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Abstract

Gwamegi is a dried seafood product made from Pacific saury or herring with moisture content
of 40% or less. This study aimed to provide fundamental data for evaluating the appropriateness of
quality and safety standards for gwamegi by analyzing quality characteristics of commercial products.
The moisture content of processed and semi-processed gwamegi made from Pacific saury ranged from
38.00-41.90% and 34.07-40.34%, respectively, while those made from herring ranged from
32.51-37.81% and 23.49-38.09%, respectively. Processing method (processed vs. semi-processed) did
not significantly affect moisture content within the same raw material. However, herring gwamegi
showed significantly lower moisture content than Pacific saury gwamegi. The acid values of
processed and semi-processed Pacific saury gwamegi were 5.84-19.14 and 3.99-13.57 KOH mg/g,
respectively, while those of herring gwamegi were 5.54-14.16 and 6.81-20.01 KOH mg/g,
respectively. The high degree of unsaturated fatty acids in fish lipids makes them susceptible to
oxidation, leading to a reduced product quality. Histamine analysis by HPLC showed that processed
herring gwamegi contained an average of 25.75 mg/100 g, significantly higher than other sample
groups. In contrast, semi-processed herring gwamegi averaged 13.99 mg/100 g, which was not
statistically different from Pacific saury gwamegi (processed: 8.06 mg/100 g, semi-processed: 9.59
mg/100 g). Total aerobic bacteria were highest in processed Pacific saury gwamegi. Coliforms were
detected in 27 of 44 products, and E. coli was found in only one product. These results provide
a basis for assessing the suitability of quality and safety standards for gwamegi.
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W7l 2Fe FHE & FL AGolA 23l 7I7E E9t 2vlE0] & AF pibAlE F sh
O|=KOh et al., 1998). IH7|= Y HoIE FE710] 15% ol A Axdto] 2ol °F 40%
HEh Se= 7Rset AoIont, 194171 o]F =i Aof ofglge] gl wet ojet wARt
71571 Y S Y BAE I EE= ARSSH Hit @A AlEEA Sl S]] i
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= HH7lE 9= ool wet T4 7)ot Aol wH7| R s, &F kol wet w79
18, A7 BE AAsH Hi2 BE £ Qe £dH|e 3719 AEd} mels AAEA]
oot 214 A|Asto] H= FEiQl vkEdaH|7]9] Fej= el vt BH7]= FEE SEARAR]
FohEu ¥z Qo] 53t fARE ¥R 47 RgEol s 7oy dAE] 59 EE
7R IS AAA &AL HEE AFRs FollA Aolde] ItHKim er al., 2020).

Aoje} BA|= ZAHo] 9% T3-Eo] Utk T1 % Eicosapentaenoic acid (EPA) 2 Docosapentaenoic
acid (DHA)2} 2= T=EIZSAARS: ofg] 71A] 207 71s7d0] Q178 =IY, 7hs & A1 2o wet
AtfE]7] fhHeu et al, 2012). 17| Whzo] IH7E AFshe oA A9 At} dofd
4= QAL ofof] gt #ej7t Baskt

AYo] ke Tl el S|AEdo] Ajzto] Fifsto] Hekibakgo] doju S|AEIo] Frk of
$0] 9hs] Rafel DAOIME histminased] 2802 Q18] SlAEfHIo] AEA BAZ B
o] slAEfle] glEe Q]2 7tad B ohfek 1 3 hEs] Aisks Lol Ae] glo] 4%
59 Qe %97k Ak vk, 7] AL ek A SlAehlol 4 RejslA] ok o
02 2P| 2o o}E HFT 29 YA AZ5E Yo 4 o] AEHWA BAY} Hl

QIck. SHAE WAV The7)2 Q19 el AR g Al A9 Hol 4 9o (Kim and

Kim, 2006), 5]AEplo & QI3
Baxo] gk

KS H 6036 (Korean Agency for Technology and Standards, 2020)0]Al= 1H|7]9] £4 7|&<
SB3FEF 37% 0|5}, A7} 5.0 mg KOH/g ©]3}, 3| AEHI 20 mg/100 g o]5}= F4ste] =42 3]
5lal glow, n B 4L AT LARLA 50 x 107 CFU/g o3}, thadt 1.0 x 10" CFU/g
oJst= Hgstal Utk

olof & AFofA= AlS FeEL Sl 7] AR £ B niEd] B4 242 B9l H
£4 9 ok 7120) 424 FEY 72AS vtk sl

|
224 A1559] f19/de] EAsl] el & 71Ee v

. HE o

1. A& ZH|

7] Alme ASredRe Byl visd HePir] R AATH &89k wEjet yigRt
AARE ¥ F)7] 2 ERskltt. el e F2 AolE ARlsh] Hsl A9 HolE HER
g I7IE 22 e Frfsialon, & Aol ARgE 7] AlEel ditt FEE [oFsto]
Table 10 ERRITY. Aol ARG Fl7] AR SAITH7] 2653} AolatH7] 188 & 4502
T, A7E 9 S|2ER e ojsebAql FAY npdEs FEe A6k

