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Sanitary Characterization of Commercial Boiled-dried Pacific Herring
Clupea pallasi and Boiled-dried Anchovy Engraulis japonicus and
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The objective of this study was to estimate the food quality of commercial boiled-dried Pacific herring Clupea pallasi
as a substitute for boiled-dried anchovy. Standards for controlling quality of boiled-dried Pacific herring were sug-
gested based on international (US FDA and CODEX) and domestic (Korean FDA, Standards on Quality of Seafood
and Seafood Products, KS) standards for boiled-dried anchovy. The standards included requirements for moisture
[less than 30% (less than 35 in very tiny sizes)], water activity (less than 0.85), salinity (less than 10%), water-phase
salt (less than 20%), acid-insoluble ash (less than 1.5%), yeast and mold (fewer than 1.0x10° CFU/g), and different
size and breakage (less than 5%). Based on the standards suggested, commercial boiled-dried Pacific herring passed
nine levels (all levels) in water activity, acid-insoluble ash, mold and yeast concentrations; seven levels (L-1, 2, 3, 4,
M-1, 2, S) in water-phase salt, and three levels (L-1, 3, 4) in the ratio of different size and breakage categories. These
results suggest that the quality of commercial boiled-dried Pacific herring is similar to that of commercial boiled-
dried anchovy.
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M B2 3 9Ith(Kang et al., 2014). 0]5 E2| &= tjRRo] nfE2Hx 2

o851l Qa1, ARTL NA W AZ Tl 2 AP R AR S

A= Aol Fx|Fto]| &8l= 4 olFOo=A, ke B2 ol|gEaglon, 7|et dRITHE HA o 2 o] 8511 9tk
Tl lysine ¥ taurine®t 22 FE Q] opn] i iKKim et al., o] FUFEE A= o] 8] & Ak W AXFAS AA AxE O] o
2000), Z-g Y A3} 22> 3-8 F7] A Joetal., 1999), Fi=de g 712 =& Q.89 wo| A, 558 Y Ve AW 5O AR

o] &3}7} 91 eicosapentaenoic acid (EPA, 20:5n-3) 2 doco- o] 8% 1 9JrhJo et al.,, 1999). E3F, H2|= 22jufz} ¢loto
sahexaenoic acid (DHA, 22:6n-3) (Takiguchi, 1987a, 1987b) A ZZ 1087 207E-305 & A7) of3E A2 vl o]F]

S L dd 9 W 7SR gk obeg ghRrE o] 9lo], o] ¥ 31 9 I(KOSIS, 2015), 191 1 2-FeFo] Hat 12.97 g/man/
S wol 4 A8 ofulS AR s SAkolTh BAL el dayoR felueaISo] /1 wol AFsks A tha
e FAHo R S Ut A AgtolA 71 A EEY, AR, 74 H] 24kE 5] fLto|tHKREL 2013).
W, A, QI9F AT B S chpst ol o of2ls] g, Aol ol Hojzjo] Sels sl W ojEe
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BA, SEuete] e, YE ERAY SollA 2 11EE
€] 29 xjol o] A& Aol 421, 21 5 B ol ofstel
o8& 31 Qlth(National Federation of Fisheries Cooperation
and Suhyup Publishing Co., 2000). ESF, A oji= =10] 70%
€], 2k o] 20% Wel, o8 7HA] 17715/ 0] A=
EPA 9 DHAS} 2+ N e B XA H4EO 2 AL E| o] §li= &
Aol thar ghEo] QlaL, 7|8 'hedkE W 39| o] of
1% WeJ7h eHf-Eof Qlof A2 om HA9 AlF/d&dt
AFSIEHRDA, 2007). o]=jgt o 5 ofA7F & AL F+= 3t
H|7], o] TLo & o]-§F AL Qlar, AR A WA} o] A&
okl zlzsto] npE2EA| o] ti-g- o & o]-§EaL §lom, nfEE
Z| K} a1 7to]| Al 31 QltH(National Federation of Fisheries
Cooperation and Suhyup Publishing Co., 2000). o]&{3t L
ofl A A wEEA] 9] th-E o= A|TEIL = A Aol st
nE3olz AhH e a8 o8 A HEE flete] ol &
O AlFAEE BS Al ntEE X 9 BluekE EE0AL, ke
B 0] S Q] 7| A HlaL B4 o] AlEofop 3k Ao
2 e

