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—rT:— =rI:— =Cc— —=C= —N— =r}| = —o— =0 —x* —H

Positively charged atoms

I+ |-|- = + &= +
—C— ] — — — —N— =N— = —0— =0 —X —
(f rH ) | | | | | |
___.|:+ :?-r =c* o . . L L . L [H"‘J
MNegatively charged atoms
—C— =C~ =C~ — —N =N« — —0 — =X (H)

2 X stands for halogen atoms

H. Nakata, J. Mass Spectrom. Soc. Jpn., 50(4), 173-188 (2002).
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Mass shift®

Positive  Negative

1ONS 100S
One-bond cleavage
C—C cleavage il 0 1
C-Z cleavage®
Z not included in fragment ions (2 0 (2 2
Z included in fragment ions 3 +2 & 0
Two-bond cleavage @ 417 @ 14!

il For instance, +2 means that the corresponding 1on will

appear 2 mass units higher than expected from the
structural formula.
B 7 stands for any heteroatom such as nitrogen, oxvgen,
etc,
+3 if the two bonds are both C-Z and if the resulting
fragment ion contains both Zs
+1 if the two bonds are both C-Z and if the resulting
fragment ion contains both Zs,

H. Nakata, J. Mass Spectrom. Soc. Jpn., 50(4), 173-188 (2002).
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Bond Cleavages in a Compound™’

Cleavage Calculated Mass shift® ﬂhﬁﬂ_w?c_lfﬂﬂk
Mass (/2™
1Ua 367 2 0 67
10b 260 2 U 260
1Ue 130 2 0 130
10d 383 3 T2 8D
10e 276 3 +2 278
101 146 3 T2 148

2 The number in a circle, such as (2} and (3), indicates the

corresponding item in Table 2.

® Other peaks were also observed and are assigned as
follows msz 644 (MH™), msz 349 (367

(349

H,0), m/z 242 (260

H.O), msz 113 (130

H:0), msz 331

NH.,).

Fig 10. Bond cleavages in a compound.

H. Nakata, J. Mass Spectrom. Soc. Jpn., 50(4), 173-188 (2002).
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80; Full ms 60;
—_ - ] ’ [100.00-15 -
[M+H—NH 3] t '88.07061 40; // | 034 041 052 059 063 075 081 086 092 20; 227.07916
20 7
[M+H]+ 205.097'8 0:/\ T T 7 T 1 7T T 1 7T T T 7T T 1 T T T T T 1 7T T 1 7T T 1 7T T 1 7T O } “ ‘ “l | ‘ “ “ ‘ ‘ ‘ ‘ ‘ ‘ ‘ “
[M+Na:|+ 227 079 ' o 0.0 01 02 03 04 ; 0‘.52 o 06 07 08 09 10 180 200 - 220 240
T: FTMS + p ESI Full ms [100.00-15
Intensity Obs. m/z  Error (ppm) Intensity Obs. m/z Error (ppm) Intensity Obs. m/z Error (ppm) 100 205.09744
1.10E+08 203.08170 -4.3 4.46E+07 188.07082 1.1 4.13E+07 205.09737 1.0 90
2.49E+08 203.08171 -4.3 1.97E+08 188.07076 0.8 1.99E+08 205.09727 0.5 80—
2.90E+08 203.08171 -4.3 2.96E+08 188.07079 1.0 2.89E+08 205.09731 0.7 70
2.718E+08 203.08174 -4.1 3.07E+08 188.07082 1.1 3.25E+08 205.09734 0.9 60 205.08621
1.82E+08 203.08170 -4.3 1.06E+08 188.07083 1.2 1.59E+08 205.09744 1.4 50
1.24E+08 203.08170 -4.3 1.11E+07 188.07083 1.2 5.78E+07 205.0974 1.2 407
30
71.52E+07 203.08173 -4.2 2.18E+06 188.07085 1.3 8.17E+06 205.09741 1.2 0]
8.16E+06 203.08167 -4.5 1.47E+06 188.0708 1.0 2.60E+06 205.09744 1.4 10 205.12268
9.01E+05  203.08173 4.2 9.99E+05  188.07086 1.3 7.41E+05 205.09749 1.6 o I | |
4.91E+05  203.08167 4.5 6.32E+05 188.07079 1.0 5.84E+05 205.09744 1.4 205.10 205.15

