m— En5(157C)
En3+En4(15C)
Toughness Salty taste
En1+En3+WB(15C)

Bitter taste

(B)

—e— Control(25C)

Overall acceptance Salty odor —m— En1+En3+ENn5-40(257C)
En3+CD(25C)
Toughness Salty taste WB+CD(25C)

Bitter taste

Fig. 34. Diagram of acceptability scores of salt-fermented shrimps (Acetes chinensis,

dongbaegha-jeot)
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)=

AAA (5.00~5974), A (522~629%), 281 ANAE (419~4977)E AP T3]
Al zFo] 7k YERA] eF kA RE Mo A= tlx2T7F A% 15 ColA &= 4323, 25 Tell
= 4947 w8 Enl + En3 + WB (15 C)9F WB + CD (25 C)< 7.32~7.71@g; =
4250 tH(p<0.001)(Table 30, Fig. 35~36). 2% 15 C9] tjxro] 3482 714 v
wom WB + CD (25 C)o] 74 A tehdth(p<0.01 B, 2wke] 25 € Uz 7= Enl
3} En3 + En5-40)* ]+ Xt &ubo] 7Fait}).

Tk X Ho
Sore rr lo

Table 30. Intensity scores of salt-fermented shrimps (Acetes chinensis, dongbaegha—jeot)

Temp. Treatment Color™ Salty odor Salty taste Bitter taste™ Toughness
15 C Cosntrol 4.32+1.80¢ 5.52+1.75 5.48+1.83 348+1.67 4.19+1.40
En5-40 4.81+1.30° 5.74+1.93 6.29+1.35 4.48+1.69™ 4.94+1.69
En3+En4 5.74+1.75™ 561+1.84 5.97+1.58 4.77+1.86™ 4.45+1.77
Enl+En3+WB 7.32+2.21° 5,94+2.52 5.23+1.94 4.42+2,09™ 4.97+1.96
25 C Control 4.94+1.59% 5.77+1.96 5.35+2.04 4.06+1.77™ 4.74+1.91
Enl+En3+En5-40 |  4.94+153 5.00£1.97 5.78+1.54 3.90+1.67" 4.55+1.71
En3+CD 5.94+1.39" 5.42+1.65 5.81+1.70 4.74+1.73" 4.58+1.48
WB+CD 7714236 5.97+2.14 6.23+2.00 5.13+2.16 4.65+2.36

Salt-fermented shrimps were dongbaegha-jeot (Acetes chinensis).

As the value increases from 1 to 9, the acceptability characteristics increases.

sbMeans*tS.D are significantly different in the same column within same item (“p<0.01
and T p<0.001).
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(A)

Color —e— Control(15C)
—— Flavouzyme(15TC)

En3+En4(15C)

Toughness Salty odor

En1+En3+WB(15C)
—¥— Control(25C)

—@— En1+En3+En5-40(25C)

Bitter taste Salty taste —+—En3+CD(257)

—=— WB+CD(257C)

(B)
Control(15C)

——Color

WB+CD(25T) En5(15C)

—— Salty odor

En3+CD(25°C) En3+En4(15C)

Salty taste

Bitter taste
En1+En3+En5-40(25C)

Ent+En3+WB(15C)
Control(25C) —%—Toughness

Fig. 35. Diagram of Intensity scores of salt-fermented shrimps (Acetes chinensis,

dongbaegha-jeot)
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(A)

Color
—&— Control(157TC)
—— En5(15C)
Toughness Salty odor
En3+En4(157C)
En1+En3+WB(15C)
Bitter taste Salty taste
(B)
Color
9
—&— Control(257C)
Toughness Salty odor —— En1+En3+En5-40(25C)
En3+CD(25C)
. WB+CD(25C
Bitter taste Salty taste (@5)

Fig. 36. Diagram of intensity scores of salt-fermented shrimps (Acetes chinensis,

dongbaegha-jeot).
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o] GEARRS VB AEE AHE o AdNe] WAL Ve
9 A9l 7l ek "ol HtHR=-0.93, p<0.001). & WA 7} 7
o o™ (R=-0.77, p<0.05), &uto] W&F5 A7z 7 WA,

oz Yol th(p<0.05) (77t R=-0.72, R=-0.77,
R=-0.77, ZLg]al R= 089) COS9 & H=&55 Ayl 7|a w7t -0.829] F9 dedads