S, ofof wet A== Ao 1 AH4|2] EPALE DHA9)
2/J(Kim and Joo, 1994)7} A7 5 &4 54 ¥13K(Yang and
Park, 1999), Al 3} 7] o] 914 2 gofet4 E4d(Heu et al,
2012), Al ol o] 2 54(Lee et al,, 2011) 5ol thstod
213 A=l v ek, s, AA] Aol o] Lolef 5
B30 9l mh2olo] that AlEAE 9 B2 Sl gk A
o} eb o] Tt A= 5] ol £oixl vz} ek,

2 QoA ok A o) o102 AlghE R gl k2 4ol
£ unh B840 R o|§8 BA 02 Ffe] newxo] 74
ol thsto] 2AFshn, ol Eri n2golo] B glat
FARHE AR 508, obe] AgtEH el o]
fste] 2 gsto] w1 sheict.
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A oNA Al utEH ol FURE AMESHYAL, Ak
A= o2 ol 9] Al FAE 9 st EAS vl 4
7] f16to] 2= ARE-SHAIT o5 Al rkEEA] 45 774
At ukEA o 45 9712 Sl 2|k 27 (HE, S, &
g, ApE) & asto] ZH2E A3 oh, Wsal(-25C)ell B
slo] T AF o] ARRSITH 2 Al npE 2] FAL A
715k A EARE vl Al tiE (A7 ¢ 8.2-8.8 cm, HaF
8.0£0.5 cm) 171, /g = AAA 24 EA] 7570l A1
HAA: 9] 7.8-8.4 cm, Ht 8.1+0.3 cm), 2EAA: &
9] 3.6-4.0 cm, H3.8+0.2 cm), AFEAH A ¥ ] 2.6-2.7 cm,
Bt 2.5+0.1 cm)d} 22 374, 18l AAEE BYA &
A At E s 2ol Al HE A W9l 242 9.7-10.7 em Y

L=}
il

B oy

8.2-8.8 cm, HF 221 10.2+0.5 cm ¥ 8.5+0.3 cm), ZE(A
A W9) 5257 cm, B 5.4+0.2 cm)T}F 22 374 7h7F
ste] Addof AHE-5H3T

Al aFEAg ol A T AUA A o ATk FARE A
71t A SARE i, AT AR 24 A 7R,
B E S BA A ARG FE 2ol M 2 27 & Al
5to] A2 &2 ARSIt o] & AlE o] tfgh 27]+= Table 12+ 2
o} B3 o] AlE e A9 v wsly| fiste] upEE )<}
vt 27| & Fufjsgict.
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£ MEEY 3R
SR uf

gt A7 E o]-8-3te] AOACH (200001 whet
o2 ZA5HAL, e Rl Ao st
of 10uli(v/w)Fe] Eol 2 7IotaL w8} gl ol gk 714 2]
AN RE o]-g3to] GEA|(460CP, Istek, Korea)2 2743131}
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i foled

TR EE R AR E o]&ste] 2%7F 25Tl F%F
oA EEAE =4 A (ms-law, Novasina Co., Switzerland)
= 2489},

ARS8 3] HC KS 1 A(KATS, 2011)0] whef 24 A& oF
2 g& 1AIZE 5ot &8l A slafstar, st & o] & 82 4}
oflA] @4t -8l (Rt HihFFr=1:1) 25 mL= Fol A7HE
3 Bt AAT ok o] o] JERRE AlRC] HiRE AiRlE
(%)= HER It

