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Abstract: In order to evaluate the antioxidant capacity of the new variety GC30 processed bananas, develop their functional
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products and broaden the banana industry chain, five representative banana varieties including GC02 Tianbaogao bananas,
GCO07 chicken bananas, GC09 powder bananas, GC25 big bananas and GC30 processed bananas were used to study.
Specifically, this paper was to analyze the total phenol content and antioxidant capacities of banana peel, pulp and fruit with
different varieties and maturity, as well as to statistically analyze antioxidant capacities of different banana varieties and
maturity using principal component analysis. The results showed that banana peel had the highest phenol content (P<0.01),
and the phenol content of banana peel, pulp and fruit at grade-7 maturity were not significantly different from that at grade-
1 maturity. However, the phenol content in banana peel of different varieties was significantly different (P<0.05). In
particular, GC30 banana peel at grade-7 maturity had the highest phenol content compared with the other banana varieties.
Additionally, the DPPH, superoxide anion and hydroxyl free radical scavenging activities had no significantly differences
among banana peel, fruit and pulp (P>0.05). The scavenging activities on DPPH, superoxide anion and hydroxyl free
radicals of banana peel, pulp and fruit at grade-7 maturity was significantly higher than that at grade-1 maturity (P<0.01).
The metal chelation rate of banana peel was significantly higher than that of banana fruit and pulp (P<0.01), while there was
no significant effect on the metal chelation rate of banana peel, pulp and fruit between variety and maturity (P>0.05).
Moreover, the antioxidant activities of banana fruit, pulp and peel with different varieties at grade-7 maturity were better
than those of fruit, pulp and peel at grade-1 maturity. The GC30 banana peel at grade-7 maturity had the strongest
antioxidant properties in the comprehensive evaluation of antioxidants. The findings of this research could provide a

theoretical basis for the breeding, processing and application of banana varieties, and promote the commercial value of

banana.
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Table 2 Inter-subject test of polyphenol content in bananas of

different varieties and maturity

b IR | BT ¥y F P
REIEALRY 19378.443* 7 2768.349 11.373  0.000
i) 20923.060 1 20923.060 85954  0.000
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Table 3 Inter-subject test of scavenging activity on DPPH free
radicals of banana form different varieties and maturity

b I AEF AL df ¥ F P
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Fig.3 Scavenging activity on super oxide anion free radicals of
banana of different varieties and maturity
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Table 4 Inter-subject test of Scavenging activity on super oxide
anion free radicals of banana from different varieties and
maturity

e I ANEIT AL df Yo7 F P

T IE A 42890.232° 7 6127.176 18.845  0.000

R 344606.146 1 344606.146  1059.902  0.000

A 2406.563 4 601.641 1.850 0.155

JRAE 40187.714 1 40187.714  123.605  0.000

AN 295.955 2 147.977 455 0.640

R 7152.863 22 325.130
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H:a.R=0 857(FHER= 0 .812); P<0.05F 7~ BLAT B TEE R, P<0.013
AT B E



- 56 - £ Tl B4

2022 4 11 A

2 4 AN, AR . PR AR A B B B R SR R
BE IR BB VE2ZE R (P>0.05), 7 HFAEK AR
P A ES 7 H 2B R i e T 1 K
FERZ L AL R(P<0.01), i, 7 GUEE R PR
B A S ES F A R EEBRAE 1430 Lk 1 P aliidh
T 64.32~77.79. 66.90~127.01, 55.60~70.95 U/L,
X AT BESE KA RE AR S P Ve, BRI &4 . H8
ALYl S 2= TP, REISF RN A,
R SIS A H SRR i W =S
(P>0.05), iX3RH] GC30 FAR . . iy e
T A SRR GE 1 5 A PO S A AE LE AT I
P,
2.2.3  A[E] SR R pl I A AL Al H 3k RE Sy
A HIEEE AR L1 FIE RN, B R
AR, PTAALIEIR TR 0 . A% . B2, IS
5 AHICHHSR RN, Br2S it . B T2 0T M i 5
#H HILERBE I AHSC . I E b AR pESY & B,
T BT B B A BORATERREE ST o ARE
Bl 4 K3 5 AIHL AL . RIS IYADHDE B B BLaR
FITEA WETEZE R (P>0.05), 7 HFFELR. . KW
IHIR A LR I B S T 1 E R AL Y
(P<0.01). Hrp, 7 B ntt . ARz i A f
FLRET 1430 L 1 P T 2.67~5.66. 3.85~8.10.

