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The Inhibitory Effect of Ecklonia cava and Eisenia bicyclis Ethanol Extract on Histamine in Mackerel
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This study was conducted to investigate the inhibitory effect of Ecklonia cava (EC) and Eisenia bicyclis (EB) ethanol extract on
histamine production in mackerel. Changes in viable cell counts, histamine contents, pH and VBN of mackerel fillet treated with
ethanol extracts during 25 days at 4 were measured. Treatments of EC and EB ethanol extract had reduced growth of viable
cells by 2 log cycles during storage. Production of histamine was decreased by EC and EB extracts (115 and 96 ppm) when
compared to the control at 5 days (384 ppm). The pH of mackerels treated with EC and EB extracts were no different, while the
pH of the control increased during storage. Furthermore, the VBN of mackerels treated with EC and EB extracts were signifi-
cantly decreased when compared to the control. In conclusion, EC and EB extract may reduce scombroid fish poisoning by
decreasing histamine production in mackerel during refrigerated storage.
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(Eicosapentaenoic acid) ¥ DHA (Docosahexaenoic acid)
¢t e n=Ex3}A Y AHPolyunsaturated fatty acid,
PUFA)0] TH3te] EMAS A U AZAM S0 &
37} ko). B8, B 2 HEFY) PRI
taurine, B4 71224 79 WAl S HAE
0 AE £Q3 BA) Bolse G4 5L
slol ok 8 A2lH 7)%o] il S olf
L 2 FE gAY A BT, 2§ o] ulgh
g A&7F o=k R E o] =, 539 free histidine T
o TA 3 OF 4T%E 1Y W 18-S At glek{29).
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of oI5t ekal 2hg-of 9J3|| histamine© 2 HFETH21,22].
HistamineZ Q14| Yol A mast cell, enterochromaffin-like
cell ¥ neuronof|A] &H|E oA d2| EEE o] glon], A
g A ABAGELEA Y G5 rH10]. 2 v
ol sl FofjE of 7oA A/AJE histamine 28|} A
FH WS 1 scombroid poisoningS 427+ 7HF A H Al
HAAEEE AAA L Ut

Scombroid poisoning T+ histamine fish poisoning-=
“Scombroid”gt= &0l AHE FHE U L™, scombroid
poisoningS F&dt= PAE9 EAYL 25 U histidine
ol v Eol RAUe AN AT 28 v)yRo| 2
A15}te] histidine®] 1 §-2] &4l histidine decarboxylase
9] 714 = A-g3fA geibarg-ofl ) histamineo] A/ E
tH22). o] FE gt & ¥, R HT Mo o3
g EEo] 2o Hd, Aolgle ofF EH <F
1%9] n|Eo] &A% histamine PAdHe F-2 1
© w2 &5 2 24517 "t Taylor $[36]< 4°CHt} ¢
E2 2204 A7 A A FY v = E3] Morganella
morganii, Klebsiell pneumoniae, Hafnia alvei #5°] 7}
2 @2 histamineE AJAsE Folztn H AT
Histaminex 2 AGES2ZA Q1A Yol da] Rxsta §)
on 2 YolAe S} Agtste] vj@g Y Az &
Ao 2H dejA] W& o)A Ferh10, 25 Lt
o] &) RofjA] ] Zo] o] F/dH histamine allergy
4 ASEY FUdoln oz A Al 54E U=
Aoz deA glon 8 FAoEA YA, £F, @715,
5 9 794 52 oA He gA AL 2L F
=27]7} AsHA ©oh32]. wahA histamine A9 99l
4 FoAF £ FojAlFo] AAdst= histamine
decarboxylaseS A|o]ste] SHAA L EHFIE= Ao uj & =
9 3}t}. Histidine decarboxylase= EA g2 E&43} A]7]
L o] of@] W] B HAste o] B3}
th. @744 histamine A4 JAo e AFE= spiceF
A7V o 2 X histidine decarboxylaseZA % biogenic
amine® 4] < A|[31, 38], histamine &340 ot A+
(5, 22, 24], histamine A4 @of et FA R FH2&
(23, 37]°] thF-Zolm mj-L- v F3 A o|r}. whehA Thekt
7158 7M1 AAEoU vAE 9 549 24Z A
ol & e EF Y A tigt A7t Bosict 4
4 (well-being)¥} 235} (LOHAS) #3H2 747 o] tigh B4
o] Z7I5HA A HA AEF9 thFgt AgA 2ol o
o A7 AP glom I FoAE fFAE H2F
= 23 7|7 4802 ARG E o] P 0l ASE NS Bt
otz Z+F muEy vlEgl, Hf4a 2 alginic acid,
laminaran & 84 t@F 5ol FF5HA 5 Sl
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theket A EdE 7t I F F | (Ecklonia cava)e 2
ZA)Z thA| ot (Laminariales) 0| G ato] &8t 82, 3
Abehd, N1 & o2 7HA Zls Aol BalEof Qi
E3], e F24E 2l phlorotanning phloroglucinol<

