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Abstract: The polyphenols and antioxidant activities of different mango cultivars were studied. Polyphenols from four
commercial mango (Ivory, Yu, Zihua and Sannian) mango kernels were extracted, determined and analyzed statistically.
The results showed that mango kernel contained abundant polyphenolic compounds and had good antioxidant activity.
Among them, the content of polyphenol in Zihua mango kernel was the highest and its antioxidant activity was the
strongest, followed by Ivory mango kernel and Sannian mango kernel, and that in Yu mango kernel was the worst. There
were great differences in the extracts of mango kernels among the four cultivars, which were easy to distinguish, and there

was a positive correlation between the determination indexes. Among them, total phenols and hydrolyzed tannins were
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significantly correlated with in vitro antioxidant activities (P<0.05). Compounds in mango kernel were identified by UPLC-

Tripe TOF-MS/MS, and 28 polyphenols and their derivatives were identified, including 2 phenolic acids, 8 phenolic esters,

10 phenolic glycosides, 7 flavonoid glycosides and 1 flavonoid. The results can provide scientific basis for reasonable

selection of mango cultivars to extract polyphenols from mango kernel.

Key words: mango kernels; polyphenols content; antioxidant activities; correlation analysis
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1.2.1 WY E RO R JE
MWy T . TEERARS R TR R, S5 it 60 H iS¢
dh e FREX 1.0 g BESS I A 20 mL 80% LI, IR &) e
TE 25 °C. AW 53 kHz, THE 100 W 554 @
75 30 min, #E IS, B0 (8000 r/min, 30 min) HY
I, AT FAZFE I -
1.2.2 RS AR O I B
0.1 mL F&55 2.9 mL Z&#/K. 0.25 mL Folin-Ciocalteu
RKFNEA 5 min JFHMA 0.75 mL 20% Na,CO, iF#,
25 °C #EYGEZ M 30 min, F 765 nm Ab ] H 0 SEAE,
JH 80% LPEEHMIEETR T 1Y 50~400 pg/mL B IRAE
Sk 2 25 bR E 43 ) AR o il £k (y=0.0019x+0.0193,
R*=0.9996), I E TR G EFIR AW & i,
1.2.3 BERRSENE  AlCl,-NaOH-NaNO, /7!
W S, B 0.5 mL AA5h 0.2 mL 5% NaNO,,
25 °C JZJ¥% 6 min J&, fill 0.2 mL 10% AICl, J&%7, 25 °C
JZW 6 min, ZRJEHN 0.5 mL 4% NaOH F1 5 mL Z&18
IKFESFIRAT, 25 °C S 15 min, T- 510 nm JUE G
{H. H 80% Z B T 1 100~500 pg/mL #
VE S 2= 25 b i 225 il A 1 il £k (y=0.0011x+0.0026,
R°=0.9923), 7 | 4 /R SHm 5 i
1.2.4 IR EME SRR KIO,; vl
IKFPAT R A, B 2 mL AR S 3 mL 4 A1 KIO,
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W x 1000
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02 0.6 mL ¥£545 3.4 mL ABTS SWIRAI Y 6 min,

E 734 nm ZAIE R E(E A, 25 B AR
RSN, OGN Age ALEAEZR C bRy fh 2 il i
A 5~50 ug/mL Fp Ui fl 28 (y=1.4303x+1.5861, R*=
0.9989) i+ 2L 5 B9 ABTS W R fig 11, A =18
DPPH-7E%EE S -

1.2.8 FeiRJFE A Fe® il 5 7 il & 2 B X Hir
SEPT IR AR . 0.5 mL AE S L 1.5 mL
PBS(pH=6.6) fil 1.5 mL K5[Fe(CN),] &%, 50 °C 7K
% 20 min, JSAIA 1.5 mL 10% =408, 550, HL
_F3EW 2.5 mL, IFmIEAHILA 1.5 mL £li7KF1 0.3 mL
0.1% FeCl, ¥ W14, 7€ 700 nm A 52 Hz 6 E
Ao 2 ALK, WO Aje DAMEAZER
C i HE i 23 i W BE h 25~400 pg/mL i AE f 26
(y=0.0069x+0.049, R’=0.9977, H:# y=AA=A-A) il
BEEE Fet s T .

