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Nutritional Components of Bananas Found on the Market
Atsuko KASUGA*! and Kiyora KATANO*?2

For the purpose of identifying the basic nutritional components and taste ingredients of table
bananas and plantains recently found on the market, we analyzed proximate and mineral composi-
tion, sugar composition, free amino acid composition, organic acid composition, total polyphenol
contents and radical scavenging activity. Four cultivars of table bananas were found, Cavendish
(Philippines product), Senorita (Ecuador product), Senninsyo (Taiwan product), and Molado
(Ecuador product). One brand name of a table banana was Sweetio (Philippines product, cultivar
was Cavendish), which was sweet due to its cultivation in a high-altitude region and it has often
appeared in the market. The three cultivars of plantains were Cardava (Philippines product),
Tindok (Philippines product) and Platana (Ecuador product).

The proximate composition, sugar composition and organic composition of table bananas were
different from those of plantains. Depending on the cultivars, there were large differences in the
free amino acid composition and radical scavenging activities. The radical scavenging activities

were considerably affected by total polyphenol contents and the coefficient of correlation between

47

them was r=0.83 (p<<0.05).
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Table 1. The summary of the samples

Cultivar or brand name Production country Notes

Cavendish Philippines brand name @ StaReyna

Senorita Ecuador popular name: Monkey banana, brand name: Orito
bEiZfa Senninsyo Taiwan brand name: Taiwan banana

Molado Ecuador popular name: Red banana

Sweetio (Cavendish) Philippines similar brand name: Precious, Kanjyuku-ou and so on

Cardava Philippines
Plantain Tindok Philippines

Platana Ecuador

LOREHRC I D HREEES Y, Rl < HiE
HEICROFERAT =T 4 FD 1 TT 2 REHN,
77, BHEH/NFF (Plantain) &L T, LYY (7«
DEZE), V>R (T4 VEVE), 7545+ (7
7 RVEE) @ 3 fEEilEl & Uz, RO %E % Table
LIT/RU 7,

FUEHZ 2006 4F 3 HRICEBHNF FIIHERANO K
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I (N 2.1 X183 ecm) 1R A > 22 iF Dowex 50WX8
50-100 A v > a (LOXRFT7 J AR ath), B1A
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J BN pH2.2 7 T 2B ) F U ARREE W A W TE
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H— @35 REHY 2 JWeotrat MRSt H S L8R
ERHWTY 2 /42 O AR 32175 72,
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Table 2. Proximate and mineral composition of banana (g/100g fresh matter)

Proximate compositions Mineral compositions

Cultivar or Disposal
brand name Moisture® Protein®  Lipid© Carbohydrate® Ash | Na® K¢ Ca° Mg® P' Fe® Zn® Cu® Mn‘ | Tate (%)
Cavendish 76.4 1.0 0.1 21.8 0.7 0.2 330 4 21 23 0.1 0.1 0.12  0.20 38
Senorita 72.0 1.2 0.2 25.8 0.8 0.1 350 4 24 23 0.1 0.2 0.11 0.07 28
prable | genninsyo 72.7 1.6 0.2 2.6 10 | 01 400 4 30 33 04 02 018 057| 41
Molado 76.4 1.0 0.1 21.6 0.8 0.2 330 9 28 22 0.2 0.1 0.07  0.30 46
Sweetio (Cavendish) 73.2 1.0 0.2 24.8 0.8 0.2 360 3 22 23 0.2 0.1 0.10  0.20 41
Cardava 60.3 1.3 0.1 37.3 1.0 0.2 380 6 47 49 0.4 0.3 0.11 0.19 56
Plantain | Tindok 68.2 1.2 0.2 29.4 1.1 0.2 500 1 27 28 0.4 0.1 0.15 0.14 26
Platana 64.2 1.0 0.2 33.6 1.1 0.2 440 5 28 45 0.4 0.2 0.09 0.14 42
a: dried at 105°C by ordinary pressure.
b : Nitrogen-protein conversion factor is 6.25.
c: Soxlet extraction with ether.
d: estimated by subtracting the amount of protein, lipid, moisture and ash from 100%.
e: analyzed by the atomic absorption spectrophotometer.
f: determined by the vanadomolybdate spectrophotometric method.
© A

