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At the summit of Mt. Fuji in July and August from 2012 to 2018, 27 kinds of anthropogenic volatile organic compounds
(AVOCs) and 6 types of biogenic volatile organic compounds (BVOCs) in the air and in cloud water were determined. AVOCs
occupied about 90% of the VOCs in the cloud water (volume-weighted mean VOCs concentration: 2.07 nM, n=159) and the
main component was toluene, reflecting its high concentration in the ambient air. The concentration of the AVOCs in the cloud
water was high when the airmass was transported from the southern continent and was about 1.5 times higher than that when it
came from the ocean. The concentration of toluene in the cloud water decreased exponentially with the increase in the total ion
concentration. The concentrations of some VOCs such as chloroform, o-xylene, and limonen in the cloud water were several
times higher than their Henry’s law predicted values. Among the chlorinated hydrocarbons, highly hydrophobic chloroform was
more concentrated than dichloromethane in the cloud water. Atmospheric surfactants such as HULIS (Humic-like Substances)

could affect the enrichment of the VOCs in the cloud water even in the free troposphere.

Key words : humic like substances, atmospheric surfactants, transboundary air pollution, Henry’s law, enrichment
factor
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1. | ; (c
LY (Tuckermann, 2007), FLEHEREAE AL & ORI

I7 VOB, 7 O OVEGREE L & b IS
DR HEEERR AL KB % T3 (e.g. Kasper
and Puxbaum, 1994; Meskhidze et al., 2019), =7 1V )L
IREEWE TE-ERE (57— V) 12X ) ZREE 2
KT D05, MEREA A+ VIREZEOMINIER O FIERS) % M S
ETTrVEVRIREED D, — . ABLEWIIETED %

PEWE) AR OBAITIE T VE U % 5560 B RN
SDS, MR A b R LA I R IR | ST 1 R B A S B
ms 5% & FMEINIZEFEL KT T 5 (Kiss et al., 2005;
Salma et al., 2006; Tuckermann, 2007). 2% 7% K& 4 AL
WHEME E L T7 I YR EMHULIS) S EMEhTwn s
(e.g. Kiss et al., 2005; Salma et al., 2006; Raja et al., 2009).
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HULIS IZ RS 7 10 VORGP B 32 D 9-72% % i
(Zheng et al., 2013), /N4 &< ZBBE. 1 HIRBESE O — R
i (Mayol-Bracero et al., 2002; Graber and Rudich, 2006;
Salma et al., 2010) PIAHZ, K&K TO Z RIS S 7
&N Tw b (Gelencsér et al., 2002),

I 70 WALFREEIC IR S & EARACFEREEC S % 0
FEERON T2, E () 2WHEICHET 5 ILNEERR
WZBWT, ZIEFEELRKPRELXBEFAOMBIETH 5
B KRR GWE O BE R LA BIETD H 5 (Okochi and
Katata, 2010). 1980442 5 2000 4EARIZ 200 Ty BRI TR
OB S ENINTE/ 5% PRI R BT 2 825 A
\Z2 47 b L 72 (e.g. Dollard et al., 1983; Schmenauer et al.,
1995; Igawa et al., 2002)s 7275 L. (2 & A L OB AGSE
HBATITONTE Y, HHRENC BT 2 ZRILFICHT
BTSN T 5,

—Ji. RyEy, by, FYLY, p-YruuxyE
YO N2 RIFIEIE A FELA Y (Anthropogenic Volatile
Organic Compounds: AVOCs) (ZBUKIETH 1. KiBEEDMK
W Z & 25 SOA (Secondary Organic Aerosol: - RA BT
T aYIW) AEREEKHRIS &) SRR EETH L &
Z 5N T&72 (Brvens et al., 2011)s LA LAAS, &%
ZEDREAKMHEIEEDB L O REEIEARILEW s~ v
V=50 FMEL FIZHEWLTW D 2 EAHEIRTY
% (e.g. Capel et al., 1991; Valsaraj et al., 1993; Okochi et al.,
2008; Sostarica et al., 2017). L 722%-> T, BEAERFZE T
AVOCs 12 & % /KA SOA A i it & 38 /NGFAl L C v 2 1] REVEAS
BB BUKTEABILAEW AR EARMI M 2 EH & LT
SETGEPEY B O A TE 2389 S LT % (Vane and Giroux,
2000; Helburn et al., 2008; Gérard et al., 2019), FHiiG
B & B BUKEARIL G O & LT, AU H
PRI 2 RS 5 2 & 2HE ) BRI EA/EH 23R S hvTw
% (Raja and Valsaraj, 2004; Chen and Valsaraj, 2007,
Okochi et al., 2008). HIRIIEAL T 7 L DR L F o> 72
DITIE, T 7Y bR L & D ICE LA A EE L
ETFIVHRERHGESLETH 5o JFIC, M EL SN
REFRWE OB ZBEENICZ T v, BEEICBTLE
HALFHFEICB T 2 HEHMARO 5TV 5,

