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1 #MR57EE
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Tab.1 Information of banana varieties

75 No. m il Accession $1T 4 Latin Name FEF Y Genotype 2% ¥F Remark

1 ‘Lady finger’ Musa sapientum L. AAB ITCO336
2 ‘Golden finger’ Musa FHIA-01 AAAB ITCO505
3 ‘Maixiang’ Musa paradisiaca L. ABB B AP bred cultivar
4 ‘Red’ Musa acuminata cv. Red Dacca AAA 7 &R landrace
5 “YNS’ Musa sapientum L. AAB HJ7 @Al landrace
6 ‘Silk’ Musa Rasthali AAB ITC0348
7 ‘Kema’ Musa kemaramasenge ABB ITCO127
8 ‘Pome’ Musa subgr. Pome AAB ITCO076

1 ITCAR FE P B e iz bty , Ja T B AR B 5

Note: ITC represents the International Transit Center.

1.2 BEARBRLIE FEILD]TEEAR BT $2 $3

KA o A B I AR B oy A 3 A AN EIN R CEL D,
551 BT, B2 70% 5 BE i), ISR RO
BGHRIE NS . K JaH 800 mg- L™ 1 LSk 47 A
AR 2R, 55 2 [ B R SR SR SR AR Ak, B R
B 5 8 5 ey a6, RIS B B (B id 9 S2) .
553 B AL SR i SR R e A AR R, BRUR B A B
o, B B LB B S 2 (B v S3)

TR AR AT A B R 3 X R O
VIR B R DI IO RE SN 28 v, FFA8 ) R
JEE . G, AR E T-18 CHRINE T4
URACER SR 5 B R it o FEHCHH 5, DR B ORI I I
/N LS I8 TN B 2% VR 18 HL (FDU-
2010 TR T . AHE5E S » BRSO
WEER T, BB ok IR, 2R Fe e i 40 B 05 X 147 7
1%, fo Ja PR S TBON T 8 FR AR A7 25 F L T e
NEWTFIVE R & B o R T W i A R RS, R
A AT PR 5, SR 5 4 HAFIAE-80 “CHIIK
Fa L& S SR T A R R S () R R
TR EE AT AT E R 4EAE B C B IIE .
TEAT SIZBG T 43 ) 326 B[] — ot Aot 1) 3 A 8 BSR4
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Fig. 1 The schematic diagram illustrates various banana

cultivars at three distinct stages of ripeness
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211 RRAMEHEGERTEREINT N
K20 H1, 76 ST, “Maixiang” 1 R] ¥ PR BE & = 0%
5 T ‘Lady finger” « ‘Pome” £l Silk ", {H H At it F 11
FIVATERE & B KT 19, BRIAE IR AN Bt ZE B B
B b A2 (B TVA TR S R E AR . BEE
ANS2H, il pE S B R BT, Hod, ‘Lady fin-
ger” M B BB, 40N 14% .. FLAR SR (0 T I 1
il E BRI HES N CYNS > ‘Pome > ‘Kema” >
‘Golden finger’>‘Red” > ‘Silk’ > ‘Maixiang” - 7E S3
W, TR BT, H P Lady finger” (85 & 5

151 (22.7%) o HEFI T N Lady finger” > YNS’ >
‘Kema’ > ‘Red’ > “Silk” > ‘ Maixiang” > ‘ Golden fin-
gor’ > Pome” . 45 R ) BT TR M PE RN
i B BT