Table 1. Classification of Gwamegi type and degree of trimming

Types of Gwamegi

Degree of trimming

Number of samples

Trimmed Semi-trimmed
Saury 26 16 10
Herring 18 12 6
Total 44 28 16
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a
SRR B RRE A8ste] S5t vlE] 7Hdsto] YFo R qF A +E
H 7] 5 g2 Fol Eato] 2 E(ThermoStable OF-W155, DAIHAN Scientific, Korea)of|4] 105C=Z
AZAA e Azo] TAZ Aol WRgw BAS

2) A7t

FAFEE 8l ARE HEsto] ofdofE 2 (Ether [Ethyl ether] 99.0%, SAMCHUN, Korea)S
I 247 WS &, EAA7|E o83 ofH 25T E5sle] FrAE S (Sodium sulfate
anhydrous, Dagjung, Korea) 22 B8t 3 40T 804 [WsZ=slo] oH|2ZE o] S8R
W A Aol ARSI FE3 A AR 5 g2 Folo] AAESAT Y2 T ofjd g2t
oflek2(Ethanol absolute, Daejung, Korea) 2:1 £3R8H 100 mLE 75| &A3s] E9A17]11, 1%
&322k 9] 8- (Phenolphthalein, Sigma-Aldrich, China) XJA|2F 3~4 W2-& 7}519] 0.1 N KOH-
ofleh2 294(0.1 N-potassium hydroxide ethanolic solution, Daejung, Korea) 0.2 Z75}0] -2lo] ¢
< #8H0] 3023t FA1E E FLHOR it

ol

3) SIAEHI &

SIAEN BA-S ot &80 A% TH|7] 5 ¢ofl 0.1 N ¥4K0.1 N-Hydrochloric acid standard
solution, Daejung, Korea) 25 mLE- 7}5to] wHt U LA1EE](4,000 g, 4C, 158 Centrifuge 5810 R,
Eppendor, Germany) &t ¥ 13} A5 BRI, olobd] Ao ot e Alzol 9] 22 v
stof 24 45O A ¥, 1A Aokl 11T 0 nLE 48T AS 2EB0R Sisick

FEAsK= 3| AEM(Histamine, Sigma-Aldrich, USA) &8 9 &89 | mLE P €9
2] Aol et & WHEFEH(1,7-diaminoheptane, Sigma-Aldrich, USA) 100 pLg 4751
t}. o]ojA| EIJEMHYESR &M (Sodium carbonate monohydrate, Sigma-Aldrich, India) 0.5 mL2} 1%
A5l (Dansyl chloride, 99.0%, Sigma-Aldrich, USA) A= €94 0.8 mLE 7}olo] &3l & uprf
2 Sto] 4SCAIA] 1AIZE B9 AN REASH AR BRG] 9 2280 10% 123
(L-Proline, Sigma-Aldrich, USA) 84 0.5 mL & ofE&o]€2 5 mLE 7}5to] oF 1087 A5t
AZAE FHolo] AihsE3l 7 ol EYEE (Acetonitrile, Fisher Scientific, Korea) 1 mLE 7}o}]
B3

S AEHILS: C18-MG II(id., 4.6 x 250 mm, 5 um; Osaka Soda, Japan)Z o] A2ke] 7/4% 4=
S0okE 72 1)(LC-2000Plus Series High Performance Liquid Chromatograph(HPLC), Jasco, Japan)S
ARESISIT. S4BT EAS 913t Aol REAlY] o5 2 55% OEVERS H* 107
7+ B8R T 15871 65%, 2057 80%, 2557 85%, 3057 90%, 3557HA] 95%E AFSAIZ]
ThS, 38 FAANZL & 38714 55% W] 287F RAISIgE o] W, 42 1 mUmin Q& 5131
31, UV detector(UV-2075 Plus, Jasco, Japan)2] T2 254 nm=z s3itt. S|AEMIQ] A& 9 ATF
e HPLC EE3AS ol8sto] Atelltt. A% o4 4 A% = 7F 3e 5% 358
(0.625 pg/mL)2] WHE: SAghol A A2 HA O] REHAE o= olal B4 78715 0/SE St
o Z¥Z+ 33 6/S 2 10 ¢/S9] TAloZ A=

SV H W WSS 8 AR 20 gofl BatAE] A Aer(Sterilized diluent,
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DW-90, HAPS, Korea) 80 mL2 7}5}o] #27] Sample Mixer(WH4000-2751-9, 3M, Korea)Z 0]-23]
192 205} Sick 28 AR | mish BRYRIAASE 107 Sho] wiek 3Jsto] Azl
A8t

