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Antioxidant activity and a-glucosidase inhibitory
activity of five banana pulp polyphenols
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Abstract: Objective: The purpose of this study was to compare

HeH . HZ

the activity difference of polyphenols in banana pulp of different
varieties and to provide scientific basis for the exploitation and
utilization of banana pulp polyphenols. Methods: Five banana
pulp polyphenols were extracted by ultrasonic extraction, and the
phenolic components were analyzed by ultra-high performance
liquid chromatography (UHPLC). The antioxidant capacity and
inhibition ability of a-glucosidase were determined. Results: The
total polyphenols, flavonoids and tannins content were significant
differences among five varieties (P <C 0. 05). Eight phenolic
compounds were identified in five banana pulps, including four
their derivatives, and four flavonoid

phenolic acids and

compounds. The five kinds of banana pulp polyphenols had
certain antioxidant activities of scavenging DPPH, ABTS free
radical, and reducing iron ion. All the five kinds of banana pulp
polyphenols could inhibit a-glucosidase. The major bioactive

components in banana pulp, catechin acid and rutin, were

signiflcantly positively correlated with the ability of a-glucosidase

inhibition ( P <C0.05). The antioxidative ability and inhibitory
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activity of a-glucosidase were the strongest in the pulp
polyphenols of Nanjiao No.42 banana. The enzyme activity was
and the interaction with

inhibited by mixed inhibition,

a-glucosidase was exothermic. Conclusion: Banana pulp
polyphenols have good antioxidant ability and inhibition ability to
a-glucosidase activity, and are expected to be a good selective
inhibitor of a-glucosidase.

variety; polyphenol; antioxidant

Keywords: banana pulp;

capacity; a-glucosidase inhibition activity

HREE—RPETHKR. B TUAEREER.
CREMALRZRAMKREZ— WEHEARS PR
KA AR 5 R A 77 75 FE A [ 58 R0 Ml X8
HERE 130 A, LA S L g 3 R W d o R K
PR R A A P R E AR
54.4%, 2020 4, P EFE BT 1100 7 o HFEFAE
Wt 1300 7 ¢, F AL E AT 400 12500,

FHEPER LW E AR Z RS 2 Mt Hp
LW — R AR =) A A A AR X AR
Ak, BEFTETS R A Y £ W 0T RE S 5 N S i B 4
TRV I T 7 » 0 1) 2 R AV 5 4k 2 6 A9 RIS s i A 92
95 T S SR (R RE . AR [ 5 R ) A 2K A B A
WHEERLE FEEMEERNZ M BAERRESR.
HEMA N SHZB & RE B EF LML, 28
BUAELIRF 9T & B, MR M B R & A 2 M R A i
ABTS [ 255 B BE 1 S k8 1 36 JRCRE ) 3 0 25 50 T 9t
RMAR . SARRMNEHIIT T 5 RS [R) B RE 7 45 01 P &
LA AR g - R AL - R NN A 1)
WAL TN, BAMR RN, FE K LW
BB B i B v D) 3B AR L H. O, A A B T
A AY R B WA — T BRAE Y. Ak A ) 2 i AT
T 300 o A A O M B K e S R AR R
1 55 W o DA T A2E 2 i T8 ) 4 250 W 1) VR A1 4 O ot g UK
SR H SR 25 3E IT O A E AR £ W i R A
FHTE > A B Ol ok 3 iR 25 AR L SR, B R
ST 7 LI TR 22 1) 00 A 1 VR 3 90 R o ST R

WEFTBLLL 5 A 5 B Y B A5 51 T O SRR, SR 8 5 4l
B B TR $E B 1), 43 7 AR ) 5 7 48 22 B ) 5 28 20 A
oAb R B AR A 2 WA KR B T BN
FEIR A 22 W A6 2 Tl BT S R AR TS B
1 MES5Jk
1.1 ##E5ikH

#3 £ (Dwarf banana,DB) : H1 H #7740l Bl B % K
YORLIE 5T BT 5

% 53¢ K # (Dongguan plantain, DP) ., H: # 6 %
(Guijiao No.6,GJ-6) .7 fi 42 5 (Nanjiao No.42,NJ-42)

g 266 8 | 2023 £ 12 B | RS

TR 407 o L 8 AR A (8188-1) « v [ AGHT A b Bl 2 o 7 IE.
oy VE Y i 5 T 5

oM AT G 26.5 U/mg, b1 IR0 A W) B4 A BR
NI

WEFRILEZRE ST MER SRERHERE. N
A T AR MMERR . s g, g IR M AR B R
A

LR ONE B, 2 Tedia A A ;

