FARF=HITFSE S5FF % Nat Prod Res Dev 2023 ,35:949-965

& T UPLC-Q-TOF-MS/MS W= Rz F B 57 70

REA VKRR B E58 HRAR 0 £, 5EF"

P B 2 R A 24 R R A S
YT R 2K o 24 AR R i HOR R R ARG 0 B S 330004

W OE TR A B AT R G A U A3 BT, AT 5T SR L = O AH 3 - DY AT - R AT s [ SBT3 ( UP-
LC-Q-TOF-MS/MS) X T A% P Ak 24 i AT HEAT T 43 B AN 58 o SR H FLE 25 39 VR (ESD) , T4 8 T TR 5
8 5 45 XoF IR FOR T B3 A S SR, e i P 20 0 — G R A R A T 20T, S 8 135 M A, EE A
BT 47 4 IS 47 A~ GHIRIE 30 A FE RS 3 A IEEEE IS 8 A, b 17 MEA W e ke R
S e B . ARSLEE ) UPLC-Q-TOF-MS/MS F AR 1 S A% M b4 o AT T Bk 4 i R G M b7, vl R o5
S 25300 S5 FERE A 58 K R R FH B 5 S,

K47 : UPLC-Q-TOF-MS/MS; 1 1A% A 22 143 5 Bk 43 #r
hE4 %5 :R284. 1 SCERFRIAED ;A
DOI:10. 16333/]. 1001-6880. 2023. 6. 004

X E %S :1001-6880(2023)6-0949-17

Chemical composition analysis of mango kernels by UPLC-Q-TOF-MS/MS
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Abstract: To systematically investigate the chemical constituents of mango kernels, ultra performance liquid chromatography
tandem quadrupole time of flight mass spectrometry ( UPLC-Q-TOF-MS/MS) was analyzed in this study. Electrospray ion
source (ESI) was adopted to collect the data in negative ion mode. A total 135 compounds were identified according to ana-
lyze the mass data from the references and related literatures ,including 47 berberine-type alkaloids,47 flavonoids,30 organic
acids and three coumarins, eight iridoid glycosides. Seventeen compounds were identified in this genus for the first time. Using

UPLC-Q-TOF-MS/MS technology to analyze the chemical constituents of mango kernels,which will provide a significant basis

for the subsequent study of material basis and clinical application.
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Table 1 Identification of constituents in mango kernels
. PREAITE] R v SEDH T YRR B MS? KEME 4 N s N
g R omrmet U ST BEMLEG AT e s
ty Error Measured fragmentation Identified Molecular SO0
No. A 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula
191.057 3.73.045 9,
1 1.02 1 [M-H]- 191.056 1 155. 0357, 137. 0254, Z5“7*# Quinic acid C,H,,0, C 6,10,13
93.036 0
205.034 2.169.013 5. &R P HR .
- » . C,H,,0
2 1.08 21 [MAH]T 205.0354 158 055 0 101,025 6 Methylcitrate” T A
3. )
3 1. 14 9.1 [M-H]" 133.0143 ;i 0(1);593‘“5 0057+ 4w Malic acid C,Hg O C 14
173.046 4 154.998 4
- . ) % Shikimic aci C,H,,0
4 1.16 L5 [MH] 173.0456 120" 00002 036 0 JEE % Shikimic acid 7 Hio Os C 13
331.068 8.169.014 5, i FELH 2505
Hl- : > ol C3H, O K
5 .38 1.6 [M-H]™ 331.067 1 125.024 6 Monogalactyl glucose B6TI0 A 57,15,16
147.029 7 .129.019 5, #F3ERR .
. . H]- . y ? CsHgO )
6 148 33 [IM-HIT 147.0299 o0 05 57036 0 Citramalic acid® sHsts ¢ 6
191.019 8 .111.009 6 s .
7 1.51 3.5 [M-H]" 191.0197 ) Y SFPEERREL Isocitrate® CeHg O, C
87.010 5
331.068 4 271.046 4, M35 £ Bk 4 25 4 5]
8 1.76 2 [M-H]- 331.067 1 211.024 9.169.014 1, 43S H#{& T Monoga- C;3H;c0 A 57,15,16
125.024 8 lactyl glucose isomer [
BT - T 2 TR
9 2.09 2.7 [M-H]™ 331.067 1 ?;;82? ;\169' 015 1. S SR AR T Monogalac-  Ci3Hi6 04 A 5-7,15,16
: tyl glucose isomer ][I
161.047 0.115.038 0, 3-HH3-FEAEHKR .
- » . C.H,,0
10 2.20 6.7 [M-HJ" 1610456 01 155 4 99, 045 5 Meglutol* 60T ¢
A% 7
11 2.26 6.7  [M-H]" 169.0143 169.014 6.125.024 9 g$¥%‘d C,Hg O A 5,7,10,15
allic acl
343.069 6.191.057 2, W ETFEE TR
Hl- \ . = C,H,,0
12 272 3.8 [M-H]T 3430671 460 0145 Galloylquinic acid e A 4,6
483.083 5.331.068 8, . .
13 2.80 1.8  [M-H]" 483.078 0 313.058 0.169.015 0, ;{%@f%%%ﬁ% CpoHyy Oy A 6,15
125.025 1 igalactyl glucose
145.051 4 101.063 0, C M \
- » . C.H,,0
14 2.90 6.3 [M-HJ™ 145.0506 37537 59,032 8 Hexanedioic acid® 610 ¢
PRV B F T R 4 b R
331.069 2 .271.047 5
Hl- ~ A= C,H,,0 -
15 3.05 3.7 [IMH]T 3310671 0 e s 025 0 535248 T Monogalactyl - Ci3Hig O A 57,15,16
glucose isomer [l
) 299.254 8 253.215 2, HEHIZ +10 .
B CH, 0
16 3.49 3.4 [M-H]"™ 299.077 2151 654 4.93.0359 Benzoic acid +10 136 ¢
167.0350.123.045 1, JREFR
H- CyH, 0
17 3.54 4.3 [M-H]® 167.0350 o oo Homogentisic acid sH O, C 6,10,17
153.019 6.136.014 6
N \ A
18 3.58 6.7  [M-H]" 153.0193 124.017 0.108.020 4, BILRR C,Hg0, C 6,18,19
Protocatechuic acid
93.038 1
) 31.
B TRLSS ppm o
R _ . N . N " _p.n-. . - CioH., O
19 3.83 2.6 [MH]” 4931199 01" i 60 015 0. - i ')H,{.%‘l[)‘g;u'c‘opyr 19Has 015 A
125025 5 dnosy gd 1¢ acid isomer
337.056 2.237.040 3,  _ ... .
20 4.15 0.3  [M-H]" 337.0565 193.051 1.167.035 2, dfhidm&’%? Quercetin ¢ 41 0, B 19
137.020 6 .111.008 3 thydro
209.226 0.253.216 6, JEHIE + 10 [ 5k
21 4.21 1.6 [M-H]" 299.077 2 179.0329,136.017 4. f£ 1 Ci3Hi6 05 (o