m/z



CH,

RO EIPIRG S -2 V1S

(QTOF) oo
Waters Synapt G2-XS

Leucin-Enkephalin, C,3H;,N50,
Monoisotopic mass 555.26929 -._ .,

m/ ABO)EE ETBE
Thermo LTQ-0Orbitrap XL

Hypericin, C,gH3,0,5
Monoisotopic mass 504.084503 EH )L I

T\

O

\_ ¢
—

o/?_r_

[M-H]~ 503.076 14j | [M+H]* 556.27651 o
CHs H
HO | CH, | s

=

8
Intensity Obs. m/z Error (ppm) OH © OH Intensity (Profile) Intensity (Centroid) Obs. m/z(Profile) Centroid m/z Error (ppm)
4.99E+06 503.07617 0.1 659 2.44E+03 556.2758 556.2766 0.05
4.44E4+07 503.07593 -0.4 4.00E+03 1.43E+04 556.2758 556.2773 1.31
6.62E+07 503.07593 -0.4 2.06E+04 6.54E+04 556.2758 556.2775 1.67
1.53E+07 503.07651 0.7 1.14E+05 3.16E+05 556.2758 556.2784 3.29
2.40E+06 503.07617 0.1 1.58E+05 4.21E+05 556.2758 556.2787 3.83
1.14E+06 503.0759 -0.5 1.26E+05 3.49E+05 556.2758 556.2783 3.11
9.00E+05 503.07602 -0.2 3.28E+04 1.03E+05 556.2758 556.2783 3.11
8.86E+05 503.07617 0.1 1.25E+04 4.15E+04 556.2758 556.2782 2.93
8.10E+04 503.07532 -1.6 4.70E+03 1.61E+04 556.2758 556.2793 4.91
5.09E+04 503.0759 -0.5 990 3.65E+03 556.2758 556.2798 5.81



T—RR1 A BOE—7720771ILEM/ AE([F—LC/MST—4)

20161107_std1 #3141 RT: 38.77 AV: 1 NL: 6.75E5
F: FTMS - p ESI Full ms [101
100 503.07602

. -2.35 ppm

80—

60—
40—

20

0

T T 17T ‘ T 1T 17T T T 17T ‘ T 1T 17T
503.05 503.10
m/z

20161107_std1 #3187 RT: 39.33 AV: 1 NL: 6.17E7
F: FTMS - p ESI Full ms [10
100 503.07654

- -1.31 ppm
80—

60
40

20

0 T R
503.05 503.10
m/z

20161107_std1 #3149 RT: 38.87 AV: 1 NL: 3.38E7
F: FTMS - p ESI Full ms [101
100 503.07562

] -3.14 ppm

80—

60—
40—

20

o —

T T 171 ‘ T 17T T 1T 1T ‘ T 1T T 7T
503.05 503.10
m/z

20161107_std1 #3559 RT: 43.92 AV: 1 NL: 1.88E5
F: FTMS - p ESI Full ms [10
100 503.07599

. -2.41 ppm
80

60
40

20

0 rrrrrTTTTTT T
503.05 503.10
m/z

Thermo LTQ-0rbitrap XL

20161107_std1 #3181 RT: 39.25 AV: 1 NL: 6.62E7
F: FTMS - p ESI Full ms [101
100 503.07593

] -2.52 ppm

80—

60—
40—

20

0-— -

T 1 171 ‘ T 1T T T T T 17T ‘ T 1 1 T
503.05 503.10
m/z

20161107_std1 #3613 RT: 4459 AV: 1 NL: 4.46E4
F: FTMS - p ESI Full ms [10
100 503.07559

] -3.20 ppm
80*:

60
40

20

0 rrrrrTTTTTT T
503.05 503.10
m/z



T—R M1 ABOE—7720771 ILEE—7RILER(R—LC/MST—42)

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1025 (9.059) AM2 (Ar,10000.0,0.00,0.00)

100 556.2766 2.13e3
0.05 ppm
B X
0 T T T — m/z
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1025 (9.059) 1: TOF MS ES+
556.2758 620
100
X
0—— USSR T M/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1028 (9.086) AM2 (Ar,10000.0,0.00,0.00)

100i 556.2782 1.84e5
; 293 ppm
IS
07‘ T T T R AL 1 Mz
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1028 (9.086) 1: TOF MS ES+
556.2758 6.24e4
100
o\o;
07 T T T ] R AL ———T————— M/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1031 (9.112) AM2 (Ar,10000.0,0.00,0.00)

