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Influence of different fertilizers on volatile compounds of banana and dwarf
banana
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Abstract: This experiment was conducted to investigate the effects of different fertilizers on volatile compounds of
banana and dwarf banana fruits and to understand the underlying mechanisms. Banana brazil (Musa AAA Cavendish sub-
group cv. Brazil) and dwarf banana Guangfeng NO. 1 ( Musa AAB Group Fenjiao c¢v. Guangfeng No. 1) were employed as
materials, and fish meal and peanut cake were used for fertilization. Totally 32 volatile compounds were detected in fully
matured fruits of Brazil and 25 volatile compounds in fully matured fruits of Guangfeng No. 1. Esters dominated the volatile
compounds, followed by aldehydes. Alkanes and phenols were not detected in Guangfen No. 1. In addition to the compo-

nents of volatile compounds, the amounts differed as well, 6 113.43-2 0253. 89 wg/kg in Brazil and 1 614.09-4 383.99

pre/kg in Guangfen No. 1. Applications of both fish meal
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and peanut cake increased total amount and components of

volatile compounds and facilitated the accumulation of most
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dwarf banana, with fish meal being more effective. During ripening of postharvested banana and dwarf banana fruit, the ac-

tivities of ADH decreased continuously, while the activities of AAT showed a distinct peak. Banana and dwarf banana dis-

played similar patterns of changes in enzymes activities, but different enzyme activities. Increased activities of both ADH

and AAT could explain the increase of components and amounts of volatile compounds in both fruits of banana and dwarf ba-

nana.
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Table 1
Guangfeng No. 1
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v, ¥ A ) BT AR % M6 113,43 ~ 20 253.89
pe/keo TR 1SR AR BUER S AR IR AR, R
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25 Ffr, M A1 614.09 ~4 383.99 pg/kg, 7
T REAN8Y 15 8 #E AR S8 vp i 3R U800 R LA

BN, Ak 23 FOR1 21 F, N 3 7E g 22 9 R
RS AR RR 22 R

Effects of fertilizers on the components and contents of volatile compounds in the fruits of banana Brazil and dwarf banana

TRER ALY & i (ne/kg) MR SRR & i (ny/kg)
A
LAt o EERmEeEE o RS kg
A e b B AE Ak A e A 3 NEAb 7R
B O 74.76% 297.21% 341.21= 69.42+ 151.52+ 179.96 +
4.20Aa 7.25BCe 120. 68Ce 5.40Aa 1.08Aab 1.13ABb
R 2- O 373.41% 1051.28+ 1429.47+ 125.93+ 303.05+ 285.38+
12.98Aa 32.36Bb 525.86Bb 8.54Aa 2.04Aa 0.80Aa
2 AN 448.17+ 1348.48+ 1770.67+ 195.35+ 454.57+ 465.34+
13.03Cc 43.18Dd 645.45Aa 13.81Bb 3.11Ce 1.93Ce
(IS S Wt B - oy -1 40. 12+ 33.82+ 80.30=+ 28.28+ 24.70+ 10. 16+
2.33Bc 1.83Bbe 13.82Cd 1.64Bb 1.27ABb 0.40Aa
B A 40. 122 33.82= 80.30= 28.28= 24.70=+ 10. 16+
2.33 1.83 13.82 1.64 1.27 0.40
[ EE S s 4 62.46% 111.49+ 200.53+ _ ~ B
2.72Aa 1.10Aa 48.91Bb
2-T-fiil _ 8. 15z 16.70+ ~ ~ _
1.00B 1.92A
22 9.03+ 5.22+ 23.56+ ~ 2.13+ 7.43
2.06Bc 0.42Ab 1.02Cd 0.28Aa 0.15ABc
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89.42Bc 55.31ABbc 815.46Cd 26.87ABab 17.55Aa 3.54Aa
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7.47ABb 2.09Bb 29.09Cc 0.39Aa 0.46Aa 0.08Aa
ST TG 74,05+ 91.23+ 97.71+ ~ 8.93% 1.27+
10.58Bb 5.96Bc 16.45Bc 0.52Aa 0.00Aa
LRI 4-C )T 31.53= 48.05+ 73.17+ ~ ~ _
2.68Aa 2.36Bb 0.00Cc
IR ~ ~ 63.95=+ 13.01 8.27+ 5.86+
0.28Dd 0.93Cc 0.83Bb 0.05A.
SRR3R R B 15.952 43.99z _ ~ B
3.67B 4.61A
CL R 2- P B P s ~ 17.40% 42.15% 1.29+ 2.97+ 2.01+
3.11Bb 10. 04Cc 0.19Aa 0.48Aa 0.06Aa
2- /% B L B BR _ _ 32.40% ~ ~ B
3.22
TERI-3- A TR 2.09= 1.88+ 9.69+ ~ ~ ~
0.59Aa 0.14Aa 3.15Bb
THR2-HIEC R _ - : - 4. 782 0o
0.89A 0.34A
X SR R ~ ~ ~ 5.42x 9.72x 7.27+
0.54Aa 1.45Bb 0.20ABab
T4 e B _ _ _ B 4.06=
0.06
Fig 2 A 5536.81% 9 041.64+ 19 875.73= 1718.74% 2875.43+ 2111.22+
817.40ABab 176.30Bb 5045.30Cc 159.93Aa 312.01ABa 36.78ABa
o I =SNG 19.47+ 11.22+ 50. 85+ ~ ~ ~
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1 016.89ABab 256.94Bb 6 241.87Cc 206. 16Aa 386.10Aa 42.88ABa
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Fig.1 Effects of three fertilizers on the activities of alcohol dehydrogenase (ADH) during fruit ripening of banana (A) and dwarf banana(B)
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Fig.2 Effects of three fertilizers on the activities of alcohol acetyltransferase (AAT) during fruit ripening of banan (A) and dwarf banana (B)