ARFFE T, RIS B0 5 EFE i E o Z K
HRUEAERILEYOHFAER L TORELRER 2P 55127
5T ERHMNE LTS, HREEEHIR D BRI R IEEDRE
BE S 2 S EHE £ THET %205, T g TEFEHIR
PR O AL AT 2134 < Bk
AL AW T 2 MBS Ly, 20z, H
FHR G P S PR LA B 2 8 LILTHCE K2 BFITRINL ¢,
AVOCs & AWt VOCs (BVOCs) &l L7z AWFFETIE.
AVOCs & L THi # AL jik bk # (Chlorinated Hydrocarbons:
CHs) 16f#, Hi 5 J7 F Ik b 1k /K & (Monocyclic Aromatic
Hydrocarbons: MAHs) 8%fi, — 875 F % ik Lk 3% (Dicyclic
Aromatic Hydrocarbons: DAHs) 32 @ x4 & L7z. 7z,

BVOCs: LTA VT LYy BIUE FURY6FZNE LT,
2. BB &

2.1 HEHREROISH & RFEA

AEHRIUE, &I TS ANE (BE& 3,776 m) ISfZE T 5
BRI R R BT (IH& e, BUF, W
1) TITo 7z BLINTHIZINIETSH 2 2 &2 6 RO EHE
ZEFIC K, IS L7z RASIE TR HRA & 13T L v
J [ - B # % SR 3 (Hatakeyama et al., 2004; Igarashi,
2009), Fig. IR D4R 2R § 25, KA VOCs B &
O ZKROFRUZ BT DB % 2T e\ VW3 5T &M TIT -
7z (Kobayashi et al., 2012), KA H VOCs DRI 12007 4
W HHEAET H A2 S 5% P TRPBII 247, 201448
P H20174F TIE S SIS A2 6 THIC S E B %2
115720 BARRPUIEAET iy 20 5 8 H TN TIT W,
SR P BRI R T R R RN 2 AT o 720 7272 L., 20154F
E20164F 12D VT RAF B L OEKRFVOCs DRE % 4T
bhahoiz,

2.2 HEBEROER

2 K R D IRy R I 1 B 1% 22 7K & (liquid water content;
LWC) R JH# I ARAE§ 2 A%, WL 2RI & Lz KRR
AEHZOME M & (6-121F, 12-181E, 18-0HF, 0-F6HE)
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Fig. 1 Sampling site in this study (upper) and NPO Mount
Fuji Research Station located at the top of Mt. Fuji,
Kengamine (lower).
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2.3 KRHHLVEKFVOCs DIRE

WrEkt 4 & L2 VOCs DFfidH & 2 DOWs5 % Table 112773,
CHsA 16 FE%H, MAHs 28 FE%H, DAHs233FE 34, BVOCs 2t
MBI TH 5. & LINTHICBIT 2 K5 VOCs DELNIE2010
FEH2018FEDOHEZFE (THERH) 124727245 BVOCs D#
HE20134E, FPIRXRFVBITT P I AF VXYL VHO
BN 201 74E 5 S B L 720

KEHVOCs DI FANYAE B (JlifE4: SUPELCOt:
L Air Toxics) & H . W 5] it #60 mL/minT 17 » 72
(Yamamoto et al., 2014), & LD 55 LH280TC T304

Table 1 Types and abbreviations of the measured VOCs.