)
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i\
o
filo
do
o

FAA Y A BEE uEER| e nfEH A E
ek o o]9] oF 15 g& "W (Whirl Pak, Nasco Co.,
Modesto, CA, USA)ol| ¥l 0]9] 9ull(v/iw)7} E+= Hat 4
A42(0.85%)E 7I5Fo] stomacher (400 Lab blender, seward,
Saint-Nom-Is-Bretéche, France)Z 145 30271 w233t & A]
BHE TAAH O 2 AL 3| sto] A x5}t

a el Fuholel -8 Z4tF= Cho et al. (2005)0] A3t
ol whet AxdEH o8 A=, A 2AR] 3MALS)
AR A o] wfg} PYM (Petrifilm™ Yeast and mold count
plate)ol] Al 25 HE X #iF23 +2ToA 3-5Y)et th5 2=
U7} A A] 9 E ale] g w3, 23 7
o] o] Wate) FUEE AS AR RO A4Ion, of
Rt At 2 51k A slaL 7 A Fo] yels] A
57 o AS Fgol2 Assiele
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SAXNE

go|E] 2] FA|#] 2] SAS system (Cary, NC, USA)Z |4
5to] BALELA(ANOVA test)stglal, 2 22 7-7ke] G042
Duncan®] thz-$]7 %4 ¥ (Duncan’s multiple range test) < ©]
83191 P<0.05 =20l A o145 A3kt

Zu}

OFEEX[0f CHet ZLHL| 74 HE

ATt np2Ago] o] AlEeh] £ EAS AR BHo g uf
S99 S| FA[AFY R A o] AE3 % (KMFDS,
2015), s FAbit/ A A e S A el o] ARET ALS
A9 #4915 AlF-7](Ministry of Oceans and Fisheries,
2014), AHA BRI L] KS 712(KATS, 2011)]2 =4
Z[v]=F FDA 5+ (US FDA, 2015), CODEX 72 (CODEX,
2003)]-& Z2AFet AH= Table 29} 2ot np2E 2] of digh =Huj
T FE(7]2)2 AE541 2] 73 51 AEHI(200 mg/kg ©]3})
1710] ghato] A Elo] QlaL, ARSI SAREARE O] FA 1 F
AF-7122 49 2T 30% olsh, & Al 2] 7 35% o]
}), Z55(1.0 % 10° CFU/g 03}) W Z9)/mh8(5% ©]3h) 2]
370f giste] A Elo] 9l o, KST+4(KATS, 2011)2] 74
THEEH30% ofst, T AlE ] 79 35% ols}), BE(8% ©]
3}), Ab=-84d 212(1.0% °l3}), At 7(1.0 X 10° CFU/g °]3})
9 715 27] 0] 9] 9] EA/aEE(5% ol sh)t 22 57lof| thst

Table 1. Brief information on the samples used in this experiment

d

= .
T AN

A - BTl

i)

P
: @;ﬂ‘r

o] A Eof Qlek wEE Ao thet =] 74 FE(7]%)E vl
=7 FDA+14(US FDA, 2015)9] 7-¢- =224(0.85 o|3}), &
£(10% ©]3}), water phase salt (WPS) (20% ©]4}), pH (4.6 ©|
&) 2 3] 2EHI(50 mg/kg ©|5h)at 22 571of tisto] HAE
o] 3131, CODEX (&A1 At A A€ 8))1+4 9] 45 284
(0.75 ©]3h), A&=(15% ©]8h), AHE-843 34(1.5% o)) & 3]
ZERI(100 mg/100 kg olshat =2 47d0f djste] dA =of
ek

AHS
sEotE

Al uF2A0)(4F 970)9t nFEEA| (45 7)< SRS
Fig. 13} 2t} AJg np23 o] o] EahaFe- 28.3-33.6% ¢
o|glrt. 2]l Al upEA ol o] A7 43k tid A7)
Z(large size) (471)2] 7% 29.0-33.6% H ¢, H 27| Z(me-
dium size) (271)] % 29.9-30.2% <], 28 =7] Z(small
size) (174)2] 7-9- 28.3%, AFE 7| A(tiny size) (27)2] 7
2 28.6-30.7% HAE, L-4 (33.6%)2 A LIS 30% <]
2 Z 2ol 7} gl

ol o] giste] nf2H 2] o] = H3HF-2- 26.0-29.7% H Ll o] St
T3 A npEE R ] 371 SRR tE(47)] FS-
26.0-29.2% W<, (1)< 79 29.0%, 2~H(171)9] 7+
29.5%, ZFE(170)2] H-9-29.7%5 £ 2to| 7} $1qich whebA] A]
T AAIE S R uE A o 7F ukEE A o Blste] uju|gt
FEo A Eokout, & Afo|7k figlet. g, Al upEE 2] 9]

