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Sampling and Cryogenic Homogenization of Environmental
Samples and Improvement of Operating Procedures in National
Environmental Specimen Bank for Long-term Monitoring
of Environmental Pollution

LEE, Jangho - Jongchun LEE - Myungjin KIM= - Areum HAN -
Eugene LEE - Sanghee LEE

Ecosystem Assessment Division,
*Nature Conservation Research Division, National Institute of Environmental Research

ABSTRACT

Environmental Specimen Banks (ESBs) have been known as a system to collect and homogenize
and preserve environmental samples cryogenically for long-term monitoring of bio-accumulation of
environmental pollutants. In Korea, National Environmental Specimen Bank (NESB) was established
in 2009 and its Standard Operating Procedures (SOPs) had been prepared during the period of 2010~
2012. In this study, we dealt with the applications of the SOPs for the 7 kinds of specimens (shoots
of Red pine (Pinus densiflora Siebold & Zuccarini) and Korean pine (Pinus koraiensis Siebold &
Zuccarini), leaves of Mongolian oak (Quercus mongolica Fischer) and Zelkova tree (Zelkova serrata
Makino), eggs of Feral pigeon (Columba livia var. domestica Linnaeus), muscles and organs of Co-
mmon carp (Cyprinus carpio Linnaeus), and Freshwater bivalve (Unio (Nodularia) douglasiae Gri-
ffith & Pidgeon) in 2012. The SOPs were reviewed based on the findings regarding the sample size,
period, sampling methods etc.. In addition, the criteria of cryogenic homogenization (particle size <

200um) were tested in terms of milling run time and frequency.

Key words : National Environmental Specimen Bank, standard operating procedures,
cryogenic homogenization
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Fig. 1. Sampling sites.
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Fig. 2. Homogenization process.
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Table 1. Number of sampled coniferous trees and sampling period

Study years
sop'
2010 2011 2012
P. densiflora: 3 sites P. densiflora: 3 sites . .
P. d : t
(Gwanaksan, Weolaksan,  (Gwanaksan, Weolaksan, ensiflora: 3 sites
(Gwanaksan, Weolaksan, Seolaksan)
No. of Seolaksan) Seolaksan) P kordiensis: 3 site
sites P. koraiensis: 2 sites P. koraiensis: 3 sites (Taeﬁwasan Chlikryeonssan
(Taehwasan, (Taehwasan, Chukryeongsan, C}’ﬁ aksan) &sal,
Chukryeongsan) Seolaksan)
P. densiflora: P. densiflora: P. densiflora: P. densiflora:
> 15 Jsite 4~9 /site 4~9 Jsite 10 /site
No. of = total 2.3 kg 0.5~3.2 kg/site 14~2.7 kg 2.8~3.0 kgfsite
trees  P. Koraiensis: P. koraiensis: P. koraiensis: P. koraiensis:
> 15 /site 5~7 /site 4~10 /site 10 /site
> total 2.3 kg 0.7~1.6 kg/site 1.8~3.9 kgssite 2.8~4.6 kg/site
P. densiflora:
Period Mar.~May  P. densiflora: Mar.~May P. densiflora: May~Jun. P. densiflora: Mar.~Apr.
P. koraiensis:  P. koraiensis: Mar.~May  P. koraiensis: Mar.~Jun. P. koraiensis: Mar.~Apr.
Mar.~May

1: Standard operating procedure.
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Table 2. Number of sampled deciduous trees and sampling period

Study years
SOP'
2010 2011 2012
Q. mongolica: 3 sites Q. mongolica: 3 sites Q. mongolica: 3 sites
No. of (Gwanaksan, Yeoninsan, (Gwanaksan, Yeoninsan, (Gwanaksan, Yeoninsan,
sites - Jirisan) Jirisan) Jirisan)
Z. serrata: 2 sites Z. serrata: 2 sites Z. serrata: 2 sites
(Yeosu-si, Jirisan) (Yeosu-si, Jirisan) (Yeosu-si, Jirisan)
Q. mongolica: Q. mongolica: Q. mongolica: Q. mongolica:
> 15 /site 6~22 /site 6 /site 10 /site
No. of > total 2.3 kg 1.1~2.8 kgsite 2.0~2.5 kg 3.0 kg/site
trees Z. serrata: Z. serrata: Z. serrata: Z. serrata:
> 15 /site 7~15 Jsite 3 /site 10 /site
> total 2.3 kg 1.0~4.8 kgsite 1.0~1.1 kg/site 2.0~3.0 kgsite
Period QAZ;O’?SQEQ Q. mongolica: Jul.~Aug. Q. mongolica: Sep. Q. mongolica: Jul.~Sep.
Z. serrata: Jul.~Aug. Z. serrata: Sep. Z. serrata: Sep.

Z. serrata: Aug.~Sep.

1: Standard operating procedure.

Table 3. Number of sampled pigeon (C. /ivia var. domestica)'s eggs and sampling period

Study years

SOP'
2010 2011 2012
. 2 sites 2 sites 2 sites
No. of sites -
(Hangang, Hampyeong) (Hangang, Hampyeong) (Hangang, Hampyeong)
No. of eggs (ea.) > 25 /site 12~21 /site 21 /Jsite 17~20 /site
Period Mar. ~Aug. Apr.~Jun. Mar.~Nov. Jun. ~Sep.

1: Standard operating procedure.
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Table 4. Number of sampled carp (C. carmio) and sampling period

Study years
SoP'
2010 2011 2012
4 sites 4 sites 4 sites®
(Hangang, (Hangang, (Hangang,
No. of sites - Nakdonggang, Nakdonggang, Nakdonggang,
Yeongsangang, Yeongsangang, Yeongsangang,
Geumgang) Geumgang) Geumgang)
No. of individuals 6~10 /site 3~5 /site 3~6 /site 5~7 Isite
Period Sep.~Nov. Oct.~Nov. Nov. Oct.~Nov.

1: Standard operating procedure, 2: Nakdonggang, Geumgang: no carp caught.

Table 5. Number of sampled Freshwater bivalve (U, (Nodularia) dougiasiae) and sampling period

Study years
SopP'
2010 2011 2012
4 sites
2 sites 2 sites (Hangang,
No. of sites - Nakdonggang, Nakdonggang, Nakdonggang,
Geumgang) Geumgang) Yeongsangang,
Geumgang)
No. of individuals > 20 Jsite 16' 47t 6~69 Jsite
Period Sep. ~Nov. Oct. Nov. Oct. ~Nov.

1: Standard operating procedure, ¥ : Nakdonggang, ¥ : Geumgang.
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Vertical view

/ﬁnd branch
L(\ st branch

Lateral view

(a) Sun needle shoot (b) Shade needle shoot (c) Sampling process

Fig. 3. Sampling process of coniferous trees.
%(a), (b): Weolaksan, March 2012

(a) Buds of current year shoot (b) Needles of current year shoot
(Tachwasan, March 2011) (Chukryeongsan, May 2011)

Fig. 4. Comparison between buds and needles of current year shoots.
(0l&% &, 2012)
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(b) Hampyeong

Fig. 5. Sampling of feral pigeon’s eggs.

/ /

a) b) c)
d) e) f)
9) h) i)

Fig. 6. Incubation stages of bird’s eggs.

(Hays and LeCroy, 1971)
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Fig. 7. Particle sizes of Red pine’s shoots (Weolaksan) milled in different conditions.
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Fig. 8. Particle sizes of Mongolian oak’s leaves (Gwanaksan) milled in different conditions.
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