abbreviation

CHs

Dichloromethane C,ClL
Chloroform C,Cl;
Carbon tetrachloride c.Cl,
1,2-Dichloroethane 1,2-C,Cl,
1,1,1-Trichloroethane 1,1,1-C,Cl;
1,1,2-Trichloroethane 1,1,2-C,Cl;
1,2-Dichloropropane 1,2-C5Cl,
1,1-Dichloroethylene 1,1-C,pCl,
cis-1,2-Dichloroethylene c-1,2-C,pCl,
Trichloroethylene C,pCl;
Tetrachloroethylene CypCly
cis-1,3-Dichloropropene c-1,3-C;pCl,
trans-1,3-Dichloropropene t-1,3-C3pCl,
Dibromochloromethane CBr,Cl
Bromodichloromethane CBrCl,
Bromoform CBr;

MAHSs

Benzene CsaCo
Toluene CsaCy
m,p-Xylene CeaComp
o-Xylene CeaCso
1,3,5-Trimethylbenzene 1,3,5-CsaC5
1,2,4-Trimethylbenzene 1,2,4-CysCs
1,2,4,5-Tetramethylbenzene 1,2,4,5-CoCy
p-Dichlorobenzene CsaCly,
DAHs

Naphthalene Cioa

1 -Methylnaphthalene C 1()AC 1-1
2-Methylnaphthalerle C 1()AC 1-2
BVOCs

Isoprene Isoprene
o-Pinene o-Pinene
p-Pinene p-Pinene
Myrcene Myrcene
A3-Carene A3-Carene
Limonene Limonene

FIBE X L 247V, FREUR I IR i B Ik R AR E D 72
DIZPKE, TV VBREDZDIZF VAT FN—%HHL
720

BLINTEICB T 5 ZRORPUT ZBIER Sy v 79 v
77— (HH#F I, FWP-500) % 72 (Kobayashi et al.,
2012)o 500 mL 7 71 ¥ & FVIZHifE S h722KiE. VOCs
WEMIC22 mLE /N4 7VICHE YY) T TAN, T8
BEA 4+ HEHIC100mLAR Y 7a ¥ L v (PP)EKR kb,
HULIS #l%2 JH 12 100 mL &t 75 A2 Z 2558 L 55#r
I TR L 720

2.4 SRFEFHE
2.4.1 KEHBLUTZEKFVOCs

KREHVOCs & 4 L7zl 3 %P, BTN o6
FECHEBISORAE L7z WREZRRD B < G HIINERED), w
WA ZATWRBOIREEICRBIFD . B ITMERAS -GC/
MS (TD-GC/MS) #: T 4 #t % 17 - 7z(Yamamoto et al.,
2014),

ERHBVOCs DHHTIEAN Y FAR—=Z [~ A 7 afit/
HA S a% k757 PR (HS-SPME/GC/MS) #:12 & 1
11 7z (Sato et al., 2010; Kobayashi et al., 2012), HHBRA
IR A 5 EH L 72 (James and Jane, 2004).

2.4.2 ZRMOEFEMEEA F >

EhRFIEVT -2 X TL YT 4V F — (fLIE
0.45 um, Advantec AO45A047A) TWE|A#E % TV, pHD
Wiz pH A — % — (MA325. Mettler Toledo#L#), H&ifx
RO E 1L TERURESE (CM25R, TOA DKK#E#) % %
NENHW, FEB A 4+ > (NHi, Nat, K, Mg*", Ca?")
L EHERA S+ > (C1, NOy, SOF) iEiE A + > s u~ k7
T 74 =Tl L7 B4 4 > %L Dionex f1:#1CS-1000
(% 8 % 5 »: CGI2ARFIC, 4 — F 7 5 At CGI2A
RFIC. # 7L v # —: CERS). &4 % ¥ #ll % ix Dionex t
#DX-320 (57#E A T 5 AG4A-SC RFIC, #— F#A J A
AG4A-SC RFICTM., ¥ 7L v ¥ —: ASRS) & w7z,
2.4.3 ZZ/KPHULIS

Z R PHULISHE B Ol 2 i DEAE-UV (V2 F V7 3/
IF IVt — Z-8AOG) B TAT - 72 (Okochi et al.,
2008; Yamanokoshi et al., 2014), Z®J}iEIZHULIS % 7 Vv
REEWE 7 I VBT TERL TS, AFERET
X 20104E2 5 2014 SE D EKEBHI D W THHT &2 17 o 726

2.5 #EHRBMBAICLIELTLIEICKATIZRROS
32l

BT ESENTIC & D B ILTHICHR A T 2 [IO HIR % HE
L 720 AW %E Tld. National Oceanic and Atmospheric
Administration (NOAA) @ Air Research Laboratory (ARL)
APt L T v 5HYSPLIT Model # il \» 72 (Stein et al.,
2015; Rolph et al., 2017), 5% 7" — % 1E Global Data As-
similation System (GDAS) (1 degree) & i\, #niz &g+
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southern
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Fig. 2 Classification of air mass based on the backward trajectory. (a) Category of air mass, (b) one example of northern

continental “NC.”