®2 TREFEGRM3INTRAMROATAEESE

Tab.2 Comparison of soluble sugars in different banana

varieties and ripening stages %
b T AT B Ripening stages
Accession Name s1 ) S3
‘Lady finger’ 220+0.18a 1452 + 1.55a  22.75 +0.89a
‘Golden finger’  0.71 £ 0.06a 10.20 + 0.74cde 15.44 + 0.58¢
‘ Maixiang’ 325+0.07a 7.04+0.77¢ 16.58 +0.77¢c
‘Red’ 0.86 +0.05a 9.93 +0.73cde 17.45 +0.54¢
“YNS’ 0.22 +0.03a 13.58 £0.37ab  21.28 + 1.09ab
“Silk’ 1.15+0.11a 7.33+0.38de 17.18 +0.71¢c
‘Kema’ 0.58 + 0.05a 10.58 +0.68bed 17.89 +0.53¢
‘Pome’ 1.40 £ 0.07a 12.56 +0.92abc 15.23 = 1.17¢

FE: PR PR RO 2 7 3% (P <0.05). T,
Note: Different lowercase letters indicate significant dif-
ference (P < 0. 05). Similarly hereinafter.

212 HERXEFTRBREEGHAF ST LM E
F G E 8 N AR AT 3 AN R A B Y
RS, SRR, R R EFER L P &S EAE
AFEK I BAFAEZ S R 3 A&, 72 ST
KM B, “Pome” BRI & & iy » 35 5 T Lady
finger’ Al ‘Maixiang’ o ZRTM, AT F , % i AR
R AR AR, =i Y Pome " (N 0.36% 53X
ARE S HERIR TR K. EEEKHER
ER 2 2 ), HFERLHM AR S ERAG RS,
EREAG. H i, ‘Lady finger” ) iR & & i
#5529 0.70% , X /& ‘Pome” « ‘Red” . #l  Maixi-
ang’ &5, IXLEARL AT e 5 IR LK H MBI AR
AR AT G SR, £E S3 A K B, & 48
R R A BRI RN &% . ‘Lady fin-
ger” A3 AR DR 455 o v 1 RIS &, UG “Kema
‘Red” « “YNS’ | ‘Golden finger’ « ‘Maixiang’
“Pome’ Ml “Silk " &5 X —Br BT RERZ B 2
LIPS A P R 7 e S G N

213 TRBMBERERSENTR NEK4T
AN, 7E ST RS, ‘Red” mh PO RE T & B & & T
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Tab.3 Comparison of Pectin content of different banana

varieties and ripening stages %
il JR A BE Ripening stages
Accession Name S D 3
‘Lady finger’ 0.27 £0.002b 0.70 +£0.049a 0.92 +0.007a
“Golden finger”  0.08 + 0.003e 0.41 +0.008¢ 0.41 +0.023cd
‘Maixiang’ 0.21 £ 0.004bc 0.53 +0.013cd 0.36 + 0.006de
‘Red’ 0.04 £0.00e  0.57 +0.025be 0.46 = 0.018¢
“YNS’ 0.05 £0.008¢ 044 +0.014e 045 +0.016¢
“Silk’ 0.18 £ 0.009cd 0.21 +£0.013f 0.30 + 0.02e
‘Kema’ 0.11 £ 0.007de 0.48 +0.016de 0.46 + 0.008c
‘Pome’ 036 +0.05a 0.62+0.019p 0.30 +0.021e

HoAth 5B, S350 6.33%, Ho ¥k A& “Lady finger” FI
‘YNS’, BB & B2 N 4% 3N S2 B
CYNS’ i M AR 7 5 B T R4 6%, 1B BT
95 €5 B A v R P, 5 RIS , < Pome” b ol (4 i 7
E RN, N 2.92%. 1S3 I, ‘Pome” Al
“Kema” it Bt FR I 117 25 00 S 2 460, 91531 8% /v
A R R T B A AT AN [
[ 75 B 7E AN [ Jsg 3 B B 11 B I % A7 A 3
Fto FES1H, ‘Red’ it I H 5 ey B TG 177 35 12
T 7E S2 #1 S3 #, “ Maixiang” « ‘Pome’ 1 ‘Kema’ /i
B REIT & B RE . 45 AR, AR BOM A fE
JIR T 5 B AT 3 R

