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Abstract

Fish sauce is one of the most popular fermented fish products over the world. But it is usually manufactured
with high salt concentration (>25%) and long periods of elaboration. In order to increase the consumption
of fish sauce, the functional anchovy sauces with low salt concentrations (14 and 17%) were manufactured
by adding sea tangle (Kjellamaniealla crassifolia), ume (Prunus mume Sieb. et Zucc), tochukaso (Paecilomyces
Jjaponica), and chitosan. On 50 days of storage, pH of all treatments decreased to 5.1, while the amount of lactic
acid increased continuously as storage period increased. The amounts of VBN, amino-N, and TBA were highest
on 50 days of storage and then kept constantly or decreased a little thereafter. The numbers of total viable
cell, lactic acid bacteria, proteolytic bacteria, and fungi increased very slowly as storage period increased.

Key words: tochukaso, ume, sea tangle, chitosan, anchovy sauce, functionality

M B

WAL o) sl Foll 35 E(25~30%)°] A F & AHrlste] B
HE AA A Aprpastas 4 oA 8 & ¥
& - A A7) A AE FaptRAZE 0 24 S )el s

Al E 8 Bgol Aol @ A Fa) Aol B2l o] ¥ 1 3l
Hdzv) goleh AL oA N DR x Y 0] AE

o] Bwlsht x2u8) 402 4R A %A peptide 2 o

Fl

vl 4 Fol el 92 7bA shehsie] o shel
S2q 012 spAH, o] 45 Q29 Az Pyl o
345 FFE chrsth12),

2o I oAl AR BEY Bak GRYIAE 1908

42834%, 199941 60,670, 2000 56,974, 2001'd 47,604
£, 2002+ 38933, 2003 359338)% s H2(3), A
Eo 7189 2 o17L o o} A AR-EE Gz
Zeta zhasta ole AA el o] ute} fﬂ,‘d Az 3 Ak
ol A& WFZAste) AAY F4 2 AR FH-&2 F3)
7] f3e] 71 A9 Al 1, AAdu R, AdE A
A T& Bebste] duidle) 7)ol A Wy ATE e =Y

7164 2AE Hrbete] o FAE ¥

A o2 A

O [}
44552

*Corresponding author. E-mail: smkim@kangnung.ac.kr
Phone: 82-33-640-2343, Fax: 82-33-640-2340

N, i
ofr 4
o
2
g, G
_E,
. of
oy ¥
>,
°¥
T
x 7
-,
B
_{
=
o
mﬁl
é‘:
m
N

5} 5ol = £ &35 Jebdrh(4-6).
w42 Ca, Fe, K, %7]/& o] B ozl AlFelH, 3
7, Fdd 2], AY A4 o okdge|d oz AAE A
st A3 e AR 4FA glE B9 ol ¥
R P ik S B | 15-347]' g9t 3 AA a3t
Urhkar oA Qrh(78). F53tEE G FHAA ] Aol
_',1011,]. J:ﬂéﬁ_q \/l/ﬂ_,] /H7]—‘—‘-21-0H’ u} ‘]7];"(:]’ ;‘ﬂ/‘_]l, Héz_}’ v]
d, st H 23] 5ol A7} 9lcka el A 9Th9). Chito-
san< N-acetyl-D-glucosamine®| B-1,4-giycoside 233}
Frache] dF <l chiting deacetylationdle] @eiz) & A
A AEA} FAZ A, AL 5o AxHd giEe] gle
w(10) &, g4, FUAHE AsaE B, 8
A B2l A S o] &3t oJE 2R
A7 s A8 Folvh(11-13).

1

Ly

X T o
,/“‘Jl‘ﬁ‘o



292 Hox -

P50 48 Ad BARAE A
A% A AA(A G 26%)) A ER A 5=E 4% 2
179%2.2 2HT F Aok oA, FFehs, N EAS 3
el A% F AEFY FASAE LA

Mz

w2}l A (A e 26%)2 5z A3 FoIAE(GEA])
A EL AHgstgdh. A vl A (Prunus mume Sieb. et Zuce),
oA W Kjellamaniealla crassifolia), %-338t%&(Paecilomyces
Jjaponica) 2 7] £4H chitosan)-& A &4 fE55 = A ES

T3t o, A AT AlFE = 100 meshZ 23}
gtod 0°Coll ] AAst=ia AL-4-315 o)

Mg Aol M=

g AAY Az 1997338 537 SA43 4 26%
"l Hl B2 F FxE 14 ¥ 17%=
A vk 1%(w/v), B&3tE 9 7| B4R 22 0.1%(w/v),
AejA-& Wi 1L g 5NRG0 g) 42 A obsted A=
3hod 25°CeljA] A Aslsdrt.

