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Abstract

An Environmental Specimen Bank (ESB) is an archive for samples that can be used to
document and assess the quality of the environment in which we live. An ESB program looks at
changes in the concentration of human and environmental specimens over long periods of time
through retrospective analysis of archived samples of a particular area collected at regular
intervals. The idea of ESB was first proposed by German and American scientists in the early
1970s and has been established since 1979 in Germany, USA, and Japan. Korea plans to
establish a National Environmental Specimen Bank (NESB) in 2010. The NESB will be able to
assess and improve the quality of analytical measurements as well as to compare the past and
current environmental quality as a time capsule. The concept and design for the NESB facility
was developed and its Standard Operation Procedures (SOPs) are being developed based on an
evaluation of ESBs and SOPs of Germany, USA, and Japan.

Environmental specimens proposed for banking are based on typical representatives of every
level of the food chain from each type of ecosystem that are widely distributed thus enabling
comparisons between different sampling areas. Through retrospective analysis of
environmental specimens, the NESB will improve the reliability of environmental monitoring,
ecological risk assessment, and health impact assessment.
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Lead in whole blood

year of sampling
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Dates Specimens Program or Agency
1979 - 1994 Human livers Joint EPA/NIST Pilot Environmental Specimen Bank Program
1976 - 1978
1983 - 1992 Mussels and oysters EPA/NOAA Mussel Watch & NOAA National Status and Trends Program
2004 - & 2
1985 - 1992 Fish livers and muscle NOAA National Status and Trends Program
1985 - 1992 Marine sediments NOAA National Status and Trends Program
1986 Human food specimens Nutrients in Human Diet Project (IAEA/USDA/FDA)
1986 Human blood serum National Cancer Institute
1987 - & A tis?uiéﬁr?riﬂTaiLa Alaska Marine Mammal Tissue Archival Project (DOI)
1990 - A7 Marine mammal tissuest National M_arine Mammal Tissue Bank Program & Marine Mammal Health
= from Lower-48 States and Stranding Response Program (NOAA)
1994 Fish (Whole) NOAA
1994 Human blood spots Department of Defense
1999 - & =) Seabird eggs Seabird Tissue Archival and Monitoring Project (DOI)
2003 - & Y Eggs & feathers American Peregrine Falcon Project (DOI)

1 liver, kidney, fat, muscle, blood, milk, skin, brain

IAEA: International Atomic Energy Agency, USDA: US Dept. of Agriculture, FDA: Food and Drug Administration, DOI:

Dept. of the Interior
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Ecosystems STyp_e el Scientific Name Common Name Food Chain | Target Organ
pecimen
Pine Pinus densiflora S. et Zucc Red pine Producer  |First-year shoots
Pine Pinus koraiensis S. et Zucc Korean pine Producer  |First-year shoots
Oak Quercus Mongolia Fischer Mongolian oak Producer Leaves
Terrestrial Zelkova Zelkova serrata M.L. Zelkova tree Producer Leaves
Soil Medium
Earthworm Lumbricus terrestris Night crawler Decomposer Body
Bird Columba livia var. domestica Domestic pigeon Consumer | Content of egg
Sediment Medium
Riverine Freshwater fish Cyprinus carpio Common carp Consumer | Musculature, liver
Mussel Unio g\:lc;_ﬁ;l Zrt'?,% dc;c:g}lasnae Freshwater mussel Consumer Soft tissue
Mussel (m)g!ﬁ;:gjlliﬁcl}éﬁ;) (Medi?elrur:mrz;rslsﬂussel) Consumer Soft tissue
Marine Fish Mugil cephalus Mullet Consumer | Musculature, liver
Bird Larus crassirostris Black-tailed gull Consumer | Content of egg
Algae Ulva pertusa Sea lattuce Producer Plant body

A o

B, ™

R RETEE]