x4 TREFERMEEANERNERSE

Tab.4 Comparison of fat content of different banana

varieties and ripening stages %
L AT B Ripening stages
Accession Name st D 3
“Lady finger’ 436 +0.70b 5.46 +0.14ab 6.63 +0.17cd
‘Golden finger”  0.93 +0.20e 5.36 + 0.64ab 7.19 + 0.39abcd
‘Maixiang’ 3.20 + 0.06be 3.20 + 0.06be 7.79 + 0.35abe
‘Red’ 6.33 +0.34a 4.50 £ 0.55bc 6.91 = 0.08bcd
“YNS’ 416+0.02b 593 +020a 6.19+0.18d
“Silk’ 1.75 £ 0.68de 3.70 + 0.27cd 6.89 + 0.62bced
‘Kema’ 2.71 £0.62cd 3.44 +0.26cd 8.18 + 0.35ab
‘Pome’ 374 £0.72bc 292 +0.05d 8.29 +0.30a

214 TREFERMNEORSELRAN HEL
ME FERLEAR SR, 45 R 2R (GES5), £S]
W, A FERW PR E B SRS BN R, 3
e, Silk AR BRI R A RS R N 0.53%, K
#& “YNS’ Al ‘Lady finger” , &A1 8 5l & £ 4B L)
N02%. 5HADSFPAHLE, ‘Pome” I 5T & &
B X4 0.065%. 15 S2 31, “Silk” {88 F R 7 &
2128 0.4% = T HAth it Bl , HEZI R O “Silk” >
‘Red * > ‘Kema’ > ‘Golden finger’ > ‘YNS ’ >
‘Lady finger’ > ‘Maixiang” > ‘Pome’ . A1, 7E S3
W, EE AR R T REEY, HEP B3N  Lady
finger’ >‘Red ’> ‘Maixiang’ > ‘Kema’ > ‘Golden
finger” > ‘Silk’> ‘Pome’ > ‘YNS’ . IX%e45 B4R
T AR B F AR EA RS EZER.
HARRE, SUAR ‘Silk” FREARA RS ETHE
I, T Pome ™ 7 R U AH X AR . AE S2 3,
‘Silk’ AR E B B R R R . TAES3 ],
‘Lady finger’ MR E & B m . XA
BE— B SRR E TR AN R SR A T
TE R

*5 TREFESMITRAMRNEARSE

Tab.5 Comparison of protein content of different

banana varieties and ripening stages %
i FCABT B Ripening stages
Accession Name St D 3
‘Lady finger’ 020+ 0.003bc 026 £0.02cd 043 +0.004a
‘Golden finger”  0.19 +0.005bed  0.30 £ 0.02cd  0.17 + 0.04de
 Maixiang’ 0.12+001de 024 £0.04de  0.26 + 0.008bc
‘Red’ 0.16 £ 0.02bed 038 +£0.006ab 0.31 +0.01b
“YNS’ 0.22 +0.02b 027 +0.0led  0.13 £ 0.05¢
“Silk’ 0.53 +0.02a 038 £0.02ab  0.17 = 0.01de
‘Kema’ 0.13 £0.01d 0.32+0.02bc  0.23 +0.02cd
‘Pome’ 0.06+0.0le  0.19+0.0le 0.15+0.005¢

215 HERRARARBRBTHZBRESENIL
BOMERASEDERPHEEREMAG. N
6T, /£ RS ST, ‘ Maixiang” M1 ¢ Lady finger’
()W E TR & B AN 1.07%, CYNS' & BN
0.714%. 55 — J7 T , ‘Silk” . ‘Pome’ . ‘Red’ .
“Kema’ )55 214 0.6%, 1  Golden finger” 1] & &
K, N0.42%. {ES2H, ‘Lady finger” [ 7] i € 2
R, R F T 2.23%, 8 MM B EHET A
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‘Lady finger”>‘Maixiang’ > ‘ Golden finger’ > ‘Pome’
>‘Red’ > YNS’>‘Silk’>‘Kema’ . 7ES3#, 24k
M ER S EEED EIhES . SEEAENTIR
& ‘Lady finger” , 4 2.127%, HJ¥ 4 ‘Lady finger” >
‘Maixiang” > ‘YNS’ > “Golden finger’ > ‘Silk’” >
‘Pome’>‘Kema’>‘Red’ . AW LS RIE R 1AM
B A P AT R E IR S R AR % ¢ “ Lady fin-
ger’ ££ S2 M1 S3 W) va wT i 2 R 15 R W HLAE 1 /K
AVE 3777 T AT 6 B A JRURE )RR 5 1T BE X VE 9%
T IRl 4 R X A 5 ) 2B U R S 7 2R