119.035 1.,93. 036 9,
89.025 0

Benzoic acid + 10 iso-

mer I
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2:5% 1( Continued Tab. 1)
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’ (min) ( x10%) "~ value ion compound formula T -
153.020 1.,109. 030 8.,  J LA [F] 43 53 44 4
_H1- C,H,O

2 4.30 8.1 [M-H]" 153.0193 108.022 6 91.020 1 Protocatechuic isomer 16T ¢ 6.18,19
15.073 2.153.019 4, J& L 2% 2 % 45 A 4

23 446 0.4 [MH] 315.0722 S-0732.153.019 4. LK A Ay o) c 10,18

109.028 9,108.022 6 Protocatechuic glucoside

493.124 8 313,058 6. FB-D-Gucopyranosyl-( 6

H1- "y -8-D- - CoHy,O
24 4.60 3.9 [M-H] 493.1199 169.014 9 .125.024 9 — 1) ﬁ[)glueopyr 19 H26 Y15 A
anosyl gallic acid

¥ A H- i e
25 4.70 2.4 [M-H]" 243.051 0 243.051 7.124.071 3 BT H CyoH}, 0, A
Glycerol gallate
o e = e 1
483.081 7.331.067 8., gggﬁﬁ”ﬂ*ﬁﬁ
26 4.75 0.7 [M-H]- 483.078 0 313.057 0.211.023 5, 1/):'1 ol elucose iso.  C20H001 A 6,15
169.014 4 .125.025 5 1gatacty’ glucose 1s0-
mer [
) 299.077 9.253.217 5.  ZEH R AT
R i CH, 0
2 3-30 15 IM-HTT 299077257 o4 6.125.0247  Benoic acid glucoside 136 ¢ 6
483.082 0.331.068 7. V£ 1 L 45 B )
28 5.56 2.1 [M-H]" 483.078 0 211.024 3 .169.014 1. 45#4{k T Digalactyl CyHyOyy A 6,15
125.025 0 glucose isomer Il
299.225 0.253.217 4. 2 iR 7 4 B 1Y 9] 43
29 5.76 0.5 [M-H]" 299.077 2 239.0559.179.034 7, 5#4{& 1 Benzoic acid Ci3H;s0; C 6
137.024 0 glucoside isomer [
483.082 0.331.068 7. = % £ T B 7 24 1 )
30 6.21 2.4  [M-H]" 483.078 0 313.057 5.169.014 4, 43544k T Digalactyl CyHyOyy A 6,15
125.024 8 glucose isomer [l
285.063 4.267.051 3, ...
31 6.29 0.5  [M-H]- 285.0616 211.0255.168.006 5. E‘Eﬁﬁf‘ﬂ.g 20 Cp2H,4 04 A
124.016 9.125.024 0 enzole act
137.024 6.109.030 0, 2 H & 7 4> 5 #4 1£&
H- C,H,0
32 6.6 4.7 [M-H]" 137.024 4 108.023 2 Benzoic acid isomer 76T ¢ 6
33 6.89 6.4  [M-H]" 137.024 4 27035221 8.93-035 6. emg Bensoic acid C,H, 0, C 6,7,14,16
483.081 5.331.068 2, V£ Tk 45 45 b Al
34 6.90 1.7 [M-H]- 483.078 0 313.0570,271.0460. /4>5Hfk IV Digalactyl CooHyOyy A 6,15
211.024 7.,125.024 0 glucose isomer [V
T A 2 M TR
299.040 3.253.215 3, o Y
. \ : cacid  CiHO .
35 7.26 0.4 [M-H]" 2990772 5 " 0o S50 024 0 #Mgﬁ: Il Benzoic acid  Ci3Hy 05 C 6
glucoside isomer [l
403.1251.313.052 4, ELBEMREHFRFT
36 7.42 0.9 [M-H]- 403.124 6 193.014 7.169.013 6, [ Deacetyl asperulosid-  Cy;Hy, Oy, E 20,21
124.016 3 ic acid methyl ester”
1% 73 =
37 8.47 6 [M-H]- 183.029 9 183.030 4.124.071 6 BT Cg Hg O5 A 46,10,15
Methylgallate
175.061 6 .131.075 3, FNEEERAER Isoprop-
. . H]- . N C;H;, 0 )
38 8.59 48 [MHJT75.0612 115 0413850677  ylmalic acid 75125 ¢
635.095 6,483.080 3, e
39 8.82 2.4  [M-H]" 635.089 0 465.069 6.313.058 6. T‘_fz”ﬁ]i it A’.ﬁ] B Cy7H,, 044 A 4.6
169.014 3 .125.025 2 rigatioy’ gucoside
495.080 6.343.068 1, e
40 8.86 1.4 [M-H]" 495.078 0 191.056 0.169.013 6, D*(%lﬁ?:mgﬂ% Cyy Hyy Oy A 46,16
125026 2 1ga Oy qllll’llC acl
i ) 48 % — F % Phthalic
41 90.44 3.5  [MH] 165.0193 '05:0258.147.892 7,  SFA S Phihalic oy o c

