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In the last 10 years, many analogs of narcotic substances have been widely distributed in Japan as easily available
psychotropic substances and this has become a serious problem. They have been sold as video cleaners, incense and rea-
gents via the Internet or in video shops. They are not controlled under the Narcotics and Psychotropics Control Law be-
cause their pharmacological effects have not yet been proved scientifically. As a countermeasure to prevrent the abuse fo
these substances, the Ministry of Health, Labor and Welfare amended the Pharmaceutical Affairs Law in 2006 so thet 31
non-controlled psychotropic substances (11 tryptamines, 11 phenethylamines, 6 alkyl nitrites, 2 piperazines and salvino-
rin A) and 1 plant (Salvia divinorum) are now controlled as ‘‘Designated Substances (Shitei-Yakubutsu)’’ as of April
2007. Five other compounds (4 phenethylamines and 1 piperazine) were also added to this category in January 2008. In
this study, we developed simultaneous analytical methods for these designated substances using gas chromatography-
mass spectrometry (GC-MS) and liquid chromatography-mass spectrometry (LC-MS) and present retention times, UV
spectra, electron ionization (EI), GC-MS, and electrospray ionization (ESI) LC-MS data.

Key words——psychotropic substances; GC-MS; LC-MS; designated substances; shitei-yakubutsu; drug abuse
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B0 (GC-MS) KRR Z7 O N7 57 1 — -
BESHh (LC-MS) 1Tk 3 —FothiEeRaL -
DOTHET 5.

BR A &

1. SIRFEEWRUOEAE iR ELE
fREEY 6Lt (MU TH I R(LEYW 11 H
M, 7z xFIVT7IREEM I5HEE EXSY
CRACEY) 3 R, HME T A T)VHE 6 MR O

ES

IWE U > A) DA, BBHAKUREZ Fig. 1-1
5 1-3 128 L7z, PMMP it # K O BDB ¥ 21
(1mg/ml X% /7 —)L¥E#K) 13 Cereliant #f %

AMPP MW, 1> ¥ 2-7V3 2 -7 1
DAY EEE, 1 ue Il yIva—)b, tert-
TFNTIVA=), A TFIVTIVa—=)v, TF)
TIaA=), AVXRFIITIVA=), ranF
OVT IV A —)VIFF SR EL, 5-MeO-DMT, #i
e 7 7V (95%), HifHiE1Y 7 F)L (95%), Hi

R, R; 1|z4
Ry N.
[ -
I. Tryptamines N
H
R, R, R; R, R Compounds
H H H CH, CH(CHy), N-Isopropyl-N-methyltryptamine (MIPT)
H H H  CH,CH,CH; CH,CH,CH; N, N-Dipropyltryptamine (DPT)
H H H  CH(CH;), CH(CH,), N,N-Diisopropyltryptamine (DIPT)
OCH, H CH,4 H H 1-(5-Methoxy-1H-indol-3-yl)propan-2-amine (5-MeO-AMT)
OCH;, H H CH, CH, 5-Methoxy-N, N-dimethyltryptamine (5-MeO-DMT)
OCH, H H  CH,CH, CH,CH, N,N-Diethyl-5-methoxytryptamine (5-MeO-DET)
OCH, H H CH,4 CH(CH;), N-Isopropyl-5-methoxy-N-methyltryptamine (5-MeO-MIPT)
OCH, H H CH,CH,CH; CH,CH,CH;  5.Methoxy-N,N-dipropyltryptamine (5-MeO-DPT)
OCH, H H CH,CH=CH, CH,CH=CH, N N-Diallyl-5-methoxytryptamine (5-MeO-DALT)
H OH H CH(CH,), CH(CH,), 4-Hydroxy-N, N-diisopropyltryptamine (4-OH-DIPT)
H OCOCH, H CH(CH;,), CH(CH,), 4-Acetoxy-N, N-diisopropyltryptamine (4-AcO-DIPT)

Fig. 1-1. Structures of ‘‘Designated Substances

No marked compounds have been controlled as designated substances since April in 2007 and asterisk-marked compounds from January 2008.