*6 TRBFEMRMINTRAMROAIBERSE

Tab. 6 Comparison of titratable acid content of different

banana varieties and ripening stages %
i JA T B (Ripening stages)
Accession Name S D 3
‘Lady finger’ 1.07 £0.07a 223 +0.13a  2.13+0.09a
‘Golden finger’ 042 +0.02d 1.32+0.02c  1.54 + 0.003bc
Maixiang’ 1.08 £0.09a 1.93+0.05b 1.59 +0.04b
‘Red’ 0.65+0.02¢c 1.12+0.0lcde 1.12 +0.0lcde
“YNS’ 0.71 £0.05be 1.06 + 0.04de  1.57 = 0.08bc
“Silk” 0.69 + 0.06bc 0.99 +0.07e  1.47 +0.10bed
‘Kema’ 0.62 +0.08cd 097 +0.04e  1.34 +0.05de
‘Pome’ 0.66 +0.02c  1.23 +0.08cd 1.37 +0.03cd

216 FEFTRAEFZCH DA E R R AR
" AE BRI B ER AR 4R R C IS A
AN i A AR A R R 2 B Tz RE. R T
SRR AESTH, CYNS R C B B, &
F R AIEE] T 1.44 mg, 117 “ Red " 5 11 58 SR A 4
AR CEREN1.14 mg. SULAHEL, HoAb i A& 7
TCRWIYEA R CE BAAE0.6 mg i b, AL
%o B AR HERS  S2 301 Red” A1 “Silk” F 4E
ARCEEREWNM FH R RALER T4
5mg. X2AEFN4EAE R C B E T H A
Fho HEBIGF A ‘Red” > “Silk” > YNS’ > “Lady fin-
ger’>‘Kema’>‘Maixiang>‘ Pome’ > Golden finger’ o
SR, AE S3 ], 442 3 C 1 & & 280 N B
o UEHT, ‘Lady finger’ M4EAE R C R s, B H
TR N 498 mg. HE B O Lady finger” >
“YNS’ > ‘Maixiang” > ‘Pome’ > ‘Silk” > ‘Kema’ >
‘Red’>*Golden finger”

®7 FEEERMITEAMBREERERANEE R
Cag

Tab.7 Comparison of Vitamin C content in different

banana varieties and ripening stage mg
b AT B Ripening stages
Accession Name Sl @ S3
‘Lady finger’ 1.07 £0.07a 223 +0.13a  2.13+0.09
‘Golden finger” 042 +0.02d 1.32+0.02c  1.54 + 0.003bc
Maixiang’ 1.08 £0.09a 193 +0.05b 1.59+0.04b
‘Red’ 0.65+0.02¢ 1.12+0.0lcde 1.12 +0.0lcde
“YNS’ 0.71 £0.05bc 1.06 + 0.04de  1.57 = 0.08bc
‘Silk’ 0.69 + 0.06bc 0.99 +0.07e  1.47 = 0.10bed
‘Kema’ 0.62 +0.08cd 0.97 +0.04e  1.34 +0.05de
‘Pome’ 0.66 +0.02¢  1.23 +0.08cd 1.37 +0.03cd