3 1F i

A AR S A RN , 2 S £ bty o 114 T 22 A
GHEE CAIEE AR, B AR T EERE LY
SRRSO X SIS FTA I 3 145 2 W Loy
FAE—E2E 5, Pino %2 LA T 3 PO L34
7 B R SR AW RO A S E, W AR S
146 FrbaHrh SE ) 31 R ARG IS
Y1, AN ERESR PR 32 #E AWy, 2N

A, TR AT RARL, (H & R BESE BO o
SRTAIFAAE—LE2E 57 XAl RES il A2 KRR L
BRI D) ATIEIE MR B I ) 25
PR L), AR 2 S R IR (H A A
HHEL, BRI A SRR N AR Pk sl ke
B, B B b, H AT, ENAMER AT
KRR TR GE, A RE B F AT
(APHTEERFI Y AR S B AR
ZEST A2 PHE RN T, 2- F BN OB | — F et
WESE R AR L2

FEEAE 7 ORI A Ao 24 25 52 Wi 2R 522 1) Sl
T MO AL — U it L B B4 M 2R S A U
Gt it U 2 i B R 9 A A I
TR, B R R 2, AR SIERY
T N A2 A A S RS A BT R O A7F 5t L
FHAARE , (FAEAERS R S A 50 10 R WA
i, Facundo %7 (IFFE 45 RN, NG 46 it b xd

VUM AR ], HR 2 R 1 45 12 v R M AR
Ko Selli 257 LU T FEHURGRY MR 15 7 A A ik
VIR 22 5%, 25 SR 6 I, 8 MR 8% 1 R 9 I
RS TR AR S . LM BERNAE 205
AhBE DL ASR = X A SR s 2 A R IR
O EAAAIE 2S5 ARSI X AL A
Y BERGitE FEURY R AL AR R BE W S IR SR R W
SERIHE R RIS, DA it £k A 205 B Ay ik 5 B
ANER DN Bt Ae A Bl e R 2 s &
P& ik AR SRR I R & i

PEA LA R 0T G A A A v T O Sl
(ADH) FIBEEESL I S0 (AAT) JEBR 2 A5 Y 2
AR AR IT LS R W], RAF ADH Rl AAT
PR LE SR S 0 R v e B R ] 1 A8 A =
R FE R 5 15 A A 22 [0 | LA ST RS [) IR A 28 7Y
1R 45 A B 27 ) 210 28 B 1 AL A A A X, (U7 il
PR R EAFEAE 22 9], Tmahori 25 BF5E T K4
ST i SR S o 2t R R 2 A I A R ), 4
FH AR AU R B AIC T 2R S R 2R A T = R
ADH F AAT ()35 Mt 52 240461, Jayanty 2E5° 10
BRI FOE S R R A R
TP T4 | J5 AR S0 A B S5 me i VB 4Rt T
W Z 5 AAT TP 14 w8 A A 7 0400 T 1 B o] 51
2. Wyllie 205V H1 Jules 25752 AAT BYBFST 45 el
FE R A A e SR S A e e B D e )
SERT . AHIFFE 45 S 3 B, it 46 25 2k ok £k vl DA



2R S L AN R HARE S 7 SRR AR S5 R W S ) 79

$95 ADH Fl AAT BTG EACE R4 & T &R Y
BB e A A R ) o A 5 i, (G IR 9 rT A5

0]

LA it — RIS

SE k.
(1] HRE, WSS, RES 5. 2011 4E] REFE K R IR 4

(2]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

LI 7 ZRAON R ,2012(5) 112-14,26.

Al RE , BEMIAG , BEOR T, 5. 259% A HLITUE WA L IR AE X &
PR A (D] MR R, 2012,43 (1) 16769,
KUMAR D, PANDEY V, NATH V. Growth, yield and quality of
vegetable banana Monthan (Banthal-ABB) in relation to NPK fertiga-
tion [J]. Indian Journal of Horticulture, 2012,69(4) :467-471.
JAARZE, BE4 5. WA HUIEXS A A A KR s [ 1], 7
AR ,2012(13) 27071

g LB BRESRA. RS B RS R 2 A B M. LR,
[ el H A ,2007 :189-196.