Table 2 The concentration of selected VOCs in cloud water at the summit of Mt. Fuji

during summer (unit: nM).

abbreviation average min. max.
Chlorinated Hydrocarbons CHs
Dichloromethane C,Cl, 0.487 <0.318 6.63
Chloroform C,ClL 0.392 <0.132 10.9
1,2-Dichloroethane 1,2-C,Cl, 0.0594 <0.304 2.70
cis-1,3-Dichloropropene c-1,3-C;pClL, - 0.0432 <0.109 0.838
Monocyclic Aromatic Hydrocarbons MAHSs
Benzene CenCo 0.215 <0.0416 6.07
Toluene CeaCy 1.31 <0.0796 11.1
11.1 m,p-Xylene CsaComp 0.107 <0.0198 5.26
0-Xylene CsaCo 0.118 <0.0195 5.26
p-Dichlorobenzene CeaCly, 0.105 <0.0082 8.80
Dicyclic Aromatic Hydrocarbons DAHs
Naphthalene Cioa 0.0282 <0.0116 0.385
1-Methylnaphthalene Ci0aC1 0.0325 <0.0082 0.478
2-Methylnaphthalene CioaC 22 0.0216 <0.0063 0.359
Biogenic VOCs BVOCs
Isoprene Isoprene 0.302 <0.336 7.67
o-Pinene o-Pinene 0.0167 <0.0291 0.221

INTE (BE: 3,776 m. #EJ%: 35.35°N. #%JE: 138.73°E) &

LC72WE B o CEME L 720 85 B2 22 58 AR 1 B i 1
FEME & & WU L 720

2RI TREERHF (SO) ). [KBEILEE (NO). e ¥ 7
R TEHE M) THAER ()] oSHHEIZ 458 L 72 (Fig.
2a))e ZEMMATHY B, HALZAHELAb0%H
A& LT AN ODEICE 2%, —DDRKAIC
SETER, ERAENMMOLEGUEEZ D TwinEE
ix, [Z2 oA (0)] 125¥ L7 (Fig. 2(b))e

3.1 ETWIRICSH T Z2EKHPVOCs DI

20104F 2 5 20184F (20154E £ 20164E % Br <) D EZF (7
A E8H) IR L 728 £ INTHIC B 1) 2 ZKH VOCs i BE D
HUEREC B B FER S % Table 217K 9, B, ZEKH
VOCs OB HREME TS TH ) . BMHBRRLLT 08
Hllidtu s Lz, ERILTHICBI 2 ZAKRPEVOCs FIi
FE122.07 nM (n=159) TH Y. ZD ) HAVOCsiEIEIL1.84
nM (FEVOCs ™ 88.8%). BVOCsik ¥ (#2VOCs®D 11.2%)
120.231 nM T - 720 AVOCs D HCld MBS F ik i bk %
(MAHSs: 0.986 nM), ¥E# b3 (CHs: 0.812 nM). ZE&%5
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Fhk Atk # (DAHs: 38.2 pM) DIETH - 72,

MAHs ® ¥ 5412 PV~ (0.602nM) T H. #VOCs
REORH3EZ HD Ty CHsOEW T Y7uuxy v
(0418 nM) THH, KWTZ TRl A (0.238nM) TH -
720 DAHS® £S5 E1-AF VF7 % L~ (20.7pM) Th
Y. BVOCs®D £ 514 Y 7L ¥ (0204nM) TdH - 720
vruuxyryRerzuuaRVAIE0H T Y HVEIZ LY R
SNV EnL, RAFmAR (EERMR A7
BT, 2005; {L45-W BEHIAT ZE8HE, 2006) . €D 7= EKIC
BT RAALRBICO DRI oZzbDEEZ BN,

EKFVOCs LI 4 R ER OB L 2T 505 KEILL
FERlE KPP VOCS IR EED IR E R & LT, ZA5BURAFE. K
FHVOCsHEE, ZRNILEWEIREE, 45 VOCsDWtk (~
) —EHL AT Y ) = VIKGERED \ToWTRRE L7z
REBRX5,