II. Phenethylamines

(Shitei-Yakubutsu) >> (tryptamines)

OCH; R, R, Compounds
Ry Cl H 2-(4-Chloro-2,5-dimethoxyphenyl)ethanamine (2C-C)
I H 2-(4-Todo-2,5-dimethoxyphenyl)ethanamine (2C-I)
NH, I CH, 1-(4-Iodo-2,5-dimethoxyphenyl)propan-2-amine (DOI)*
Ry CH,CH, H 2-(4-Ethy-2,5-dimethoxyphenyl)ethanamine (2C-E)
OCH; SCH,CH, H 2-(4-Ethylsulfanyl-2,5-dimethoxyphenyl)ethanamine (2C-T-2)
SCH(CH3), H 2-(2,5-Dimethoxy-4-isopropylsulfanylphenyl)ethanamine (2C-T-4)
Ry
R, R, R, R, Compounds
X OCH; OCH; OCH; H 1-(2,4,6-Trimethoxyphenyl)propan-2-amine (TMA-6)
Rs R, MR« H  OCH, H CH, 1-(4-Methoxyphenyl)-N-methylpropan-2-amine (PMMA)
H F H H 1-(4-Fluorophenyl)propan-2-amine (4FMP)
R, R, R, R, R, Compounds
Ry OCH; H CH; H 1-(2-Methoxy-4,5-methylenedioxyphenyl)propan-2-amine (MMDA-2)
Io4 H H CHCH; H 1-(3,4-Methylenedioxyphenyl)butan-2-amine (BDB)
NHR; H =0 CH,CH; CH, 2-Methylamino-1-(3,4-methylenedioxyphenyl)butan-1-one (bk-MBDB)*
Ry H =0 CH, CH,CH; 2-Ethylamino-1-(3,4-methylenedioxyphenyl)propan-1-one (Ethylone, bk-MDEA)*
NH,
NI
g 3

N-Methyl-4-(3,4-methylenedioxyphenyl)butan-2-amine (HMDMA)

Fig. 1-2.

Indan-2-amine (2-aminoindan)*

Structures of ‘“Designated Substances (Shitei-Yakubutsu)’’ (phenethylamines)
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III. Piperazines

@

H;

J

-
o

OCH;

V. Others

1-(4-Methoxyphenyl)piperazine ~ 1-Benzyl-4-methylpip

(4MPP) (MBZP)
IV. Nitrites
(CH3),CHONO CH3(CH;);0NO
Isopropyl nitrite Butyl nitrite

QONO Cyclohexyl nitrite

1-(3,4-Methylenedi
(MDBP, piperonyl piperazine)

(CH3),CHCH,0NO

Isobutyl nitrite

benzyl)piperazine* Salvinorin A

CH;CH(CH;3),ONO (CH3),CH(CH,),0ONO

tert-Buty] nitrite Isopenty] nitrite

Fig. 1-3. Structures of ‘‘Designated Substances (Shitei-Yakubutsu)’’ (piperazines, alkyl nitrites and salvinorin A)

HlE tert- 7F )L (90%), HiREEE( YV X2 FIL (96
%) 1% Aldrich %!, MDBP [Z 3 5U{L ik T ¥ 5 %
FERLE. £/, HIVE U > AREECHEKE
FNNFEFMOMRABE AL D THEHWZ, 20
DALEWE, ENEESESE AR W T
EEY RS E U THREL, NMR ROVE &S T
WX OEZEMERT S EEHIC, HPLC KU TLC
WWEOMEZHALZHOZFEHL~Z.? LC-MS ®
BEMMHICERLZ7tE = MUJLIE HPLC 7' L —
REMH L. ZOMmats iR 2 fH U7z

2. AEEARCE

2.1, HEHEBIZATIVELNS  HEzAs5 ) —
I L, 0.1mg/ml ORBRIAKZER L /2.
bk-MDEA & UX bk-MBDB DI D 7 = R FIL T 2 >
ZILBYOH T 2 GC-MS THOMT 285413, 1
HELTHEE LA, T/2bs, GC-MS HIEHD
ABRIAR 1ml Z 2 FERE P TARRELE S E/Z0
5, ZABK1ml THEMRL, Y2EZTY7IVAY
MELUCHEEEETF )L 1 ml THIH U 7= 18K %2 1 E 1R
W&,

22, HHEBRIXATILE W{IESO0HEN %
—EM L Totiafro/z. ek 100ul i27 & &
CEMALEMIZ 1I0ml & U TiRBIARE L. IS
ZINA 7 IV BRIANE 0.05 ml, 1M U > BEFE T
(pH7) 0.5ml, Z&¥/K045ml #MA, ¥ 7K
RFE4 27 (VA w 7y L) THEELUTEHERL,
ANy RZXR—=ZFEABERKE Uz