Z+7} 0.98 (p<0.001), 0.87 (p<0.001)& wi-¢- =oktt. 1

B2 080 (p<O.0D = Aol E=UTh o= 1

sro BRESL e Be FEE e
=y

¢ o4 g :
Fo57] faAe AFS Aol Basv] FF WEe] A FAHon W
2

Table 31. Coefficient of correlation(R) between acceptability and intensity of salt-fermented
shrimps (Acetes chinensis, dongbaegha-jeot)

Intensity
Part COS
Color Salty odor Salty taste Bitter taste Toughness
Color -0.99" -0.58 -0.08 -0.72" -0.38 -0.65
Salty odor -077" -077" -0.44 -077" -0.30 -0.37
Acceptabilit , , i
COCPLbILY Salty taste | -0.82" -0.20 -0.30 077" -0.23 -0.82
Bitter taste | -0.76" -0.55 -0.59 -0.89"" -0.35 -0.63
Toughness -0.69 -0.49 -0.34 -0.62 -0.24 -0.55
Overall -0.93"" -0.69 -0.09 -0.64 -0.29 -0.49
acceptance

S,

Significant at p<0.05, p<0.01, and p<0.001, respectively.
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Table 32. Coefficient of determination(R?) between acceptability and intensity of

salt—-fermented shrimps (Acetes chinensis, dongbaegha-jeot)

Intensity
Part COS
Color Salty odor Salty taste Bitter taste Toughness
Color 098" 0.33 0.01 051" 0.14 0.42
Salty odor | 0.60" 059 0.19 0.60" 0.09 0.13
Acceptability| Salty taste | 067" 0.04 0.09 059" 0.05 0.68"
Bitter taste| 057 0.31 0.35 0.80" 0.12 0.39
Toughness 0.47 0.24 0.12 0.38 0.06 0.30
Overall 0.87" 0.47 0.01 0.41 0.08 0.24
acceptance

S,

“Significant at p<0.05, p<0.01, and p<0.001, respectively.
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o Qe AR BAY AE
ARAor AN 8Fel BusRel i AANEAEL SUch Enl~En3: 70,000~

150,000€1/g, End+= 20,0009/L, Enb+= 37,0009 /kg, WB+ 250€/kg¥ CD+ 50009 /kg o &
UEtt Enl~En39] @7p7t ddide® w9 3tk (Table 33). & A-olA ABAEEE Aj$-319]
BABEAS A% A7 AbEole AW, ¥, F9H], ek, AAHolE 55 AL

A gFar destete]l HrbECd o3 AVF AswS aeskdivh &, COSTEFel M w2

+ CD (25C)A el 49 97k= 10158¥9/kge® YEsk=T, ol skl 1 kg %7}01
10,0009l 30 g ©71= (3%)e] @7kl 7593 30 g CD (3%)°] &7kl 1509+ tshe] 4k
Aolth v Fulatse o9 e WP o R AFEattH(Table 34).

COS ol 7H4 =2 WB + CD (89.2 ng/g)= 97k 101589 o2 SEtA| vk, 7|5/ o]
316 o5 w-g- ol Aj-A AAtel = F-A st tHTable 35). o] ¢t+= thx%4 o= Enl + En3
+ En5-40 (25C)9 A9+ COS9 3= (53. 7 ng/g)< =AT D}7P7P 18,815 /kg "¢ =
et} o] AS-% FAREAT 1y, En3 + CD (25T)9 4%+ COS 3 (495 ng/g)el
Ml Z O WA AbeE (129509 /kg) = LTHA] EA] ot /‘H%’ﬁ Aatel A3 o=
skt