121.027 8 .77.039 9 acid®

403.127 1.313.056 6, ILAET1F B M5 744
2 9.51 0.8 [M-H]™ 403.124 6 169.014 9.168.004 7, & Ci7Hy 0y E 22
124.017 2 Gardenoside isomer [ #
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ty Error Measured fragmentation Identified Molecular N
No. A 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula
289.069 4 .245.007 9.
205.051 1.161.059 8 .
HT > : 2 in* C;sH,0
43 9.54 1.2 [M-H]™ 289.071 8 151.040 8 137.023 6. JLA5Z Catechin 15014 U¢ B 7
107.989 4
3-FIEE 2, 4- T 5
195.029 9 151.040 5
HT : Y G- HE PR Haema- CoHgO
44 9.61 4.5 [M-H]™ 195.0209 | " "o 5.108.021 5 qﬂ'%zxs'fﬂ#@& aema oHg Os C
tommic acid
g P %[
177.019 5.149. 020 4, ;L%ﬁzgffi)m
45 9.82 2.9  [M-H]" 177.0193 141.873 6.133.030 4, 7r PTG H0, D 16
hydroxycoumarin isomer
105.036 7 L
311.041 8.193.012 7,  WiMER:IEF A iR
HI- > . Cy3Hyp, O
46 o.88 0 [M-H]™ 31040900 000 1 125,026 6 Caftaric acid® R ¢ 18
T T RS TR
495.081 2.343.068 5. 4r 5 # & 1 Digal-
HT- > > Cy HyyO
47 9.91 3.7 [M-HJ™ 495.078 0060 014 4.125.0257  loylquinic acid isomer ' 2 " A 4,616
1
483.080 5.331.068 6., 1% £ T k7 % b 7]
48 10.03 3.8 [M-H]- 483.078 0 313.057 4.271.046 0. /45#{&k V Digalactyl CyHyOy4 A 6,15
169.014 6 .125.024 9 glucose isomer V
473.045 8 .383.003 6, __. .
355.0139 311,017 8. - TRk S5
HT : LR : C, H,,0
49 10.17 0.6  [M-H]" 473.0362 5 " < 7234, 987 6. ?: 111' " | 2 Hiy O3 A
209,009 8\178999 2 nga 1¢ acid i1somer
i R e T A R I A
311. .
500 1025 08 [MH) 3110009 op OE2 PO ik Cattaric acid - CsHL0 G 18
: somer
403.127 3 .313.056 0, IWHEF 1 B M4 F#
51 10.32 0.6 [M-H]" 403.124 6 241.117 6.169.014 0, {& I Gardenoside iso- Ci;H,, 0y, E 22
124.018 0 mer [[#
575.110 7.439.092 1,
423.094 6.333.063 2, )
52 10.39 1.3 [M-H]- 575.104 2 303.052 0.285.041 4. iw“‘lc)l“r";ilc'( 2_;10'5‘”' CogHpy O A 23
261.041 7.193. 014 5. 1oV B-D-glucoside
125.025 7
293.067 0.275.055 4. Gt Z R 4S50
53 10. 60 1.4  [M-H]" 337.0565 257.048 9.193.015 4, {£ Quercetin dihydro i- C;5H;40q B 19
169.014 7 .125.025 4 somer
g i 2% [
177.020 0.132.025 6, %L;@ﬁ%%ffi)m
54 10.91 4.7 [M-H]- 177.0193 121.031 2.,105.032 9, i 2 T g HG0, D 16
hydroxycoumarin isomer
103.022 6 i
E BN R E
Fig 7 4 5 bk 1
55 11.07 1.3 [M-H]" 403.124 6 403.126 7.169.014 9, Deacetyl  asperulosidic  C,;H,, 0y, E 20,21
151.004 8 . .
acid methyl ester isomer
I #
635.095 6.483.080 7., = W £ T Ik 2 B R
56 11.09 4.5 [M-H]" 635.089 0 465.070 6.313.057 1. /y5H#{&T Trigalloyl C;;Hy 044 A 4.6
169.014 7 125.024 8 glucoside isomer Il
483.082 8.313.057 5. 1% £ T k4 44 b [A]
57 11.89 2 [M-H]~ 483.078 0 271.047 0.169.014 4, /}F4{K VI Digalac- CpHy 04 A 6,15
125.024 6 tyl glucose isomer VI
403.125 2.357. 122 2, ROBE M AR H g
313.058 7,243.123 4 [A4r 54494k T Deacetyl
HT . : C,;1,,0
8 13.02 0 [M-HJ" 4031246 105 066 6 .169.014 9.  asperulosidic acid methyl ~712¢01 P 20,21
136.054 7.123.011 8 ester isomer][ *
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2:5% 1( Continued Tab. 1)