1.2.9 BPLEILRES  RPTAELLEE J7 00 4K B
FRAP 5P, ZEEHBEIRE L 5 FRAP R (146 A
#: 0.3 mol/mL pH=3.6 BERZZH ;B #E: 40 mmol/mL

ERFRACE Y 10 mmol/mL [ TPTZ UL ; C . # 4l
JKBELE ) 20 mmol/L 1Y FeCly ¥, ik = Fhia
M AB:C=10:1:1 IR A, BUECELH)D IR &
J&, 37 °C KW ZBE 5 min, 76 593 nm 20 52 FL S
{E, A FeSO, PRl E >y 0.003125~0.1 pmol/mL
FRUEITZR (y=9.1101x+0.0313, R?>=0.9993) i35 s dt
FALBE ST, 453" mmol Fe*/g d.w..
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36~40 min, 1% B), R 3 puL, Kl#H: 280 nm.
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Table 1 The contents of total phenols, total flavonoids, hydrolyzed tannins and condensed tannins in mango kernels from
different cultivars
[LiES S (mg GAE/g d.w.) B (mg RT/g d.w.) KT (mg GAE/g d.w.) 4545 87 (mg CE/g dow.)
LA 176.70+4.48" 15.24+0.98" 26.72+0.52* 5.61+0.27°
E% 118.55+5.59° 8.23+0.75° 22.68+0.59° 2.34+0.16°
SR 193.77+3.65" 25.58+1.91° 27.63+1.32% 23.17+0.55°
ZAETE 175.02+2.49" 22.69+1.37* 25.23+1.46 18.40+0.72°

1 GAENE & TR, RTAM T, CEMLAE R, R—3IARR/NG FRFR B 8% %57 (P<0.05), 20,

K2 AR RSN EA T VBT

Table 2  Analysis of antioxidant activity of different mango kernel extracts in vitro

Rk DPPH-IIRAES (mg Vi/gdw.)

ABTS™ % BRBETT (mg V/g dow.)

Fe" b JRRES) (mg V/gdw.)  EbiAALAE /T (mmol Fe*'/g d.w.)

ZF 108.1742.69* 387.07+21.88° 352.6242.93" 52.55+2.50°"

% 50.15+1.12° 309.69+7.07¢ 178.41 +1.44¢ 35.99+3.31¢
AT 108.66%3.19* 618.17+£27.03" 300.65+7.71° 50.29+1.51°
AR 89.64+2.78" 277.98+9.82¢ 222.54+5.44° 45354225

o, 20 A = Fh Y 2 f5 . 7 Fe B IRRE T 255
B, LA Pt o AR, SAE T NS of
TSI BT A RE TR, IO AR TR,
F R DT EAGRE ST FE DR S P R
B XA 538 1 UrillaE i 21288 & 2l
W6, FIREPLEILBE J1 RS, 2 B & B S IRT
DR o
23 HEXMITEERST ST

Z Y B BRI S MR i S A
FR LN | = As SRR R P B A S
SN E Sa Y Oy A S D W N A= WL )iy iara ER N FIEF N
FANESE T P T A AL TG TP, PN A L)
o 1 Z2 Wy 2 i S H AR e (e AT R ) el A
TE—RE MIAHSCHER

PR 3 AT, BTl gy B ER . KRR 4E
AT S EbIE R R Z M 2 IEARDE, BB 4%

PR Z A E TR IS AR . Hip, i )