3. GC-MS 7&K

1. BEHEITXTIILEMN & Agilent
#%1 6890N GC Jz O\ 5975 MSD, 775 A : HP-1IMS
(30m X 0.25mm i.d., f&£JE 0.25 um, Agilent
), ¥+ U7 —HRA:He, 0.7ml/min, 7 Ak :
27Uy MR, FEARE Lul, EADRE 200
°C, 515 LRE : 80°C (1 min hold) —5°C/min—190
°C (15 min hold)-10°C/min-310°C (5 min hold),
A7 Ak ELiE, #RHaRE  280°C

32, EMEEBIXTI P& . Agilent ¢ #l
6890N GC, 5975 MSD & UfA\w K ZX—Z{E A%
& G1888, 717 A : AQUATIC-2 (60 mX0.25 mm
i.d., fEJE 1.40 um, GL sciences f18), F+ 17—
i A :He, 1.0ml/min, {¥AIRE :200°C, 27
U hEE D15 01, BHHERERE 1 220°C, 1 F 1k
% T EL¥E, 715 AR 0 40°C (3 min hold)-15°C/
min-115°C (7 min) -20°C/min—240°C/min (3 min)

33. ANy RZAR—ZFAEH  FERE :
45°C, )V —TiRE 1 60°C, NI AT7—F1 ik
& 80°C, “EfkiRefd] 1 10 47, {EA  1ml

4. LC-MS S#r#E 8 : Agilent #£%! 1100
=X LC/MSD, 15 /. :Atlantis T3 (2.1X
150 mm, 5 um, Waters £-80), #&i#H A : 10 mM F
Y >0 LRER (pH3), BEIMEB: Ytk
ZbhUb, ISP R A/B 90/10 (0 min) -
80/20 (50 min)—30,/70 (60 min, 10 min hold), & :
0.3 ml/min, 515 AR 40 °C, JFEAR : 1ul, ¥
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¥ 13— R7 L1 ftids (PDA, €245 >
¥ UV 210 nm) e OVE E#R 4.

41. HENWEHE 1AMkl rbo>
2TV —AF 2 (ED &, RIT+1TE—N,
TS A NEE 100V, EET AFE N, 13.0
1/min, FZ8EH ZIRE : 330°C, 14 8 AEE :
3500 V.

5. HHEBIXTILEOREMDRET

51. Ny FZAR=ZFAREBRRDILEMDR
EHE BNy RAXR—=ZFEABERER MU >
FetE@g (pH7) 0.5ml, 78%E7K 0.45ml, HiASiE
IAFILT T b K 0.05ml) ZFE L, FHEE,
iR FITBIT S0, 4, 24 B OHERE T A7)V D
Y — 7 EAE R O f RN RN 92 7))L O —)L D
E— U HfEzERD .

52. RBRAR (7EMFR) (CHTI2REH

F AR T A TIVEORBIER (7t 2 7ER)
IZDOWT, % 0,3,7 HE A°CHEAE) 1Ty
RAXR—Z GC-MS ikl 2 Epk U Toth 21T\,
FHEBE I AT OE =V EEKRORIRT 27 )L
I—)VOE—V gz RO -,

BRRUER

1. GC-MS Z#i#ER WA T A 7))V HE 2 BR
<IEEEY 0 (LEMITONT, GC-MS DT A
OfEfE, FREMHEFEMET LR, ERAEOR
TRUESFMHIZBWT, &b BEFRSEED T ATATRE
Td 7. Table 112 LR AETHITLZBED
fRE Y 30 (LAY D GC-MS £ FE [, 5-MeO-
DMT % 1 & L7z & Z DM RFFRE, 512
SILEMDRAZART NIVDTFTT AL " %
FTNEFIURLTZ.