100 556.2787 4.21e5
3.83 ppm
B X
|
0 N S ‘ 964114 ..,
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1031 (9.112) 1: TOF MS ES+
556.2758 1.58e5
100
N
T NN ——————— M/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1056 (9.330) AM2 (Ar,10000.0,0.00,0.00)

100f 556.2795 1.61e3
] 527 ppm
=
0 ] T T T — m/z
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1056 (9.330) 1: TOF MS ES+
556.2758 433
100
m S
07 i T T L A ———————— M/z
556.200 556.300 556.400

Waters Synapt G2-XS

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1060 (9.365) AM2 (Ar,10000.0,0.00,0.00)

100 556.2767 1.13e3
0.23 ppm
B X
0 T T T — m/z
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1060 (9.365) 1: TOF MS ES+
556.2758 327
100
N
556.3582
0 T T T e e~ M/Z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402 _LE-Pos_ReproChk_01 1062 (9.383) AM2 (Ar,10000.0,0.00,0.00)

100 556.2752 1.21e3
-2.46 ppm
B X
0 T T A 1 M/z
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1062 (9.383) 1: TOF MS ES+
556.2758 349
100
X
0 T T T — m/z
556.200 556.300 556.400



20774 ILARINILICEIT D 2T HRA AOLLER

Thermo LTQ-0rbitrap XL

Waters Synapt G2-XS

Leu-Enk, 2 ppm/H20, 10uL

20200402_LE-Pos_ReproChk_10 1036 (9.155)

1: TOF MS ES+

g 556.2758 1.38e5
20161107 stdl #3183 RT: 39.28 AV: 1 NL: 6.49E7 100
F: FTMS - p ESI Full ms [10
100 503.07608
| Am/z001
%0 18,0 ppm
60| Am/z0002 o
N 4.0 ppm
40—
20 \
0+ IR \H‘\Hw”w‘\?
503.07 503.08 I e
m/z 556[240 | 556!260 | 556[280 556[300 556[320



REZARINLOE—772077 1 ILEE— TR IEESR(RLC/MST

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_01 1031 (9.112) AM2 (Ar,10000.0,0.00,0.00); Cr

100 556.2784 2.84e6
3.29 ppm
o\o;
] !
ol I I 5864216 .
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_01 1031 (9.112) Cm (1028:1037)
556.2758 1.02e6
100
S
07 1 T 1 — m/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_02 1039 (9.181) AM2 (Ar,10000.0,0.00,0.00); Cr

100 556.2762 2.66€6
-0.67 ppm
S
07 RIS IR 1 Mz
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_02 1039 (9.181) Cm (1036:1044)
556.2758 1.05e6
100~
o\o;
07 1 N 1 — m/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL 'ﬁa?n‘ers Svynapt G2-XS

20200402_LE-Pos_ReproChk_03 1041 (9.199) AM2 (Ar,10000.0,0.00,0.00); Cr

100j 556.2773 2.82e6
1.31 ppm
S
07“‘ T T T 1 M/Z
556.200 556.300 556.400
20200402_LE-Pos_ReproChk_03 1041 (9.199) Cm (1037:1047)
556.2758 1.08e6
100
o\o;
07 T RN T — m/z
556.200 556.300 556.400

Leu-Enk, 2 ppm/H20, 10uL
20200402_LE-Pos_ReproChk_04 1037 (9.164) AM2 (Ar,10000.0,0.00,0.00); Cr

100j 556.2776 2.82e6
0.05 ppm
S
1 !
07‘ T T T L A T \55674?28\ m/z
556.200 556.300 556.400
20200402 _LE-Pos_ReproChk_04 1037 (9.164) Cm (1033:1044)
556.2758 1.04e6
100
o\o;
07 T 7 N T — m/z
556.200 556.300 556.400



Intensity (Profile)

1.02E+06
1.05E+06
1.08E+06
1.04E+06
1.05E+06
1.05E+06
1.04E+06
1.01E+06
1.02E+06
1.10E+06

Intensity (Centroid)

2.84E+06
2.66E+06
2.82E+06
2.82E+06
2.68E+06
2.66E+06
2.710E+06
2.65E+06
2.80E+06
2.81E+06

Obs. m/z (Profile)

556.2758
556.2758
556.2758
556.2758
556.2758
556.2758
556.2773
556.2758
556.2758
556.2758

Centroid m/z

556.2784
556.2762
556.2773
556.2776
556.2789
556.2784
556.2773
556.2778
556.2778
556.2773