217 HERBEIMREZARNBEHTRLAL
ot £ R EMAEEERLH IR B
QB0 o 8 I A AR A Uk R
SE AR (£ 8) , 1E ST I B, ‘Pome” HUVER) &
IR LN 55%, IR ‘Red” < “Kema”  “Silk”
“YNS’ . “Golden finger’  ‘Maixiang” + 1 ‘Lady fin-
ger’, Horp, “Lady finger” 1) 7% & 51K , N 20.43% -
SR, E S2 1], ey & B R 3% N %, H “Pome " {594
RE B RIER &8, N27.571%. fHEFIEF AN
‘Pome’ >‘YNS’ > ‘Maixiang’ > ‘Kema’ > ‘ Golden fin-
ger’>‘Silk’>‘Red’>‘Lady finger’ . X3 B ‘ Pome’
FRUE K 2 B AR N B v T HL G AT VA PR R A b
SRS R (LT PR N o S g S B M DT T TR
RAEPE . BT S, vEk B R D HeA
HAmKEIS RS 5 A Pome” 47588 L5 AH X 45 i 1) Vi
By & B, N 7.964% . 5 Z AL BR T “Pome” Z A1)
ek S B E TR, H LR EER.
HEZ T4 Pome” > YNS’ > Maixiang” > Kema’ >
‘Silk’>‘Red” > Golden finger”>‘Lady finger” , 2
“Lady finger” FIVER & & 51K, 1R 0.072% . At
FORS AN [F) 2 A it A b e R 5 B A AL BEAT TR
UH A, R I Pome” 7E &A™ B B 3 BIL H AR X 82
e Ve B, JCHE S TN A i

20 BERIBAESEFARITIH XKML
o D9 T RRASIR] A K R B A AR BT B
Wiy, 73 M T SR SR A 5 ATV I RE IR T SRR AT
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Tab.8 Comparison of starch content in different banana

varieties and ripening stages %
ol R Bt Ripening stages
Accession Name s 0 3
‘Lady finger’ 2043 +£0.37g  5.50+025f 0.07 = 0.02b
‘Golden finger”  43.59 + 043e 1027 +0.69d  0.16 + 0.06b
‘Maixiang’ 28.35+0.92f 1341 +0.72bc 1.21 +0.05b
‘Red’ 48.19 £0.15¢  7.32£0.35¢f 0.48 +0.35b
“YNS’ 4479 £2.67de 15.78 £0.29h  2.07 £ 0.15b
“Silk’ 44.99 + 1.94de 10.07 £ 0.54de 0.68 +0.07b
‘Kema’ 46.75 £2.15¢d  12.07 £ 0.70cd 0.95 + 0.04b
‘Pome’ 5477+ 131b  27.57+0.72a 7.96 + 0.44a

WEMRMIEN Z HRIRRE 2. S5REH, /[
P 55 5 S R B 2 IEAH 5 (R=0.94) , Bl 5 B SE A
FARE TR HG 0, TV TR O S A . X AT R
FH T S S B AR B A0 A NG B AR AL 3 3
AR S BRI . BB i BoR, AT
BE 5 SR ANRT R 5 iR 2 1A] 2 1EAH R (R=0.71) . X
W R] PR 3 0 5 SR RRT AT i E R 1Y) £ R
A 26 o SRR AT i 58 R A R 5 L 2 v B
(A2 B Ay FL B B (R 38 0 5 T s 1k i 1 AR B A
RUE K. T o6, F RN AT i TR 2 8]t 2 1EAH
K(R=0.76) . XM IR 2 W14 I #: b & ]
T R A B ARG N . R AN T R 5 R E SR S R
AREPEEEENE TR EER. GREK
I, ER 5 RS A B AR (R=—0.89) . &
RS A SE G0, TE A B S R AR, XRH T