B3 s oA S0l — i 2 W 2z b Al O 7
R PREAmTE] R e S —HIEET MS BEMIEY) G RN 23] St
33 Error Measured fragmentation Identified Molecular . )
No. . 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula

201.811 4.183.069 1., e
59 13.81 2.8 [M-H]" 201.076 9 166.832 3.139.077 4 FF R £ i Shikimic CoH,, 05 C

127.078 8 .113. 0214 acid ethyl ester

635.097 4 483.082 6,  — V& £ 1 Mk 4 45 b )

60 14.17 4.5 [M-H]" 635.089 0 465.071 3.313.058 1, /35 H#{& Il Trigalloyl Cj;Hp 045 A 4.6
295.047 5.169.014 7 glucoside isomer Il
X LT R R

403.126 4 .271.045 4,

[ e RN |
247.023 9.169.014 4
- - N N ac na I E H o
61 14.72 1.1 [M-H]™ 403.124 6 167.001 8 151,006 2. Dc'dtelyl dspemy)bldl(, C;H,, 04, E 20,21
acid methyl ester isomer
125.022 1 4 .
Il|
635.096 7.617.083 9, = ¥ £ 1~ [k 4 2 4 7]
62 15.07 5.8 [M-H]~ 635.089 0 483.081 5.271.046 1, 4} #g{k IV Trigalloyl Cj;HpOp A 4,6

211.0253.,169.014 7 glucoside isomer [V

162.835 5,145.891 2, S fbHHE:R

) . H]- 163 CoHg0 >

63 15.52 4.2 [M-H]" 163.040 1 119.050 7.,93.035 4 Hydroxycinnamic acid o ¢ 16
559.113 0.407.099 7
389.091 7.317.066 0, .

64 16.94 3.4 [M-H]" 559.109 3 287.056 5.269.044 3 ir‘{}“pll;eno'g'fl'g'ﬁi'o' CysH,4 0y, A 5,15
245.046 0.169.013 9 &llovD) B-D-glucoside
125.022 3
197.046 3 .169.015 1, #ETEZHES

HI- . , CoH,00

65 17.42 3.6 [MH]T197.0456 105 004 6.124.017 1 Ethyl gallate * o0 A 10,15
421.078 0.331.047 7,

66 17.59 1.7 [M-H]- 421.077 6 301.036 8 .272.034 2,  3:5.9% Mangiferin * CioH 50y, B 47,10,15
259.026 1

£ Bk LAE W R
67 17.69 4 [M-H]~ 447.150 8 402.146 6,269. 102 8, Acetyl-shanzhiside CioHy 04y E 20,21

161.044 8

methyl ester”
727.121 7 .,575.107 9,  Maclurin-3-C-( 2, 3-di-

68 17.87 2.8 [M-H]- 727.1152 465.068 7.405.084 8, O-galloyl )-8-D-gluco- C33Hy049 A 23
315.053 5.,169.010 2 side

635.004 9 .617.083 5. = V& £ T Mk 4 25 b 5]

69 18.00 4.6 [M-H]™ 635.089 0 483.080 4.313.057 6. /35 #g{k V Trigalloyl CypHyyOqg A 4,6
169.014 6 glucoside isomer V
635.096 1.483.080 7, =¥ £ T Mk # 45 4% 7]
70 18.25 5.1 [M-H]" 635.089 0 465.071 0,313.057 6, /35#H#y{& VI Trigalloyl Cy;HpO4g A 4.6
169.014 3 glucoside isomer VI
PR +20 [7 53 544
71 18.32 0.2 [M-H]™ 285.061 6 285.061 4.169.014 4, {& Benzoic acid + 20 C;,H 04 A
125.024 3 .
isomer
287.056 3.269.046 8,
225.055 1,163.004 2
“H1- > Y XE Eriodic CisH,0
72 18.44 0.2 [M-H]~ 287.056 1 149.024 7 135. 008 8 . X B Eriodictyol 15112 Og B 6,10
109.029 8
"4 = g
269.214 6 .,224.048 2, 75;;’1% {ZIK ¥}%%FH4IE,{
73 18.45 0.3 [M-H]" 269.0456 196.050 0.79.032 2, 20 CysH,0 05 B
trihydroxyflavone isomer
155.051 5 I
435.096 4 345.061 2, Hl 3t = I 4 Methyl-
HT- CyoHyy O
"o B2 30 IM-HJT435.09833 5150510 272.033 4 mangiferin 2f0% B 6
177.019 0,133.031 3 6,7-—RHEFEEEO6
- . -6 " CyH0
s 19.44 4.3 [M-H]" 177.019 3 89.039 2 7-Dihydroxycoumarin oT6Td D 16
447.089 1.,285.041 1
N N e AN PArd Y 1E e
76 19.45 0.4 [M-H]~ 447.093 3 284.027 8,135.010 2, iR SLBE Cy Hyy Oy, B 10

Kaempferol galactoside

121.030 5
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2:5% 1( Continued Tab. 1)