B, kibkamoSH, 5-MeO-DPT (ffE 3
M) EBEICHREICIEEINTNWS NN-D1) 710
EN-5-ARFT MU T4 3> (5-MeO-DIPT) %
BMEAKRTHO, TNTNNN- 7O )L HE, N,N-
CaAavyuaelEEFE TN, LSO HE|EL
TWb &SI, GC-MS HHTIZHBNT, RIS
L, TMDTEBOT 7 X2 "INY— 2 %R
L., 20D, ZnoEYOF#HRITIE, TLC,
HPLC, LC-MS 72 £ D DD 43 M ik & pt 8 THr
HSZENEETHDHEEZLNS. £z, 4-AcO-
DIPT I&, A%/ —)LERPE L <dmtrhic—E0

ML, 7O ST I LIV ERNS 4-
OH-DIPT Ot — 7 1FH 5 1/2D T, 4-OH-DIPT
DRI NDBITEENLETHDEEZ5N5.
—F, 73 FNTICRIEEMERBEOE X
GC-MS iz {io7& 25, £ DbaWTEN
=T O0— Rt —r g, HEE
REEHIC U CHEEE T F )L 55 O A BRI T U 7218
WRIZOWTIREFRE—I NGNS I EnG, T
NSLAEMITONT GC-MS HIE 25 HA,
HELUTHMETOBEND S EEbNE. 2L,
bk-MDEA %> bk-MBDB 20 -V RV EHT
27 23 FIVT I RIEEWZ, WEEMESRETT
—HENRED SN0, FENIBETHD -
s,

BEETICHE I EEMITHREINTWDHEY)
Salvia dvinorum () 8) OEEETHILE /Y
CADOHAERDAY ) —IVIERIZDWNWT,
BRI R U245 F T GC-MS i 2172 &, [
UH A1 4> %2H9 %M configuration A3 #7551k
BYEHR I NDE — 2 (FRFFRE 50.4 73) EBY
=7 D 10%EEREINZ. B, Ao HE
mZET 7 O00XY ZEMR LT GC-MS 73 217D
LIFFHME -7 oAaMmiian, £, Erono
FRIVLHT'NNMR #EZ{7>TH, configuration
DRIZHNEYMDEEILRD 5N >z (Data
not shown). 2O &hn, HILE /U 2 AL,
SR, AE ) — )L Rk DRI IEIE B OOMEIT &
D, configuration ® Ex S LEMICTELL TWS
AIREMEAVURIZ S 7z,

—F, N EZAR—Z GC-MS Sz DNWT, 6
R O HANEE T AT )L DWW TS (EADR
E, RN L, DT LF—TRE) EREFLE
LA, EBRBFEOMITRLEZLEFITBNWT, &1k
BYNIBIFICHEEL, 17 2 LANITEME DT AT BE
Thol., HEBRITATIVHEIIHCEREITLDE
B RT D T ENHE I N TN DA, 8912 Aot
FICBNWTSH, SRERMITHET 57 )L a—))
ME—ZHEBICLT2-10% R E, #bahod &
IR I X /=, Table 2 ICHASES T X 7 )L
KOENTND 5 RERMITHRT 57 )V aA—)L D
GC-MS {7 ¥ [ %2, Fig. 2 IC&HMEE T 25 )L D
NAANRY NIVERT.

2. LC-MSZ##ER  GC-MS i L FHRIC,
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Table 1. Analytical Data of 30 Designated Substances (Tryptamines, Phenethylamines, Piperazines and Salvinorin A) Obtained
from GC-MS and LC-MS Analyses

GC-MS HPLC
Compounds Mol Fragment ions of GC-MS mass spectra
wt Rt. RR Rt.
. t. . RRt.
(min) (min)
4FMP 153 7.82  0.279 8.9 0.86  44(100), 109(17), 43(9), 83(8), 42(5), 45(4), (153 [M*](0.1))

Indan-2-amine 133 9.42 0.336 4.6 0.45 1(33)[M+ 1(100), 116 (57), 91(53), 132(38), 115(33), 118(27), 117
23

PMMA 179 1476 0.526 10.6 1.03  58(100), 121(7),78(4),56(4),59(4),77(3),91(3), 122(2), 42(2),
179IM*] (0.2))

MBZP 190 15.79  0.563 4.5 0.44  91(100), 190 [M*](55), 119(44), 99(31), 56(28), 118(24), 43
(23), 42(22), 44(21)

BDB 193  18.07 0.644 14.4 1.39  58(100), 136(25), 135(13), 77(9), 81(8), 41(7), 51(5), 164(4),
(193 [M*](2))

