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TECHNICAL NOTE
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Determination of Mercury in Korean Mussels (Mytilus coruscus) for
Marine Environmental Monitoring

Soo Yong Lee*, Jangho Lee
Natural Environment Research Division, National Institute of Environmental Research, Incheon, 22689, Korea

Abstract

Marine ecosystems are frequently exposed to a variety of chronic and acute pollutants derived from anthropogenic production
and consumption activities. Mussels are sessile (can provide location-specific information), medium-sized (have enough tissue
matrix for chemical analysis) filter-feeders (show accumulation of pollutant chemicals from seawater). These biological and
ecological characteristics make mussels virtually ideal for pollution monitoring. In this study, Korean mussels (Mytilus coruscus)
were collected from nine different sites situated along the coasts of the western sea to the eastern sea of Korea in 2017. Total
mercury concentration was highest (mean + standard error, 92.7 + 3.5 ng/g dry) on Baengnyeongdo Island in the western sea, and
the sites in the southern sea showed the lowest mean concentrations (42.3 - 44.5 ng/g dry). These results were discussed in terms
of possible pollution sources.
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=] (Mytilus galloprovincialis)= 323 ctollA
Mussel Watch Programe £3j HUEE A|gFoz
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2018).
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Fig. 1. A Map showing the locations of the sampling sites
for analyzing the total mercury in the tissues of
Korean mussels in 2017.
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Table 1. The locations and dates for collection of Korean mussels (n=464), and their groups divided by the size (shell height)

and the number of individuals at each location, 2017

Region Sampling site Abbreviation Latitude(N) Longitude(E) Sampling Date Size group iné\ilx(f)i' d?lfals
Large (91 ~ 117 mm) 12
Baengnyeongdo BR 37°55'10"  124°39'26" 29 Mar Medium (76 ~ 90 mm) 18
Small (64 ~ 75 mm) 21
Large (86 ~ 94 mm) 29
Taean/Anmyeondo TA 36°43'53"  126°07'23" 24 Mar Medium(73 ~ 85 mm) 34
Western Small (51 ~ 72 mm) 16
sea Large (85 ~ 101 mm) 14
Buan/Wido BA 35°3529"  126°15'18" 15 Apr Medium (75 ~ 84 mm) 20
Small (35 ~ 74 mm) 16
Large (90 ~ 111 mm) 7
Heuksando HS 34°4020"  125°23'28" 29 Apr Medium (80 ~ 89 mm) 18
Small (72 ~ 79 mm) 20
Large (125 ~ 145 mm) 7
Wando/Cheongsando WD 34°11'45"  126°50'59" 24 Mar Medium (117 ~ 124 mm) 23
Small (107 ~ 116 mm) 11
Large (119 ~ 147 mm) 11
Southern Yeosu/Geomundo GM 34°01'19"  127°19'19" 15 Apr Medium (106 ~ 118 mm) 19
e Small (31 ~ 105 mm) 16
Large (126 ~ 146 mm) 7
Yeosu/Dolsan DS 34°41'30"  127°4729" 15 Apr Medium (116 ~ 125 mm) 18
Small (108 ~ 115 mm) 15
Large (121 ~ 146 mm) 16
Ulleungdo M 37°30'35"  130°47'42" 19 May Medium (115 ~ 120 mm) 20
Eastern Small (108 ~ 114 mm) 15
sea Large (104 ~ 126 mm) 19
Gangneung/Jumunjin UL 37°5424"  128°49'52" 6 Apr Medium (92 ~ 103 mm) 27
Small (59 ~ 91 mm) 15

22. MF AR EMX| 8 Y 2ME AMEZA|

et FeHn=464)2 B WA 55 olgat
o M3, F7)(ZF, shell length; Z+al, shell
height)} FAE S4HICE 2F AE ARl 27|+
ZIa(Fig. 2)& 7|1&°® 37§ I5E(large, midium,
small) © 2 LRSI Table 1). T, 2+ X]-uic} 23
o o] AR Aolek . et 27 7]Zo]

ot A1 eI T TSI ok B8
B(5C uEh 2 fAsle] AEALR olstiar, ol 4|

52~ 39 olof elke Refsigick Az el A8l
Az s 019, 2 W 5 Agslsen,
2 FHIR|E ¢Jsl] 214Hphosphorus acid, 30%) 22 A2
Bl Zﬂiﬂ T, PEE w32 SR A T S
AE-3IFTH Wagner et al., 2003; Lee et al., 2017).
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shell length

Shell height

Fig. 2. Biometric measurements of Korean mussel.