PREBESE] R2% - S TR T MS? SE LA 4 , .
i ] - B *U,J{.H Jiﬁ#)#%? ’g/_nEEJ/H?IZI 7] o7 Y Sk
28 Error Measured fragmentation Identified Molecular .
No. A 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula
473.144 7.321.025 2, =&E TR
“H1" C, H,,O
Ll 19.63 ! [M-H]™ 4730362160 0141 125,004 4 Trigallic acid AT A
635.096 8 .483.082 6 . y e 1
465.070 4 .313.058 0 = B 5L .
78 19.93 3.9  [M-H]" 635.0890 : YRR VI Trigalloyl  CaorHyy O A 4,6
295.046 8.169.013 9, lucoside i VI
125. 024 1 glucoside lsl()mer
447.095 9 327.051 2 1Ly 2% i 2 2B T [R)
79 20. 15 0.8 [M-H]" 447.093 3 284.034 1.285.041 1, S#IK 1 Kaempferol Cy HyOy B 10
256.037 4 239.034 3 galactoside isomer |
573.094 8 421.080 0, e e
80 20.19 2.9 [M-H]" 573.008 6 331.046 7.301.036 0, {%'a?gﬁﬁﬁ%” Man- ¢ H,, 0,5 B 7,17
273.037 9 169.014 5 BIM 8UE
787.111 8.635.094 8, DU & £ 1~ [k 4 2 4 7]
81 20.24 7.3 [M-H]" 787.100 0 617.086 3.465.070 9. /351K [ Tetragal- C3,Hy0y A 4.,6,7
169.015 2 loyl glucose isomer [
299.078 9.253.217 9,  ZRHER +10 [F4r 544
82 2042 0.8  [M-H]" 299.0772 211.0252.169.0153, fk I Benzoic acid + Cp3Hys0q A
125.023 9.124.017 1 10 isomer 1[I
83 20.57 L7 CM-H]- 303.0510 303.052 0,285.041 0,  — & ## Bz % Dihydro- CeH,0, B

175.040 2 .125.024 7 quercetin

447.095 9 .327.049 2,
285.040 4 .284.033 6, 11123 i 2 2B A A 4%

84 20.58 0 [M-H]" 447.093 3 255.030 0.239.030 9, S#J4& I Kaempferol C, HyOy; B 10
227.037 1.,229.054 5, galactoside isomer [l
191.0380 6.125.023 3
441.083 4 .315.063 9,

289.071 7.245.081 8, R AR AR 3-0-1%

HI- S F AR Epicatechin-  CyH 30
85 21.11 1.7 [M-H]™ 441.0827 137.024 5.135. 043 8 . ?juﬁiﬁtu Epicatechin »His0p B 19
105.050 1 “reatiale
301.001 5 283.997 2
H1- > N " E 5 Ellagic aci Cy,Hg O
86 21.18 2.7 [M-H]" 300.999 0 229.014 6 185.025 2 AR Ellagic acid 14 Hg Ug C 6
337.058 9.319.043 9, ., . . =
201051 0249, 040 3 AU E R A
-H1- . N . > i i C,sH,,0
87 21.41 0.4 [M-H]™ 337.0565 197.045 5 .169. 014 4. zzmir LI)lhydroquercetm 15 Hi4 09 B 19

124.016 3

447.095 2.327.053 1,

285.041 1.284.033 8,  AJRE F-C-H % b C. Ho O
2120 Y11

88 2171 0.6 [M-H]" 447.093 3 241.051 6.,164.010 6,  Luteolin-C-glucoside B 10,20
151.003 4
787.110 6 .635.097 6, VU 3% £ - Pk 75 2 1 [7]

89 21.72 4.9  [M-H]" 787.1000 617.086 5.465.071 7. 43S #jf& 1 Tetragal- CiHy0,, A 4,67
295.047 3.,169.015 1 loyl glucose isomer [l
593. 1566, 547. 2775,

. 557. 1910, 473. 0727, 1l 2% Wy 2% & B i

% 21.79 3.9 [M-H]" 593.151 2 427. 0615, 353. 0297,  Kaempferol rutinoside Cartlso Os B 20
313.0350
447.095 5.285. 0411,
284.031 2 .263.020 3,

91 22.09 0.2  [M-H]" 447.093 3 257.043 0.229.047 5, E=#4¥ Astragalin Cy Hy Oy B 12
191.034 9 .135.007 9.,
109.032 2
463.090 3.301.036 6,

92 22.25 0.4  [M-H]" 463.0882 271.023 8.255.030 1, 4:22#kF Hyperoside ~ CyHyOpy B 13
151.002 4
787.111 2 .635.097 9. 1,2,3,6-4 % & T Bt

93 22.25 6.1 [M-H]" 787.1000 617.086 8.465.072 6,  FiZjH 1,2,3,6-Tetra- C34Hy 0y A 4-7,10,16