148 740, = 140A

100
s CO7% A 3 1408 327490k
— ;
M cab bo.a a c b 2
g 80 A Perd] ol AH] o
S 6ot
=
frd
H 40t
{0
g@d
HE 20 F
=

V. GC09 GCO7 GC30 GC25 GCO2
mhf
K4 AR b bl B A AR B A e 1 i e
Fig.4 Ability of inhibiting hydroxyl free radicals of different
varieties and maturity bananas

Hs NI R A A A R 1 P B RE T AR
DR L

Table 5 Inter-subject test of ability on inhibiting hydroxyl free
radicals of banana from different varieties and maturity
U5 I ANPIT AL af ¥or F P
T IEAAY 224.751° 7 32.107 13.262 0.000
HRE 184131.990 1 184131.990  76055.193  0.000
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BEIE M St 278.014 29
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Fig.5 Effects of banana from different varieties and maturity
concentrations on chelation of the metal chelation rate
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Table 6 Inter-subject test of chelation of metal chelation rate of
banana from different varieties and maturity

bt I ABNSFI5 AL af Yo7 F P
FEIEABTRY 8319.479° 7 1188.497 1.976 0.105
R 61113.243 1 61113243 101.627  0.000
A 583.025 4 145.756 242 0.911
U 121.025 1 121.025 201 0.658
AN 7615.430 2 3807.715 6332 0.007
R 13229.612 22 601.346
Bt 82662.334 30
KIERLETE  21549.091 29

:a. R2=0.386(JH5ER’= 0.191); P<0.05%~ B BB, P<0.013
NEAW B EEER .
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Table 7 Analysis of the antioxidant activity evaluation factors
Eiztay DPPHHA HLERR SEEGR  BEPETAdILERES WA b itee
Pearson & 1 -0.150 0.656™ 0.543"
DPPH H Hi 37k bR % i 2 OBU) ) 0.430 0.000 0.002
N 30 30 30 30
Pearson HX -0.150 1 -0.011 0.193
EREAR B EE U 0.430 0.953 0.307
N 30 30 30 30
Pearson AHXC 4 0.656™ -0.011 1 0.648™
AT H B S BRGE i 2 OB ) 0.000 0.953 0.000
N 30 30 30 30
Pearson #H G 0.543™ 0.193 0.648™ 1
R A AR B OB 0.002 0.307 0.000
N 30 30 30 30

TE: #*RIRAE 0.01 ZKF-CRUN) 1 B A1

8 N[l K A A AR TR AR A e W B ARIE A S SR TR R

Table 8 Characteristic value and cumulative contribution rate of the antioxidant activity evaluation factors of banana of different