Tl tiste] Lee etal. (2014)2] 735 58] 26.7%°]=F

Body length (cm)

Fish Size No Purchased city Sample code
Range Mean
1 8.1-8.9 8.510.4 Changwon PH-L-1
Large (L) 2 7.7-8.3 8.0£0.3 Gijang PH-L-2
3 13.6-14.6 14.1£0.5 Geoje PH-L-3
Pacific 4 13.2-13.8 13.5+0.3 Tongyeong PH-L-4
herring . 1 5.2-5.5 5.310.2 Changwon PH-M-1
(PH) Medium (M) 2 5155 5.3£0.2 Geoje PH-M-2
Small (S) - 3.5-3.7 3.610.1 Gijang PH-S
Tiny (T) 1 2529 2.7+0.2 Changwon PH-T-1
2 2.7-31 2.940.2 Geoje PH-T-2
1 8.2-8.8 8.0£0.5 Gijang A-L1
Large (L) 2 7.8-8.4 8.1+0.3 Geoje A-L-2
3 9.7-10.7 10.2+0.5 Tongyeong A-L-3
An?\r;;)vy 4 8.2-8.8 8.5+0.3 Tongyeong A-L-4
Medium (M) - 5.2-5.7 5.410.2 Tongyeong A-M
Small (S) - 3.6-4.0 3.840.2 Geoje A-S
Tiny (T) - 2.6-2.7 2.5+0.1 Geoje AT
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Table 2. International and domestic standards on boiled-dried anchovy Engraulis japonicus (A)

ltem

Domestic standards

International standards

Korea Ministry of
Food and Drug
Safety

Ministry of Oceans
and Fisheries /
National Fishery
Products Quality

Management Service

Food and Agriculture

Korean Food Code

Standards on Quality Korean Industrial

of Seafood Product

Site address

http://fse.foodnara.

http://www.nfgs.
go.kr/2013/con-
tents.asp?m=5&s
=1&s2=2&nm=su
b 5 1 2 a&id=1

go.kr/residue/RS/jsp/ 972&gubun=05&c

menu_02_01_03.

urrPage=5&searc

Ministry of Trade, US Food and Drug Organization(FAO)

Industry and Energy  Administration /World Health
Organization(WHO)

CODEX (Codex
Standard (KS) US Food Code AllmenFan’us Com-
mission)
https://standard. .
go.kr/KSCl/stan- hitp://www.codex-

alimentarius.org/
standards/list-of-
standards/en/?provi
de=standards&orde

dardIntro/getStan-

dardSearchView.do http://www.access-
?menuld=503&top data.fda.gov/cms_ia/
Menuld=502&ksNo importalert_48.html

jsp?idx=12 hFlag=N&sortWh  _ rField=fullReference
at=EDATE&sortH &ﬁf?gg%%%ggprg; &sort=asc&num1=C
ow=DESC&stat_ mNo=00 ODEX
gubun=00&sltem=
............................................... &SStr=
Less than 30 (Less Less than 30 (Less
Moisture (%) - than 35 in very tiny than 35 in very tiny - -
size) size)
Water activity - - - Less than 0.85 Less than 0.75
Salinity (%) - - Less than 8 Less than 10 Less than 15
Water phase salt (%) - - - More than 20 -

Acid-insoluble ash (%)

Less than 1.0 - Less than 1.5

pH

- Lower than 4.6 -

Yeast and mold (CFU/g)

Less than 1.0x103

Under 1.0x10° - -

DSB' (%)

Less than 5

Less than 5 - Less than 25

Histamine (mg/kg)

Less than 200

- Less than 50 Less than 100

'DSB, Different size and breakage.
Processors 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.