447.060 9.169.0153  galloyl glucose*
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%3¢ 1 ( Continued Tab. 1)
RERTE R " S TR B MS? UE RS 4 , .
R A _ T *{JVJ{-E Jiw)#%s%_ 41§zEEJ1Jqu% /)?it- s S5k
28 Error Measured fragmentation Identified Molecular T
No. A 6+ lon mode R Classification Ref.
(min)  ( x10°) value ion compound formula
431.100 1.341.063 9,
94 22.32 0.6 [M-H]™ 431.098 4 311.056 9.283.061 4, 54t Isovitexin Cy Hy 0y B 10
281.043 2
441.085 4.289.073 5 ,
. . . Sy
95 22.48 0.7 [M-H]~ 441.0827 271.066 9.245.082 7, Zég’ff”f?‘%%? CyHig040 B 19
203.072 1 5 Epicatechin gallate
431.101 2 ,341.068 7,
96 22.64 1.6 [M-H]" 431.098 4 311.057 4.283.062 1, 4312 Vitexin Cyy Hyy Oy B 10
269.046 5
) .03
97 22.71 3.4 [M-H]™ 463.088 2 Tg? 8323‘301 0366, Sl Tsoquercitrin+ Cy Hyp Oy B 5
319.047 6.273.005 2. Hitf 2—KEH
HI- C;sH,0
98 22.84 0.9 [M-HJ" 319-0859 515 000 5189.0207  Quercetin monohydrate 51208 B
VU 35 £ - Tk 4 %5 4 [
99 22.91 5.4 [M-H]- 787.100 0 Ziz'éﬁ;‘ﬁ”ﬂ% 3 SRR T Tetragal-  CaqHygOny A 4.6,7
’ loyl glucose Il
ZEMHE R F R
337.057 3.309. 062 4
Hl- ~ > ihy etin - C5H,, O,
100 23.01 0.6 [M-H]" 337.056 5 190.026 8 .161.023 9 ﬁi II Dihydroquercetin 15H14 09 B 19
isomer [[
VU 35 £ - 1k 7 %5 B [
787.111 9 617.085 9
- - N N 4 agal- C H O
101 23.19 6.1 [M H] 787.100 0 465.071 8 .169.015 3 ﬁ%ﬂ]ﬁi v Tetrabal 34 Hlyg Usy A 4,6,7
loyl glucose IV
183.0651,139.076 9, (-)-#EEFILEKE XK
HI- C;sH,,0
102 23.21 9.9 [M-H]" 305.0667 (>~ o0, (- -Epigallocatechin 1sHi,0; B 10
447.096 0.285.040 8, Il 25 Wy # 4 B AF
HIl- ~ ) 5 C, HyyO
103 23.53 0 [M-H]" 447.093 3 284.033 3 Kaempferol glucosylide 20 B 12
433.083 5.301.039 0,
271.026 0.253.051 1.  #if fz 2 B $7 A7 ¥ 4
Hl- " CyoHy O
104 23.63 0-1 [M-HJ™433.0776 507 101 8.163.112 4,  Quercetin arabinoside 2078 B 16,19
151.001 6.119.034 6
477.107 1.313.063 7
105 24.14 0.1  [M-H]" 477.1039 265.071 2.235.059 9 ES“]T?;?ﬁiﬁ i CpHy 0y B 6,15
169.012 3 .125.026 8 amnetn exoside
541.102 9.,497.207 0,
421.078 7.,403. 068 2 ;
HI- : ‘ C,sH,, O
106 24.38 2.3 [M-H]- 541.098 8 131047 4.301. 035 4. Muraxanthone 26H2 015 B 24
283.025 5
939.1259.769. 101 0, T 3% £ T Mk % % ¥
107 25.32 7.3 [M-H]" 939.1109 617.086 9.447.060 9, Penta-O-galloyl-gluco-  C4 Hy; Oy A 47
169.014 8 side
285.041 3.,241.052 2,
229.049 7 .217. 050 2
Hl- > YRR in* Cy;sH,,0
108 25.60 0 [M-H]- 285.040 5 199.041 6.175. 041 1. AJRELZ Luteolin 15H10 06 B 10,25
151.004 1.133.029 6
187.097 5.169. 085 7
HI- , YT ic aci CoH, O
109 25.79 2.2 [M-H]™ 187.097 6 125.007 4 97.066 5 T & Azelaic acid oH6 04 C 26
433.119 0 .271.061 8., il fiz Z-7-0-% 25 5 1§
110 26.03 0.8 [M-H]™ 433.1140 177.020 7,151.004 3, Naringenin-7-0-gluco- Cy1 Hyy Oy B 10,13
119.051 4 side
447.096 3.371.082 2,
298.049 1.285.041 0, 1Ly 23 f 2 FL8E 1 7] 43
111 26.17 0.6 [M-H]~ 447.093 3 284.033 8.257.046 2, St#gfk& I Kaempferol Cy Hy Oy, B 10