BED N W2 #AE N 5 L% DB, A1 A a5
BHIETRIE 1 T L 2 B R RHA R IC Wiz, BB,
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TR T b S8, DEDOA F R HKTHEMS
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WAy AR OTT E Lz, O E DR E T
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HPLC 23> T, A>T 5> 7 1)V — (Cellulose
Acetate 0.2 um HYEJEMMEA S 2HWTHE#RL 7=,
HPLC O5&MHIILL T O®ED Th 5. 57 LT RSpak
KC-811 8.0mmX30cm (HEFIE T t), H— K7
< /s RSpak KC-G 8.0mmX 3 cm (FEF1E TRk S4D),
BB 01% ) D RIRIE, & 1mi/min, 715 AR
 60°C, IS LA —T > CTO-6A (MRt EEHEIE
Fr), Bt 495nm 875-UV  (H A6 T4,
R 6558 (BEX &k H L ERD .
® T2 hI)HRiENE

HIHIZNF FHER 2g1220ml D70% LY ) — )UK
WEMA, BRICT 2 KREEPE, BO0L T EERERS
7o WIEL Z OMIRIFER EEERRL 2. 20U
PEIEPELX Yamaguchi® & O 5EICHE> THIEL, 92
FIVPEIEMEZ N5 100g 24720 @D uM Trolox ¥4 &
ELTELE, HicHW/Z HPLCIZLL RO b TdHh
%o 1T AT ZORBAX ODS 4.6mmX15c¢cm (Du Pont
Instruments Com.), BEjFHIZ 70% MeOH, {i&E 1 mi/
min, #H 517nm SPD-10AV (R4 EESER) ,
BT 6558 (B th H L EYERD .

@ #ARY 7z )= BROHEE

I P HIVIIE I W iRz, EERARL, &
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MBI, —H AU DTL, 8k TR TLNEND
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fOFFEE L THY DNV EEENMEN o T2,
RIIRIETIZ40% EH BN, NITHHE=a)—%
TN 28%, mOKREDOY > R71326%, BRI N0
PED TR ALY > RTIE56% TH o7z,

2) ¥EHERK

Table 3 1Z/NFF OFflkZE R L7z, £ABH/NTFIZ
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Table 3. Sugar composition of banana
(g/100g fresh matter)

Cultivar or brand name D-fructose D-glucose Sucrose Maltose Total

Cavendish 2.9 2.9 8.0 0.0 13.8

Senorita 2.2 2.0 9.6 0.0 13.7

(Fable | senninsyo 44 44 9.0 0.0 17.8

anana

Molad 1.3 1.1 10.3 0.0 12.6

Sweetio (Cavendish) 49 5.0 9.5 0.0 19.5

Cardava 0.1 0.1 0.7 0.0 0.9

Plantain Tindok 0.0 0.0 0.3 0.0 0.4
Platana 0.7 0.5 0.7 0.0 1.9

Sugars were extracted by 70% EtOH and passed through the combined column filled with cation and anion reign.

Non-adsorbed fraction was mesured by post-column HPLC.