Table 33. Cost of shrimps, enzyme, and additives

Part Product name Cost Company
(Won)
Salt-fermented foha shrimps Toha-jeot 66,000/kg -
Salt-fermented shrimps Yugjeot 30,000/kg -
Fermented| Salt-fermented shrimps Dongbaegha-jeot 10,000/kg -
shrimp
Ojeot 15,000/kg
Other Chujeot 10,000/kg -
Chitosanase (Enl) Chimax-035 150,000/g
Exo-chitinase (En2) Chimax-N-Exo 80,000/g Amicogen
Enzyme
Endo-chitinase (En3) Chimax-N-Endo 70,000/g
Cellulase (En4) Celluclast 1.5 L FG| 20,000/1
N.
Protease (Enb) Flavourzyme 500 37,000/kg ovozyine
MG
Wheat bran (WB) - 250/kg -
Oth
ers Chitjn digest (CD) - 5000/kg | EASY BIO
System, Inc.
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Table 34. Calculation for Economic analysis of experimental salt-fermented shrimps

(Acetes chinensis, dongbaegha-jeot)

Temp. Treatment Calculation 'Eg‘;a}cl
Shrimp Additives (won/kg)

Cosntrol 10,000 0 10,000
En5-40 10,000 14.891/En-40 400 mg 10,015

15 C
En3+En4 10,000 2,8009/En3 40 mg + 8¥/En3 400 pnl 12,808
Enl+En3+WB 10,000 6,0009/Enl 40 mg + 2,8004/En3 40 mg + 18,308

75¢1/WB 30 g
Control 10,000 0 10,000
Enl+En3+En5-40 | 10,000 6,000 /Enl 40 mg + 2,80099/En3 40 mg + 18,815
14.89/En-40 400 mg

25 C
En3+CD 10,000 2,8009/En3 40 mg + 1509/ CD 30 ¢ 12,950
WB+CD 10,000 7T549/WB 30 g + 1509/ CD 30 g 10,158
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Table 35. Summary for economic analysis of experimental salt-fermented shrimps (Acetes

chinensis, dongbaegha—jeot)

Temp. Treatment COSD Overall acc;ptance Cost
(ng/g) Mean (won/kg)

Cosntrol 4.1 5.68 10,000

Enb5-40 34.0 .77 10,015

15 C En3+En4 295 5.10 12,808
Enl+En3+WB 44.0 4.10 18,808

Control 174 6.52 10,000
Enl+En3+En5-40 53.7 5.74 18,815

25 T

En3+CD 495 5.35 12,950

WB+CD 59.2 3.16 10,158

"The COS as COS6 equivalent was determined in reference to the standard curves of
cdELISA.

2>Sensory evaluation test were shown in Table 29.
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ATk (AAEEZE 13,0009 /kg, COSSHEF 495 ug/g) : (48 FWeks: 10,0009 /kg, COSTHF
174ug/g). °1% *@*&XHXJOM ololg Frkatel Buesl Asatd e REael og A
el pujEdE FlZuzt A (g welsh 1500090k BuieeZ0) 2,0009/kg),
of web A wWEelo] 150001 0% sk 25FYEabs oF 20099 olF How &
=wr},

_88_



A AmRAM

AAH =

A

7t 71 EARE 2 1 H(COS) ol o

}a1 o]5& Z+7Z} carrier protein (BSA)o A

S

- COS6, COSM, NACOS6E hapten®

ol
vA

ol
o
Br

B

—_
o

oot

G

Fed Al

52 o3

protein A column

FAE

- 5o

o
o

il

(ELISA)

EEEES

tel COS (3 NACOS)¢]

[

s ol&

=)
H

% COS¢] ELISA

o

~

o

el
G

i)

p—

0
X

!

7K
X
il
o

TR

on

i

el

bol At Al

L3
e

=

- ELISA

1}
™.