3. 71BN =2l Mz MESH

D AR 25 Y AN A

3%

Al

o} 1970004
A Bt SHAEAL ol
T, G, 9B 5 AR FOF
12704004 AFHE 3635011, ShpehALE
OB 5 4% M, 53

Ao 97404 st

vlelle, Ae, a9 % 65

AAYEA R SFA S Y, BEA 274, H]
QA 1 & 470 A digte] Y 150497
of g dA Fn wi d AW 5 659
ANHE neste] S5 APgsct,

2) A&

A= 1564 (F-F)oll thet Al2E 1kg AF
T Baske] 10g4 20mL Al EHo] B 1567
x10070=15,6007H, A& B3 (1.4m3) T oF
7,000-8,00071 AlRXT 75, T0% B3 ©]&A
HAZF oF 3/ AQ( B 1dY 100mL Al2H
AR Zd) 1,60070) %32, AAAEE 429 x (150

Hr. 8)x6%7=3,60070 A& ALk oF 0.57) £87} o
H 4. Y N2ET ME ¢
NeTe | AHEH NEFF AdAs | NRARER A& 85 A =50
ey | S 7 12 84 84x1=84kg 8400
Az | SHAEA 3 12 36 36x1=36kg 3600
SN e 4 9 36 36x1=36kg 3600
A | oY HE
AR | Hed xa 6 4 24 1508 x 4 x 671 3600
A | 357 e 37 14 ¥ 337 2 156%
% 474 ) 2 6% WA e | amgez | 1POkeTE00 T 15,600+5600




232 EIEEI M7 w4

eeal=g A, 2007, =71 EA 228 AES 1%t
ZA A A8 UL F A5HH 2,340m? U2 A B2 AL AT, =
(708%) A1 3 A4} 12 465m2(140%)oll 747] Al Hetg bt A=tR LA,
o) A7k 7Hs 2% 13k, 2011-20304 A2 - fH3 - olld - e - o] - A
SFAEHAIR(A 37H) 6078 2853 2011-2030 % - o]Fa - oAl - o]A X - 0]FH - o]
| AAA R 0570 10707F A8.Eo] 20304 A, 2007a, 771N &2 F22GA|
THA AHE 7hE et A0 ' FAEQITHE 4). 2030 A T2 A0, =rEE e, 60-66.
H~20709 AR A% &5 23HE dLEfste] HU9 AEA - FHT - oAz - o] FA - o] HS, 2007,
AeAE @ AYILE FoR A FE5k oy A T2 O] A FoF E 9219
Stojop 3 Ao Helrt, s, BH9FE7E 305749 7 FASE
3] 9 viHeks Bty A9
V.A = 27} 53], 183-186.

273 - 7192, 2006, E7HAHEA2-2H(ESB) 3l

AR EL2YL Ao FES Hytst O AR RAL AR (YR, v, SHg
= %1‘)‘0] o}, Lo k2 QNS 2T 78t A=rE LA,
o] AbsS St LSS H 8 T 5 U= 2733 - A - A, 2006, TPAYE)A] E-L-Y
5 AAst 100-15049] Ex2 wst glo] A (ESB) % o] ZofF s AlglxzAt 2
HHO7 Aag Hsh= Aot} o= AHA HEI(EY, 2902), UM A
209, 3097t} ool e EH A|RE Al 3]aL HILA,
A g AAE E4S Fol Al B AlA 2o o]z - X1, 2007, H7IE YA R A
2 mofelal gro g 9S A5 4 Qe THHR o T v, 5Y YA B2 RAL
gt AxE Eeh & 4 9l =53 ekl A=A,

%0t 3 e Hofl tigt Hrpt EA71EX9 2 Baird, P. M. and R. J. Frome, 2005, Large-Scale
o} T1of whE MRS AXEe do] FE o Repository Design, Cell Preservation
o|gl=dl, AE2HS Foll A # ofuet B E % Technology 3(4): 256-266.

