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Chemical Constituents from Mango Seed Kernels and
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Abstract: Six compounds were isolated from mango (Mangifera indica L.) seed kernels. On the basis of spectral
data and references, they were identified as gallic acid (1), methyl gallate (2), ethyl gallate (3), methyl m-digallate
4), p-hydroxybenzoic acid (5), and succinic acid monomethyl ester (6), which were obtained from mango seeds
for the first time. Antimicrobial activity of compounds 1 ~5 against seven bacterial and four fungal strains was
determined by using the agar plate dilution method. The results showed that the minimal inhibitory concentration
(MIC) values of compound 1 against Staphylococcus aureus, S. epidermidis, Corynebacterium xerosis, and
Micrococcus luteus were 50 ~100 g mL”, and compound 4 exhibited inhibitory activity against Pseudomonas

aeruginosa.
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HEREY I & B AR B IRE R LB RE . T
PR IR T AR SRR B 9 A K B 1 6l V5 ek (3R
1)o o BB E A= s B, B il
FEARSBERE TRETFRA) RETRPEER
(2) BREFRZEQG) .. H-ZRETRFEREK4).
SERERHRS)MT ZRAFER(6), HHEWE
LERFH 1 TR EEMNEEEY R
1 BRI ¥
1.1 #4

W3R (Mangifera indica L)F:32TF 2008 457 B

R BT MATRMBHEI ST, ATBUHEBAS, TR
W ,60°C T, Bk

1.2 {28

R FEAE B (100 ~200 H) W E S\ E¥AT
A BRAR =& /A S EEEBE(ODS) A H A BT 4 4k
LR ST B CRAR 10 wm); R A (TLOWR N
& LA RERFF A BR AR 7™ & s UM (RP-18)TLC
BOATEERR T AR o

WA AT SR ARA RS EAH
LC-6AD B A5 {X 5 RID-10A R4,
& YMC-Pack ODS (250 % 4.6 mm, 250 X 20 mm
i.d.)y; BB 55 5 3 (ESIMS )T <& R A 35 [ L A4 9
£ %\ ¥ MDS Sciex API 2000 LC/MS/MS JRIEAY ;
BEREIEAR IS T 8 R I 3 1= 7 B 52 4 F] DRX-400
BB SEARAY , 4L 2 AL BB (EL(S, ppm) LAYE 5% B i
(CD,0D: 85 =3.31; DMSO-dj: 85 =2.50; C;DsN: 8 =
8.71, 8. =149 9y HZHIRP,

1.3 RSB

EREAMR (7250 g) A B0 0] 52 B 3
W, B EWRE S RIZEAEEY 1168 g (15 £
16.11%). BHH 1150 g %F 5500 mL 7K H, 4K¥K
FAGTHBE, ZBR ZFR OF T BEER B, 18 Yk 4 - 2K B
W, 7 AR B A T e A% ER A(88.66 ) TR Z R
B IRTRAL(538.82 g) IE T BRIFfERIA1(123.51 g)o

BB BBV IRER L 192.30 g HEATREREG kg)
AL, LA =8 F be-HBE95: 5~65: 35)E L, I &
EWby, W4 )5 A TLC R E, A F SHFR
iy, 158 8 Ny (Frs. El1 ~E8), Fr. E1(0.91 g)#
17 ODS(10 g)k: i, LA F EE-7K (10: 90 ~70: 30) ¥k
B, 2 TLC K& J5 -5 3F N 6 NI 43 (Frs. El1-1 ~
E1-6);Fr. E1-2(72.4 mg)%& HPLC #iifk, D) B BE-/K

(32: 68) H W s #H, B B A Y 3(21.8 mg,
0.00086% ), Fr. E2(15.98 g)Ffi =& F beiliE , &
Jatr LA H12(10.75 g, 0.42% ); KA Z ODS t§
i, B4 HPLC 4ifk, DL B BE-/K (38: 62) R it 3
#,75281L A9 4(592 mg, 0.0023%), Fr. B3(36.61 g)
A=W R{E, BRI HAAY 1(19.28 ¢,
0.76% ); H AR W 17k BEAE €15, DL A T BE-T B
(20:80~40: 60)¥E /B, W £H 4> Fr. E3-2(282.6 mg)&
HPLC ik, L) F BE-K (35: 65) ki shHe , 15 B4k &
#) 5(107.6 mg, 0.0042% )F1 6(71.2 mg, 0.0028% ),

