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Physicochemical and Microbiological Characteristics of Raw Anchovies and
Boiled-dried Anchovies on the Market
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(Gyeongsang National University)

Abstract

This study was amis to look into the physicochemical and microbiological characteristics of the raw
anchovies and boiled-dried anchovies on the market. Depending on the storage temperature of raw
anchovies, the physicochemical and microbiological changes were identified during different temperature
storage. The samples were stored at 5°C and 20C, for 72 hours respectively for an experiment. As a
result, it was found that pH ranges from 5.97 to 6.70 at 5C and from 5.97 to 7.33 at 20°C. Volatile
basic nitrogen (VBN) was found to range from 8.11 to 50.87 mg/100 g at 5C, and from 8.11 to 267.88
mg/100 g at 20°C. Histamine ranged from 0.86 to 38.43 mg/kg at 5°C, and from 0.86 to 230.31 mg/kg at
20C. Peroxide value (POV) and acid value (AV) ranged from 24.33 to 211.02 meg/kg and from 15.6 to
422 mg KOH/g at 5C respectively, and also from 24.33 to 283.80 meq/kg and from 15.6 to 85.0 mg
KOH/g at 20°C respectively. Viable cell count was found to be too numerous to count (TNTC) under the
condition of 5°C in 72 hours, and 20C in 24 hours. Yeast & molds and coliform group were not found
both at 5C and 20C.

According to the size of boiled-dried anchovies on the market, the physicochemical and microbiological
characteristic of it were investigated. Proximate composition of boiled-dried anchovies for the different
sizes were 24.4~30.1% moisture, 7.8 ~14.2% crude lipid, 44.6~50.6% crude protein and 13.1~16.0 Ash,
respectively. The result of an expriment, while salinity, histamin and microorganism were within the
criteria, water phase salt (WPS), and water activity exceeded specification for the Korea Ministry of Food
and Drug Safety (KMFDS), US Food and Drug Administration (FDA) and Codex Alimentarius Commission
(CODEX).
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<Table 1> International and domestic standards on boiled-dried anchovy Engraulis japonicus

Domestic standards

International standards

Korea National
Ministry Ministry of Ministry of Fishery US Food and Foéd and
Trade, Products Agriculture
of Food Oceans and . Drug ..
Industry and . . Quality .. . Organization
and Drug Fisheries Administration
Energy Management (FAO)
Safety .
Service
Korean Standards on CODEX
Korean Industrial Quality of Notification (Codex
Food Code Standard Seafood 2016-3 US Food Code Alimentarius
(KS) Product Commission)
Less than Less than
. 30(L 30(L
Moisture ( ess. ( ess.
- than 35 in than 35 in - - -
content (%) . .
very tiny very tiny
size) size)
Water activit Less than Less than
Y 0.85 0.75
.. Less than
Salinity (%) - Less than 8 - - Less than 10 15
Water phase More than
salt (%) 20
Acid-insoluble Less than Less than
ash (%) 1.0 1.5
Lower than
pH ) ) ) ) 4.6 )
Yeast & molds Less than Under than
(CFU/g) 1.0x10° 1.0x10°
Different size and Less than
z Less than 5 Less than 5 Less than 5 -
breakage (%) 25
Less than Less than
Histamine(mg/k - - - Less than 50
(mg/ke) 200 100