H AR 2 R 43 BT 48
1.2 UFEHE&

R SO AR 9,33 L : 1290Infinity [I BY, 3 E Agilent
/NEIF

S PR 4 20 2 DAk B SynergyH1 AL, 5 [H
BioTek /A7 ;

FENAEIC T F-7000 B, B 37 mHi H AR A

WL ZS R T R HL . TFDX0.25 81, 10 & 2 ¥ 4

WA RAF

R 5L 7 7 P AR U . VOSHIN-1500C B, J6 8 3K 151X
i A A PR A F
1.3 Hi&
1.3.1 HFHEENZHBHER REMWEET 3 dNERH
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Figure 1

The total polyphenol, flavone and tannins

content in five varieties of banana pulps
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1 TRARMEERAPREHHEE'
Table 1 Contents of free phenols in different varieties of banana pulps mg/g
i i WETR  RERTR JLZEF iR THER T ik pe 2% 1125 W
DP 0.8940.044 0.56+0.05¢ 5.4240.43" 1.7140.03* 1.2040.03* 3.304+0.04> 0.83+0.08" 0.37+0.04¢
DB 1.6540.05" 0.4140.014¢ 5.1640.02> 0.56+0.04° 0.5040.02> 2.1940.044¢ — 0.54740.06°
GJ-6 1.2240.24¢ 0.57+0.01°¢ 5.6840.08> 1.274+0.02° 1.0340.13* 2.78-40.07¢ 0.9940.07" —
NJ-42 2.37+0.042 2.83+0.06% 7.0840.24* 1.46+0.01" 1.1640.01* 4.6940.28* 2.914+0.04* 1.3640.08*
8188-1 0.8940.044 0.7440.03" 4,4840.10¢ 1.00+0.03¢ 1.0140.04* 2.23740.064 0.42-+0.09¢ 0.4240.05"
T RS ARG F RN KRR 2 5 B (P<10.05) ;" — "R Kk,
701 r
~ C1pp 100
Tee 60 o DB
® 50 X 80r
0H 5 2
57 £ 40 ¥ E
£ = E § 60 —a— DGDJ
ER-EU R £ —e—FJ
=& £ —a GJ-6
g = 400 &
520 = — NJ-42
£ 10 —>— 8188-1
20+ —— PR b
0 160 260 360 A 460 560 660 760 8‘00‘
Antioxidant method Polyphenol mass concentration/(jLg * mL™)
[ /N R () R 2% 5 B3 (P <C0.05) B A 5AEE SN o3 D EFEY I
B3 S5AFERNZ®HGRAMALTRE Figure 4 Inhibition effects of a-glucosidase by five
Figure 3 Antioxidant activity of polyphenols in five bananas phenolics and acarbose
varieties of banana pulp .
R2 SHMEERASHING « HEBEEN IC &
Hang % #58 RH1 R T6) 5l 5 8 2 ) FRAP HT AL g Table 2 1C;, values of five banana pulps inhibiting
14 0.32~17.64 mg TE/g, i %+, DB.GJ-6 Hl 8188-1 a-glucosidase
i 4z L S :
3R F A A0 45 R KA F O IR . T NJ-A2 — T
(30.08 mg TE/g DW) il DP(28.20 mg TE/g DW) & T DP 39,824 4.954
A28 45 5, X 2 Ry S S ) e SR AR 06 1 4 TRl B A
MR A AL IR DN Dy SR S A AR AR I 1 2 DR b B A OB 210,904 10.43"
s A WS B D [ B A ) 1 T 25 5 . ,
) o GJ-6 99.3540.96¢
25 1.5 A W A Y iR Ak P Ak A D T HE)Y R
: o NJ-42 28.1142.09¢
NJ-42>>DP>GJ-6>>DB>8188-1, 3% — &5 L 5 S W 7 &
8188-1 156.9242.47>

MR /NHEF — 80, BFFE0Y I L V8 2 09 0 TR 4 I 1Y Bt
SR TG T 5 T 28 A R E HE L RGBT A S P AR T
PEZ ) T REAFTE R 2R G &R .