3.2 ETWIEIEH T 3ZEKPVOCsBE NDZERRIKEE
Fig. 312, 2010-20184F D& L ILTHIZ BT 5 225 H K 5
DEKRFVOCsIRE DRI EFERELZ RS, 2T, H
ARG L 722 TEREIFENENTES T, v 7 (R)
HR T I CTH o 72720 2 B4 L7z 720 bV
AFNRYEY BT M T AF VR E Y OWEL B L
722017 4ELARE. KREEREEE (DABESC) HRDEKID % 525 72

720, INSDOF—F IR LTz

#VOCs (AVOCs+BVOCs) #EEIZ KBEILER (LI, NC)
Hik T d 5 < (2.84£2.66 nM, n=20). KBk (LLFE,
SC) Hi ¥k (2.44+2.76 nM, n=38). ¥ (L. M) H 3
(1.70£1.74 nM, n=59) DT - 72. VOCsHLK I SC Hik
EMHIRTHEBL TB Y., MBS FEKILKFE (MAHs) ©
EGDED o 7275, NCHISETIZEFE L E (CHs) OE4H
b B < BB R RILKFE (MAHs), BVOCs 75 [ FEJE
Tho7z,

#AVOCs i B 1ZSCHIR The b # < (2.24nM). NCHI R
(2.23 nM). MHIE (1.60 nM) DIETH 5720 AVOCsDH b,
CHs#EIINCH £ TE < (1.29 nM). SCHik (0.776 nM)
EMHIK (0.680 nM) TRIBETH 720 MHKTIZY 7 1
X% zunak) s TCHs#%IEIZ o Tw72, MAHs
% B 1XSCHI K (1.44nM). NCH 3£ (0.889 nM). MH ¥
(0.876 nM) DNATH > 720 EDRBLEIHETH > TH b
IYDRERDTH o725 NCTERYE Y OEEDEH -
720 £720 SCTRERFIYLVHOLEDLZEED B T2
DAHs#EiE MBI (48.3 pM) NCHI%¥ (49.5 pM) TR
THY., SCHE 24.0pM) IZZ N5 DEHRETH - 720
MHI3K & SCHE TIZHLRE 2B L Tw/z2s, NCHKTIE
2-XAFNF T L B S N5 7z, BVOCsii 1%
NCHIZE (0.610 nM) THc b E <, 1FIZS VT Ly ThHho7z,

100 (a) 3.0 — VOCs
O CHs
O DAHs
0 5 0 O BVOCs
100 2.0 Oc (éTlS
1CL
% - 0 L0 O ¢, Cl
O— B 1,2-C,Cl,
oL — =, _ |ge2co
= c c-1,5-Csplly
% 100 o] 2.0 S| 30
IS o
2 5 O/’D ~—5 10§ [— MAHs —
é- E O CGACO
s L@ ‘o & |mcc
100 0.10 @) D C6AC2mp
_—_—- E CeaCae
50| F—o={| 0o | {oos W CanClap
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0 © 0 B Ca
100 1.0 O Ci0aCia
0 CypaCyy
50 //O 0.5 —— BVOCs —
e z O Isoprene
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Fig. 3 Comparison of the volume-weighted mean concentration and its composition of total VOCs (a), CHs (b), MAHs (c),
DAHs (d), and BVOC:s (e) for each air mass origin at the summit of Mt. Fuji. M: Maritime, SC: southern part of the Continent,

NC: northern part of the Continent.
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Fig. 4 Comparison of atmospheric VOC concentration (a) and the concentration of TIC(b) and HULIS (c) in cloud water for
each air mass origin at the summit of Mt. Fuji. M: Maritime, SC: southern part of the Continent, NC: northern part of the

Continent.