YProcessors of uneviscerated finfish products

must demonstrate a process that results in either a water

phase salt level of at least 20% or a water activity below 0.85 or a pH of 4.6 or less.
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[Fig. 1] Change in pH of raw anchovy in the
different temperature at storage time.
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5CSF 20Tl Rast AP 3By 9714
2 ko] Wsk= [Fig 219} 2tk 5C9 A9 3
A7 A AFE7] 811 mg/100 gollAl
AR F7rske] A 72A17F el 50.87 mg/100 g
7ML S 7Vekdan, Hal AFEl)l 50 mg/100 g &
Hatoieh 20T Aet A A7 AAE
A 2710 8.11 mg/100 golx "4 F7lete
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[Fig. 2] Change in volatile basic nitrogen (VBN) of
raw anchovy in the different temperature
at storage time.
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[Fig. 3] Change in Histamine of raw anchovy in the
different temperature at storage time.
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[Fig. 4] Change in peroxide value (POV) of raw
anchovy in the different temperature at
storage time.
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5C9 20Co| B3k AHEA 9 histamine2] W
s}i= [Fig. 319 Zv 5C2 7% histamine #]
2 x71°l 0.86 mgkgeld A Fristel A%
T2A17F Fol 38.43 mg/kgZHA F718FAtE 20TC Y]
73-% histamine= A7 Z7]°l| 0.86 mg/kgelA H
A F7¥stel A7 72A17F $oll 230.31 mgkgZHA
S7hetoTh 48A1%F Fell 7] A]Q1 200 mgkge
B A S =

gt IbslE7E 9 At

5Csek 20Ceo] Hast AEA o] 2atsta7ie
H3l= [Fig. 419 2t} 5T AFe A= A
Zx7100 2433 meqkgoll Al HA Stk A%
T2AIZY Fol= 211.02 meqkgZtA S7VetAth 2
0cC] ARsHETHE A E7]e] 2433
meq/kgoll Al A7 24A13F F-olli= 283.80 meq/kg .

[e]
Chn

2 7P w3 O $ AR gAEke] AL $
o= 154.16 meqkgats YERSITE 5TSF 2

0Cel ®ysk x| A7te] Wgh= [Fig. 5]
o} #t} 5Co A% Abe AFE7] 156 mg

ST
KOH/gelX Ad  F7kste]l A 7243F F-0f

422 mg KOH/g7HA F7}akqleh 20C<] 29 A
2 %710l 156 mg KOH/gol A A F718ke] A
2 72417 Fo| 850 mg KOH/g7HA Z7}381
5C A%kl nlsto] 20) o] F71sk3ith
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[Fig. 5] Change in acid value (AV) of raw anchovy
in the different temperature at storage
time.

uf, v =8 54
AER] 0] 5T 20T By AukA| <, o
A, &5 2 FFo|E= <Table 2>9F 2t}

<Table 2> Change in microbiological characteristics of raw anchovy in the different temperature at

storage time

) . Staphylococcus
Storage Viable cell count Yeast & molds Coliform group

) aureus
Tlme o, o, o, o, o o o o
5T 20 C 5C 20 C 5C 20 C 5C 20 C
0 2.3 x 10* 2.3 x 10* ND" ND ND ND ND ND
12 3.8 x 10° 4.8 x 10’ ND ND ND ND ND ND
24 5.1 x 10° TNTC? ND ND ND ND ND ND
36 2.8 x 10° TNTC ND ND ND ND ND ND
48 47 x 10° TNTC ND ND ND ND ND ND
60 2.5 x 107 TNTC ND ND ND ND ND ND
72 TNTC TNTC ND ND ND ND ND ND

Y Not detected
? Too numberous too count
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5Co Azst Adxe] dntaltr=
716l 2.3x10* CFU/gelal, 12A17HAle] 3.8x10°
CFU/g®. 2 10° CFU/ge "3, A& F718H3
th 20 Cell A7dst AEA 2] AnbAldr= 124
Ao 4.8x107 CFU/gell d%% A s 3%
149 7S 99lal, 71§ INTCZE UElsth
AWM FF2 S Al7to] 129 2Q3ha, T

o Aol gER oAk 4717 A9 Ao

A *

an

P

Ak S AN A FdF] ARE A N
SlellA Fgtks Aol offaL, ®de] 7k F
g Asd Mg Bor, ® gwe] AR
B-g a8A e B¢ ARFe] 2o
Az depvh Azt 2rka ste] e
WE7b RiEA] oo 3 g gloh AEA F
o] that, SIS 5T 20Tl B

—/ = o i B |

£y

7} AR g

Al EE A= A7)l PEPEW o, &4
I3t =9), ZLAEelst & Tvakﬁ o
S A A <Tab1e 3>3 k. Al
p2E A o] RS Aol 30.1+53%% 7
EU FTHE 283+43%, ES 24.4+5.6%2A
7Hg A kst

