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Supplement Fig. S1. Analysis of the electrochemical property of parylene-N film by cyclic

voltammetry with a redox couple of ferricyanide (Fe(CN)g 3747).
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Supplement Fig. S2. Reproducibility of the parylene matrix chip for L-carnitine analysis. Mass
spectra of (a) spot-to-spot reproducibility of L-carnitine, (b) shot-to-shot reproducibility of L-
carnitine, (c) spot-to-spot reproducibility of L-carnitine in serum, (d) shot-to-shot

reproducibility of L-carnitine in serum.
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Supplement Fig. S3. Quantitative analysis of acyl carnitine in DW using MALDI-TOF based
on parylene matrix chip. (a) Mass spectra of quantitative analysis of L-carnitine (C0) in DW,
(b) Mass spectra of quantitative analysis of propionylcarnitine (AC3) in DW, (c) Standard
curve of AC3, (d) Mass spectra of quantitative analysis of butyrylcarnitine (AC4) in DW, (e)
Standard curve of AC4, (f) Mass spectra of quantitative analysis of isovalerylcarnitine (AC5)
in DW, (g) Standard curve of ACS5, (h) Mass spectra of quantitative analysis of
octanoylcarnitine (AC8) in DW, (i) Standard curve of ACS, (j) Mass spectra of quantitative
analysis of decanoylcarnitine (AC10) in DW, (k) Standard curve of AC10, (1) Mass spectra of
quantitative analysis of palmitoyl-L-carnitine (AC16) in DW, (m) Standard curve of AC16.
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Supplement Fig. S4. Quantitative analysis of acyl carnitine in serum using MALDI-TOF based
on parylene matrix chip. (a) Mass spectra of quantitative analysis of L-carnitine (CO0) in serum,
(b) Mass spectra of quantitative analysis of propionylcarnitine (AC3) in serum, (c) Standard
curve of AC3, (d) Mass spectra of quantitative analysis of butyrylcarnitine (AC4) in serum, (e)
Standard curve of AC4, (f) Mass spectra of quantitative analysis of isovalerylcarnitine (AC5)
in serum, (g) Standard curve of ACS5, (h) Mass spectra of quantitative analysis of
octanoylcarnitine (ACS) in serum, (i) Standard curve of ACS, (j) Mass spectra of quantitative
analysis of decanoylcarnitine (AC10) in serum, (k) Standard curve of AC10, (1) Mass spectra

of quantitative analysis of palmitoyl-L-carnitine (AC16) in serum, (m) Standard curve of
AC1e.

(a)
000, 65 ngmL 00, 13 pg.’mL 1500 6.5 ngmL
 [L-Camnitine+H]*=162.5
_ 1500 . _
5 5 1000 S 1000
= 1000 - + -
= E =
[Z] [Z] w
£ c 500 < 500
£ 50 £ £ 1
0 T T T 7 0 T T T 7 0 I T T T 1
100 200 300 400 500 100 200 300 400 500 100 200 300 400 500
miz miz m/z
w0, 1.3 pg/mL (Cut-off) oo 0.65 pg/mL oo, 0.13 pg/mL
5 1000 S 1000 5 1000
3 3 3
> > >
= £ &
w w w
c 500 c 500 c 500
@ @ @
£ € £
0 T T T 7 0 T T T 1 0 T T T 1
100 200 300 400 500 100 200 300 400 500 100 200 300 400 500
m/z miz m/z

S-12



(b)

4000
3000
2000

1000

Intensity (a.u.)

60 pg/mL
[Propionylcarnitine+H]*
:218.8
X O)\_/
v/ 98

N

Propionylcarnitine

2000

1500

1000

Intensity (a.u.)

500

(MW: 217 .26 g/mol)
260 300 400 500
m/z

1.2 pg/mL (Cut-off)

(©)

Intensity (a.u.)

200 30’0 400 500
1000+
7504
5004

250 4

Intensity (a.u.)

Intensity (a.u.)

2000 12 pg.’mL
1500
1000
500
1 200 300 460 500
miz
2000, 0.6 pg/mL
1500
1000
500
4 {
o !
1 200 300 400 500
miz

R2=0.979

10

Concentration (ug/mL)

S-13

15

Intensity (a.u.)

Intensity (a.u.)

2000 - 6.0 ngmL
1500
1000
500 [CHCAH-H,0]: 172.2
+
|
100 200 300 460 500
miz
00, 0.12 pg/mL
1500
1000
500
Lot
100 200 300 400 500
miz



(d)

1200, 11.9 Hg/mL

(o]
= g0 lBULYTYICAMItine+H]* g
3 :232.8 VAR
E 1 /”‘\/\)kO
2 CHCA+H-H,0["
g™ 172, ? ]Butyrylcarnitine (AC4)
£ ! (MW: 231.29 g/mol)
l
%% 200 300 400 500

miz

e, 0.231 pg/mL (Cut-off)

:
é 2004 l
= +
100 200 ‘ 3(:,0 400 500
(e)
200-
150+
100

5] LOD=0.231

Intensity (a.u.)

O« mm

Intensity (a.u.)

Intensity (a.u.)

0, 2.3 Hg/mL
400
200
‘»
! 200 300 400 500
miz
0. 0.12 pg/mL
400
o No signal
0
1 200 300 400 500
m/z

R2=0.999

0 1

2 3

Concentration (pg/mL)

S-14

Intensity (a.u.)