7|12 FADEHE Sh= polyphenol 3= 2, AAA o A=
PFAE FoNE F2 ZxFA LdAEY 27

phlorotannin®] &/l B3t AL2= HABA A (8],
AksE &4 [14, 27], AEH B3 a3H15], FHlolZA[1], &
2A A [20, 41] Fo] HilE o] glom Zejol|A o7 7}A]
phlorotannin®] Z&7} 25 o] B xo] QIth3]. E3F o
312 t}A|utE (Laminariales) ] ¥ (Alariaceae)®] £3}+=
i AEE T2 3t 29 HBE Aol g A
Alsta ok g2 o 227 d14ke|y fucoidant
g g3y F9l laminarang 4312 glow FH o|F
HYAFAHECQ] phlorotannin derivativess= &HASH4], LA
[35], a-glucosidase A 32/ [26], FALAIEF[17] E FH}o]
212[39] 5 98 7HA] AHEAS 7= Aoz dEA
of 2L 71548 224 FES 7HX7F Aot

matA 2 Ao, 5o & HHS g s
FEE JAE F5to] histamine A& A 12519
NE2E 7o det 7|22 25 AlFstas g

2 AFo AHEE HE2FE A H(Ecklonia cava)2t X%
(Eisenia bicyclisy& 75 Fafietoll A AFsto] g2 AR
of AL AAAZE & 52 Axto] £47] (Deasung
atron, Seoul, Korea)2 E4)|3t & —20°Co|A] HIshHA A
Aol A-&sHTt.

Aol ARS-E AIL501(Scomber japonicusye FAHESHA]
G dids 2R H7HE A FYste] ARl ARSI

AZ EHE F2Fol 94% ethanolS 108](w/iv) 7}ate] A
2o A 24X 7k kst &5 & T A=)
(UNION 32R, Hanil Co., Korea)Z 3,000 rpmoj| A 10&7t
AUREAT T F3A Fsherh o 3L 33 W sfo]
Ao A=W S o} o T}X|(Advantec 5A, Toyo Roshi
Kaisha Ltd., Tokyo, Japan)2 ¢]1}3t & rotary evaporator
(RE 200, Yamato Co., Tokyo, Japan)Z 7F$} 5=t
o] FFHME 37°Col A ARAIZ] F —20°Col|A Byt &
BErr 34 5to] Ao AMSHETH B3 E FE2 A
2o & 108 (w/v) 7Fske] 80°CollA] 8A7t aLykste] &
o, T2 B 9ok FYsitt

AAE FAY B¢ sy Hae WS AA s}
2 FHE A2 T A A TS =229 F
T 0.5% A Ao 50 BF 4°Col A 2417 I AA
T, BAAE o] HEr Y& MRS sho] A7 B
FA R o] & 77 A L] 49°Co| A 5Y HAH LR
259 ¢ AFStHA APS Xdstoth



Adee 150 & FHH0E 2g HT §, B
PBS (Phosphate buffered saline, pH 7.4)& 108](w/v) 7}
3] 1000 rpmof| A 187t #2A 3HAce Homogenizer, AM-7,
Nihonseiki, Tokyo, Japan) §t th2 108 S|4 o = 3]43}
Aot A& 3A NS plate count agar (PCA, Difco, sparks,
MD, USA)ol| =3ted 37°C incubator (DW-M 1-250, Dongwon
Science Co., Busan, Korea)ol| A 24-48A]7F vjofst & A
A= colonyE AstATt.