213.060 8.164.011 5,  galactoside isomer [l
151.003 4
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%3¢ 1 ( Continued Tab. 1)
fRERmE 5 I YR BT MS? LA 4 X -
Fe 4 ;% T *{;J{-ﬁ Jiw)#aﬁ %‘Szﬁﬂﬂ@;.% J}?it- s S5k
28 Error Measured fragmentation Identified Molecular T
No. A 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula
285.042 0 .257.045 8.
241.052 2.229.049 7,
112 26.46 0.1 [M-H]" 285.040 5 213.052 5.163.003 7, # 2 Fisetin* CisHyo0g B 25
135.009 1.121.029 9,
91.020 0
417.158 3 .402.136 5, o R
113 27.17 3.9 [M-H]- 579.208 3 235.025 3.197.047 5, :mﬂ%ﬁﬁf*ﬁﬁd CosHye 05 B
169.016 2 yringaresin glucoside
299.057 2.284.034 8, 1l1 23 Fy B ik W] 43 S 4
114 27.17 2.1 [M-H]~ 299.056 1 239.036 3.227.035 0, {4k Kaempferol methyl e- C,sH;,0g B
148.016 2 .108.021 7 ther isomer
289.007 4.181.088 1, JLZKZE [/ Abik 1
HI1 C,sH,,0
115 27.20 0.4 [M-H]® 289.0718 o Coreohin icomer | 1sH,406 B 7
1 091. 141 5.940. 130  6-0-P £ T [k -2
116 27.36 7.1 [M-H]"1091.121 9 4 .939. 127 7.770. 103 #f  6-O-Galloyl-man- Cy3Hz; 05 A 46,17
6.769.102 0 giferin
359.078 7.197.045 7. KiEFHER
HI : > CgH, 0
17 27.54 1.4 [M-HJ™ 3590772129 (35 1.161.024 8  Rosmarinic acid 1877168 ¢ 7
(1S)-1, 5-Anhydro-1-
287.098 8 241.217 5. [ 2, 4, 6-trihydroxy-3-
K H- > 4 CoHy, 0
118 27.59 8.5  [M-H] 287.0984 (0 " (Adydrosybenzoyl ) CoT000 B 7
phenyl ] -d-glucitol
289.071 6.169.014 6, JLZEZE [R>Sk 1
HI C;sH,,0
19 27.80 0.4 [M-HJ" 289.0718 15 00481070164 Catechin isomer 1l R B !
403.127 2.385.099 0 .
. . B
120 27.92 0.9  [M-H]" 403.124 6 359.127 7.229.096 2., g*ﬁ%ﬁd " CpH, 0, E 22
177.094 0 ardenoside
415. 1032, 387. 1075,
121 28.72 0.7 [M-H]~ 415.103 5 281. 0451, 271. 0635, #5#3% Puerarin Cyy Hyy Oy B 27
266. 0538
Ethyl 2, 4-dihydroxy-3-
122 29.15 3.2 [M-H]~ 349.056 5 197.046 7.169.015 1 (3, 4, 5-wrihydroxy- CiH;40, A 23
benzoyl ) oxybenzoate
269.046 8 .241.051 2. 7,3’ 4'-= ¥% 3£ ¥ [
123 29.22 0.5  [M-H]" 269.0456 227.037 1.211.040 1, 7, 3', 4'-Trihydroxyfla- Cy5H;,O;5 B
135.011 3 vone
377.126 5 .317.105 6, o .
124 29.28 0.8  [M-H]" 377.1242 255.1145.169.014 9, gﬂf*’“ﬁﬁﬁf . CyoHy, Og A
125 025 0 europeln Elg ycone
124 3.1504.1 24 2.
136 4.1 09 2. 136 0, L ¥ & 7 Bt 4 %5 B
HI1- 5 CeHypO y
125 29.55 3 [M-H]"1243.132 8940. 130 8.,770. 116 5,  Heptagalloyl glucose S0 A 46
769.099 1.599.069 3
287.056 2.165.018 3, X & My [d] 4% 5 #4 4k
HI1 > C,sH,,0
126 2957 2.8 [M-H]" 287056 1 51 037 135.045 5 Eriodictyol iaomer 1552 B 6,10
301.037 2.,273.040 6,
245.045 8 ,178.998 9
HI , AT in* C;sHy O
127 30.31 2.1 [M-H]- 301.035 4 151,004 2 121.029 0. Witz 2 Quercetin 15H1007 B 19
107.014 4
337.056 5.309.068 8. &Ml i 2 [\l 4> S 4
128 30.64 1 [M-H]" 337.056 5 265.039 8.234.988 4, {& Il Dihydroquercetin  CysH;40q B 19
207.998 5.162.998 5 isomer [l
11 2% 1 4 25 4 R 4
129 30.91 0.5 [M-H]~ 431.098 4 431.0997,341. 064 4, SM A 1 Kaempferol Cy HyO B 12

221.046 9,140.009 9

glucosylide isomer |
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%3¢ 1 ( Continued Tab. 1)
PREBESE] R2% " S TR B MS? SE LA 4 , .
v ] - B *U,J{.H RHER PA%? %§iEEJﬂ§ & o7 Y Sk
28 Error Measured fragmentation Identified Molecular T
No. A 6+ lon mode R Classification Ref.
(min) ( x10°) value ion compound formula
501.079 2.349.057 9, ., s Th
130 31.91 3 [M-H]™ 501.067 5 197.045 8.169.013 7, ﬁzﬁlﬁ:¥%t&gﬁ CpHig0y3 A
125.025 4 Vi neatae
285.041 0.241.051 2,
131 34.07 2.6 [M-H]~ 285.040 5 226.026 1.,195.102 7, 1% Kaempferol Ci5sH,(0g B 10
179.072 7.151.113 3
327.2205.291.197 7, = E+ B 8
132 34.08 5.3 [M-H]" 327.217 7 211.134 0,171.103 0,  Trihydroxyoctadecadienoic CigHs;Os C
85.030 6 acid
329.236 9.211.134 5
- N > \# 75 Pinellic acid® C,gH;3,0
133 34.37 4.6 [M-H]™ 329.233 4 171.103 6 .139. 113 9 PABTR Pinellic acid 18134 U5 C
299.226 2.283.046 1.
253.217 7.240.043 7, 111251 PPk .
H1- s C,¢H};,0
134 .77 2.7 [M-HJ™ 299.056 1515 49 2.197.024 8,  Kaempferol methyl ether ~'© '2° B
156.058 6
431.193 2.325. 113 3 1L1 25 iy 46 265 8 10 [\ 49
135 35.18 9.8 [M-H]" 431.098 4 281.1223.265.181 5., S #J{& I Kaempferol Cy Hy,0y B 12
195.177 5 glucosylide isomer Il

TE: BRI IREE, T REEE . AR RIS B IENS  C oA LIRSS D B RIS B IR RS

Note: * Identified by comparison with the refercnce;#ldenlified from mango kernels for the first time. A Gallic acid tannins; B Flavonoids; C; Organic

acids; D ; Coumarins ; E ; Iridoid glycosides.