T RT3, Lee et al. (1981)2] Z-<- | Ho] 20.8%, ZHo]
18.2%, 40| 25.3%, A}Ho] 30.6%z2til H1at vl i}, o]
o} -2 AR n|Fo| Hof Al npEHA] 9] ke Ahd
= AlQgtetd 12 Ael o] At Aol S = SH B At

So] Aol n]5to] thas e

g, ol L 2ulEY RE

& 22 o] tigt e, 2A7)Ee wE R AL d2ARE

.2 QIR 7lern) ekt sAlel

& 37V mzolet

o] 91eH(Kim et al., 2003). Tk A ofo] gt Aul <ok
ARRLe] 7155 Wslol whal nf2gole) smakero] s 7]
28 4433 4= 9lo] o]2] WA The)7} W e stele} T,

ole} e Al upEHojel njzel o] SRgteto et A

I1E Table. 20 Webd = 71& 14 [Ae a5 4= 2

FHUF

A|5-712(Ministry of Oceans and Fisheries, 2014)

I KSH4(KATS, 2011) 7% 30% 3K, Al 35% ©lsh)]

I Bl wshs - vREAols HE A71 Aol 3A(L-1, 3, -4),
%4 327] Ao] 17(M-2), & 7] Ao] 17(T2) 0.2 % 97
T 54o] 715 ot 2Hstgl ot v Al B VIE ]

off ATt

U= o

water phase salt (WPS)

star, Ap7kAs) EHAdo] teot |kl A=
4Jo] 2dth(Pyen et al., 1995). o] & ¢l5}o] n}2
ol = AN EE FAS EH oz 22 F9| 2}
A
=

2 bl £ TR 56% = A%l Wol ojAl} W e
uj7R] 4-55 A= AL o) v 4R WA S A&e)] et
Aige0] ol AIZHe g WAe] 7, A% 9 oj3A)7]

=1
R
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Fig. 1. Moisture content of commercial boiled-dried Pacific her-
ring Clupea pallasi (PH) and anchovy Engraulis japonicus (A).
'Sample codes are the same as shown in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.

SNFQS, Standards on quality of seafood product; KS, Korean in-
dustrial standard.

Ks? FDA CODEX

L . 5.0
L2 I 5 0
Lo . 46"
L4 I S.0°
PH E
M- N 0
M2 N 7 2
s I ¢ T
T4 N 7 7
— T2 N O
— L4 [ ha.gve :
L2 [ Jgo¢
L3 | 72
I — T '
M| ] 6.2¢
746,89}
L 1] ‘ 166t

0 4 8 10 12
Salinity (%)

15 16

Fig. 2. Salinity of commercial boiled-dried Pacific herring Clupea
pallasi (PH) and anchovy Engraulis japonicus (A).

ISample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.

3KS, Korean Industrial Standard; FDA, US Food Code; CODEX,
Codex Alimentarius Commission.

Soll whek 2ol 7}k Qlk(Kim et al, 2003). o] 2]k Al A]
TR 04 9} nEEA| (4% 7)) 9] HEE AT 2
IH= Fig, 29F 2k AJh np24 o] o] A= 4.8-8.0% W0
Ak Al o2 ol o] s A7ERE AHEH o 27 A
2 4.8-5.0% M, 58 27| 2L 6.0-7.2% Hel, 2E A7 A
2 6.7%, APE A7) AL 7.7-8.0% HZ A2 A7)7F 24
& Q=7 2ottt

B, Al uf 2 2] 9] = 4.6-7.2% H$lo| ik Alg o}
299 AEE A7|HE B o H-E 4.6-72% W, 52>
6.2%, 2282 6.8%, AFE-2 6.6%°] it whEbA] Al ulE 3 of
oF uf2 ] 7ke] A= A Zol7h 1AL, ol A 7)ol uf
£ Afol= npEA 01 9] 9 Hlw A Z] ot upE2E 2] 9] 749 7
o] zto| 7k GLdrt. gh, Al ub2E 2] 9] Hof thsto] Lee et
al. (2014)¢] A9 FHo] 4.6%°|e}ar ¥ 11k, Kim et al.
(2001a)2] A o] 5.7-5.8% M2, APHo] 6.6-7.6% B
o] lrhal B gt v} glrt.