5 DPPH-#5 BRBE /7 S B ik E AR S E (P<0.05), A
fiil 5 DPPH-JE IR AE S FLESTEALBE J150 B S P
EAHICPE (P<0.01) FER 2 AH G (P<0.05), &l 5
ABTS" 155 BE /7 52 BN .35 4H 54 1 (P<0.05), 5 H:

b 3 Fi P 4 AL TE TR FE A ) 5L B A W 2 R OGP
(P<0.01), /KA 5 4 PP bnE T bR 2 8
e AR ENE(P<0.01), DA_1-45 52 B Sl F K i 2
T X SRAZ AR B BT AR TS R R

TR HT LR 4, hEE 4 AT JIRTHIS TS
FRAEAE T 1, Hodh =4 1 STk ok, 15 #
76.987%, 24 WA EGA ] 2 i, BEUr 22 5Tk
92.957%, BEAHIX PRI~ 32 1 53 BE A Iz BRI Al 1)
8 M HEFR A5 BP0, SRR i B AT LS A A

BhRXT FE B4 A TR, dun] A 1 el LT

I M EE B4 FEPR Y DTk A . 7RSS — Sy 22
TIMRFE 77%, FITSE 8 DHEAREIAA I 2A0T, S-Aii
BLIEARSE; 55 43 J7 ZZE 5T HR 16%, Fe* 'l i 77 |
ARG AT | ROETERATESS Sy AR AR AT, H
4G R R B T S BRI EAH S, T Fe iR JR S B
ARG, AN 1 Ha] LA H PO RE A5 53 A
A1 b 2 [EIAHRE SIS, P ade Pl 2 (8] 1 25 S e i 2 e
CEETA:
2.4 UPLC-Tripe TOF-MS/MS % E = Rz L
wEM

F)F UPLC-Tripe TOF-MS/MS #EAT5 5% %2

K3 OTRAREY R R BB KT A T S AN R AL TR PR AR DG
Table 3 Correlation analysis of total phenols, total flavonoids, hydrolyzed tannins, condensed tannins and antioxidant activities in
vitro of mango kernel extracts

S ST IK kBT Ee DPPH- ABTS* Fe™ i i ) BIEfLRES

jsys 1 0.886" 0.927" 0.767" 0.952" 0.596" 0.723" 0.898"

SEH T 1 0.748" 0.959 0.733" 0.540 0.357 0.619"

IK T 1 0.630° 0.951™ 0.722" 0.844" 0.940™
HHEHT 1 0.582° 0.561 0.169 0.448

DPPH: 1 0.589" 0.879" 0.978™
ABTS" 1 0.533 0.532

Fe*' Wi 1 0.937™

My RE 1

TR FoRR B3, P<0.01; #3683, P<0.05.
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Table 4 Principal component analysis of each evaluation index 1k . o
of mango kernels polyphenols P
. S RS
VA b 1 i . e ' S
o £
§sYels 0.39606 0.0716 £ b EE 1205
BT 034011 0.45525
IR BT 0.39988 ~0.09835 5 ' XA . 10
T 02914 0.61036 ) -1 0 1 '
DPPH- 0.39206 ~0.16605 PC1 (77.0%)
ABTS"™ 0.29045 0.08844 Bl 1 AFERZZEBIY T PCA S5 o BT ]
Fe it 1 0.32194 —0.5311 Fig.1 Score chart and load chart of PCA analysis of different
JsSiiE=Niaiizyil 0.3754 —0.296356 mango kernel polyphenols
FRAEAL 6.159 1278 From . L o o b e SR
PE— 76,987 1597 TRe THHRAZZWy b S A e Y 28 Fh 2 Wy S HAT
B (%) 76.987 92.957 AWy, AFE 2 PR . 8 P AR MR . 10 A M 1T .