A 0F 30 ~ 6042 F2F ARSI W& AlASHIL
eI AE10] A Tk ZAL(150T)
stk

ARl e ol SENReRe] BELA
(Wagner et al., 2003)Q} 0|5 vigo & 2w =715k
AN 72230 FFLI - Lee et al. 2017)E 7|&S
2 Q) 24e) A 2L A0 Class 7,
AR} 352,0007H/m’ oJshel|A =L, A
4> SIS ARESto] Eaff S A0 [R5
Ak 12; Eafls gadl 7ite| = ARRS ARG,
o] B4 7|(DE/pulverisette 23 Mini Mill, FRITSCH,
Germany) = 2435510 A|72] 90% ©}4t0] 200 gm ©]
sPh ElEs 2RI B4 ARE ARs AR
ARE FeufF e ghile H2s) vlo|Yglass vial, 20
mL gl ol 2208 Atelgiet. waf Ao z¢
Aol A A mE A HE Y - 5 - % 2S5
HaL, e AEE 27 E3k(pooling)ato] HafiEk
o o] S AR O - T - R o] AP )
o] 77t 171 ARgStod, A5 & 37014 & 27709
Hpo| =S FAR(YAMRol2, 70T, 30 mTorro|sh
S

420.9] FFAM(1,005 mg/L)-S Kanto Chemicals

Table 2. The operating conditions of mercury analyzer (MA 3000)

(Tokyo, Japan), Q15¥5521-2 National Institute of
Standards and Technology A|ZNIST SRM 2976,
mussel tissue, Maryland, USA)2 AFE3I011, 58
o 5142 )3t L-cysteine> Junsei (=>98%, Tokyo,
Japan) AJoFS ARSI

TS AP SR 2 FEENS RS
(1,005 mg/L)= 0.01% L-cysteine FH O F 3]443}0]
10, 50, 100 pgLo] #FGHoT TESIch ofuf
0.01% L-cysteine -8-2B-2- L-cysteine 100 mg2 HH5}
o] ZAKSigma-Aldrich ACSTHT}F A3k 18 MQO)] 3
A} SR gafsle] wHlsklek ol EEENS
SAE HE| Fste] EA46I01aL AEH 28
T HAS olgste] RIS Feisick HEe A
S Eol7] Slsto] ARTAS Aot e HE
O] HgAE Z2F Feldla, Slee AW dsRE
E2(NIST SRM 2976, mussel tissue, 61.0 + 3.6 ug
/kg)= ARE81e] AAl(n=10)3}3AT

33 AlRO] Soe BAL T A gl 1)
S} Z=opiH(gold amalgamation merhod)x} A}
S50 A (atomic absorption spectrometry) S Af
L3l= RE & A7|(MA 3000 Mercury analyzer,
Nippon Instruments Corporation, Tokyo, Japan)E ©|
83to] At AlR9] AAE fIet] It Ak
£ ARESIG e, 1 9 BA22 Table 29 Utk &
Aof| ARGE A= 171 ol T 3314 25sto] A3
T 93] A4S AeIRal, ole} HEe] #A4AIR 10
Ziupct QISEEE S BAs] 71719 /g 2kl
soick

Fe BA0) 43 - HULS PE)

1%
A, AESH|, AR, ASEEE20) 8-S 3

1o

o l‘_?L’
i

o

J

o Aaf, 2448 AAAT) 0.999 oVFolglen, vk
HHE3A I oAl 22F 0.40 ng/g, 1.28 ng/go]
L, 3|4=8-295.3 ~ 104.4% o]3ict.

" Heating temperature Heating time Flow Slope time
Conditions 0) ® (L/min) ©
1st Decomposition 180 120 0.4 120
2nd Decomposition 850 120 0.4 30
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Table 3. Coefficients of correlation among biometric measurements of Korean mussels (n = 464)

Feature Shell height Total weight
Shell length 0.94" 0.89"
Shell height _ 0.94"
**: p<0.05

24, A 2M

Fae) B2, 2 el A v
L 7k AJB7} 307) oolE R S mERich 7}
3 % Q1] B4R one-way ANOVA)S 41A]
1900k, B3 o] A 9 2177 i 7 A
2 24 A= 7N - T - A A IEeE
7} g+ Balelo] 3514 ) Mow Ho] A
Z(Kolmogorov-Smirnov test)S AR5} oL, E
AollA BtdS WSSkA] Siste] Wik FARPY
(Kruskal-Wallis test)2 2-8-3}ich o} = AbE
= 9 5 AulR] FAKEA(one-way ANOVA)
3} Tukey HSD o] ofat AR5 02 5ol
HE 5] 3400] 9] 452 p=0.05 2 51ch
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Fig. 3. Biometric features of Korean mussels collected from
different sampling sites. Error bars represent
standard errors. Same letter super scripts denote
insignificant differences among the sites from post
hoc tests.

ERA] eRkTh(Fig. 4 (a), (e), (). "hd, F<Hn=9,
X*=6.56, p < 0.05)1}, S4Kn=9, X*=7.09, p < 0.05)°]|
Ae o 5 - 4 T (F RG] Aol 2kl
2O H(Fig. 4 (c), (g)), SAFE(n=9, X*=6.06, p < 0.05)
O} AR (n=9, X*=6.56, p < 0.05)0]|A1= f) T120A]
FAACRE e FT UERITH(Fig. 4 (d), (f)). Bt
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Fig. 4. Total mercury concentrations (T-Hg, average+standard error) of Korean mussels groups at different sampling sites.
Same letter super scripts denote insignificant differences among the sizes from post hoc tests.

(=9, X*=7.32, p < 0.05)T} =57 (n—9 X=726,p<  %%(92.7 + 3.5 ng/g dry, n=9)Z R=t|(Z} n=9, X*
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Fig. 5. Total mercury concentrations (T-Hg, average+standard error) of Korean mussels collected at different sampling
sites. Same letter super scripts denote insignificant differences among the sites from post hoc tests.
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