64-68

13-15

24-32

47

43-46

48-57 58-61
|

A1
Fig. 1

191.056 0.169. 013 6 .125.026 2 (514, [ M-H]"
BFIERR—0FIRE B 7 (CH0,) 5™
H m/z343.068 1 [ M-H-C H,0, | BS T(2 20, 4k
F% 5 F CH,0, =4 m/z 191. 056 0 [ M-H-
2C,Hs0, | B 155 0, ik — 20 4 &1 v [W] i
I om/z169.013 6 il m/z 125. 026 2 (55 6 FEHi%
EYFTRE ST AW E FRAHWPIT, 456 5% X
RO A A R TR TR
o5 93 et B T WS 1 B gl

107-109

91-104 121-126

20
{R ¥ Bt [A] Retention time (min)

2 24

ERZEREEEFRE

Total ion chromatogram of the mango kernels extracts in negative mode

m/z787.111 2 [M-H] 4> FxX K C,,H 0, £S5

T G B IR b ] WS m/z 635.097 9 .617. 086
8 .465.072 6 .447.060 9 .169. 015 3 {52k, [ M-
H] & i E Rk —41 C,H;0, 5% C,H 0454357~
A m/z 635.097 9 Fll m/z 617.086 6 {5514, m/z
617.086 6 %% —4y1 C,H,0, Fl OH 5 i m/z
465.072 2 B FA5 506, m/z 465. 072 2 B F{Z 215
ks £k — 3 F C,H;0, Fil CHO, J5 4l m/z
169.015 3 B F{5 5%, m/z465.072 2 Ek—I3 T
OH JG 7 m/z 447.060 9 8 15 5 . 3 s it
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Fig. 2 The MS/MS spectrum and fragmentation pathway of 1,2,3,6-tetragalloyl glucose

2.3 EREYR

TEPS A TP LS B fL & 47 Fp, Horp
T T2 23 i BEAF S 24 B, S my i on e
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oo HFRIE 24 X an &l 3 s, ot C A4
RDA Z&fif 2 WAk &9 e i Wik 246 07 =8, & 7=
A AVE S0 A BRA B ER B Ut 2% RDA
407 2 A, AN BB BT T B MRS A AR
WA~ DL RS BT RDA S ™ A 8 6 1 25 A
AV B Rk A RDA SU#A Ny TR B
J& €0,C,0,.C0, C,H,0 iy 4 b T S,
TE A IREA R IEPUR A 8 F ot C,H,0 iR A %
K HBEAATE C IR, C &l BifE J5 v e A #) T
FIAGREF B GEH , A PR AE BRI U 255 A 1
FRALTT A R AR HEFE A 7 A 2 I T )
AETEREER CH,0 B & 5516 i A4 T

FHF X3 S8 1 50 0 26 T O 6 A e
) i i 07 o2 R 2 BNy TR G0, fH 5%
KR AW B4 5,7-2 OH Huft, H B 3% J-
OCH, BUREF A 2 E R IRE 4, A B A
Yyt eie 7y =L 2 L R i H,0,.C0 . CO, 4511
LRAF FRE 2R Ty 202 A B T C 35 RDA
HMETRAAET 3 FO0 4 A

A4 108 7 G2 RN 1vE s> 1 155 104y
m/z285.041 3 [M-H] ", 4> 7k CsH, 0,0 75
T g S B b AT DLW SR B m/z 285. 041 3
241.052 2, 229.049 7. 217.050 2. 199.041 6,
175. 041 1.,151.004 1.133.029 6 {5215, [M-H]
B P LR~ CO M—4rF O J57" 4 m/z
241.052 2 [ M-H-CO, ] 8 T {5 5 W&, Rk —4r T
C,0, 574 m/z 217.050 2 [ M-H-C,0, | BF{5%
W, XK —4FCH, 0/ —4rFCO, J5 /" Hm/z
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Fig. 3 The fragmentation pathway of flavonoid aglycones

199.041 6 [ M-H-C,H,0-CO, | &F{550, C¥k  H]I BFIEEL C,0, LI C,H,0 M F15 5%, Ul
H: RDA B4 et AV (& 5208 m/z 151,004 1 Fi1 B iz b &9 A SR fE4E5,7-— OH Jft, H B 34 -
HSWE m/z 133.029 6, fLAH 108 A Mt OCH, U, 28 5 X0 IR L i A & 0 o KRR
(LR, HBRS b rT LU EE 2 [ M- B R E R AT RERI R R AR WL 4.

285.0413
133.0296
151.0041 199.0416
175.0411 217.050229-049%4 0522
P —
130 150 170 190 210 230 250 270 290
m/z

HO'

o
m/z 199.0416

B4 KEBEZ=MS/MS ESRM@EE
Fig. 4 The MS/MS spectrum and fragmentation pathway of luteolin
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961

LAY 112 54659 108 N [a] - AR, 78 i
BT, AT B ISR m/z 285.042 0 [ M-
H ™ 7B — e 24 e vl LW 5] m/z 285. 042
0.257.045 8 .241.051 9.229.051 2,213.052 5,
163. 003 8 .135.009 6.121.029 9 91. 020 0 {5515,
[M-H] &7 EJR—4F CO 548 115 5 1%
m/z 257.045 8 [ M-H-CO ], 2k —4F CO Fil—4%
F 0 =4 m/z 241. 051 9 [ M-H-CO, | 5 7= B4,
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