7 FEEREE A 1 AP

B2t G 5L 53T, FHR S BB R S5 SRk B R
TH PSR A5 O M i B 22 (Massbank A1 Metlin ) #

A7 HEXT, XF Lo —Z0OF — 2 B A5 5 A5 S e 5 2R .
4 P R AZ b B S A B Z W 2 i E S R NSRS

2.4.1 EfRmExe TREZEIRHIEY 1
18 BYEEES T [M-H] 43598 m/z 169.0149 F1 300.9988,

G 1 BYRMETERE BT m/z 125 S RERS Tk 2%
—A> CO, Fry™ A, MR SCRR¥EE I B TR, A

5 TRAREU T 2 WY S e 4
Table 5 Identification of phenolic compounds of mango kernel extracts
[M-H] (m/z)
ity PREEIE] - — %2 (ppm) A>Tl ESI “ZURHE BB T (m/z) YeE Ay 285
MEl el

1 4512 169.0149 169.0142 -3.8 C,H(O5 125°,79 BETR [

2 4656  331.0689 331.0671 -54  C;3H;0p 271°, 169", 125° BT I A Ty R
3 5502 343.0672 343.0671 -03  CHOy 1917, 169", 125 WETBZE TR Ty R it
4 7597 493.1196 493.1199 0.6 C oH560 5 313%, 169", 125° WETFB O Ty R
5 9.907  423.0940 423.0933 -1.7  CiHy0y, 333,303",223, 193", 165 R R-C-HERE iR
6  11.129 483.0798 483.0780 =37 CyHy0yy 331%,271, 169", 125 TR TR A Ty R
7 11.658 183.0301 183.0299 -1.1 CgHgOs 169", 124" WE TR b Ty Rt
8  12.544 577.1351 577.1352 0.2 CyoHy0y, 4517, 4257, 4077, 289, 287, 2457, 125 BRUFAET FE T

9  13.718 321.0248 321.0252 12 C,H,00g 169", 125 (RO TR Ty R
10 13.991 575.1049 575.1042 -12  CyH,0s 333,303, 193", 169", 125 R R-C-(O-IRE TR -MAME  HERE
11 18.186 559.1113 559.1053 3.6 CyH,,0,, 407°,389",317", 287", 269, 245, 169" B B IHR-3-C-(2-O-B (3 F k) -Hi4 M HEIpH
12 19228 197.0460 197.0455 25 C,yH,(O5 169°, 124" BEFRLER T3 P i
13 19312 421.0767 421.0776 2.1 CoH,40y; 331%, 3017, 271, 259 TR R
14 23.048 635.0889 635.0890 0.2 Cy;H,,05 465", 313", 169", 125 BT [yivdiac
15 25515 787.0980 787.0999 2.4 Cy,Hy0,, 787, 617", 465, 295", 169 VU £ Tk A A vy
16 25769 441.0817 441.0827 23 Cy,H 0y 289", 245", 169, 125 FILAE BT TR P 2 i
17 26289 787.1024 787.0999 32 CyHy0,  787,617",465%,295, 169, 125 VU 3% B Tk A e A A 1 vy acs
18 26292  300.9988 300.9989 0.3 C,,H Oy 2297, 145" BRAER [

19 26737 463.0860 463.0882 438 Cy,Hy004 301%, 300°, 2717, 255, 151° ey SEN Bl
20 26.864 441.0816 441.0827 25 Cy,H,50,0 289°,245°,203, 125 FILH R A FIRER TR A
21 26952 431.0983 431.0984 0.2 Cy,H,004 341,311°, 283" HIZE palliaes
22 27.032  787.1009 787.0999 -13  CyHy0p, 787, 617", 465", 295, 169 DU B A A 2 Ty b
23 27262 463.0878 463.0882 0.9 Cy,H,00, 301, 300°, 271, 255, 151" St % B liaes
24 27.673 335.0420 335.0409 -1.0 C,5H,,0, 183", 168, 124" WA TRV T3 P2 T
25 28.055 441.0811 441.0827 3.6 Cy,H 0y 289", 245,203 FRIVEREE TWRRE A2 A
26 28565 939.1117 939.1109 0.9  C,H;0y 787", 617", 465, 169" B TR Ty R
27 29.612 1091.1225 1091.1219  —0.5  C,H;05 787",769, 617", 169" AN E T HEG A Ty R
28 30358 1243.1336 1243.1328 0.6  Cs5H,O0y 1091*, 939", 787", 169" B E I A Ty R
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