7 36 ug (COS6 equivalent)/g® }E}

ol

oA 7}

_]

oS
ofr

el
e
Mo
o)
"X

o

)
—_

2t COSgH&
- COS %

)
o
e
o
e

L

~

1

=5k, 574371

)
AA ] P27

ERY =

o] A ¢

=
=

sto], @av "ot

9
Fol waL, 7]

KR
=
1

I
=]

ol & APl YAt

13
=

- COS

3

3t BRIl S5

<

lel COS

S

el 7%

pyl

-

Aol A=

1%

Eo
=

ki3

2 2 (COS)el

A&
=

=

]

-7

)
—~

3. SCI =wAA, 31

o

Ton

s & COS

Al A S

—‘:51'

- ELISAd] ¢

_89_



!

il
i
w

%

2 AL FHCOS)ell o g+

AL
=

=

]

7

o

TR

oF
Nlo

"

of-
)
<

5. Ak Aol 7= ol

_90_



10
ifg!
_..n_
|

-4

X 6

3 A <]

3

a4 A

18] 7], 23(2):Pp. 87-92

1 2], 20(6):Pp. 883-839
=9] Angiotensin-1 gt

25 E Angiotensin 3}

N Rk

2

]

CEAS T

14, 27(1): Pp.1-6

4 3}, 1995.

[

;O_v
_

-

1

A

Tor

B
o

)

Gl
mmo

ﬂw_wo

Hin

=
A A7 <

A

&

14, 28(3):

7F &3 9

J

%
=4

=
T

of 7

}

O]
pad

7} 2= A

h=i

. 1997
=

)
£

[¢]
o

R

] o;
i
7]

Pp.301-308
7

7.

-208 (1990)

1. 173

79l

=13
=

o)
)
A
N
-
5o

N

a2 dEek AE AE

W
T
—_—
~
N
~a
o
K
M
ol
~
o
il
Nk
o
=y
3
X
2
—_
N
el
A
%
A=
K %0
D
NI
LS
P
(R
of- «*
;O.#r ﬂ
Gl
_i o
o
m R
Bo <
N
.
T -
o) T+
~n B
o

E]

|

vl

X

g

2]

iR

24
yul

v 5 Al e

THEY Y=

7he.

+ medical diet

pul

1], 25(5):Pp 871-877
9

AH- A S, 147 (1997)

Q2

[¢]

BRI

1%], 25(4):Pp. 608-616
1998. Antioxidative activity on human low density lipoprotein oxidation by bacillus

FAAL T, A24, 1006 (1993)

-
[¢]

3.

sp. BH-96 isolated from fermented anchovy. Food science and biotechnology 7(2): Pp.148-153

]

7

s
[e)
£
o

=13
=

=
T

13.
15.

o

23]

"W
Hn
=K
jzel

N
H

0

<]

i
4
TR

o
w

3] %], 29(2):Pp 230-239

ol

o

o
N
T

—

b
=K
ozel

N
g

3 x, 27(4):
813 =], 9(4):Pp

J

A
ful

g

-

3|
il

A %A% dimethylamine® A4,

|

m =
. =

Pp.471-477
223-231

el

<

]

ol

B

ol

o

H

sl

B
()
K
K
E]

U
B

H8hA], 37(4):

A%, 7

o
1191-1195

-

Pp.487-494

21.

—_

o)
ol
=Y
H

)
70
i
Wk

ral

A
-91 -

A8, o] A4 1983

29(6):Pp. 1196-1201
o] &3,

23.



133-139
24. olF3, AL, 1974 HEA AL A wE wAERe wWsld sty arpalers] A,
7(3):Pp.105-113

25. o]H3E olg=, AFd, AFd, Mg, ol<g, 1A v FARETIE] 54 gk s)
a3 7], 1: 267-278 (1986)

26. FA3E, gAd= AR oA g, 1998 AAFEEEH dAgs 7 o B 2 TA. 32 E3s)3)
2], 30(3):Pp. 655-659

27. A4, 1998. AZFEHY dAL&s +F9 By 2L A FFAEHSI A, 30(3):
Pp.655-659

28. X%, S AS, HYd, dea, dA8Y. 1997. A eAARAD w45 Bkt Wsh =2 F g
3] 7], 29(6):Pp. 1208-1212

29. A, 1997. AE ZF AF nAEARY dEF 2 HE AF FHFAVERYAYH AR
LA

30. 2. 1985, A 4]