1.4 £H%E

&R FE(Gallic acid, 1) SREN i RN
& ; IEBF ESIMS m/z 363 [2M + Na]®, 193 [M +
Na]®, 171 [M+H]", fiBF ESIMS m/z 339 2M-
H] , 169 [M-H] , #F It HIMH 4T85 170; 'H
NMR (400 MHz, CD,0OD): § 7.06 (2H, s, H-2, H6),
BARA 14~ 1345-IWBRER; 4548 1%, #ek
A1 HBETFRY,

&R FE B (Methyl gallate, 2) Ak
FR G ; IEBS T ESIMS m/z 391 [2M +Na]*, 185
[M+H]", A% F ESIMS m/z 367 [2M-H] , 183
[M-H], #EH B H 5 F &K 184; '"H NMR
(400 MHz, DMSO-d,): 33.73 3H, s, CH,), 6.92 (2H,
s, H2, H-6), B/~A 1 4~1,.3,4,5-TWBREIRA 1 A
ERPE; SARIE. EhE Y2 ARETFR
F R,

& R F i Z F& (Ethyl gallate, 3) HEX
ETH R ; IEEF ESIMS m/z 199 [M+H]", A5
F ESIMS m/z 233 [M+Cl]", 197 [M +H]", 169
[M-CH,CH, 1", #& B4 F &4 198; 'HNMR
(400 MHz, CD,0OD): § 7.01 (2H, s, H-2, H-6), 1.29
(BH t, J=7.0 Hz, CH,), 4.21 (2H, q, J =7.0 Hz,
CH,), BARE 14 1,3,4,5-UBREFRM 1 P EE
ZE ARG HELAYI I RETR
Z.HEE",

8- =% & F i A fif ( Methyl m-digallate, 4)
HETGE MK ; IEE F ESIMS m/z 695 [2M +
Na]*, 359 [M +Na]*, 337 [M+H]", fiEF ESIMS
m/z 671 [2ZM-H] , 335 [M—-H] ~, 183 [M-Galloyl-
H] ", I H 478 9 336;'H NMR (400 MHz,
CD,OD): 8 3.84 3H, s, CH,), 7.22 (2H, s, H-2, H-6),
726 (1H, d, J=2 Hz, H2"), 7.39 (1H, d, J =2 Hz,
H-6"), BaRA 24 1,3,4,5-BUREIR 1 N ESR
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B, Hd 1 AR 2 NMEFREENBER
6], J6H 2 ANRINE L A e 45 A TR, B e b
A4 RE-—RETFRPEEY.

%2 B X H g (p-Hydroxybenzoic acid, 5)
HELER B EK; U F ESIMS m/z 311 [2M +
Cl]", 275 2M-H] ", 137 [M-H] ", Btk H 0T
&% 138; "HNMR (400 MHz, C;D,N): & 8.45 (2H,
d, J=8.6 Hz, H-2, H-6), 726 2H, d, J = 8.6 Hz, H-
3, H-5); ®C NMR (100 MHz, C;D,N): 8 169.2 (s,
COOH), 1633 (s, C-4), 132.8 (d, C-2, C-6), 123.9
(s, C-1), 116.2 (d, C3, C-5), BARA 1 X BUL
B, ARG HELEY S AXNEER
R,

T — B & H fig ( Succinic acid monomethyl
ester, 6) HELEE MR ; IEE T ESIMS m/z
287 [2M +Na]*, 155 [M +Na]*, 133 [M+H]", fa
BF ESIMS m/z 263 2M-H] , 167 [M+C]]", 131
[M-H]", #H B H S F &K 132; 'HNMR
(400 MHz, C,DN): 8 2.78 (2H, br t, J =7.0 Hz, H,-2),
2.87 @H, br t, J = 7.0 Hz, H,-3), 3.58 (3H, s, CH,),
BARE 1 N-CHLCH-"FBM1 NMEEFHR, 4
B, BB 6 AT R EN,
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COOR COOCH, COOH
HO/©\OH COOQOH i
OH OH OH g
1 R=H HO OH HOOC~coocH,
2 R=CH, O
3 R=CH;CHs 4 6