Intensity (a.u.)

s00, 1.2 pg/mL
4004
200
f
k) 200 300 400 500
m/z
o 0.023 pg/mL
4004
1 No signal
0
1 200 300 400 500
m/z



C

w00, 4.65 pg/mL
[Isovalerylcamitine+H]*:
s 246.4 Y
3 o
:u; 1000 )\/U\OS\
E o o
E Isovalerylcarnitine
(MW: 245.32 g/mol)
100 200 300 400 500
m/z
so0. 0.093 pg/mL (Cut-off)
— 600
3
5
Z 407
g w] Y
- i
L
1 200 300 400 500
m/z
(2)
600 -
— 400-
=
o
>
ot
2 200
S -
4
£
04

Intensity (a.u.)

Intensity (a.u.)

800

600

400

200

800+

400-{

2004

0.93 pg/mL

200 300 400 500
m/z

0.0465 pg/mL

No signal

200 300 400 500
m/z

R2=0.985

0.25

0.50

0.75

Concentration (ug/mL)

Intensity (a.u.)

Intensity (a.u.)

s00, 0.465 pg/mL

600

400

. [CH§A+HT|ZO]*: 172.2
100 200 300 400 500

miz

0. 0.0093 pg/mL

600+

400

200 No signal
5 200 300 400 500

m/z



(h)

w00, 3.79 Hg/mL wn, 0.75 pg/mL
[Octanoylcarnitine+H]*:
. 1500 X 288.4 ~ 750
i o (" El }
Z 10004 /\/\/\)\05\ 2z 50
£ o0 Octanoylcarncitir?é £ 20
R (MW: 287 .40 g/mol) R
100 200 300 100 500 1 200 300 100 500
m/z m/z
w0 0.075 pg/mL (Cut-off) 1000, 0.0375 pg/mL
— 7504 T
:;; 500+ :";' 500
£ om0l £ a0
= l|. = i
kTN 200 300 400 500 4 200 ;oo 400 500
miz miz
(1)
600 4
R 2=0.969
— 400+
=
&
.
=
vl
5 2004
£ LOD = 0.0375 pg/mL
04 lE
1 . ¥ 1 1 . ]
0.0 0.2 0.4 0.6 0.8

Concentration (ug/mL)

S-16

Intensity (a.u.)

Intensity (a.u.)

nmw, 0.375 pg/mL
750
500
!
250
5 200 300 60 500
miz
w00, 0.0073 pg/mL
750
500+
250 No signal
! 200 300 400 500
mi/z



[y
N

Intensity (a.u.)

Intensity (a.u.)

(k)

1000 7.5 ngmL 1000+ 1.5 ngmL
[CHCA+H-H,0]": 172.2
750 [Decanoylcarnitine+H]*: ~ 7904
317.0 N 2
500 ) _)0‘ ) S 500
0'4‘ 0 E
250 Decanoylcarnitine E %
(MW: 315.45 g/mol)
100 260 300 460 500 1 200 300 400 500
m/z m/z
0. 0.15 pg/mL (Cut-off) 1. 0.075 pg/mL
75 -
50 :ﬁ 50
25 No signal g ] No signal
kTN 200 300 400 500 4 200 300 400 500
m/z miz
250 -
200 -
3 150- /*
°
g LOD = 0.75 pg/mL -
=
3 100- | /
[«F]
)
£
50 {/
O{mmm
) ) T T 1
0.0 0.5 1.0 1.5 2.0

Concentration (ug/mlL)

5-17

Intensity (a.u.)

Intensity (a.u.)

1000+ 0.75 |.Ig.’mL
750
5004
250
i
S
100 200 300 400 500
miz
. 0.015 pg/mL
75
50
2 No signal
0
100 200 300 400 500
miz



)

s00. 132 Mg/mL  [Decanoyicarnitine+H]":

400.7
. 6000
3
a8 N
Z Y ~~
»
8
£ 200 carnitine
(MW: 399.61 g/mol)
100 200 300 00 500

miz

. 2.64 pg/mL (Cut-off)

1200

E]

5 900 4
>

2

% 600

c

32

T 300

100 200 300 400 500

miz

(m)

Intensity (a.u.)

Intensity (a.u.)

wo, 26.4 pg/mL

6000
4000 !
2000
100 200 300 200 500
miz
. 132 pg/mL
1200
900
600 1
300
0 '
100 200 300 400 500
miz

3000 4
R2=0.961

-~ 20004
3
s
>
&
2 10004
= <'0.264 pg/mL

tn

|

0 T T 1
0 10 20

Concentration (pg/mL)

S-18

30

Intensity (a.u.)

Intensity (a.u.)

8000

6000

4000

2000

13.2 pg/mL

200

300

200

500

1
miz
. 0.264 pgimL
1200
300
600 '
300
1 200 300 400 500
miz



Supplement Fig. S5. Statistical analysis between singular standard analysis and mixture
analysis. (a) Standard curve of singular standard analysis (CO) and mixture analysis, (b)
Standard curve of singular standard analysis (AC3) and mixture analysis, (¢) Standard curve of
singular standard analysis (AC4) and mixture analysis, (d) Standard curve of singular standard
analysis (ACS5) and mixture analysis, (e) Standard curve of singular standard analysis (ACS8)
and mixture analysis, (f) Standard curve of singular standard analysis (AC10) and mixture

analysis, (g) Standard curve of singular standard analysis (AC16) and mixture analysis.
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Supplement Fig. S6. Real sample analysis using MALDI-TOF mass spectrometry based on

parylene matrix chip. (a) Mass spectra of serial dilution of L-carnitine tablet solution, (b)

Comparison of the estimated concentrations using standard curve for L-carnitine.
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