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1. The effect of hair matrix on the sensitivity

The matrix effect of our internal standard method was assessed by coefficients of
variation in the sensitivity (CVs) of the calibration curves where CVs = (Smatix-S)/5x100%
with Smarrix and S represented the sensitivities with and without blank matrix, respectively.
The sensitivity was defined as the instrument response of 1 pg/mg analytes and could be
calculated as the slope in the fitted linear dependence of the calibration curve. According
to the formula, we achieved the vales of the CVS are -15.4% for MAM, -10.7 % for keta-
mine, -2.2 % for morphine, -12.7 %for heroin, -17.3 % for cortisol, 5.4 % for MDMA, 14.2
% for 6-AM, 2.6 % for cortisone, which were shown as Figure S1. A negative value indi-
cates matrix suppression while a positive value indicates matrix enhancement. Obviously,
methamphetamine, heroin, ketamine and cortisol are affected by the matrix suppression.
The value of CVS was less than 10%, such as morphine, MDMA, and cortisone, which
indicates the less matrix effect.
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Figure S1. The effect of hair matrix on the sensitivity. (1) cortisol, (2) cortisone, (3) MAM, methamphetamine, (4) MDMA,
3,4-methylenedioxymethamphetamine; (5) ketamine, (6) heroin, (7) 6-AM, 6-monoacetylmorphine; (8) morphine.
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2. The precursor ion and product ion of each target compounds in the optimum condi-
tion

3.0x10°
(a) (b)
MAM precursor ion 150.1 _ 149.9
2.0x10" o Mz=1501 MAM product ion 1
25x10° 4 Wz=tte.er
MAM product
1.5x10" 2.0x10° imzpm 189
M/Z=90.4
9 ]
”8’ y o e Vs
= %1 5x10°H | )
24 0x10" 119.3 5 i
2 = . 90.4
L 1.0x10° -
5.0x10° ]
5.0x10°
0.0 0.0 +———F—1—
40 80 120 160 200 240 40 80 120 160 200
M/Z, Da M/z, Da
4.0x10°
(@ 155.3 (d)
MAM-D5 6x10°
i MAM-D5 155.1
3.5x10° - precursor ion
M/Z=155.3 Jproduction 120.8
1 M/Z=120.8
3.0x10° o 5x%10° -
i 4 916
B
- 2.5x10° 4X106—
g ] 2
>
= 2.0x10° >
S ‘0 3x10°
QL e c
€ 2
1.5x10° £ ]
b 2x10° 5
1.0x10° ]
]
5.0x10" 10
lelu ll Il M\LL_LJI %
0.0 il o balside 0 T
40 60 80 100120140160180200220 40 60 80 100120140160180200
M/Z, Da M/Z, Da



Intensity, cps

Intensity, cps

3.5x10°

2.8x10°_|

2.1x10° |

1.4x10° _|

7.0x107 _|

0.0

2.0x10°

1.5x10°

1.0x10°

5.0x10"

0.0

- @)

MDMA
precursor ion
M/Z=194.4

z

194.4

50 100 150 200 250 300
M/Z, Da

()]

Ketamine

precursor ion 238.2
M/Z=238.2

274.6

_ﬁlmﬁh Il l_l ll will

50 100 150 200 250 300
M/Z, Da

Intensity, cps

Intensity, cps

U]
7 163.1
1:2x10 MDMA product ion
i M/Z=163.1*
M/Z=135.2
1.0x10"~
8.0x10°—
6.0x10°+
4.0x10°— 194.3
135.2
2.0x10°+
| 105.1
00—+
80 100120140160180200
M/Z, Da
) Ketamine
1.2%x10% < 1251 product ion 1
M/Z=125.1*
-1 cl
1.0x10° j@
5
1 Ketamine
- product 2:
8.0x10" MZ=179.3
cl
6.0x107 : :
4 179.3
4.0x107 5
207.3
b 2384
2.0x107
L Ll
0.0 4=y

40 80 120 160 200 240
M/Z, Da



6x107
1.6x10% - 0
Ketamine-D4 2423 ] _ 129.1
precursor ion KEt:mlnF-D4
8] mz=2423 55107 - Production
1 X M/Z=129.1
1.2x10% -
g 4x10”
8
©1.0x10° 0 ]
© 3)
> 1 >
%8.0x10" | = 35107 o
c c
3 @
2 | 8 |
= E
6.0x107 2746
’ 2x107
] 1331
4.0x107 4
] 1x10" -
2.0x10"
0.0 1 g ltl.lﬂﬂlj."j'.g
0 50 100 150 200 250 300 0 50 100 150 200 250
M/Z, Da M/Z, Da
8
bl s (k) 1.6x107
‘ ‘ 0
L Heroin precursor ion 370.2 e 1652
M/Z=370.2 1.4x107 = .
2.5x10° |- Y product ion
1 mz=1652+
| H.CCO-.
' l/\ 1.2%10"
Pata M/Z=152.4
2x10° | L jfr’L J
o N—CH,
s |[;<"(.ol~>';\/ 1.0x10"
= i | (0]
2 0 . ]
8 -
%Xm B 2 & ox10°
o 7]
@
i = 152.
ot  6.0x10° -
UX —
274 4 N
E 4.0x10° -
5.0x10° |- J
2.0x10° —
o0 0.0 LL I
0 50 100150200250 300 350 400 450 o L B ]