68 Y] histamine FAF &4 Kanki 5[13]¢] BHHL
2 B35 150 § 1g9] 0.1 M EDTA (pH 8.0)Z 24 ml
A7}k vortexdtal 100°Co A 2087+ 7FE 3t & 1087k

B YA o) AT i T2, iz
histamine assay kitZ AF-&3}9] UVivisible spectrophotometer
2 470 nmo| A EFEE =435}9] histamine $FHS AT
st

pH £A2 AA3 1159 5 gofl 108159 S/F< 50 ml
T} &3}51o] o2 7] (Ace Homogenizer, AM-7, Nihonseiki,
Japan)Z 10,000 rpmof|A] 287t #43} 3 th2 pH meter
(HM-30V, TOA, Kobe, Japan)Z A3} t}.

Volatile basic nitrogen (VBN) &4 & A ZZ A AH18]<
Conway' & o]ttt Al&E 1159 10 gof
50 ml H7}ste] 1027 wek, 587F AXE F W §HEsHY
3087t &3 5 oYL, 5% HpS0.2 pH 4.002 2F
3t 100 mlZ A-E 319t Conway unit W40 223t A
& % 0.01 N H;80,E, 9JA = K,CO3 2348 NS 27}
Ll H7E13 EFetel FUE A9 25°ColA] 1A vt
SA71 &, YA brunswik A]eFS 3 9L H7}sta n|Ek
41 BES Ag3te] 0.01 N NaOHE A8}t

150o] W histamine®| AL FajAFo] HYd+=
histidine decarboxylaseZ}= f40f 9]3F Ao|BZ Euj A
w9 BEE JA k= Aol 7P Fasith wetA HAE
AAE 3l 5o Uvt B4 HIE Sk 1A

aNE gotEsith e 2 g e =&
ol JA|ZE 150 Y-S 4°ColA 5Y A& 2547
AstHA dut A4S S 1 A2 (Fig. 1), A
2 A Fole FA et At 749 &Fol7} glo] 10* CFU/g
9] & Yl eu, AA&7|7ko] Aol whet g 9
AH ghE FE2ES AT A37F FA 29 vl A] A
w+57F ot 205 Ueisith A% 1093, FA =
10° CFU/gE Eouh ot 9 e AR Hel+te 242 10t
2 10° CFU/ge Hof 9 o] AA = et FAeet A
29t B, A7to] g wet At A&H R Frtst
o 259274t 9 A A AP Fe FA A
oF 2 log cycle A= 71 9] AKo] JA = A AT
T AU tiE FE A A7 E H 22 AR Y
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Fig. 1. Changes in total bacteria viable cell counts of mackerel

fillet treated with ethanol extracts of Ecklonia cava and Eisenia

bicyclis at 4°C.

4500

—@— Untreated
4000 4 —O— Ecklonia cava 1
—w— Eisenia bicyclis
3500 -
3000 A
2500 -
2000 -

1500 4

Histamine contents (ppm)

1000 A

500 -

0 5 10 15 20 25
Storage time (days)
Fig. 2. Changes in histamine contents of mackerel fillet

treated with ethanol extracts of Ecklonia cava and Eisenia
bicyclis at 4°C.

AanE HHth Lee [20]= ] o2& F55°| Bacillus
subtilis, Staphylococcus aureus, Listeria innocua, Clostridium
perfringens, Listeria monocytogenes, Salmonella typhimurium,
Candida tropicalis S0 3] 733t F4a1S HQlthal 3
How )3t HA], epiphytic bacteria [31], S. aureus [6] &
o gt E4E Uttt tets sj2F FEE0] 150
o Rajo] Tolst U HEY HRE A Ao AR
ot