o]} Zh2 Al npEAgole} uf2E 2] 9] Gro tigt AE
Table 201 YWl =] 7] 4 [KSTH4(KATS, 2011)2]
735 8.0% o3}, Hl=F FDA++4(US FDA, 2015)2] 7% 10%
0|3}, CODEX3+2(CODEX, 2003)2] - 15% o]} H]aL
Sl= 75 01F3 A7)0l TAJlo] BE7E Q] 114 ]
of A3t

AlgaE o) b a2 R] O] 8-S g A Q] WPSe| o
§F A7h= Fig. 33k Ao, AJ2t upE7g 012] WPS:= 13.0-21.2%

FDA

PH
— L4 [ i 14.4¢

L2 st
A L3 EREICE

L4 1460

M 7 19.90

s g|7era
LT : 3 18f2e

0 5 10 15 20 25
WPS (%

Fig. 3. WPS (water phase salt) of boiled-dried Pacific herring Clu-
pea pallasi (PH) and anchovy Engraulis japonicus (A).

ISample codes are the same as explained in Table 2.

Different letters on the data indicate a significant difference at
P<0.05.

3Salt/(Moisture+Salt)x100 (%).

“FDA, US Food Code.
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ool et Al npE o] o] WPSE 27| = A EH tid
7] AL 13.0-14.7% W9, T2 27] A2 16.7-19.3% H <,
29 37) 28 19.1%, AHE 37] AL 20.7-21.2% He=Z, 2
717} S5 WPS7} Yottt o9 -2 Algk np2 o] o] 17
of| W& WPS= H% (2717} Z7Hstell wheh 7h2)et Akt o
& e o, et (37100 HAIgle] A= 57
S IAES UERA] @9t gHE, Al uf2E 2] 2] WPSE
o] 14.4-18.8% W], ZHo] 19.9%, ~Ho] 18.7%, AEo]
182%=, A7)0 k2 AAgt HgFo] glolct.

o9} 22 Algt npEAgole} nf2E ] 9] dro gt AikE
Table 3] Yebd 1= FDATFZ(US FDA, 2015)¢] WPS
A(20% o4} ] sk up2 g oji= 2PE A7) A 27 vho] 4t
A ol Q1L U] 271 A 770] 144 Qlofl I, utE
A= A AlFol vl= FDATHZ(US FDA, 2015) £fofl 181t

31, A9 a2 2] 9] WPSO]| thate] Lee et al. (2014) 5
o] 14.6%, Kim et al. (2001a)-2 0] 20.4-21.0% H 9], &}
o] 18.7-23.6% WY = i1t v} 9l

AHS

Al ut2A 0|45 97)} nt2E A (4% 7H)9] ~EEA
tet A3h= Fig. 49k 2ok Al 25 o o] 45242 0.523-
0.726 Hflo] et Al ufE7g ol o] 2SS A7 HE = Al
B o 37] 2L 0.523-0.726 H9, 9 7] AL 0.572-
0.583 W<, &8 F7] AL 0.640, A8 7] A2 0.618-0.633
HRARE A= 27|17 245 5224do] =4t

SH, Al vR2E A 9] A2 0.587-0.809 9ol itk
Al a2 E R o] 37 R4S fiEo] 0.587-0.809 H <,

Z'H0] 0.733, &~H0] 0.675, AFE 2] - 0. 67202 A = X}
wlo] 71 BT, -0 2 o, 4%, F8e| woloirk o4
of A} v|7o] Ko} uEHole] 4L e 1
Aol vlatol okt 9k,

CODEX® FDA
0.726m2 |

L2 0.585¢% i

L-3 :

LTS !

