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Abstract

Ground-based measurements were conducted from January 6 to 12 of 2015 for understanding characteristics of
nitrogen containing carbonaceous aerosols as 16 amino acids at the Mokpo National University, Korea. The
detailed amino acid components such as Cystine ((SCH,CH(NH,)CO,H),) and Methionine (C;H,;NO,S) and their
sources were analyzed by High-Performance Liquid Chromatography with Fluorescence Detection (HPLC-FLD)
for behavior of secondary products in particulate matter. In addition, organic carbon (OC) and elemental carbon
(EC) based on the carbonaceous thermal distribution (CTD), which provides detailed carbon signature characteris-
tics relative to analytical temperature, and water soluble organic carbon (WSOC) by total organic carbon (TOC)
analyzer were used to understand the carbon compound behaviors. The backward trajectories were discussed for
originations of carbonaceous aerosols as well. Different airmasses were classified with the amino acids and OC
thermal signatures. The results can provide to understand the aging process influenced by the long-range transport
from East Sea area.
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Fig. 2. Sampling Site (Mokpo National Univeristy (MNU)) for the determination of free amino acids.
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Fig. 3. Chromatography of 16 free amino acids related to standards by HPLC.
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Table 1. Operational conditions of HPLC-FLD system.
Agilent ZORBAX Eclipse AAA 4.6 X 150 mm,

Column

Sum

A: 40 mM Sodiumphosphate (Di-basic) 0.1%
M.Phase  Phosphoric acid

B: Acetonitrile / Methanol / DW =45/45/10
Detector ~ FLD Ex: 340 nm, Em: 450 nm (Free Amino Acids)
Flow rate 2.0 mL min™'
Temp. 40°C

HPLC-FLDO]| tj§t 24 274& & 19 2939t
73], Alm7F AHE HF DEHAA A7 dvks
A AHF F, 0.1 N HCIY 2oz 253
HPLC-FLDZ #45t1, YuA] diE= F/718a
A7) (TOC; total organic carbon analyzer) @ 7€k
H4EA E47]) (OCEC; organic carbon, elemental
carbon)Z EA3}9i T}

A 3AE 4L 53l viAsEE EAst] A7
A3 Azl e 7 ofulieal BES A& of
m| 1= ARS ZORBAX ZH (Eclipse AAA 4.6 X 150 mm,
5um), 1.5mL min™" §5F 3}o]l, 40 mM Sodiumphos-
phate & 0.1% Phosphoric acid, Acetonitrile / Methanol /
DW (45/45/10) 2912 HPLC-FLD FLHj £-2]%0]
EEpRrEs

A 225 40°CE BAAHESE A8k, &2
NS G2 20mL min~' 3}o] 1.9 min7}A] 40 mM So-
diumphosphate & 0.1% Phosphoric acid 100%2Z <]
&)L, 0]% 22.3 min7}A]= Acetonitrile/ Methanol/ DW
(45/45/10) L2 NS 80% Lol Z=QJ5te], & 26 min &
oF 16%9] oln| = ALS &L A< 7] (Emission: 450 nm)
2 BA5H4

XA, A = (relative percent differences; RPD), 2
HFH A 2314 (method detection limit; MDL)E & 29
el odeh. JUEs AR v B g e
ol& HAER Uetd Ao, WHAETA = HPLC-
FLD7} &4 7H53t A 5= EFAIRE 79 W5
EA5t0], B4 #EHAL 3.145 H% oz el
ok 7EFs] 67]9) 2EAlR R BARE A3 AnaA 2
AR e BF 099 o4 e o, Wi d &
= Z#] 0.012ng m~ (Alanine)ol A 1 0.176ng m™
(Methionine)7}A] WEFETY. Isoleucine, Leucine, Lysine
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Table 2. Statistical results of correlation coefficient deter-
mination, method detection limit, and relative
percent differences.

Amino acids r MDL" ngm™ RPD(%)”
1 Asparticacid  0.9998 0.029 0.143
2 Glutamic acid  0.9998 0.023 0.261
3 Serine 0.9998 0.025 0.176
4 Histidine 0.9999 0.023 0.043
5 Glycine 0.9999 0.069 0.263
6  Threonine 0.9994 0018 0.070
7 Arginine 0.9999 0.168 1.135
8  Alanine 0.9995 0012 0012
9  Tyrosine 0.9987 0.020 0.061
10 Cystine 0.9931 0.061 0.201
11 Valine 0.9992 0015 0.023
12 Methionine 0.9995 0.176 1.194
13 Phenylalanine  0.9997 0.115 0.924
14 Isoleucine 0.9995 - 0.905
15  Leucine 0.9996 - 0.094
16  Lysine 0.9998 - 0.100

'method detection limit: the minimum concentration of a substance
with 99% confidence by seven lowest standards (degrees of freedom =
6, t=pi).