R, Y BEW, L OREE YN S S R
BERLI]. T AR A=,2012(19) :104-107.

B0, B AR A B AR AL AT SRR S5 A A
ISEMAL )] . R4, 2006,23(3) :322-325.

BOWE OWORTEERYIRBERT]. PO EY
#%,2013,4(3) :266-275.

KWL BRESE, S, AE TS AR USRS
TR AR )], B 2224l 2007 ,34(2) :485-488.
ECHEVERRIA G, GRAELL J, LOPEZ M L, et al. Volatile pro-
duction, quality and aroma-related enzyme activities during matu-
ration of ‘ Fuji’ apples [ J]. Postharvest Biology and Technology,
2004, 31 217-227.

Wi, TR, N AR SR B A R PO Y B
HEAIERBE RS A PR A AZ AR [ )] B 41,2007 ,34.(6) -
1411-1417.

MRIEHET  BRSAR, B 55 R SCAR R R BB B B R 4 43
KHAAG[T]. hELFRE,2005,28 (6) :1244-1249.

BR B kB, | WS HEMERX LRSS
Mr[J]. IR RS 2013 ,41 (11) :354-357.

OB, H BL AR AR L W IR R A S A
[J] T34 2013 ,41(8) :293-294.

BRI SRS, S 1 R AR T RS B A E K
MEECR )] TR R ,2013,41(7) :90-93.

NOGUEIRA J M, FERNANDES, P J, NASCIMENTO A M. Com-
position of volatiles of banana cultivars from Madeira Island [J].
Phytochemical Analysis, 2003, 14(2) . 87-90.

ZHU H, LI X P, CHEN Y F, et al. Changes in volatile com-
pounds and associated relationships with other ripening events in
banana fruit [ J]. Journal of Horticultural Science & Biotechnolo-
gy, 2010, 85(4) . 283-288.

Ve R, T /N A RO OO B B 43 AT

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

TR E R[] Bk R4, 2010,45(4) -
139-141.
PONTES M, PEREIRA J, CAMARA J. Dynamic headspace solid-
phase microextraction combined with one-dimensional gas chroma-
tography-mass spectrometry as a powerful tool to differentiate ba-
nana cultivars based on their volatile metabolite profile [ J]. Food
Chemistry, 2012, 134 . 2509-2520
PINO J A, FEBLES Y. Odour-active compounds in banana fruit
cv. Giant Cavendish [ J]. Food Chemistry, 2013, 141 795-801.
BOUDHRIOUA N, GIAMPAOLI P, BONAZZI C. Changes in aro-
matic components of banana during ripening and air-drying [ J].
Lebensm Wissu Technol, 2003, 36 633-642.
VERMEIR S, HERTOG M L, VANKERSCHAVER K, et al. In-
strumental based flavour characterisation of banana fruit [ J].
LWT-Food Science and Technology, 2009, 42 1647-1653.
SELLI S, GUBBUK H, KAFKAS E, et al. Comparison of aroma
compounds in Dwarf Cavendish banana ( Musa spp. AAA) grown
from open-field and protected cultivation area [ J]. Scientia Horti-
culturae, 2012, 141 76-82.
LASEKAN O. Headspace solid-phase microextraction gas chromatogra-
phy-mass spectrometry ( HS-SPME-GC-MS ) determination of volatile
compounds in roasted plantains ( French sombre and Dwarf kalapua )
[J]. LWT-Food Science and Technology, 2012, 46 536-541.
Syt 2R m R 2SR AR RN NS AL BT 21 R R
B[] AL 2 ,2010(3) :1-3.
JIA H J. Studies on peach quality affected by orchard practices
[D]. Japan: Doctor Thesis of Okayama University, 2002.
FACUNDO H V, GARRUTI D S, DIAS C T S, et al. Influence of
different banana cultivars on volatile compounds during ripening in
cold storage[ J]. Food Research International, 2012 ,49 :626-633.
W IVEBE R B SRR S A A R R R R
BITR 5 ik e — LA G RERE E AR AL [ 1] A A 35 4 74
Y2241 2005 ,31(6) :663-667.
IMAHORI Y, YAMAMOTO K, TANAKA H, et al. Residual
effects of low oxygen storage of mature green fruit on ripening
processes and ester biosynthesis during ripening in bananas [ ]J].
Postharvest Biology and Technology, 2013, 77 19-27.
JAYANTY S, SONG J, RUBINSTEIN N M, et al. Temporal rela-
tionship between ester biosynthesis and ripening events in bananas
[J]. Journal of the American Society for Horticultural Science,
2002, 127(6) : 998-1005.
WYLLIE S G, FELLMAN J K. Formation of volatile branched
chain esters in bananas ( Musa sapientum 1.. ) [J]. Journal of Ag-
ricultural and Food Chemistry, 2000, 48(8) : 3492-3496.
JULES B, MAYTE A H, EVERT N, et al. Functional character-
ization of enzymes forming volatile esters from strawberry and ba-

nana [ J]. Plant Physiology, 2004, 135(4) ; 1865-1878.

(FIE% 5 TREAR)