AARAA gilE AAZOoR g Hr= S8AE Becker, P., R. S. Pugh, B. J. Porter, M. B. Ellisor,
ZA o7 AARSE HI7) 7= 4 ) 9 A. J. Moors, and S. A. Wise, 2007,
A= 2AZAE 7 =] vlEsto] A Ve 5 Experiences of the National Institute of
gsto] 230 QAN A28 -t WAGH Azl Standards and Technology (USA) in
H 7)ex A s, &9 9 B4 U 5 Establishing Environmental Specimen
Z iz upste] 30y A AN Azl=7ket Banking Programs, Proceedings of NIER
oE Urts] & 4= Q= AR R FRAA International Seminar. 3-31.

of & Aojck Becker, P., S. A. Wise, B. J. Koster, and R.

Zeisler, 1991, Alaska Marine Mammal
Tissue Archival Project (AMMTAP):
Revised Collection Protocol, National
SHIF AT A(YE), 2006, 2005W%E FPAR Institute of Standards and Technology

)

EFA & TIALY AFEIL NISTIR 4529.



M- 01ER / B3z =AY S8 & 2219 S 233

Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety, 2000,
German Environmental Specimen Bank.
Concept.

International Society for Biological and
Environmental Repositories (ISBER),
2005, Best Practice for Repositories I:
Collection, Storage, and Retrieval of
Human Biological Materials for
Research, Cell Preservation Technology,
3(1), 5-47.

Kim, M., 2007, Establishment and Applications
of National Environmental Specimen
Bank in Korea, Proceedings of NIER
International Seminar, 35-54.

Kim, M. and B. Yoo, 2007, Environmental
Specimen Bank Applications and
Environmental Impact Assessment,
Viethnam-Korea Environmental Impact
Assessment Workshop, 184-187.

Morita, M., J. Yoshinaga, H. Mukai, Y. Ambe,
A. Tanaka, and Y. Shibata, 1997,
Specimen Banking at National Institute
for Environmental Studies, Japan,
Chemosphere, 34(9/10), 1907-1919.

Ortolano, L., 1997, Environmental Regulation
and Impact Assessment, John Wiley &
Sons, Inc.

Pugh, R. S., M. B. Ellisor, A. J. Moors, B. J.
Porter, and P. R. Becker, 2007, Marine
Environmental Specimen Bank: Clean
Room and Specimen Bank Protocols,
National Institute of Standards and
Technology (NIST).

Ruedel, H. and C. Schroeter-Kermani, 2007,
the Environmental Specimen Bank
Program in Germany, Proceedings of
NIER International Seminar, 67-90.

Schwuger, M. J., 1992, Specimen Banking:
Environmental Monitoring and Modern
Analytical Approaches, M. Rossbach, J.
D. Schladot, and P. Ostapczuk, 1-3.
Springer-Verlag.

Tanabe, S., K. Ramu, T. Isobe, and S.
Takahashi, 2008, Brominated Flame
Retardants in the Environment of Asia-
Pacific: an Overview of Spatial and
Temporal Trends, Journal of
Environmental Monitoring, 10, 188-197.

Uehiro, T., Y. Shibata, A. Tanaka, T.
Horiguchi, H. Mukai, Y. Takazawa, M.
Hirota, M. Yoshikane, T. Kuwana, T.
Kawashima, K. Hashimoto, M. Onuma,
H. Imazato, F. Kasai, and M. Kawachi,
2007, Characteristics of Environmental
Specimen Bank in NIES, Proceedings of
NIER International Seminar, 95-106.

Wisemuller, G. A., R. Eckard, L. Dobler, A.
Grunsel, M. Oganowski, C. Schroter-
Kermani, C. Schluter, A. Gies, and F. H.
Kemper, 2007, The Environmental
Specimen Bank for Human Tissues as
Part of the German Environmental
Specimen Bank, International Journal of
Hygiene and Environmental Health, 210,
299-305.

Z|IZHOAHER 08, 08. 15