248 ¥

pH+ pH meter(F-$-Hlu] 4, A &)& Al4-31e] &3 b9
o} A= g X A2 5 mlel 80% ethanol 10 mLE 7}3}o]
bR F 3500 X gol A 1087 DA B2 she] FSelg 3
83, ZFAlell 80% ethanol 5 mLE ¥z t}A] =h gk o}
LA R 5 45 A et 5°Coll A 24A1 7 wh=] g 1’4—-‘"
5 mLE #3}e] 0.1% phenolphtalein *] A]¢}-& 7}8}] 0.05
NeOH §le.2 HAsted Aoz BAssch

ofo|=&A(NH-N)2t &3

oln] & %li%‘f% Formol ‘ﬁ—c’— 1:}_/:: FA 3 Lee 5(16)2]

3 5 mLell 3/ 250 mL

> 2

o wukgd 25 mLE 01 N
A% t}-& formaldehyde &4
(pH 8.5) 20 mL-& 7]—6‘},1_ pH7} Yolxlw 0.1 N NaOH £
2 2 pH 85744 thA] A4 skt 22 22k 2.2 0.1 N NaOH
Sde] FAPE AAFIe] ofr| e ALTHE FIhTh

et 7|2zt (Volatile Basic Nitrogen, VBN) &4
A 47" 222 Conway unit H(15)S 5 gt &
=] A2 10 mLel| £F5 90 mL& 7}shod
g+ ¥ o] 3} 2| (Whatman No. 2) 2 o 343143 o}

Conway unit $]Al ol o]=}o 1 mL = #=ke] KoCOs 1 mL,
WA el 001 N HoSOsq 49 1 mLE 247 ¢ 3 37°Coll A
3A17F ub-g-3}gitl. Burnswisk(0.07% methyl red, 0.01%
methylen blue) A A 2Fg 1~2 W& #7148 ofg 001 N
NaOH=E A slo] LA A7 dazws F3)3ic)

Thiobarbituric acid(TBA) =3

Tarladgis 5(17)8] Wi ol wha} SA stdch 5 DA 4 A
10 mLel] 9% perchlolic acid 5 mLe} &H-4 20 mL-S 7}8}ed
A 23 oS 2542 50 mLE A 8-8te] of 33 (What-
man No. 2)2 o333tgi v} oJ=he 5 mLel| 0.02 M thiobar-
bituric acid(TBA) 5 mL& 7}3le] E33} o}-g 1541 2 44l
o A% & 5295 nmol| A FF LS &2 35} tetraethoxy
propane(TEP)&- 0] £ ¥ &34 o]4 A| & mL % malon-
aldehyde F(ug/mL)2Z 3AEstgich TBA 32 A2 mL
3 malonaldehyde At =02 F A)slgic)

DMETST FF

AR F Ad P AA ] At (lactic acid bacteria)<-
MRS agar(Difco, USA), &%¢]+ Bacto dextrose agar(Dif-
co, USA), A<+ standard plate agar(Difco, USA), &b
£ &l (protelytic bacteria)2- A(skim milk 20 g, distilled
water, pH 7.0, 500 mL)%} B(Bacto peptone 5 g, yeast ex-
tract 1 g, sodium chloride 80 g, Bacto agar 15 g, distilled
water, pH 7.0, 500 mL) & Z+2F 103 & 1564 478 F &3
@ A E A S AFESi T Bl 27°Col A 48417, 1ol
A& 37°Ce A 24417k MR vk FE S shich #4
222 dilution method-& ©]-43}lo] Y A &(mL) £ A =&
2 s,

Ao o 1@

oH o MEo| s}

Ml FANA M Fo) pH U AbEe] W g 7zt
Fig. 1 2 20 dehiigitt 9 ¥X5 14% A3 T4 pHE of
278 A A2 6404 A 150U A 5002 743}
3, ThAloh o4, $55h& 2 chitosang H7HE @A
N3l o] pHe AR E7] 64004 A3 1504 A F 482 74
sl on dzTe FRY Aot Yich BA o =
1796 ATl A pHE HET-4 74 A 27] 62404 150
DAl 492 a3, b A4, F3eE 2 chi
tosangd A}k B A ) pHi AA27) 62004 A3
100905 oF 472 asshel oo, 2ok FHT Aol ¢l
%chFig. D). 54 F 53 7 A2 79 pH W3les $4]
717k8] 7 3tel wpel pH7} A &H 02 Fadte AL & 5
N ol £ F BE HAEYLRE = 2 v EY
ﬂ%/‘}z—’r*‘lc’ﬂ o] AAE = {F714E8] St Z|U Ao

FA =, & HatE Vel A= Gd AT 2 A el pH

0

°



oAk, AEiA, F5stE 2 71EAde] Arkd HA AR Ay F FAEA 293

(a)

65 ¢ ~—a— Control
3 —e— Chitosan
—a— Ume
—e— Tochukaso
60 f ~x— Sea tangle
I 55 f
o
50 r
45 1 1 i — ]
0 50 100 150 200