HMDMA 207 19.70 0.702  18.1 1.77 58%13)0), 135(31), 207 [M+] (14), 77(9), 176(8), 131(7), 136(6),
51(5

MMDA-2 209 19.94 0.710 14.0 1.36 1{66(%0(0)),)44(72), 151(28), 165(14), 167(10), 77(8), 135(7), (209
M+] @3

2C-E 209 20.07 0.715 41.2 3.99 1(85)(100), 165(52), 179(19), 209[M+] (19), 91(15), 181(12), 149
8

2C-C 215 21.15 0.753 243 2.35 1(86)(100), 188(33), 171(30), 215 [M*] (14), 187(12), 77(12), 155
11

4AMPP 192 21.59 0.769 6.7 0.65  150(100), 192 [M*](38), 120(15), 135(15), 151(10), 56(6), 136
6), 193(5)

bk-MDEA 221 21.96 0.782 8.1 0.79  72(100), 44(18), 70(8), 42(7), 149(7), 65(6), 73(5), 63(5), 121
(5), 219 [M*—2]1(0.5))

TMA-6 225  22.01 0.784  28.0 2.72  182(100), 44(32), 181(30), 121(13), 136(11), 183(11), 151(8),
(225 [M+](0.1))

bk-MBDB 221 2223 0.792 10.8 1.05  72(100), 57(6), 149(5), 73(5), 65(5), 121 (4),70(4) , 63 (4), 42 (4),
(219 [M+-2](0.1))

MDBP 220  23.85 0.850 2.7 0.26  135(100), 220 [M*](21), 56(18), 85(17), 77(13), 178(12), 136
(11), 164 (9)

2C-1 307 25.13  0.895  38.0 3.69  278(100), 263(19), 307 [M™](15), 77(10), 279(9), 91 (8), 247 (7)

DOI 321 2536  0.903 45.5 4.42 ?4(1(])0), 278(36), 77(6), 91(4), 263(4), 279(3), 121(3), (321
M*] (1))

2C-T-2 241  25.97 0.925 384 3.72  212(100), 211(51), 183(38), 241 [M*](33), 197(19), 153(17),
213(15), 181(13)

MIPT 216 26.01 0.927 184 1.80 86(100), 44(28), 130(8), 87(6), 144(6), 77(4), 143(3), 115(3), 43
3), 216 M+](2)

2C-T-4 255  26.17 0.932 52.8 5.11  183(100), 226(73), 184(37), 255 [M*](34), 225(28), 153(24),

169 (21), 227(11)

5-MeO-AMT 204 2693 0.959 2.1 1.17  161(100), 44(50), 160(45), 146 (21), 145(15), 117(13), 162(12),
(204 M*](4)

5-MeO-DMT 218 28.07  1.000 10.3 1.00 58(100), 218 [M*](11), 160(6), 117(4), 59(4), 145(3), 42(3)

DIPT 244 30.02  1.069 33.0 3.20  114(100), 72(19), 130(11), 115(11), 144(6), 43(4), 56(3), (244
M*](0.3))

DPT 244 31.10 1.108 43.6 4.22  114(100), 115(10), 130(9), 144(7), 72(5), 86(5), 43(4), 143(3),
(244 [M*] (0.7))

5-MeO-DET 246 34.02 1.212 18.6 1.82  86(100), 87(6), 58(5), 160(4), 246 [M*](3), 117(3), 145(3)

5-MeO-MIPT 246  34.71  1.237 18.9 1.85 86(1(03)), 44(25), 87(6), 160(5), 246 [M*] (4), 117(4), 145(4),
174 (4

4-OH-DIPT 260  40.99  1.460 17.5 1.70  114(100), 72(21), 260[M*] (11), 146 (10), 115(9), 43(4), 160 (4)

5-MeO-DALT 270  41.17  1.467 33.8 3.28 130(%0(0)),)41 (11), 160(8), 111(8), 241(8), 145(5), 117 (4), (270
M*] (3

5-MeO-DPT 274  41.36 1.473 42.3 4.10  114(100), 115(9), 160(7), 86(5), 72(5), 174 (4), 43(3), (274[M*]
2)

4-AcO-DIPT 302 43.43  1.547 36.7 3.55 1[14(ﬁ0(0),)7)2(17) , 11509), 43(6), 146(5), 160(4), 56 (3), (302
M*](0.3

Salvinorin A 432 51.30  1.828 61.5 5.96  94(100), 43(45), 95(20), 273(20), 121(18), 107(15), 166(14),