REARINLOE—7REER AR

Error (ppm)

3.29
-0.67
1.31
1.85
3.29
1.31
2.21
2.21
1.31



4. 2RZARGINLERICHH D EER

4-3. 2ZRZANINLRBE—RCILT



MS Method (Waters, QTOF) ZAR7Z7INILERIAH R {432 E T

&cquisition | TOFMS | Trap CE Control | Transfer CE Control

Da range Con'ﬁnuum = PPO‘”'Q

Acquire TOF MS over the range

Low Mass 100 D 1A20771ILOiRRZZ R
High Mass 1000 D U R ZRARZNILZERLIAD
hix
Scanning Conditions ‘ \hméi%—q

Scan Time 1 sec
Data Format Continuum %
Continuum

Centroid = Bar

PRANINLET—2 MBS 2T LIC
HLBADERIC, 20771 ILAORRIN L
E—7RHELT, R—BICLTHSERLEAD

[ Ramp the Cone Valtage during the scan °
[ ]
hik

Initial Yoltage v nnI\-\:nEZ’\othL

Final Voltage W

Instrument conditions

[] Override Cone Voltage value specified in tune file

Cone Voltage i




20774 ILBEZRINLENR—BIZARI L

1: TOF MS ES+

100- 2077»1ILE 459.13 3.04e3
1127.07 255.07
| 273.08 460.12
/ 543.15
| 171.15217.10 282.05 41711 [46L15 544.16 803.27
0 — \““i“i“? i L“ f l\l \‘ ‘\‘l‘m\‘\ I "\LU“\H\J ‘\L\H‘ \ \“\L\“‘ \“\"\ Immm— ‘\m“i l\‘\\ s 1 bl 1 it \'““ e \‘I'\“ \l‘\“\ i\‘ p “‘\" f ‘" i “\”\ o K s ‘\' “ I ‘l\ s T g \“l i "h\ \'\"\L‘ plfiley 1 pil EEEEEE felgudi 4 fr ‘“1\-\‘“\‘ m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
1. TOF MS ES+
100+ R—5 459.13 9.81e3
3 255.07
| 127.07 973.08 460.13 54315
: ' |
’ oA uw POLO8 gipap [P BMIS 80517 gounn g5 080827
O Lt “MJ‘\ \1“ fosl \“f“\ \l\'\\“"\“ﬁ \J‘"i“'\ i \“\“L \“\‘\ ‘\Hi\ Pt JK\ } ‘ T ey 1 ‘ for f“\‘ ‘”\‘H \ “‘\‘ “‘\‘\l b ] 1 fogelfdpas m““‘ i \l/‘\ fitpo “ feple ‘“i pet 1 M\“.\‘\ 1 it \“'\ rrt \H.\‘ et fos= “\.f”f m/z

gy floppeiyigetss H‘HJH\‘H HH"‘\H e
100 150 200 250 300 350 400 450 500 550 600 650 7700 /50 800



\0\/0\\\

Z20771ILEE

\%\\\‘

\0\/0\\\

] \ ‘
454 456 458

R—8

\0\/0\\\‘

1454.13
\ \

T I
454 456 458

456.25 4571145878 46312 464
I [

| 1: TOF MS ES+
20771€ILE 00 96
463.21 -
464.16
a64.02|
463.33 464,00 | 464.97465.06 465,17
| : m/z
464 465
463.12 285
1
463.21 464.15
| !
464.28 465.07 !
463.33 464.00 464.97_ 465.47
| : ! — m/z

464 465
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20771 ILRZRZKL

R

R

R—BIZNRIIL
e
e

E—-7: k2R TES
E—7E/1Z0FIRINTES
RENRELZHEIICTED

T—REENKELG S (BERRENSI VBAELEGS)

T—REENINII)

E—-7 RN TEGL  (E—7RILORVEUNFIEITEG())
E—7E/1ZO0FIRINTEG (/122 E— 7R EUTUF S50 N H D)
HENRERERTEGI(T—20RVEUNTIEITEGV)
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LC / MS
E B A M

(2,021

1 W

1 ]
%*ﬁ ,_gaata .._..
!
‘ ; n.,, 10 008 A s s
' AL

 2021%5R%H

EERMAAPITHHN, =
T—ORB(PRANTINLNSE
SNBIEH, 1AL, 7597X>
T—2a GE)EBFND

BB BNelslat(20% OFF)
BAGLERIFRIESFT!

tyutakaesitsuryobunsekiya.com