. 1.0

Var. "1.0’/ Stage 08

Stage @j(} Pectin 22

Pectin . ' '1_,1.6 Solube Sugar 0'2

Solube Sugar . / ’ /J-.(l"v Fat OV

Fat . ’ . ’ /IJ.U'” Protein o
Protein . . ‘ . . (‘l}.ﬂﬁl“ilmmhh- Acid _0-4
Titratable Acid . ‘ ’ ’ ’ . "(Jv.()" Starch o6
Slar('h.N‘\‘.\ 1.0 Vitamin ( o8
i (DO O ODO O - K

2 GFRFIAN[E R EAETER 2 (B AR X 1 43 4 [E]
Fig. 2 Correlation analysis plot between quality and dif-

ferent ripen stage

B B L S AT R R VE A A0 R R T T L N
M-S BT S ERRD . &, Tk 5 a0
(R=—0.87) F1 A §fij & BZ (R=—0.73) 2 [a] & 1 AH 5%
X BVE KD B B IR UR D A B A ]V P R R R o
R e RN . X2 T iR R A D P IE ERE AN
AR ERRMS RS T e M. 2%
O RTR EEAR O AT, R ISR S R A B S T
PEBE TG W F PTG 58 TR A E By 2 [ AFAE — 8
I ORHRME o EATTI TE AR DG R T e AT SR S
AR FIAEF
23 ETAREGMAMAEEARN PCA 54 £
I3 AT (PCADHE S T 8 AN B 8 A R 7E 3 /N BRI
B (ST % S3) IR SR 5 e o B, DA R L8 77 4
PEFUIN T N TERC R . AT 45 RN, Rk
53 PC1FH PC2 X} Al R SR 52 73 4 5 2 D ik e K,
) BT 21K 53.6% A1 15.0% , 6 FOEHS 7 HER
SAbAE R I E A R T R (B 3-A) . PCL Y
SRRV AR A4EA F C BRI O, IX Be T IR A0
TR 3 {e B 22 o0 FE B, A k4 i T fd R IR T g
1o &R Lady Finger’ fil¢Silk 76 PC1 _E 2 3 1E
7] 53 A 5 2% W B AT TAE S2 1 B B A ARALLI) & 5
W AE R, R 8 77 S B ST R T 5
Pk BTG . 55— J7 1, PC2 £ E HiEHh & 2K
3, JLHZETE STBY B, ‘Golden Finger” « “Silk” I
‘Kema’ i F s i miE iy AL, IX 5 & B L s L
WIREWNBAHR. ek & E e R e g
I AN T R B B R RN A TR IR i R
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Fig. 3 Principal Component Analysis Based on Different Banana Varieties and Ripening Periods

A': Principal component analysis plot of banana varieties and nutrient components ; B: Principal component analysis plot of

banana ripening period.
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Abstract: The variations in nutritional composition and physicochemical properties among different banana
varieties are crucial for their processing purposes. However, inadequate understanding of the nutritional
composition and physicochemical properties of many banana varieties currently restricts the potential for in-depth
processing and utilization of diverse banana varieties. To delve into the potential application value of bananas, a
ripening time series experiment was conducted for deep analysis of the physicochemical characteristics and
nutritional value of eight different banana varieties at three stages of ripening. Principal component analysis
(PCA) of multi-components of banana fruits found that there was a significant change in soluble sugar content
among varieties as ripeness increased, with the Lady Finger variety being the highest in soluble sugar content
(22.75%) at the third ripening stage (S3), while the Pome variety being the highest in starch content (54.77%) at
the first ripening stage (S1). Starch content decreased with ripeness, and was still 7.96% in the Pome variety at
full ripeness. Moreover, the contents of pectin and titrable acidity were closely related to soluble sugar, and the
contents of fat, protein, titrable acidity, and vitamin C were observed significantly different in varieties at different
ripening stages. PCA analysis revealed significant differences in the composition of banana fruits of different
varieties at different ripening stages, providing a scientific basis for selecting suitable varieties and ripening
stages for processing.

Keywords: banana varieties ; chemical composition ; ripeness ; nutritional value ; quality
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