varieties and maturity
s IR FEE(E FRBCE 7 FIEEA
i
FHIEE 75 2 THkEE (%) BT (%) &t 75 2 BTk A (%) FMTTA (%)
1 2.233 55.817 55.817 2233 55.817 55.817
2 1.093 27.328 83.145 1.093 27.328 83.145
3 0.365 9.124 92.269
4 0.309 7.731 100.000
O IR KA A TR LR AR O S B A R
Table 9 Main components loading matrix of the antioxidant activity
= o3
&bz
1 2
DPPH H 13635 FR%(X,) 0.846 -0.256
SEELGRX,) 0.021 0.976
AP T H R ERAE T (X,) 0.895 ~0.038
P A hkae 71 (X,) 0.846 0.271
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10 AR B A A R AU R AR I AT 3 A
Table 10  Principal component load factor of the antioxidant activity indexes of banana of different varieties and maturity
- %
Ef:a
1 2
DPPH H HZEEFER (X)) 0.578 -0.245
EREARX,) 0.014 0.936
AT T H RS RRBE 1 (X)) 0.599 -0.036
i A kAR 1 (X,) 0.566 0.259
11 A SR RSV B DU R RE IR bR LR & PO E S e
Table 11 Comprehensive score and rankings of banana of different varieties and maturity
e A 75 A F, F, G He#
1 GC09 —-1.80 0.20 —-1.14 26
2 GCo07 —-1.68 0 -1.13 25
1% 3 GC30 -1.09 0.31 -0.63 17
4 GC25 -2.10 —-0.26 —1.49 28
5 GC02 -1.03 —0.65 —-0.90 19
6 GC09 1.55 -1.16 0.66 11
7 GCo07 1.71 -1.20 0.76 10
% 8 GC30 1.41 -1.65 0.41 14
9 GC25 1.39 1.43 1.40
10 GC02 1.12 0.11 0.78
11 GC09 -2.35 0.41 —1.44 27
12 GC07 -1.29 —0.11 —0.90 19
1% 13 GC30 -1.14 —-0.01 -0.77 18
14 GC25 -0.92 —-1.06 —-0.96 20
15 GC02 -1 —-0.90 —-0.97 21
GEle 16 GC09 1.33 -0.76 0.64 12
17 GCo07 0.58 —0.62 0.18 15
T 18 GC30 1.97 —-0.38 1.20 6
19 GC25 1.86 —-0.97 0.93 8
20 GC02 1.71 —-1.60 0.62 13
21 GC09 —1.41 —0.21 -1.02 22
22 GCo07 -1.55 0.04 —-1.02 22
1% 23 GC30 -1.27 1.72 -0.29 16
24 GC25 -1.33 —0.44 —-1.04 24
25 GC02 —1.40 —0.26 —1.03 23
iy
TR 26 GC09 0.93 1.93 1.26 5
27 GCo07 1.37 1.74 1.49 3
74 28 GC30 2.02 0.81 1.62 1
29 GC25 1.52 1.76 1.60 2
30 GC02 0.88 1.78 1.17 7
i A AT EREE T O IME TSR, 7 R AL e
oo AR RBCRTE PER R R f PE (e Lo 2
. o
Hr, 7 9 GC30 T8 B BT AL TS PEFE AR EHS TTINME
I, HEA S —, X5 2 W & A E 45 R — 300 0.5
S —1 4
IR, 7 % GC30 AR R HEA SN, TERZE P B 2 o o
Bio 2% GC30 FAURHEAZ M 10, 16 7 AR = o2
— > Y Ry >, °
rhHES B, s Y EE 2R 22 e SA TR PR . 1 -0.5
Ah, 190 GC30 A B . 1 9% GC30 F AR | 14
. o N -1.0p
GC30 FAANIIH . b HA%, 76 1| 57 e e —
L TR TR A ' 7 |
3 g K6 [ bt B il R A AR R AT MR AR )
Jrbrdda

BT SR B 2SR RE S TR A, 5
AREMFPFEL . W, RS EEA B a2
S, H 1 9 7 9 GC30 FAER L AL SRR T

Fig.6 Main components loading diagram of antioxidant activity
of banana of different varieties and maturity
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B 7 AR P SRAREC T 1 AR A
FLIFERBE T, 1T GC30 5 HAY 4 AP AL
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R WEAELFIEIEES R, GC30 5 HAY 4 i
i JE 2 G R A WEME2ZE R . GC30 /AR
P B 5 FIZEAR L, PraEAbTn Lr G PP HE B0m,
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