% ZC. Fig. 4122010-20184E & LINTHIZ BT 5 K&H
HVOCsiEE L & b IZ, BRNOEELRIEFWHTH 5T
SRS A &~ & HULIS O RFE NN - ¥ FE & 22 50 HH R B
\ZRY o 7272 L. HULISHEEL, WEZAT > 7220104FE 2 5
20144 F TOFIRIETH 5. Fig. 3 & D EKFPVOCsHEE
WEINCH R TR D B o 7245 KA VOCsH B 1L SCH 3k
DL EIHRDBENBHNI LD S (SC: 2.11 ppby (n=
37), NC: 1.39 ppbv (n=35), M: 1.14 ppby (1=62)), 7k
VOCs DA BIE KA VOCsHLE & FP L Tz L7z
T ZRHBVOCSIREIZRAH VOCSIREEZ L T b &
S5O0, WELNVIZSCH K ENCH kD=L T
Rz oTwize KAHVOCs, $IZBTEX (N¥ ¥, b
IV, TFVRYEY, FTUUH) RERBEIBLD D
HER TRV 2 (e.g. Duan and Li, 2017). &LIITEICE
5 REAHB L PEKFVOCsDE 51 E D ICTBTEX TH
5o, MEREDSHXEINTEKIHEHL 22 &
BHRO—DTHEHLEEZ LN,

—h. ERPREEMSE A 4 > (Total Inorganic Com-
pounds. PLF. TIC) #EIENC TR b H < (424 peg/L). K
WTSC (206 peg/L)s M (59.8 peq/L) DNETH - 72, EKH
HULIS## B IZSCENCTRHIAEETH Y (SC: 0.188 mg/L,
NC: 0.163 mg/L). %\>CTM (0.0701 mg/L) DIETH - 72,
EK T HULIS i B 0 22 5 BARAE VR & - S A% A 4 RIS
WD ENEDo Tz BRIMOBEF b ST, FH
A+ > OERSIZHT. NHL. NO;. SO TH 505 M
HH 2R 0 22 G BRAT R TR BEHI R 0 22 530 TIENH; . NO; .
SO D#EG D HEHLERI A K TI S BT DS AFAE
THIZEDNL, SOUTHEHLHBTHIRE TH % (Lang et al.,

2017)e F72. NO,B L U'NH,#EH & (Liu et al., 2016; Zhou
et al., 2016). PM,s#"HULIS{#& EE (Liu et al., 2013; Tan
et al., 2016; Zhao et al., 2016; Ma et al., 2018; Song et al.,
2019) X EFEEICHRTHEILEHTE V. 2O &b,
ERN TR A + VIREIE. NCHROZELGIM TR RIE
ERLIZBDOLEEZ 55D, HULISHEE X & bR
& B 5RO E B — L ’ﬁ@%b“(w%bﬁ’ﬂi&ﬁ‘o 72
PDbEoZ s, ZRPVOCSIREIZR D EEE RITTO
KA VOCSIRETH D | ﬁ%km?ﬁﬁé@%ﬁﬁ“ ZTE
T ITEIC BT 2 KA VOCsHE BT 5 &, ZRp
VOCSIED R b L EZ LI LN TE S,

3.3 ETWIRICH T 3EKPVOCsRE DIERFEIL

Fig. 512, —#1& LC20144FEFOE LINHICBIT 2 E
KHTCHs B X O'MAHs#EE & & 12, &, B, VOCs
DERNOEIRMENH BT R T AW & LT E B A
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Fig. 5 Temporal change of cloud water pH, the concentration of TIC and HULIS in cloud water, and VOC concentrations in
cloud water and in the ambient air along with airmass origin, air temperature, and relative humidity (R.H.) at the summit of Mt.
Fuji on July 14 to 20 in 2014.

(a) Airmass origin (SC: Southern continental, NC: Northern continental, O: other), (b) temperature and R.H, (c¢) TIC and pH,

(d) HULIS, () CHs, (f) MAHs, (g) CHs, (h) MAHs
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INTWbE, MAHSIZIERTCHs i KA GFmBEVWT &
5 (McCulloch and Midgley, 1996; Atkinson, 2000; Walker
et al., 2000). CHsIZZ2&IUIC L BIBEEEIVN S Ve K&
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Fig. 7 Relationship between concentration of toluene in
cloud water and total inorganic ion concentration (TIC) from
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20104E2*520184EF THOTH E 8 HICELINTE (B3,776 m) TRAB L OEAKEZIRIL T, 27MHO N BRI EA
BILEY (AVOCs) (EFALHALKFE 168, MBS iR RALKE ST, “BOF R IRRALKEIM) & 6 T AWt JitE s A
BALEW % AT L7ze EARPVOCs (REMEFEH VOCSIREE: 2.07 nM. n=159) OF9I#ENLAVOCsTH ). FHHIE M v
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