0 50 100 150 200 250 300 350

m/z, Da m/z, Da



2.5x107
(m) (n)
3.0x10°  g.aM i 165.2
WZ:p;;a;gsor b 328.6 T 6-AM product ion
] M/Z=165.2*
HO 2 0x107 - Miz=211.2
2.4x10° S
0 4
J w—(‘u;
w - /
g Hee 815010
218x10°H g >
(2] o]
5 e ]
£ £ 211.2
. 1.0x107 -
1.2x10°
i 328.3
1 58.2
6.0x10" 5.0x10°
,m hm” i Hm
0.0 —bdhatihbihbii gy 0.0
0 80 160 240 320 400 0 80 180 240 320 400
M/Z, Da M/Z, Da



Intensity, cps

Intensity, cps

6x107

5x10"

3.0x10°

2.5x10°

2.0x10°

1.6x10°

1.0x10°

5.0x10°

0.0 H

@ ) ((3) 152.0
4 Morphine precursor ion 286.4 & Morphine product ion
M/Z=286.4 2040 5 M/Z=152.0*
1 mz=1278
1.5x10° 127.8
7 (42}
Q 4
Q
=
3 .
| 21'0)(10 -
=
5.0x10° -
| ,HJML]IJmL ;
| LA 004 !l,l
0 80 160 240 320 400 :
0 40 80 120 160 200
M/Z, Da
M/Z, Da
i m 152.1
E 289.6 2.5x10" < Morphine-D3
Morphine-D3 product ion
= precursor ion 4 Miz=152.1
M/Z=289.6
] 2.0x10"
275.0
» 128.
p Q.
318.9 © 1.5x10"
N Z
@ 158.3 165.2
o
1 £
1.0x10"
] 363.0 ]
] 5.0x10° -
Ihn;l.\l‘llll E‘ 0.0 4
0 100 200 300 400 0 S0 o4 150 200
M/Z, Da st



Intensity, %

Intensity, %

125

6]
(=]
|

25

125

(s} Cortisol precusor ion

M/Z = 363.1

363.1

318.4

80 160 240 320 400

M/Z, Da

6]
o
|

(W) Cortisol-D4 precusor ion

m/z = 367.1

80 160 240

M/Z, Da

318.7

367.1

320 400

125
(1) Cortisol product ions
M/Z=1211
100 4 1211
363.1
75 <
R
Z
‘@ 327.3
c
2
£50 4
25
0 — T T T T T
0 80 160 240 320 400
M/Z, Da
125
(v) Cortisol- D4 product ions
m/iz=121.1
100 4 1211
X754
=
= |
c
2
£
50 +
25+
] 367.1
0
0 80 160 240 320 400

M/Z, Da



125 125

e ortisone precusor ion ®
miz = 361.1 Cortisone product ion
1 1 miz=1211
100 100 - 163.1
> 754 875
Z = 361.1
= ] 2
L <
i= k=
50 50
1 ] 121.0
25 25
0- e
0 80 160 240 320 400 0 80 180 240 320 400
M/Z, Da M/Z, Da
125 ™ 125
Cortisone-D7 precusor ion (z) Cortisone-D7 product ion
"Wz = 3682 M/Z = 169.0
1004 318.7 1004 368.2
368.2
754 75
=X S
= =
g E 169.0
< £
S 50+ 50
254 25
| h! MM‘LML@
0 " m“j h‘ dooh 0 > i i i ‘
0 80 160 240 320 400 0 80 160 240 320 400
M/Z, Da M/Z, Da

Figure S2. Optimized ion pairs of analytes, (a) MAM, methamphetamine precursor ion; (b) MAM
product ion; (c) MAM-DS5 precursor ion; (d) MAM-D5 product ion; (¢€) MDMA, 3,4-methylenediox-
ymethamphetamine precursor ion; (f) MDMA product ion; (h) ketamine precursor ion; (i) keta-
mine product ion; (j) ketamine-D4 precursor ion; (k) ketamine-D4 product ion; (I) heroin precursor
ion; (m) heroin product ion; (n) 6-AM, 6-monoacetylmorphine precursor ion; (0) 6-AM, 6-monoa-
cetylmorphine product ion; (p) morphine precursor ion; (q)morphine product ion; (r) morphine-
D3 precursor ion; (s) morphine-D3 product ion; (t) cortisol precursor ion; (u) cortisol product ion;
(v) cortisol-D4 precursor ion; (w) cortisol -D4 product ion; (x) cortisone precursor ion; (y) corti-
sone product ion; (a) cortisone-D7 precursor ion; (z) cortisone-D7 product ion; The determined
sensitivity for (a), (b), (c), (d), (), and (f)... spiked with and without 20 mg blank hair matrix. S
means the sensitivity and R?is the square of correlation coefficient.