M-1 :

M-2 !

s 0.640 |

L T-1 |

— T2 0.6339 !
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L2 ) 0.65% :
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A Ls |0.E€09ﬂ
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I j 0.672" |
0.0 02 0.4 06 0.75 0.8 0.85 1.0

Aw

Fig. 4. Water activity (Aw) of commercial boiled-dried Pacific her-
ring Clupea pallasi (PH) and anchovy Engraulis japonicus (A)
'Sample codes are the same as shown in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.

3CODEX, Codex Alimentarius Commission; FDA, US Food Code.

Table 3. Standards and application suggested for controlling quality of boiled-dried Pacific herring Clupea pallasi (PH)

Suggested Standard Standard-passed sample code
item Reference Suggested Boiled-dried Pacific herring Anchovy
All All
Water activity' US Food Code Less than 0.85 - -
9 items 7 items
L-1,2,3,4/ M-1,2/ S All
Water phase salt' (%) US Food Code At least 20 ) -
7 items 7 items
o All L-1,2,34/ M/ T
Acid-insoluble ash (%)  CODEX Less than 1.5 - -
9 items 6 items
Standards on Quality All Al
Yeast and mold (CFU/g) of Seafood -Seafood Less than 1.0x10° - -
Product 9 items 7 items
Standards on Quality L-1.3.4 L-3
DSB? (%) of Seafood -Seafood ~ Less than 5 — -
Product 3 items 1item
Histamine (mg/kg) Korean Food Code Less than 200 Not applied Not applied
. None L-3
All items- passed sample -
0 1item

'Boiled-dried Pacific herring must be results in either a water phase salt level of at least 20% or a water activity below 0.85.

’DSB, Different size and breakage.
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o|e} -2 Al upEAo] W npEd A9 fEgAdof gt
Z3HE Table 29 Yepbdl =9 7|& +4[]= FDATHZ(US
FDA, 2015)2] %2 0.85 0|5}, CODEX5#2(CODEX, 2003)
9] 9 0.75 o]}t ¥ wsh= - vl FDATHZ(US FDA,
2015) ofl<= Al ukE A o] 2F nR2E X o] HAEo] 7124 Wofl 3
9101}, CODEX3}2(CODEX, 2003)0]= uh2 2 %] 17(L-4)
o] 7+ &]of Uit webA Al nkEEA] AlE S 17(L-4)
o] A &S Al gkt A7 9 G-% 2= Clostridium botulinum,
Salmonella, QRIAaE, GRtan 9 e H20|3, &
Ao =R E e Afre-elet HetEla, nhEdA] 14
9 AlF 1A(L-4% 2834 Alete] 4] 7Fsd2 o ¢
off $1ugt Y A] n| &L 4] 7HsAdS glekal = Sl
(Kim et al, 2001a).

AUubA 0 & np2 ool nf2H = YRS o] Eslal A
3 o A 2 Aol M A AxRSAY 71 A Axe &
sAFeto] Al zgitt. o] wf ufE oot npEE A= VA A%
9] A Eolvt & 59 £ 7I3)7F Ao, gy 2710

AxsH= HYAx 59 A9 o5 ol&9 &4 7137t @
CHFEEA O B utEEA Y] AR F olE olEY Y A=
= GAIEE 7RSI =9l ATl A dho] WY STH(Kim et al.,
2001b). o]t Yol A AT nFE70](4F 971)°t mFEEA]
(4% 770)2] AHE-84d 3ol tisto] HESE Aak= Fig. 59+ 2
ok Al a2 o] o) ARE-8d B2 0.7-1.2% H 9o] Stk Al
T upEHojo] AHEgA] SRS Fv|ER Aury ol 37
29] 732-0.8-1.1% H <), 2 37] 22| 72 0.7%, 2 37
A 7% 1.1%, A4E 27] Z212] 79-0.9-1.2% H L=, 2710
w2 g2 219l

SHH, Al nFEE A 9] A8 32 0.5-1.6% H9l01%)
o} Al a2 A O] AREEA] 3RS A7HE AT EH o
O] A 0.5-1.2% ¥, 2] 45 0.8%, 2H2] H 1.6%,
g o] A9 1.0%=2 A7)0 mh2 FgFS §igict. ojek o] o}
E3 ol utEE 2] o] AHE-84 3ol A7]9} o] Foll LA §lo]
W5 2] 7] 1A Wol| s A2 AR Al ey Ao
FEAIBIAL Q)= oFLlof| A AYARE gt o d 3= T, i)
785 ol ol=oll L 8E ol A9 gl AdiellA 71414 A
2N YFAZXE 517] wfjtol 2t wek= k.