Storage period (day)

(b)
6.5 —a— Control
—o— Chitosan
—&— Ume
—e— Tochukaso
6.0 —*— Sea tangle
L s55¢)
50
45 1 1 -l 1
0 50 100 150 200

Storage period (day)

Fig. 1. pH changes of the anchovy sauces with sea tangle, ume, tochukaso and chitosan fermented at 25°C.

a, 14% NaCl; b, 17% NaCl.
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Fig. 2. Lactic acid content changes of the anchovy sauces with sea tangle, ume, tochukaso and chitosan fermented at 25°C.

a, 14% NaCl; b, 17% NaClL
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Fig. 3. Amino-N content changes of the anchovy sauces with sea tangle, ume, tochukaso and chitosan fermented at 25°C.

a, 14% NaCl; b, 17%¢ NaCl
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Fig. 4. VBN content changes of the anchovy sauces with sea

a, 14% NaCl; b, 17% NaClL
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Fig. 5. TBA value changes of the anchovy sauces with sea tangle, ume, tochukaso and chitosan fermented at 25°C.
a, 14% NaCl; b, 17% NaCl.
Table 1. Microflora changes of the anchovy sauces with sea tangle, ume, tochukaso and chitosan fermented at 25°C
(CFU/mL)
Salt . Storage period (day)
Sample concentration (%) Microflora 0 50 100 150
Viable cell count 25%10° 56x10° 65x%10° 75%10°
Control 14 Lactic acid bacteria 1.0x10° 34x10° 3.3x10° 43x10*
Protelytic bacteria 1.0x10° 40x10° 1.3x10° 2.3%10°
Fungus 3.0% 107 25% 10" 5.0%10° 7.0%10°
Viable cell count 56%10° 6.6%10° 7.2x10° 76X 10°
Chitosan 14 Lactic acid bacteria 2.3%10° 36x10° 43x%10" 7.3%10°
Protelytic bacteria 47x10° 33x10° 2.2x10° 42x10°
Fungus 22x10° 25%10° 2.3% 10° 2.3%10°
Viable cell ccunt 41x10° 7.1%x10° 81x10° 88%10°
Unme 14 Lactic acid bacteria 22x10° 2610 50%10° 55%10°
Protelytic bacteria 45%10° 25x10° 26x 10" 2.8%10"
Fungus 19x10° 80x10° 25x10° 35x16°
Viable cell count 1.2x 103 6.6 102 7.6% 1oj 8.4% 1oj
Lactic acid bacteria 32x10 36X10 4,3%X10 53X10
Tochukaso 14 Protelytic bacteria 2.7%10° 56x10° 3.4x10° 3.8x10°
Fungus 45%10° 5.8x%10* 22x10 2.9%10*
Viable cell count 2.7% 1oj 46x% 102 55X 102 6.9% 10f1
Lactic acid bacteria 1.4 % 10° 36X%X10 3.3X10 4.3X10
Sea tangle 14 Protelytic bacteria 33%10° 1.2x 10" 45x10" 55x% 10"
Fungus 95x% 10° 31x10° 46x10° 49x10"
Viable cell count 32x10° 46%10° 55%10° 6.2%10°
Control 17 Lactic acid bacteria 40x%10° 44X 10° 2.3% 10" 3.3x10°
Protelytic bacteria 52x10° 4.0%10° 1.3%10" 2.3x 10"
Fungus 35%10° 35x%10° 26x10° 2.3%10°
Viable cell count 36x10° 56%10° 6.6x10° 76x10°
Chitosan 17 Lactic acid bacteria 5.3% 107 26x%10° 53x 10 58%10°
Protelytic bacteria 37107 53x%10° 3.2x10 35x%10°
Fungus 5.2 10° 45%10° 53x10° 5.6%10°
Viable cell count 51x10° 7.1x10° 8.1x10° 87x10°
Ume 17 Lactic acid bacteria 52x10° 46%10° 40x10° 53X 10°
Protelytic bacteria 45%10° 25%10° 35x%10" 32x%10°
Fungus 29x10° 30x10° 24x10° 25%10°
Viable cell count 32% 102 5.6x% 102 6.2% 1of1 7.2% 1oj‘l
Lactic acid bacteria 42X10 46X 10 3.3%X10 3.8%10
Tochukaso 17 Protelytic bacteria 2.7%10° 87x10! 44%10° 49%10°
Fungus 3.7X10 48%X10 2.2X10 2.7X10
Viable cell count 37% 102 56X 102 6.5% 102 75X 1oj
Lactic acid bacteria 2.4x10 53X 10 2.3x10 2.7%10
Sea tangle 17 Protelytic bacteria 48%10° 1.2x10° 35x10° 39x10"
Fungus 1.6x10° 2.1x10¢" 5.6x% 10" 4.6x 10"
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