-

50 Y9 histamine 44 A= HBES AlofstAL
n g o3 HPE aLE Aolste WHol vt HAE
AA ol o7t 5o 9 histamine B4 AA| aHE 54
3t7] 91ste] e 9 i AEE IAT LFAE 4°Ce]
A 59 A2 2597 AT A histamined] FFE &
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sttt I Z23H(Fig. 2), FA429] ¢ histamine®]| e
o] Az & 20| 70.12 ppmo| FAT 7 E g JA] Az
T 22t 51.67 ¥ 51.28 ppme YERHITH 53t FA
2= 384.62 ppm, #E H ¥ JA A= 11583 E
96.41 ppm= UEFY O] histamine®] AJ4Jo] JA| == A &
QlstgAct. 9t ofu gt 109A}9] A9, FA] 2= 1452.31 ppm,
e 9 oS AR A= 242 904.64 H 570.28 ppme
et glen 15920 = FA 9, AdH 2 o A A
7} 3052.31, 2654.36, 820.51 ppm 22 histamine®] A
3] JAEQT I &, RFAY = ASH R 2 AFS B
of A7 2092k FA 2= 3059.74 ppm, FEf X S
A A B F+= 2510.77 9 2385.64 ppm2 histamine A4
< 23 olgd A E Fal A i dgE 5
HAZ Qe 27|dA oA 5 ¥ histamined] FHE o
o A7t Bolo| = R&FH o2 e histamine?)
JA|5l= AL 2 YEGETE Scombroid poisoningS &
+ AW 9 histamine 2] 200 ppm ] o
£ AL2 HuEI QIEY[T], A9 ZaolA A7 5UAtof
222 79 histamine?] $Fo] 200 ppme X W= &
A& BPou AAE A+ 200 ppm ©|5t=2 et o
A a3 2g}. o]#dF A= clove, cinnamon, cardamom,
turmeria % pepper$} T2 FARE A5 ol st
30°Cof| A 24A)7F 52t #]A3}H A] biogenic amine?] A A
AEE S43% A7}, histamineo] HATE o £ A<}
frARE 235 E¢ITH31].

AEE 1 A8 9 7Y Ao 93f ot pH ¥
AYa glem, ol= 1 A& 4 9 1/ E4S YE
Wk 3 QEY G2 JFS v BR A F A
pH 73 F83 a0|tH12]. Zokgle 089 YRt l
pHe EF 7.2-74 FEo| U AL sfjtat o] Mg o o
2t ZAke] g o2 Qlg) pH7L A e o] 4459 pHE 5.5-
6.5 A= O] oFAH-S YErdTh Z2ju A=7} A ststr] Al
25t U714 EAY SH R 259 pHIL oA A5st
g o3t pHY| HgE T8 A=E BT 5= gloH[2]
pH 6.5 0|42 4]8o] Zatdt == Hujj7t X3Pd A=

Sk Mgl b of

T o1l o
L o o ox 2L

ne
N

TWHTH30]. o] & AFolA= 48 & di3 olgs &
T2 AT LTS 4°CoA 5 HH o= 25U AR

Q9T 1 o) %, AAIzke] 7HE4E pHA S7H5HG.0
u A% 1507e] TA el pH 6.6, 2e) B 3 HA A
27 247} pH 6,57, 6.210.2 FA=] pH7 /g ¥4 o
e w7t A9E Ao weEgen 7 A% AT
oA BAYRT ot Wl A £& pHE Bt 1

http://dx.doi.org/10.4014/kjmb.1310.10006
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Fig. 3. Changes in pH of mackerel fillet treated with ethanol
extracts of Ecklonia cava and Eisenia bicyclis at 4°C.

2 it JA Aty AL B2 pH £ & 2o £A4 7
of vja] A= #3t7t LA AP AR AR A%
2547 FA T pH 71122 % &2 X5 UE
Wleu e 2 o=k A A= 247 pH 6.44, 6.20
YEtW Tt o] & 59 pHE AFFo] s gwt-g-2 Xde] ot
o AAEE 2 AR Eod HES AstE o
HYo}, trimethylamine (TMA), dimethylamine (DMA),
T 4719719 2o GIINBAY 2402 289 pHA
458 = ol|3t pH gt WstE A=E #FE - QL
oH28]. mrebA e 2 g oehE FEE AT A
7t A%717ke] F7teke] whet A 2ol vl pH7F 2A
F7FHA] GSkaL ol HAE JAZ Qs 5ol 7t
3] 2P A2 wHr}. o] A4 Z(Fig. D2
& dXgt}. wEbA] FEE0] RyudE ASS JAs
o pHY HF3HE 7HALE AL 2 AtREHT