A ek gidEo] 14.243.2%% 7Y =Sk

He 78+:2.6%% 7 o
A vrebstth ke ShEke Aol 50.6+11.1%
2 7P 47.1£102%, thd
44.6+8.7%% 7V A et 33 AHo)
16.0£5.8% % 7 E%4al, SHol 14.246.3%, Ul
Ho] 13.143.1%% 7Hg YAl dER e, Al

3, FEL 9.442.7%, &

OSE

ERx e FAel Y Fow ahel 2
BEE ) B5E wked FERYE 2
Wk EEE R gE el

A|o| ofsietx W olASstE SA

<Table 3> Proximate composition of boiled-dried
anchovies in the different sizes

Moisture Crude Crude

Samples (%) lipid (%)  protein (%) Ash (%)
Large  24.4+5.6° 142+32°  44.6+8.7°  13.1£3.1°
Medium ~ 28.3+4.3"  9.442.7°  47.1+10.2°  14.246.3"
Small  30.1£53*  7.8£2.6°  50.6x11.1°  16.0+5.8"

Values represent meantstandard deviation.
Means within each column followed by the same letter are
not significantly different(P<0.05).

6]% Zth fEEEe ¥ 2974% (Bt
56x1.1), FE 3.793% (B 64+13), A
4.19.7% (B 7.1£1.3)2 FFATE 49> 1
A o] ARG EEA A ste] &gt Alate
U5 oA g9t glo] AFe 4 FAE Het
of BpEeth, YEFE st o2 7 A
op7| g} Bk ARgel &gt gk Fo® A st
AFgEFo] AZIETE . AR ARgdt AR
Codex T1A<! 15% ©lak, FDA 11Z<Ql 10 ©]&t%,
KSTrAQl 8% olatz Agstoixl BE 14 W4
el At

t}. pH

AldmtEE A e oid, 4, AEE A7E &
7ot] pHE S48t vlust d3= [Fig. 71%
2t} pHE ¥ 6.69-7.12 (H4 6.89+0.1), =
6.54-7.01 (31 6.84+0.1), &~ 6.52-7.01 (Ht
6.79+0.1)2 A7"HE & zfol= YERA] ekt
AWEA o T pH 4.6 O|AQl  AAA A Eo=
Clostridium botulinums X33l 124 v|A&E
| #53 A7 vk wHEEA] B2 FDA 7]
ARl 46 oldtolof sh=dl AldmEEEA| 9
% B 46 oFoz gt sl gl 33l

o
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[Fig. 6] Salinity of boiled-dried anchovies in the
different sizes.
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[Fig. 71 pH of boiled-dried anchovies in the
different sizes.

2}, WPS
A2 E e oY, 4, £2492 J71E &
kel

=7sto] w3 A3 [Fig 8]

WPSE= tE 13.3-25.6% (HF 18.63.5), 54
11.8-254% (B3t 18.7+3.4), 28 10.2-31.3% (F
1944452 7247t SAESGI WPSE TR E
Fo o heFel widt A Ad vlES vE
Wl 2107 FDA 173 20% o]eld], AldntE
e R e s A Hel glel A

25 7=

=

19 42
16 6 16 G
~ 20 FDA
=
[
o
; 10 +
0
Medum Small

Boiled-dried anchovy sizes

[Fig. 8] Water phase salt (WPS) of boiled-dried
anchovies in the different sizes.

AlgatEd A o] o, S, AEE A7E F
Fote] FREAES Sste] e A= [Fig
919} 2tk

1

0.85

C 0.7622 0.776° 0.783 FDA
-‘E 0.75 CODEX
T 06
[v]

8
g 04
3
02
0
Large Medum Small
Boiled-dried anchovy sizes
[Fig. 91 Water activity (Aw) of boiled-dried
anchovies in the different sizes.
FEEY> o 0.721-0.813 (Bt

0.762+0.022), o2 0.699-0.813 (F 0.776+0.025),

™ 0.742-0.831 (HF 0.783:0.019) 0% 27+ =
AR iAo mARe A7 A4S
A FUBYO] 95 vlEel AEE AT A
A AL Clostridium botulinum®} Salmonella
<] 73% 0.94, ARt Ao A4 0.90, Ak A%
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[Fig. 10] Histamine of boiled-dried anchovies in
the different sizes.