432[M*]1 (7))

Rt.: Retention time, RRt.: Relative retention time (5-MeO-DMT=1), Each value in parenthesis shows the ratio of abundance of the fragment ion to that of the
base peak ion (=100).
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iR T A T I)VEZ R < fREEW 30 L&z D0n
T, LC-MSOAh 5 LOFEE, BEMHOEE 75
DI MEEEERE LR, EBRAIEOE TR
UL MHFITBNWT, &b BHFRSBESATRTRET &
o7z, Table 112 BRI HETHTL B DI E
Y 30 (LS D LC-MS R EFRFE, £ 7= 5-MeO-
DMT % 1 & U7z & & DR FFRE &, Fig. 3-1
] 3-212, LC-PDA-MS @ UV Z X7 KL &ZFN

Table 2. Retention Times of Alkyl Nitrites and Their Related
Alcohols Obtained from Headspace GC-MS Analyses

Compounds Nitrite Rt. (min) Alcohol Rt. (min)
Isopropyl nitrite 6.54 6.86
tert-Butyl nitrite 7.78 7.27
Isobutyl nitrite 8.14 9.19
Butyl nitrite 8.96 10.03
Isopentyl nitrite 10.26 11.72
Cyclohexyl nitrite 16.63 17.64

43

[sopropyl nitrite

41 Isobutyl nitrite

Isopentyl nitrite

FTIURL 7z,

B FEDOEH TR ULSEMTTLC-MS i 21T
2L, HleEmicBLwTTO ML T4 > M
+HI*AERICHRE SN, YILE U 2 AIZD
WTIX, m/z 373 ([M-59]1F) MNEITHRHE TN/,
F/, LCorzax NI AR, WY BFIKRT
HBHHINE/VBOTON MG TFAA T EHE
HIN5 m/z391 OE—7 N 10% RERE SN
GC-MS p#fi K O'E 7 0Ok ABEKRICBT 5 'N
NMR {#l[5F (Data not shown) TiEH)LE /U > B
Bt nsnho2Z &S, HPLC OB
P TIAKS@ENET, FIVE U BAAERKL
bDEEZ SN,

3. HHBEIXTIVEOREN. EERTVT
HIBICHmT 2 HmE T 2 TI)VEO S HICE L T
I, sARSIW, EREEZ GC-MS ICE AT 55
ik " NMR AT ic K 2 FEEE#RE L TW5,
LlaEl, bNOIUSHEMEE T A 7 )L A ORI IR

60 Buty] nitrite

A
it b, 8% vg ‘ﬁ‘k‘:‘? 'bﬂ,;lﬁ any ELTY
= o L L] 1 [ ]

o
57 88 ..
tert-Butyl nitrite
4]
ﬁ*mw*ﬁ”"
55

Cyclohexyl nitrite

Fig. 2. EI Mass Spectra of 5 Alkyl Nitrites Obtained from the Headspace GC-MS Analyses
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mAY maU 4 L mAY mAU ’ ’
260
20 .. 8 a0
MDBP &0 MBZP o0 ] 2-Aminoindan 4MPP bk-MDEA
150 ] (2.7 min) (4.5 min) (4.6 min) o] (6.7 min) % (8.1 min)
604
1004 i ] 44 20
50 20 - 2 ®.
o] 04 o o
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Fig. 3-1. UV Spectra of 30 Compounds (11 Tryptamines, 11 Phenethylamines, 6 Alkyl Nitrites, 2 Piperazines and Salvinorin A)
Obtained from the Analyses of LC-MS Coupled with a Photodiode Array Detector
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Fig. 3-2. UV Spectra of 30 Compounds, Continued
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Fig. 4 Degradation of Alkyl Nitrite in Sample Solution for
the Headspace GC-MS
The ratio of peak areas of alkyl nitrites 4 hours (#) and 24 hours ((J)
after sample preparation to 0 hour-alkyl nitrite (&) was shown. The peak
areas of 0 hour-alkyl nitrites are represented as 100.
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Fig. 5. Degradation of Alkyl Nitrite in Acetone Solution

The ratio of peak areas of alkyl nitrites on the 3rd day (#) and the 7th
day ([0) after preparation to the 1st day-alkyl nitrite (EJ) was shown. The
peak areas of the 1st day-alkyl nitrites are represented as 100.
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