1.5 MEFENE

R PSR A B vk, LA B /N 41 ¥ B (MIC)
FRM, o PR R SR 50% 20 BE BRI OR
20 mg mL" % W, KK A5 LA B, IS RE VB W
0.5 mL5 Muller-Hinton B J§ 1% % % (£ H Difco 2
A& m) 9.5 mL 7B FIM RS, B B4R B By Be 4
BTk B 43 B4 1000.,500,250,125 62,5 pg mL*,
L& W1 B B 4 F B B 2 A O 100, 50, 25,
12.5 pg mL" . 22 FHHEEE 5 A M LAIAR SR i 3%
FREE(HKRARA ) B ORE RN A D
BB R(PDA)E I B (H K M2tk NS E
0CHEFH2 dEHZE 10CHEEFET d. BEZRE,
PUESEEUK B S W, M2 5/ 1wl
TEHFI L, UASHFIENR, B MEER
BI3ANEE 0CHER2 d BRI ZREEKE
FE B AR B O MIC {H,

F1 ERGCFERIOSHAY1 ~5 BNEFEE
Table 1 Antimicrobial activity of the methanolic extract of mango seed kernels and compounds 1 ~5

Hi2k Microorganism MIC (ug mL™)
1 2 3 4 5 MeOH extract

B2 MR Gram positive bacteria

SEBHEIRE Staphylococcus aureus NBRC 12732 100 >100 >100 >100  >100 250

FIHEIRE S. epidermidis TFO 12993 100 >100  >100 >100  >100 250

TR RITE Corynebacterium.xerosts ICM 1971 50 >100 >100 (>100)" >100 125

BEEMIRTE Micrococcus Iuten) ICM 1464 100 >100  >100 (>100)" >100 125

AR FRITE Bacillus subtfisICM 1465 >100  >100 >100  >100  >100 1000
E2 AR Gram negative bacteria

KERFH B Escherichia coli ICM 1649 >100  >100 >100  >100  >100 1000

BRI Pseudomonas aeruginosa ICM 2776 (>100)" >100 >100 100 >100 500
B2 fE Yeasts

ERBRAE Saccharomyces cerevisiae IFO 203 >100 >100 >100 >100  >100 (>1000)"

B ESEKRE Candida dbicans ICM 1542 >100  >100 >100 >100  >100 (>1000)"
#2IRE P Filamentous fungi

BB dspergillus niger IFO 4343 >100 >100 >100 >100  >100 >1000

#NEE Mucor pusillus HUT 1185 >100 (>100)" >100 (>100)" >100  (>1000)"

* ENERETRENHENE, PSR ERAE EKLH B, Effect of static strain was observed at the

concentration, ie. no visible change of the tested microbe’s growth compared with the control.
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MAEESBEARNERELCPERRET
6 ML EY  BETRO) BRTRTE(2) .
BETRIEQ) . H-—EETRTEE4) XE
HEHRRS)MT _RBAFE(6) , HPksP1
M2 S BER. ETERBRCHRBRERTH
BRI 3 a1 2 IRAT BB RS9 1 B
W=y, ik, ERECH AL KSR 1%
b, TR RATEANBE T TR M E>

2.2 WEEH

ERBCRBYX & ROHARE REEE
BRE TR AR A AR B R B A R B HH 8
SRAGIRITE . fbAW 1 3 Bk 4 P22 M
HOH TS MR TR, RER B TR
BB s Y 4 393 22 B PR B SR BEAT BB R 4
RITEHER 1), REBEIRER—F AR R
B, THRERIT B 5 A R 5 A8k R
Ko ERBLITXLHEHREMEER, Bos HAE
YA ER 75 MR 24T R B E
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