@relative percent differences.
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& @uoHE FRHEYL olgete] BASATHBac o
al., 2004).

71712 AREZEEA HFH (sucrose)S AHE-H
99.02%2] A =ZE eyl 24 A]8% NIOSH
5040 Z2EZ| oA, 2HHE AA 28 W He 4
oA f71eadt O, Aol A dastas oATR=
FE 5713 & & At AA vgy] & EF
o]23} #HZ7] (flame ionization detectoe, FID)2 &%

gk, oju) AR Ul dolA EakEo] we ofukx o) 4



HPLC-FLDE o83 A2 PM,; & otvlieAt 42 84 487

= BE5H] Ao 24E OC 9 ECY #2]3 (split
time)Z ZAAQgH W £4 FT& Anit} gk £ 7}
2 (5% CH, in He)E Fslo YHEFZE2 (internal
standard) ] Z|F 24 78 A5HoE BASGT
AlZE 10em’ S Hdate] 2439 A& 10703 1
Ae XL AT, 7 AT OCE 99.61+001%,
ECE 96.21+0.03%9] AUEE Yl A==
45 Y8l @284 7I1=HE 10Hz A714 A=
235 ZHS MATLAB (MathWorks, USA)S o] &5}
o WASE B 59U RIS ANSNAT,

2.4 88 RIIEAL BY

TOC (Sievers 900, GE, USA)ES A}-&3}o] 4844
718kA (WSOC; water soluble organic carbon)ZE o}u]
wabah v RAEkgeh AR oF 5~ 15em’E Ad
sto] 35mLe] Z2LH (18MQ)E F3l 2= 20°C,
1208 A% stoll 2Zu7]o] s F&stHoH, Ald
Z] o] 1}+%] (PTFE 0.45 um pore size, Advantec, Japan)S
ARt B84 WAILYAE AASH . ER, $19
e o FF FARE FES arEdd o
o) g 34 BAstg e, 4 A 7719 A
2 (sucrose) FU 5%2 LAH S oA 45t
At 7HEFs], TOCE 4kt WhHg-Ho A= <14k (H,PO,)
I+ TR (NH,),S,00)% ZH2E 2.0 ul min™' &
FOo2 F¢] WeAA UV H27h e A [u-eE
& (Delay coil) UV 7} FAAe| 2] oF2 AlF4ks
FL=Z o]FH F,254nme| UV Bkt of o
A= OH - of eJ3) §i7]%kav} CO,2 Aksteo]
==fE7)e sl EAshs Wioltt. o] T
(TC; total carbon)o|A] UV L7} AFZE| 2] kO Eh4 |
Z B7)84 (IC; inorganic carbon)] 2}o]2 WSOCE
B4 Heh B4 F Brjeee) HANE Az
3} stzA} F7)gk4 AJA 7] (ICR; inorganic carbon re-
mover) 2+ 3t WSOCE £4]3to] Lpeb ek (Park
etal.,2014).

it

el

4T

3. 21t { E9f

AR FZ 717F B OC BT 1.08 ug mof| A%
Bl 741 ug m™7HA] ohFsHA| YeRE L, Bat (+ REH

Table 3. Results of OC, EC, WSOC and amino acids re-
lated to the air-masses.

Compound Unit Overall Star}da}rd
average deviation
oc pgm™ 3.66 2.08
EC pgm™ 0.77 0.35
WSOC pugm™ 2.69 141
OC/EC - 4.78 2.11
> 16 amino acids ngm™ 13.95 10.29
Aspartic acid ngm™ 0.15 0.11
Glutamic acid ngm™ 0.12 0.08
Serine ngm™ 0.02 0.01
Histidine ngm™ <0.02 <0.02
Glycine ngm™ 228 1.61
Threonine ngm™ <0.02 <0.02
Arginine ngm™ <0.20 <0.20
Alanine ngm™ 0.16 0.10
Tyrosine ngm™ 0.09 0.08
Cystine ngm™ 2.17 1.54
Valine ngm™ <0.02 <0.02
Methionine ngm™ 3.89 3.02
Phenylalanine ngm™ 2.59 2.59
Isoleucine ngm™ 0.07 0.09
Leucine ngm™ 2.36 1.63
Lysine ngm™ 0.06 0.11
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S @t B 9 oA £4L Bla E459
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Fig. 5. Results of OC, EC, WSOC and amino acids related to the three different air-masses and pairwise correlation
scatterplots between amino acids and OC.
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