ZO7ATEE 7V M 2798 AZEE(Petrifilm Aerobic Count, Neogen, USA)O]| A|Z2 1 mL
£ HF T 371TCoA 4847 HifRt & H2M S2YUE At diwt E thdehS thdt
248 AZZE(Petrifilm E. coli / Coliform, Neogen, Poland)o]] A|5% 1 mLE FE39E & 37+1TC
oA 24A1ZF HiQFSSITE. EC filmollA] 7|25 B3 H24 S22 U= T oR, 7|28 J45
miehl E2 s gEes Asslelc

>

SHIX

P A9 2ol bRt 54 Al Python(HA 3.12.8)F oISt asIGitt. 1F 2t Aol=
B (ANOVA) O 2 B35 3 Tukey HSD AR ARL B3] p<0.05 S04 89142 o
7Fetaet. I 2o A% pvalueo] w2t (p<0.05), ("p<0.01), ("p<0.001)Z G2 HAIGIH.OH,
O] &2 A= ns'= BIISHATE

N

[e]fe)
=

i)

n. 21+ A 9%

1. =2 &

AlS fre 7] AlFY] 7 A =0l WE AolE H o, 1 ¥ Fig 1(a)°] UERY
Utk &4} vk FAT 7S] 2 T 217 39.9543.65% E 37.20+4.38%E S| Gl oH,
golap|719] 734 &8} WA ARFOIA 22 35.164.17% L 30.79+6.95% = et 2 9=
ollA &dat wiado] 7k WP Aol ZH|719] i gl Folgt d3ke mIAIAl fdgtont,
HEof wE RS

Oh 5(1998)Z BAE AAAZSE 2}, 7% 15U9A 0l 53] 38.8% = TH|7]9] &7 Az
Ayejol] =EotIThal AABHT, Jang 542010)2 A1FolA Tufle= ate|7]9] dubdE-g HAfgH
A, 2 O] 264% Tl SRISHAT. Heu 5(2012)2 Al o I|7]9] +2etre 46.4~
472%2 BI3199.01, Yoon S(2009) Aok 23] Th|7|9] S glefo] 24.2~43.7%2] WIS 1}
ERlTtaL Earskgict.

2. A7t

7] AREL] A7k= Fig. 1(b)ol] ARGt £4% FA|TH719] A7K= 12.36+4.22(5.84~19.14)
KOH my/g, W= BX|7}719] AK= 9.8643.16(3.99~13.57) KOH mg/gO= SA=9rt. &4 &
HkEZ] Holah|7)9] A7K= ZH2F 9.22+2.78(5.54~14.16) L 9.41+5.22(6.81~20.01) KOH mg/gO &
UrERTh

o7 fAlE XS} 2ot 37 FolA A AskE, dpilskEe] A & Alsk Hof E
o S goA 4% o3 4 A9l 20| AgE|o] o= Qlsf AFOEA ZIX7L Aok &
9IthLee er al., 2008). THH|7|= F 67.2~89.7%2] BRESIA|ALRS: $-95111 Q)0 (Heu ef al., 2012;
Jang et al., 2010; Yoon et al., 2010), EXI}=7} =& 7H|7]9] A7}, TRISHEZ] TBAZR= &4
H7te] %93k 89lo] Hrk

Lee 5{2008)2 BX|7HH]7]2] A7FS 15.71+0.82 KOH mg/gC2 ¥ 15tglor, 7H|71E 0ot
-15C, B30T Bt Qo= Alzto] Agol| Wt AP} S7Foks 3RS B3It Oh 5(1998)
AGA] A& 02} 23] =] AFLE 7.27+0.49 KOH mg/gC & H1siglon, A% 15Yxo= A4
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Fig. 1. Boxplots of (a) moisture content, (b) acid value, and (c) histamine levels of commercial Gwamegi. Asterisks indicate significant
differences (" p<0.05, ™ p<0.01, ™" p<0.001); ns, not significant.

A% A] 17.80+0.98 KOH mg/g, Q1% AF A] 15.71£0.82 KOH mg/gO& Z7}sk= AL 301519
o}, T 7]olA9] AHe AA] §AI04 @ Flo] ol AiFjel @ioluE, o] A7te] 42g 919
Sjch Feshle ofdic W, Cho 52009/ H)7] A2 A AP 5 KOH mglg ofsh2 A2
2 Falslgon, ol £ 7oA TE Abh gt Aol Urehilet,
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3. S|AEHT B

S|2EHIS] HE AR 7 A= 2 0.72 pg/mL L 2.18 pg/mLE LERGTE Al Tpe|7]ofA]
S|AB g HPLCE R4S A}, &4 Hojnm)7]9] s|As] T2 25.75+12.89 mg/100g
(7.90~45.18 mg/100g) = Th2 Almla} Fof5h Al 5 K itk Wi, WhEE ojnj|7]9] s|AEH]
SRS 13.99+5.82 mg/100g2 & B 7|2 8.06+6.41 mg/100g, ¥H2l: 9.59+7.81 mg/100g)2t
SAXMCE FOIRE Aol= qIgloH, #AHoEE ta w& FFS Ut Fig. lo).