Histamine th'd  027-147 mgkg (B
072i031) =3 0.04-1.64 mgkg (Bt 0.66+0.35),

H0.24-1.23 mglkg (BT 0.67:027) 0.2 AEF
o] mu|atAl SHE U BE AldvtEd Ao A
HA43= FDA 7F4<Q0 50 mgkg ©18F Codex Tf
7:]0] 100 mg/kg o]g]. )\]I,]olzﬁo]-;ﬂ;q,] /\]ﬁ—r
A2l 7+A<1 200 mgkg ©lake] W9 el Stk

172 7 E  16.5-39.3
mg/100 g (ﬁﬁ 25.9+£5.2), =H 15.8-34.4 mg/100
g (B3t 23.7£53), A~¥ 125279 mgl100 g (33
T 20.743.8) 0.2 717t SA QI A A7
UEUols FE 3o

Ea trimethylamine

Am
z

(TMA) dimethylamine (DMA) TOoE FAE gl
3, o8 AZ o] AL I3 Hou} AT A

S|
om Ao ofE NLIRNALEE 25
sto] mlewAe] i Wyl ol g £ AL,
=U.-9] 7St A0 2 A8 A &
40
i 23.72
=} 20.72
B
E— 20
4
[aa]
>
10
0
Medum Small
Boiled-dried anchovy sizes
[Fig. 111 Volatle basic nitrogen (VBN) of
boiled-dried anchovies in the different
sizes.
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[Fig. 12] Peroxide values (POV) of boiled-dried
anchovies in the different sizes.

IAEHE 7= e 234-80.6 meqkg (Bt
50.7+17.3), & 19.2-67.0 B+
445+142), 28 6.7-32.2 meqgkg (Bt 21.246.3)°

meq/’kg
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kil s ghol fJelE v vt
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o AbtE 5% @?Jrvt— [Fig. 1317 2tk
27H= O 14.6-39.5 mg KOH/g (Bf 26.7+6.2),
(Z,2)E 164-386 mg KOH/g (B 24.55.3),
(FhADE 9.0-40.0 mg KOH/g (B4 22.4+7.3)0.%
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[Fig. 13] Acid value (AV) of boiled-dried anchovies
in the different sizes.

HE 4715 &

A¥}= <Table
1.5x10* CFU/g,
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S7 - gpolef -
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- Uz - FHBY

CFU/g ol3t®2 Ttdsta oy ML A F7S
HEelobEerane] AFTA A BARAR]
ERFPY] KSAITFANA 27 1.0x10° CFU/g
otz FAsm AT

<Table 4> Microbiological characteristics of
boiled-dried  anchovies in the
different sizes (Unit : CFU/g)
Viable Yeast Coliform Staphyloc
Sample cell rou occus
count molds group aureus
Large 1.5x10*  NDV ND ND
Medium ~ 1.2x10° ND ND ND
Small 1.6x10° ND ND ND
D Not detected
O o
V. Z28 ¥ 2%

A o] Axel mE o]3tetA 9l mAYEEHA
ARz s Lolry] el AFLE 5T
o} 20Cell 72t 712713 st AEAE Ak
A Adskdnl. pH SHA 3= 5TlA 5.97-6.70,
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8.11-267.88 mg/100 ¢° WHE  YeERJTh
Histamine 5CollA] 0.86-38.43 mgkg, 20Tl
0.86-230.31 mgkge WS YERAITE #Abs)
E7F 9 Abbe 5Tl ZhzE 24.33-211.02
meq/kg, 15.6-422 mg KOH/g, 20TolA
24.33-283.80 meq/kg, 15.6-85.0 mg KOH/gS e}
volth. A 5TolA 72413k INTCE, 2
0CoME 2477 oA TNTCE e
g o], S 5T9 20T BF

22

8N
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