QREY AL o] & ATt ASEE oS Fof &
Aot SLA B Al Z-E-of 93 TMAO (trimethyl-
amineoxied)7} = o] B == TMA 59 A5 A714
E29 A D Al FA o s dlido] Eafjxlo] A
AEE dEYot A Fof s LA A71E2(VBN)Y
Aol S7hsHA Erh40]. olo & AFolA+=, VBN &%
= 3o AAES IR 2T Aol A= F3Fol o
S A ot giTh I Ai(Fig. 4), A% 7)o 732+
AHE A AT 27, 18 mg/100 g2 F =Fo]7} Y
ou A% 5Yzte] FAE T 28 mg/100 go] VBN FFS
Uet ol e 2 g JA AP 21-22 mg/100 g2
7P A F7kekla, A% 109 o= e 2 g JA
gt 472 42, 41 mg/100 g9 FFS YE o] 742
(50 mg/100 g)ofl ]3] F-oJH oz FAsiGth dRtygor
VBNY] &Fo] 5-10 mg/100 g& 3| Al41%t o]2- 15-25 mg/



120

—@— Untreated 4
—O— Ecklonia cava
100 1 —w— Eisenia bicyclis

VBN (mg/100 g)
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Fig. 4. Changes in VBN of mackerel fillet treated with ethanol
extracts of Ecklonia cava and Eisenia bicyclis at 4°C.

100 g& HE A% 9] o] & 30-40 mg/100 g H 1 27]9
0%, 50 mg/100 g o]l BF F3 Frrt At o] Ko
WA TH34]. et A Y A, A% 5P Ao on]
Hof 27] 9AE Ui A% 10892t = dFe £
7HAYE Ao Atgdd. a2u, A 9 A A
T= A% 10497 Fuofj 27] gdAE o] AAE JA7}
15019 FAT R g tha A AANA HAE fA = 2
£ Hol Ao 7 AR HT) o] g3t 7:1_,,}.‘: 7+ Sl 22 E
B3] =2+ 9 A 4FEE[28]1S L5l AR5t A
ZstH A VBNY S-S S4% 23, 279k v Al §
oHo g 2 VBN grgFd Uetd Aol fAbsttt. o]
£ Fig. 29] e}t tis} oehE 28 JA= A3 =27 &
Aol A F 8 histamine®] /& A5t 111‘71 7k F<tel
LT histamine®| A4S JAst= A 22 Aot} £
dil o] EejEHA FAFE= dEY oY Aa Fof Y3

VBN9| ggo] $718te AR &3A Jonz et o
g FE=0l vAEY A5 dAlstq AR ALE A
EHOA 1ol FARE A} le AR HEr

2 o

150 S5 dEH Y diF g FEE
3}01 histamine /& AA|ot= AE LotE kT
qeE FE=2 AT 25 S 4°CollA 258 F¢t
AAsHHA A, histamine $3, pH, VBN #3& =4
sttt FAFe At BE, Algko] Agof uhet At
T A&H R Fristg oy, 26937 tig 9 7 3
A Aelate FAE B} ¢F 2 log cycle A= w2 50| o
Al = et Histamine &3] ¢ e 2 o A A2
T 582k] 115 9 96 ppme WERHO] FA 2|5 384 ppm
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o H]3} histamine /0] HA == A& &elstgict. pHY
B A8 94 g gE FEE %‘J?‘]‘} A2 T7F A%
717ko] F7ksto) wheh A 2| tof vls) pH7F A F7}8t
A F3kTh. VBN g2 A% 10930, BE AgtoA 2
A 748, §3] £ F7F 50 mg/100 g2 7HE 2A|
7t e 2 s JA A= 47 42, 41 mg/
100 g9 g2 Uetio] FA 2o vl fojdoz Zha
3tqtt. o|Ate] AMEL 3 E uj, e U i3 ok

Z22E0| AA7|7F B¢t 15 0] &1 9 histamine YA FE
BANA 15019 FARE AT} 92 A0 AR T,
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