4
shel WAbetgl H e

ARG 27138 Azxd 2 AFe] Tl ¥ A FAgAE o

3. HAE, AT, 1984, 71 2 E&7)zbel] wE "o shgid]. s 2 F e8] A, 16(1):Pp.
23-28

32. A FFAEAAR: S FFE (4 Ax)

33. A&, 1996. Ag AEFe vAEsH FEEFIA A mF. ] Korean society of food
science and nutrition, 25(5): Pp.885-891

34. Cherl-Ho Lee. 1993. Fish Fermentation Technology in Korea

35. Christian Milo and Werner Grosch. 1995. Detection of odor defects in boiled cod and trout by
gas chromatography-olfactometry of headspace sample. J. Agric. Food Chem. 43(2):Pp. 459-462

36. David B. Josephson, Robert C. Lindsay, and David A. Stuiber. 1984. Biogenesis of Lipid-derved
volatile aroma compounds in the emerald shiner. J. Agric. Food Chem, 32(6):Pp 1347-1352

37. Eum, B. W, B. Y. Kwak, S. Y. Kim, D. H. Shon, and K. H. Lee. Enhancement of
chitooligosaccharides in Doenjang (soybean paste) and Kanjang (Soy Sauce using Bacillus subtilis
Koji and Rhizopus oryzae Koji Korean J. food sci. techinol. 35: (2) 291-296 (2003)

38. Good, R.A. and Lorenz, E.: Nutrition and cellular immunity. Int. J. Immunopharmacol. 14: 361-366
(1992)

39. Hearn, M. T. W., Meth. Enzymol, 135, 102-117 (1987)

40. Hiroshi MATSUFU]JL 1994. Angiotensin I —converting enzyme inhibitory peptides in an alkaline
protease hydrolyzate derived from sardine muscle. Biosci.Biotech.Biochem, 58(12): 2244-2245

41. Iganacio, G., R. A. Ecosio, and P. A. Fisher. 1982. Bioconversion of shellfish chitin waste:
pertreatment, Enzyme perduction, process design, and economic analysis. J Food sci. 47:901-911

42. Ishitani, K., Suzuki, S. and Suzuki, M. Transglutaminase activity of macrophages induced with
chitohexaose and N-acetylchitohexaose. Tohoku Yakka Daigaku Kenkyu Nempo. 35: 183-187 (1988)

43. Junko Sajiki and Katsuhiro Takahashi. 1992. Free fatty acids inducing mouse lethal toxicity in
lipid extracts of Engranulis japonica, the Japanese anchovy. Lipids. 27(12): Pp.988-992

44, Kim S. K. and Jeon, Y. J. Antitumor, antibacterial and calcium absorption acceleration effects of
chitosan oligosaccharides prepared by using ultrafiltration membrane enzyme reactor. Korean J.
chitin and chitosan. 2(3): 60-78 (1997)

45. Kim, H.D., H.J. Lee, Z.I. Shin, H.S. Nam, and H.J. Woo. 1995. Anticancer effects of hydrophobic

_92_



peptides derived from a cheese slurry. Food Biotechnol. 4(4):268-272

46. Kim, S. Y., Shon, D. H. and Lee, K. H. Enzyme-linked immunosorbent assay for detection of
chitooligosaccharides. Biosci. Biotechnol. Biochem. 64(4): 696-701 (2000)

47. Kim, Song E, Tongkun Pai and Hyong Joo Lee. 1998. Cytotoxic effects of the peptide from
traditional Korean soy sauce on tumor cell lines. Food Sci. Biotechnol.7(2):75-79

48. Kim, Y. M.., and Kim D. S. Fermented seafood of Korea(in korea). Changjo press, Seoul, 9 (1990)

49. Laemmli, U. K. 1970. Cleavage of structural proteins during the assembly of the head of
bacteriophage T4. Nature 227: 680-682

50. Lee, H. J. Anticancer activity of soybean peptides. International symposium on Soybean peptides
and Human Health. KoSFoST. Nov. 6. Seoul. Korea 13-21 (1998)