Al apEAo] 9 npEE ] 0] AHE-84 3] et AakE
Table 201 Yl =j@] 7] 4 [KS+H4(KATS, 2011)2]
A% 1.0% ©o]3}, CODEX+12(CODEX International Food
Standards, 2003)2] 7-9- 1.5% o|a}]7} v]wsh= A KSTF
Aole at23 o7} 37(L-2, S, T-1), uf=2E 27} 27(L-3, S)
o] 14 2jef 3Tt

a4 5
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Ir

A vh2gole} nlEEA o] Agd FES AR A

¢

gk

= A~
Z 9y - SEs - g

i)

s
T

Fig. 63} Zt} Al npEgo]9] Xt 5%+ ND-2.0 log
CFU/g ®9lo] et Al nfEA ol o] Aot 5 g A7 E
Al EH thE 27] 22 0.7-1.5 log CFU/g § 9], 58 27 A
2 ND-1.0 log CFU/g 9], &2F =17] AL 1.7 log CFU/g, A
H 37] A2 1.5-2.0 log CFU/g H{ oAt} Al np234 0] 9]
7o) W& Mt == A 2] 7F §l%iet

S, Al a2 R] 0] Z13t4 F 4= ND-2.2 log CFU/go 91
o Al ntEE A O] Mgt FEE A7 E AT EE fiE
74%-1.2-2.2log CFU/g H 9], 58] %9 2.0 log CFU/g, 2~
©] 7%~ 1.7 log CFU/g, A8 9] 7-9- NDo| $it. whetbA] Al uf
E3olet nEE R 9 X4 5= tell= A ko) 7t gl

Al 2Ago] Wl npE2EA) 9] Nt o tigt AuE
Table 30| Yepbdll =t 715 A [ARET SAREARE Y] &
Q15 AlF-7]2(Ministry of Oceans and Fisheries, 2014) %
KSTH2(KATS, 2011) ¢] 79 m%= 1.0 x 10° CFU/g)a} H]
Stz 79 AR o33t oA 7o) TAIRlo] BFE | +24 9]
H191 Woll 2Ll
=Q/oeg

Al atE2 ol el np2 i 2] o] SQl/akEE-2 Fig, 73 2t Al
T uf24 0] 9] EQl/mEE-2 2.1-30.9% HYE As] W
& A ST Al npEAgo]o] Eji/ateES ATEE

oE

L-2 1143
L-3
L4
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Fig. 5. Acid-insoluble ash content of boiled-dried Pacific herring
Clupea pallasi (PH) and anchovy Engraulis japonicus (A).
ISample codes are the same as explained in Table 2.

Different letters on the data indicate a significant difference at
P<0.05.

’KS, Korean industrial standard; CODEX, Codex Alimentarius
Commission.
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Fig. 6. Yeast and mold of commercial boiled-dried Pacific herring
Clupea pallasi (PH) and anchovy Engraulis japonicus (A).
'Sample codes are the same as shown in Table 1.

*Not detected.

SDifferent letters on the data indicate a significant difference at
P<0.05.

“NFQS, Standards on quality of seafood product; KS, Korean in-
dustrial standard.
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Fig. 7. Confounding and breakage rate of boiled-dried Pacific her-
ring Clupea pallasi (PH) and anchovy Engraulis japonicus (A).
ISample codes are the same as explained in Table 2.

Different letters on the data indicate a significant difference at
P<0.05.

3KS, Korean industrial standard.
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