24 SHMEERASEH « BEEEFEAMEIEE

W 4 7R, B OB 5 R T A SR T £ W 1 R

SR TR o~ 0 T 0 T P L R A vk
MM, R 2 WIS R IR N 2 B ] o 2 0
it (149 1Cs, {8 (19 0 )5 S DB>>8188-1>>GJ-6>DP>NJ-42,
Horp  NJ-42 BER 2 W40 i o7 44 B I 00 %508 B DB
R Z BRI X o E A EE AR E ] s . BAR
5PN T X o T 4 W T 0 0 A 2K
FPWAELIC:, Hy (22.134+0.68) pg/mL], 1B HE 30 1 7 5
SRR E AR Z W] LAVE R o8 48 A AL
MR B RN 2B TR RIA S RIT A Y, i

T R _EAR /NG SRR R 3R 22 57 35 (P <C0.05)

T 96l 2 25 4 B BN
25 SBHEENSMENFEERN HEEFEIHEENH
LB
MR 3 AT INMERR . T /R T MRS o WA
BEH Tl B 1Cso (B AR OGP de 2 B A J 35 AT G 4k (P <<
0.001) JLERR L o) % B H W 19 1C;, AR Z . B
BB AL (P<<0.0D) , MR & FRRMILZ W52
AR PR S . B R WL, SRR S W X o 0 B
il 1 B A ARS8 B 40 A 17 L 45 f HIPLC M52 By 45 21 L
T RE SR A R A 22 T v O o A T Y 4 ) 5T
BRESR AL S 9 i T & i H BRI M 2 45 X o7
2 B 1) 410 9 A
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x3 BERATIFERSSHELEUEN ~FHEEFHIMHN 1C MEXEE
Table 3 Correlation values of major phenolic components in banana pulp and antioxidant activity and

1C;, value of a-glucosidase inhibition

=R GAE PHBA CE CAE SAE RE QE KE DPPH ABTS FRAP  ICs

GAE 1.000
PHBA  0.776** 1.000

CE 0.740"* 0.790" *  1.000

CAE  —0.068 0.354 0.447 1.000

SAE  —0.065 0.396 0.328 0.878"*  1.000

RE 0.616" 0.867** 0.827** 0.671"*  0.576" 1.000

QE 0.671"* 0.943" " 0.846" "  0.578" 0.568" 0.944" " 1.000

KE 0.791"* 0.892" " 0.639" 0.117 0.132 0.706"* 0.730" " 1.000

DPPH  0.580" 0.613" 0.683" " 0.482 0.242 0.775" "  0.618" 0.712"* 1.000

ABTS  0.451 0.709"* 0.736" " 0.789" "  0.619" 0.906"* 0.799" " 0.631" 0.893" " 1.000

FRAP  0.391 0.655" " 0.683" " 0.796"*  0.613" 0.882"* 0.747" "  0.604" 0.903" " 0.994" " 1.000

1Cso —0.219  —0.599" —0.655" " —0.950" " —0.824" " —0.851"* —0.782" * —0.374 —0.656" " —0.919" * —0.907" * 1.000

t GAE.PHBA.CE.CAE.SAE.RE.QE.KE 73ill{CE B & TR SR IEARH IR LA Z HERR . T &R Y T Ak Z A & iy
s ¢ MIGPETE 0.05 K3, x x AHSCHETE 0.01 KF W 2.

HI 26 3 i AT 1 5 2R 1 22 ) 4% 4140 10 5 SR A i W0F  wp
A4 R T R 4 A X 00 7 5 00 B ST RE ) 7T 5 LD B ke
G A e, Hoh, LS %M T R DPPH i % K (1. 20 vaougnl
ABTS $L UL FRAP $it {834 2L AT M 52 35 10 AT a7
Rk B A 406 2 B LA A TR L £
S B2 RO BB A Bl 1 O T AT 4 T i 5 ~ ol
BB 00 DA IR 2 7 35 7 B 0 0 B R 0 o
2.6 NJ-42 RE S EIME o BEIELEE RS L
2.6.1 BiZ1¥ab @B 5 AHE,NJ-42 FRZ K [ST/(L * mmol™)
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Table 4 Kinetic parameters for the inhibition of a-glucosidase by banana phenolics

2T BT e R/ \ Kn/ K/ Ki/
(pg s mL™1) (mmol * L™ " «min~")  (mmol+ L™ 1) (pg* mL™D (pg» mL™D
0 0.52% 1.424 - —
20 0.37> 2.78¢ 4.84 18.38
30 0.30¢ 3.37°
40 0.244 4.11*

T S EAR /NG TR A R 22 5 3 (P<<0.05) .
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Table 5 Fluorescence quenching parameters and binding

constants of NJ-42 pulp polyphenol inhibiting

a-glucosidase at different temperatures

K/ K./
T/K n
(mL *mg 1) (mL *mg 1)
297.15 0.493 1.020 1.778
303.15 0.544 1.274 1.954
307.15 0.566 1.391 1.950
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