Table 4. Amino acid composition of banana

(mg/100g fresh matter)

Table banana Plantain
Cavendish | Senorita | Senninsyo | Molado (Ci\\/zveer?(tiii:h) Cardava Tindok Platana

Asp L-aspartic acid 6.1 7.3 23.6 0.4 5.2 51.6 39.9 314
Thr L-threonine 5.8 8.7 9.9 7.7 4.6 2.3 2.1 3.6
Ser L-serine 12.2 14.7 19.5 21.5 11.5 7.0 4.2 12.2
Glu L-glutamic acid 3.2 3.1 9.0 1.6 2.3 8.2 2.0 23.5
Gln L-glutamin 85.7 10.1 136.0 19.3 31.5 158.6 15.4 67.8
Gly Glycine 4.4 3.2 5.5 7.1 3.3 0.5 0.6 1.1
Ala L-alanine 4.0 3.5 5.0 4.1 2.1 3.5 4.0 3.3
Val L-valine 6.7 7.3 15.7 13.8 10.1 1.3 0.8 2.4
Cys L-cystine 1.0 2.6 1.1 0.0 0.8 2.1 0.9 0.6
Met L-methionine 0.1 0.3 0.1 0.4 0.2 0.2 0.0 0.0
Ile L-isoleucine 2.7 6.8 3.9 6.3 2.4 0.6 0.9 1.7
Lew L-leucine 19.0 18.8 31.5 32.9 26.2 1.3 2.2 2.4
Tyr L-tyrosine 4.7 6.8 4.1 8.3 3.8 0.0 0.2 0.6
Phe L-phenylalanine 2.5 4.3 1.9 1.8 1.6 2.9 2.4 1.2
Trp L-tryputophan 0.9 0.6 0.3 1.0 0.4 0.0 0.0 0.4
Lys L-lysine 7.3 8.2 12.7 9.2 7.0 2.1 4.3 2.3
His L-histidine 61.0 74.7 91.6 65.7 62.3 449 42.9 35.8
Arg L-arginine 18.7 19.9 25.1 11.6 12.4 12.2 25.5 11.8
Asn L-asparagine 92.0 30.0 344.0 40.9 99.7 278.4 41.5 50.8
Pro L-proline 8.0 3.6 6.8 13.5 4.4 1.5 0.0 3.5
7-ABA 7 -aminobutyric acid 9.2 15.4 15.0 10.9 5.6 15.7 14.9 18.1

Total 342.6 238.4 752.0 265.0 289.9 588.1 201.7 268.8

Amino acids were extracted by 70% EtOH and passed through the combined column filled with cation and anion reign.
Cation reign adsorbed fraction was extracted by NH4sOH and evaporated. Amino acid analyzer (HITACHI 835) was used for

analysis of each amino acids.
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DIV "= ET N D=ZAGENEN DTz, — TR
FANF F IS B3 04~1.9% S IEwIC(R<, A
INFF EFFAE T3 < BRDEEHNT ORI TH >
7o I —=ZEFNTHNONFFITHED L NN =,
NFFOFL T ERBIIT T4~ TV v 7 o
THI20% 05 1 %LARICHE L, Zhictkns)ba—2
TN b=, A7 O—ANEINT 5 Z LI3HES ©

INTWD, FEHES W XEHERET/NT T Ok R
PEICBI 9 255 T, NFFOREFNAT—2 1 (IF—
Fv—brMNNo.3\N—T 71 —>2& No.d \—71 LHO—)
TR 7 ~8%7EolT T HEBN, AT 1005
A7—=22 (WF—F¥—hKNo.571)—>2Fv 7, No.
6 7)Af TO—) KM TREITHEIL, Z57—T3
(No.7 A% —, No.8 v 7)) TlE1~2%ThHo
ZEEWEL TS, BRETIIEER/NT T Ol AR:
DHEHEZRIIEMN O, ERTRDIZRAKAY, b



Table 5. Organic acid composition of banana
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(mg/100g fresh matter)