Heu 51(2012) A% o] Ih|7]of|A] biogenic amine Feheg HA3H A}, S|AERIY] gHgo]
12.4~17.0 mgkgdS B 11519001, Yoon 5{2010) AJut E4] ] 7oA 33~124 mg/kg?] 3|4
EFglo] HEE 32 Yk Shim 5(2011) FX| IpH|719] 1% ZFofA] S|AE] dgo] xR
192} 36.0~64.1 mgkg, 2YA} 16.7~70.7 mg/kg, 392} 52.4~71.9 mghkgC & AT o], A I&
of mebAE F22Q Zlel7h AU (p<0.05), AZ HHE [ofet Aol it Hiarsiyith

= AREJOFS(FDA, 2024) A1F0IA SIAERI =5 271 oV AEClA 50 mgkg oV A&
A 17 ole] AECIA 35 mgkg oV AEE Wi Zlo] Adsittal Hsioit). Eet dutdo s
histamine<> 50 mg/kg PIFHY 7§ QEARE £ 0 2 TR, 50~200 mgkgoli= A =44 7ks
/do] 312w, 200~1,000 mg/kgoli= A2 =4 UERH, 1,000 mg/kg oVdollrl= 5402 Qlsto]
Al ZOogA QFHSHA] ¢k 507 HE HE Qlri(Shalaby, 1996).

ol

4. Y=

7] AES] P S B7kel] ol S, T, Y LEEE BAsHglon,
71 ZI}E Table 201 AXSHATE 3718+ 73, &4 HolaH7]olA 6.3+1.2 log CFUOE 7H¢
&0 229 wolon, vk Holuj]7|(5.0£1.0 log CFU/g), <4 &X|7hH|7](3.8£1.4 log CFU/g),
HREE BT 7)(3.742.0 log CFU/g)Z=0 & UElth

S 44719 Zp7] AE 5 27719 AlZollA tirgtto] 1.7+0.8 log CFU/gC & HEEAoH, o
et @ 1709] AIFIA 1.8 log CFU/g AZEATE THl7]= Y& 01F B9 Hoidf g
U AlA ol ditatt 5 A EARE] LHE 7FsAdol jlom, of% Axsk= I
A 2 - EE 240 gt nES S4lo] dold &= Ytk wba AF Az TARNE oz,
24 g0l it 918 w7t Fashal WHETEIYART, 2024).

Heu 5{2012) A% o] Zp)7] AlFoIA 27133t 2 tiwt=to] HE=A] gtrhal Barst
e} 3, Kim 520200 2201 -5 521 Zh7] obMIES] nYESH] Qb g B7IRE A4,
|70l A F57]/d+t0] 4.120.4 log CFU/g, tidtte] 2.540.7 log CFU/g 202 HEEoH,
PAES 57} A= = 17 A=A 1.1£0.0 log CFU/g ASEtty sk

v O OfF

.

B ATE A% $5 59 34 @ Hol Fvlo B4 9 4 A1 BAAE 9 V12 Aw

Table 2. Microbial counts of commercial Gwamegi (Unit: log CFU/g)

Commercial Gwamegi Total aerobic bacteria Coliforms Escherichia coli
Trimmed 3.8¢1.4 1.3+0.9 0.0+0.0
Saury
Semi-trimmed 3.742.0 1.2+1.0 0.2+0.6
Trimmed 6.3+1.2 0.7+1.3 0.0+0.0
Herring
Semi-trimmed 5.0£1.0 0.8+0.9 0.0+0.0
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nlgg 202 sjglet BA ﬁﬂ, TEAFE YR ofF0l W AelE Hof Hof AH7I7E weke.
W, APR= 2= o, 7he E AolE EolA] gl sS4 g AbE o R 7154 ofy
FoLt, AR AlmoflA HlA &2 gho] #RlEe] Alx 9 {5 I welo] Beds Bl v
=52 FAYIME Fd fl 1‘41 JLL A& 0] AR Aolg Holow, oz 7k 24
2 Y ] 0] Holo]l 7|91t RS ek webd £ o7 Ak Au] Fd 9
o] 71% vl 8% 71z }ii 82 & lozjEt AlmErh

2 de A St BEATE 2799 9 R25TA0021571900) A]
& o Y ASUT
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