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Analysis of Changes of Physiological and Biechemical Parameters in
Banana Ripening Process and Establishment of Banana Quality

Evaluation Model
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Abstract: In this work, the color, aroma, taste, injury; and‘detachment of banana were evaluated as sensory indices. The physiological and
biochemical parameters of banana, such as the hardness, peroxidase activity, the amount of soluble solids, total soluble sugar, Vc, total titrated
acids and tannins under different temperature and concentration of ethephon were measured. The best ripening conditions for banana were
spraying 1% 1000 mg/L ethephon (V/W, ethephon diluent volume/banana weight) evenly on banana surface, and saved under 90% RH and
19 °C for 5d. The maturity and quality. of banana reach the best state. The banana got the sensory attributes score of 96.00. The relationships
between sensory attributes score and'the seven physiological and biochemical parameters were evaluated by means of partial least squares (PLS)
to establish a mature quality evaluation model of banana. The significant physiochemical factors were the content of total soluble sugar, total
titratable acid, tannin, hardness, Vc content, peroxidase activity, soluble solids content.
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Table 1 Scoring criteria of banana maturity quality
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Fig.1 Effect of ripening temperature on banana hardness
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Fig.2 Effect of ripening temperature on soluble solids content of
banana

213 G IAMARS Z R

016 _a 16C
0.14F —=19C
£ gppp 22C
I —257TC
g 0107 %
2 008}
H
¥ 006}
E 0.04 -
0.02 F
000 1 1 1 1 1
0 1 2 3 4 5 6

IS [A) / d
B 3 ERENEERALAMES 2N
Fig.3 Effect of ripening temperature on total soluble sugar
content of banana
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Fig.7 Effect of ripening temperature on the peroxidase activity
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Table 2 Ripening quality evaluation scores of banana ripeningsamples

BRI
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16 50.67+.15% 53.3345.03% 61.00#3.00° " 65.4334.93* 75134208 85.674351*° 81.3345.03°
19 50.67+.15° 56.014#4.39° 60.45:+1.53° 76.6746.66° 184.334321° 96.0043.00° 92.5643.79"
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Table 3 Ripening quality evaluation scores of banana ripening samples

A E R/
Tl AR N (malL)
1 2 3 4 5 6
500 50.6741.15° 53.3347.57% 60.004.00° 65.6741.15* 64.0046.56*° 79.0044.00° 79.3342.52%
750 50.6741.15° 55.0044.36% 57.6742.08° 71.0042.65%° 71.6642.31* 95.0044.36° 80.00=6.00%
1000 50.6741.15 56.0044.39° 60.3341.53* 76.6746.66° 84.3343.21° 96.0043.00° 92.6743.79"
1250 50.6741.15° 55.0040.00*° 61.3346.11* 69.6745.69% 71.0042.65*° 84.004529° 69.6742.89°
1500 50.6741.15° 54.0043.61° 62.3344.04* 65.674#4.51%° 70.0043.46° 756743.21%° 70.3342.08°

A HAELAFF AR R TR HENALRE LR, FRUNATAZF LA+ (p<0.05) .

23 FRE R FRE TN 5 A B AIEATE L PLS 447

PL2.1. 2.2 SRS ANFIRE B LIRS T &R

A A AR AR AR B 1P B kR PLS VA

SERHTTRE . SRHTIE—RIBRERT Rl T7 REHEAT 52 )R
I, AR R TT RE AT A AR 5 S AR B A AR AR %%
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TE5 Z5 M p=0.00<0.05 (Al F X 72 i i
ELAEIEHE‘[E‘], Hor R T HEEREOLE 4 B
o HHA AR BT PP AL AR HEAL 1R ) 2 215 2
ﬁ%“ﬁ&@ﬂi@%ﬁﬁééﬁﬂ B ) R
PN eSS CIVS E RS Sy 0 ) i (I CINS Wag Ex o
Y=0.70-0.03x;+0.0023x,+1.41x3+0.02X4-0.11x5-0.0

IR ZIEK AR

5x5+0.01%7, R*=0.85

DA A S A S R VRN [ T FE R I, A AR
At SRR R KB IMK O B AT R A i, e
HERSE. BTS5E. HE. VcoE. 384w
Bt e, L AT R A S R A/ o AR (]
T, RIS S &, Ve FE. A
TS R T TR BRI, TR AT e R A
B AT R B UG,

4 BERPRREYVFSENEVEIR R
Table 4 Sensory attributes score standardized regression coefficient

RE E Xy Xz
IGDEE: 0.70 -0.03 0.0023

X4 X5 Xs X7

141 0.02 -0.11 -0.05 0.01

232 PLS =25 426 5iE

o T B A R AT IR T VP4, 13400 92 4+ [
B T R B 5 0 7 A B A A b 5
BIVEAM 9 M A 0 [ 7 AT A A0, R
VPSR AR

Y=0.70-0.03>0.88+0.0023x19.00+1.41>0.12+0.02
>4,00-0.11>0.39-0.05>0.64+0.01>2.05=0.91

TN 0,01, YA BT AE A 57 1]
RS HERT DY, OB A R L P
LA e TR TR (R T s ) TR

3 g

ASCRTC T BT EMERSRAE, MIE T R
W . ATV PEEIE . SRR, Vel AT E
iR BT A A R e T AS R A AR
b, HRHEF—B BE AT T RE TN . 2R KR,
1E B FER A )W5751000 mo/LI 2475 F11%, 1R
90%- WHE19 C MEIRIARHES d, BB 5T
IR B AL, A AR E VRS 996.004) i 90.87
kglom?. s AP VEE &8 0N0.13%, ST ERR S RN
0.43 /100 g. FEEZLEN0.30. mlvAM: [ A N AT
15.23%. VCEE N4.27 mg/100 g. T8 oN1.87
mo/kg. IEEILIBRE 8247 Ulg. DA FEI AR BEAE
AT brxt & RS R PE S A TPLSIR S, 753 [A] )
TIFEN:

Y=0.70-0.03x;+0.0023%,+1.41x5+0.02x,-0.11x5-0.0
5X%g+0.01x7

5 B 5 5 R A R P A 3 A A F B AR AR TR d
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