Table banana Plantain

Cavendish Senorita Senninsyo Molado (Ci‘::ﬁ;iizh) Cardava Tindok Platana

Oxalic acid 7.4 17.9 10.9 8.0 16.7 46.2 103.3 109.1
@ -ketoglutaric acid 1.1 1.0 1.4 0.8 1.5 1.5 2.2 1.1
Citric acid 233.1 227.4 309.3 129.6 347.2 473.3 292.0 265.4
Tartaric acid 19.2 35.8 33.1 23.3 22.8 13.3 40.2 60.9
Malic acid 417.2 556.2 462.3 692.3 380.5 181.9 193.7 150.9
Succinic acid 56.2 90.0 78.3 42.8 83.1 186.6 38.3 88.1
Fumalic acid 0.2 0.3 0.1 0.1 0.1 0.3 0.4 0.3
Pyroglutamic acid 16.9 3.5 32.7 6.8 7.8 39.7 3.7 18.6
Total 751.2 932.0 928.1 903.8 859.7 942.8 673.7 694.4

Organic acids were extracted by 709 EtOH and passed through the combined column filled with cation and anion reign.

Anion reign adsorbed fraction was extracted by NH4OH and evaporated. After dissolving with the water, it was passed through

new cation reign column. Non-adsorbed fraction was mesured by HPLC.

BRINIXOBYBHREZEETLET O T OERIT
43~11L1I%RBEEEZ N, AEEZIAT -V 1~2LF
HMIND, /Ao T, ali—ARy hEFbN2EEH
HMERITHND AT — 3 OIEICELRKET, H
BRITURIRINEEDD MR EIND, FAERT
1EX R —=ZABNTNDNFTFIZHFED 50> 2,
ZHUE Adisa 5 DED 2, ALK ONFFITHEET
2OBMa-7)VaY—tha-, B-TIF—FIZ
Ko TAHELESIV AU dfER~< IV h—AICER<IEM
LN aA—AZERLEEDWE E—FHL Tz, L
Lt s ) offEtin L T, AERBRTESNHEEE
DFHMERITEBTH > 7z,

3) WEEET =/ EBRHAR

Table 4 ICHEfEY 2 /DS B, GEBNEN DY
SN ERERT X 20/ B L IESY Ny BT
/MR fERL . KRIEREY X BREI 201.7~752.0
mg/100g EFRITHRDIENH O, I NEMN 752mg, D
WTHILAIND588.1mg EZEH L TEL, RIZP¥A1T
ChEFEYANRIT W aD3426mg TH D, ik 200mg
BTLE> TWie, DY 2 /BB TEARDZWN
DI, TANTGF, JIVFZI, EXFIPTHo
oo EYNVBEWT I VBT y-7 I JBENEL,
9.2~18.1mg Th > 7. ARH, FHEH/NTF TEIIR
O 5NN T,

REQOY I /BOMEOTOEAEIL, REOHEES
AE, EREOMLE, KL, K8, FROENVIC
KONV DIEERL, EEERHCB T 2EEEEE
LOBRIIFEETHD I L, REICHBLTELERIIEE
NZORTZANTFTHY, DWTTINI I, &Y
2, 7ay s, YIIVFZ Y, TIVFZ S, T AINTF U,
TWEI W, 7O, v- 72 ) BBETHDI LN
WEY INTVD, REBRGERNSNF FIFMoRHE
L TERAF O OMNENZ ENHSNERD, NS
FTORMEEZOND, T I/ BERORKICEZVWE

% (400mg/100g LI k) &L T, 1 F27, WA, A0
L HEAIRENRD D, % 200~300mg/100 g FifE
DRENKIFITH B9 ZENRESNTNDEN, A
REBRTHM UM, WV NIRRT I BE NIk
HAT % < BLRTEWN,

4) BHEEEHERL

Table 5 {ZNFFOHEEEEZRER Lz, EBHANS
F OBE R BT 751~932mg/100g TH D, Z DHER
ZY S dEN R %< 381~692mg, DWTH T UEET
H D 130~347mg, 3FHNINIE43~90mg TH >
o —77, BHEA/NFF TIHA A HERE B13674~943mg
Tho, ZOMKIZYy T OB RD % < 265~473mg,
DNWTY > diE/N151~194mg THo7z. LNLAINSY
INTIEY > O 182mg & 0D I\ 7 & 187mg D 5 3%+
%<, e, VORI ETIHFIE3SEHITY 2N
%< FNFN 103mg, 109mg & 4 & FH/NF F DA ik
L EMTs D Bz > Tz,