51. Lonngren, J., I. J. Goldstein, and J. E. Neiderhuber. 1976. Aldonate coupling, a simple procedure
for the preparation of carbohydrate-protein conjugates for studies of carbohydrate-binding proteins.
Arch. Biochem. Biophys. 175 661-669

52. Mikami, T., Tokoro, A. Suzuki, K., Suzuki, S. and Suzuki, M. Interferon inducing activity of
chitooligosaccharides. Tohoku Yakka Daigaku Kenkyu Nempo. 35: 177-182 (1988)

53. Mitsuya Shimoda, Rossana R. Peralta, and Yutaka Osajima. 1996. Further identification of volatile
compounds in fish sauce. J. Agric. Food Chem. 44(11):Pp. 3606-3610

54. Mitsuya Shimoda, Rossana R. Peralta, and Yutaka Osajima. 1996. Headspace gas analysis of fish
sauce. J. Agric. Food Chem. 44(11):Pp. 3601-3605

55. Mok, C. K, J. Y. Lee, K. T. Song, S. Y. Kim, S. B. Lim, and G. J. Woo. Changes in
physicochemical properties of salted and fermented shrimp at different salt levels. Korean J. food
sci. techinol. 32: 187-191 (2000)

56. Moore, S. Amino acid analysis: Aqueous dimethyl sulfoxide as solvent for the ninhydrin reaction.
J. Biol. Chem. 243(23), 6281-6283 (1968)

57. Nam. E. J., S. W. Oh, ]J. H. Jo, Y. M. Kim, and C. B. Yang. Purification and characterization of
alkaline protease from saewoo—jeot, salted and fermented shrimp (Acetes japonicus) (1998)

58. Norlita G. Sanceda, Tadao Kurata and Nobuhiko Arakawa. 1984 Fractionation and identification
of volatile compounds in patis, a philippine fish sauce. Agric. Biol. Chem., 48(12):Pp. 3047-3052

59. Norlita G. Sanceda, Tadao Kurata and Nobuhiko Arakawa. 1986. Study on volatile compounds of
fish sauces—shottsuru, Nampla and Noucman. Agric. Biol. Chem., 50(5):Pp. 1201-1208

60. Norlita G. Sanceda, Tadao Kurata and Nobuhiko Arakawa. 1990. Overall quality and sensory
acceptance of a lysine—fortified fish sauce. J. of Food Science, 55(4):Pp 983-988

6l. Park C. K., W. J. Kim , K. S. Kim, and J. N. Park. Extractive nitrogenous constituents in
commercial Saeujeot, a salted and fermented shrimp (Acetes japonicus) Korean J. food sci.
techinol 32: 1135-1141 (1996)

62. Park. W. K, Y. H Park, H. K. Kim, and B. H. Park. J. Korean soc. food sci. Nutr. 25:(5)
791-795 (1996)

63. Rondle, C. J. M. and Morgan, W. T. J. The determination of glucosamine and galactosamine.
Biochem. J. 61: 586-589 (1955)

64. Ryu. B. H., Antioxidative activity on human low density lipoprotein oxidation by bacillus sp.
BH-96 isolated from fermented anchovy. Food science and biotechnology 7 (2): 148-153 (1998)

65. SAS. SAS user’s guide, statistics (version 6.1 ed). SAS Inst, Inc., Cary, NC. (1996)

66. Shoji Konosu, Katsuko Watanabe, and Tetsuji Shimizu. 1974. Distribution of nitrogenous
constituents in the muscle extracts of eight species of fish. Bulletin of the Japanese Society of

_93_



Scientific Fishheries, 40(9):Pp. 909-915

67. Solis—Pereyra, B., Attouri, N.,, and Lemonnier, D.: Role of food in the stimulation of cytokine
production. An. J. Clin. Nutr. 66: 521S5-525S (1997)

68. Steinkraws, K.H.: Handbook of indigenous fermented foods. Macel Dekker, Inc. New York,
435-438 (1983)

69. Stowell, C. P. and Y. C. Lee. 1981. Neoglycoproteins: the preparation and application of synthetic
glycoprotein. Adv. carbohydr. chem. biochem. 37: 225-281

