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The analysis of stable isotope ratios can be utilized effectively to identify the environmental impact of pol-
lutants emitted from various sources. When it is necessary to determine the mechanism of various reactions
in the field of air quality, such as ozone and secondary aerosol formation, the isotope ratio analysis can provide
more useful information than conventional analytical methods. In particular, the atmospheric effect of biogenic
volatile organic compounds (BVOCs) emitted from trees has been drawing keen attention in recent years. In
this study, the carbon isotope ratios of resin extracted from Pinus koraiensis leaves, as well as the resin-
extracted leaves, were analyzed with an isotope ratio mass spectrometer (IR-MS). The delta values of '*C of
resin extraction (R) and resin-extracted leaves (L) ranged from —30.74 to —28.64 %o and from —30.34 to —27.32
%o, respectively. The difference of d'>C between resin and leaves were 1.45 ~ 1.70 %o. This study may be con-
tribute to laying the ground for the stable isotope analysis of BVOCs on which few case studies have been
reported. In the future, it will be necessary to collect more relevant data and analyze the carbon isotopes of
individual BVOCs.
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Fig. 1. Resin distillation system.
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Fig. 2. Procedures of pretreatment for carbon isotope
analysis.
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Table 1. Source parameters of IR-MS

Source Parameter CO,
Accelerating voltage (V) 3795.63
Extraction voltage 72
Half plate differential (V) -96.57

Z plate voltage (V) -69.94

Electron volts (eV) 73.89
Ton repeller voltage (V) -5

Trap current (uA) 200
Magnet current (mA) 4000

2 A9 (ad-
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GC oven program ATD
Initial temp 40°C Tube 300°C
Initial hold 4 min valve 200°C
Rampl 10°C/min to 100°C, hold for 5 min Temp Transfer 250°C
Ramp2 7°C/min to 200°C, hold for 5 min Trap high 300°C
run time 39.29 min Trap low -30°C
MS Purge 1 min
Ion mode EI+ Time Desorb 10 min
start mass 50 Trap temp hold 5 min
end mass 300 Trap desorb flow 5 min
source/inlet temp. 250°C GC column : DB-1 (60 m, 0.32 mm,1.0 um)
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Fig. 3. Standard calibration curve using a GC/MS/ATD system.
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Table 3. §'°C of the resin and leaves from Pinus koraien-
sis (Tree A)

3C (%)

samples RA LA (Leaves after
(Extracted Resin) resin extraction)

1 -28.56 -29.98

2 -28.71 -30.56

3 - -30.58

4 - -30.57

5 - -30.04

X -28.64 -30.34

s - 0.31

RSD (%) - 1.02

x: Sample mean, s: sample standard deviation,
RSD: relative standard deviation.

Table 4. §'3C of the resin and leaves from Pinus koraen-
sis (Tree B)

3C (%0)

samples RB LB (Leaves after
(Extracted Resin) resin extraction)

1 -30.84 -28.68

2 -30.65 -30.02

3 - -29.22

4 - -28.93

5 - -29.56

X -30.74 -29.28

s - 0.53

RSD (%) - 1.80

Table 5. §'°C of the resin and leaves from Pinus koraen-
sis (Tree C)

3C (%)

samples RC LC (Leaves after
(Extracted Resin) resin extraction)

1 -28.78 -27.52

2 -28.75 -27.13

3 - -27.18

4 - -26.99

5 - -27.76

X -28.77 -27.32

s - 0.31

RSD (%) - 1.15

Table 63} 7¥o] ND-LA9| §%C 72 -30.33%.= LA
38C 3t 0.01%0 2015 Rt F 15 (LA/ND-LA)
7F AR F2HEA (ANOVAYS: =333k At p #to]
0.9458= el Folld A = fell T Aol
7F gle AR ERlE. olHd A A =
= HER ] dgtoy, sAdx FHIN A
A o] B SRS W] Ao At
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Fig. 4. Delta values of °C in the resin and leaves from
Pinus koraiensis.
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Table 6. Comparisons of §'°C in the Pinus koraensis lea-
ves (with and without distillation)

delta value (%o)

samples LA (Leaves after ND-LA (Leaves before
resin extraction) resin extraction)
1 -29.98 -30.35
2 -30.56 -30.34
3 -30.58 -30.68
4 -30.57 -30.60
5 -30.04 -29.67
X -30.34 -30.33
s 0.31 0.40
RSD 1.02 1.30

D: Distillation, ND: Non-Distillation, NA: Non-Acid treat-
ment. H,: Two population carbon isotope ratios are equal
(n=5). ANOVA results: p=0.9458. (LA/ND-LA).

Table 7. Comparisons of 8'°C in the Pinus koraensis lea-
ves (with and without acid treatment)

delta value (%o)

samples LA NA-LA
(Acid treatment)  (Non Acid treatment)

1 -29.98 -30.62

2 -30.56 -30.10

3 -30.58 -29.79

4 -30.57 -30.26

5 -30.04 -30.36

X -30.34 -30.23
s 0.31 0.31
RSD 1.02 1.02

D: Distillation, ND: Non-Distillation, NA: Non-Acid treat-
ment. H,: Two population carbon isotope ratios are equal
(n=5). ANOVA results: p=0.5625. (LA/NA-LA).
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Fig. 5. Chromatograph of extracted resin from Pinus koraiensis (B).
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