INTF T OEERHRICE L T, EidEez/ NI Tl
T UEEH0.17~0.24/100g, U > TdEAY0.20~0.34 ¢/
100g M SN/ 2 EOWMEDY 2, RERONFFITEH
ENDELBERRIT 2T/ (50%), U O (35%),
JIXfE (10%) ThVBADETITHENY > O &Y
TOEPNEML S 2 OO T 5 ED|EY Nb D,
AEBIZAN=NF FIFBAR OB S NzilB T
HoHEw, U AR, 7T OBNEL, Y avBEEN
YialzolzEEZEA 6N, MICHEAR, INTRE, E
O7 )V IR EDEEENTFEL, EROBE ™ 19
FOMAEEEE RIS 2HBERENTENHS N LIRS,
FRHEHN TG T TIES 2 UEBNIEFICZ INS AT
Uk, BIRICEEE L TWS EBbNnz,

5 SPHIEREESIORY 7/ —ILE
Table 6 IZZNTNDFEID T 2 A IVHTRTENE SRR
V71 /—=)VEERLE, I HIUHIEEORESEWN
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Table 6. Radical scavenging activity and total polyphenol contents of banana

Table banana Plantain
Cavendish Senorita Senninsyo Molado (Csa‘\//v:ritilics)h) Cardava Tindok Platana
Radical scavenging
activity (gmol trolox 488 3,083 237 1,917 212 185 3,784 3,382
eq./100g fresh matter)
Total polyphenol content
(mg/100g fresh matter) 63 285 34 298 28 8 174 341

The 709% EtOH extracts were used for radical scavenging activity and total polyphenol content. Radical scavenging activity

and polyphenol content were measured according to the method of Yamaguchi'® and the Folin-Denes'? respectively.

INFFIZREEA DY > K27 Th D 3,784 tmol Trolox eq.
/100g, KRICEHEH/NFF O T 54 F T 3,382 umol, £
BHOEZ31U—% 3,083 umol Th-o7, TNHLS
13T P HIHIRIE IR <, HBEVE OB/
FDHIVAINT 185 pmol, KIZEBHNFF DA 1 —
T4 AD3212 ppmol EFREERIZ K - T/ D DZEDGE
5Nz, AR 7z /=) BEEDEVWHONT 5 F
TH D 341mg/100g, DNTHEEMDE T — RA1298mg,
tTZal—#9128mg Tholz., mHENDDITEH
FANFFDOHILIIND 8mg, DNWTHEEH/NFTF DA
T4 —F 4 FD28mg THo/z. RU T/ —IVERIZ
TV HIVHRIEEICIER ISR EE KFL THD, WEO
BRI r =0.83 (p<0.05) THO, NFFDFTH
IVEEE D £ 2 BKIIAR Y 7o /=)L EEZ 5N S,

INFF DT D HIVHIIEHEE AN 520 ORFEDF D
TIVIPREE 2 E Ui S d 2 &, T2 )L
GOSN Y o R, To5%F, tZal) -4k
FREERT O AT EFBETH D REOFTIHIEFICEH <,
F v R T 1 v 2 THREEBROM, Fd, IZAXY —
TI) =RV — & [AFEE DIEPENFRD 53 /2, Mura 52V
VB EGET DN F F EAIZIE 103 me/100g DRY 7 ) —
IV MEEN, Zhsi3dora7 > b 72 0%h
FTFEIMERDLZTOT ORI TV OTHO, BAGERE
TZOERNHET 2DIERY 7 /=L OEEIC
EHORBEICRNT D E2@E-20 LTWwb, £,
Romphophak % 10 [Z/)NFFHRREHIZ K—/)VI >, L-
DOPA, ¥ 2>, FOL MNF(EL, L-DOPA, F 5
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