70. Suzuki, K., A. Tokoro, Y. Okawa, S. Suzuki, and M. Suzuki. 1985. Enhancing effect of
N-acetylchitoligosaccharides on the active oxygen-generating and microbicidal activities of peritoneal
exudate cells in mice. Chem. Pharm. Bull. 33: 886-888

71. Tae-Ick Mheen. 1993. Microbiology of Salt-fermented Fishery Products in Korea
Thomson, A. (ed): The cytokine handbook. Academic Press Inc., New York (1994)

72. Tokoro, A., Tatewaki, N., Suzuki, K., Mikami, T., Suzuki, S. and Suzuki, M. Growth-inhibitory
effect of N-acetylchitohexaose and chitohexaose against Meth—A solid tumor. Chem. Pharm. Bull.
36(2): 784-790 (1988)

73. Torrence, R.F. (ed): Biological response modifiers. Academic Press Inc., New York (1985)

Uchida, Y., Izume, M. and Ohtakara, A. Purification and enzymatic properties of chitosanase from
Bacillus sp. No. 7-M. Bull. Fac. Agr. Saga Univ. 66:105-116 (1989)

74. Win N. N, and W. F. Stevens. Shrimp chitin as substrate for fungal chitin deacetylase.
Microbiol Biotechnol 57: 334-341 (2001)

75. Yabuki, M., Uchiyama, A., Suzuki, K., Ando, A. and Fuji, T. Purification and properties of
chitosanase from Bacillus circulans MH-H1. J. Gen. Appl. Microbiol. 34:255-270 (1988)

76. Yoshihara, K., Hosokawa, ]J., Kubo, T., Nishiyama, M. and Koab, Y. Purification and properties
of a chitosanase from Pseudomonas sp. H-14. Biosci. Biotech. Biochem. 56(6): 972-973 (1992)

_94_



ol
22
L

o

g,

B

g 9
= 1

3. =7ks7lE 71 Al

—

i
0

_95_



)A

<
~H
T

.mwo

34 2

il
bl

’

al

—_—
o

To=

g, 4,1, 7 (D), Oh, O, @&,

9 wAE %

=X
N

1.

o= ]
=

|

o
=

0
i

T
N
,.mO
lf

—_—

0

B

ol

2 A}

A<l

nr
g
ol
g
il
o7
Nfo
Nfo

oo

o
i
el

v
o

B

Nd
‘mo
L]

—_—

0
i

0|
i
il

Eigs

Fe 9AAo2 HolAZ wio) A%

2.

k3l
“

a=

E Yoz A4

p—

B

o))
np
]

.

Zo 11 XA EZ

G Fo]A slto] 8FQAE ERAE F7)3HH,

5. 23+

B
“

be

6. MolA S BHEA 29 AZERH A7

o

ol

i

of AHgNE

=
-3

]
=i

(e]
T

& (reference) <182 7

_96_



7A

b
~H
T

ol
22
L

ol

g

ol

i o]
= I

3. =7ks7lE 71 Al

—

i
0

_97_



A W &

X
w|
© oy
oF =
:n @ )
5 ] I
g . T
@ £ % M
o)) —
o W X
g 3 .
X ] COS
do N FOX
< Rl HE
< = w R
ﬂ” O O .. ‘IWI _E_v
. . T .. ..
= N gl X ° < Qo (B X AR WT
—_ 5 _ Ww M= o % ol
& > MR CE oW ™ o
©° ) . — N = ) )
. — [aN] (9] <t — [aN] o

s - =

_98_

o HApza Q1A

4. Summary
5. Contents



	새우젓 중 키토산올리고당의 면역분석 및 함량극대화(18포인트 고딕계열) (중점과제명)
	제 1 장 연구개발과제의 개요
	제 2 장 국내외 기술개발 현황
	제 3 장 연구개발수행 내용 및 결과
	제 4 장 목표달성도 및 관련분야에의 기여도
	제 5 장 연구개발결과의 활용계획
	제 6 장 참고문헌



