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Effects of Postharvest Ripening on the Physicochemical and
Nutraceutical Properties of Mango (Mangifera indica L. cv
Tainung No.1)

HU Longxiao', CAO Lincai’, WANG Kai*, ZHAO Lei*"

(1.Guangzhou Guomeiwei Food Co., Ltd., Guangzhou 510800, China;
2.College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: The present project objective was to evaluate physicochemical and nutritional changes of mango cv. Tainung
No.1 that included firmness, color, total soluble solids (TSS), titratable acidity (TA), carotenoid, vitamin C (V), protein,
total sugar and aroma component at 10 postharvest ripening-stages under the ripeing condition (0.1% w/w ethephon, 30 °C,
40%~50% humidity). Results indicated a decrease in firmness from 19.76 to 0.99 N, while TA decreased from 1.37% to
0.27% and TSS increased from 12.92% to 23.64%. When the ripening time increased from 0 to 60 h, the yellow index
increased significantly, and more than 85% of fruit skins turned yellow. The content of carotenoid increased to 4.90 pg/g
(maximum), while V., decreased from 326.66 mg/100 g to 180.00 mg/100 g, and total sugar content increased significantly.
When ripening time extended to 108 h, the content carotenoid increased to 10.93 pg/g, and the changes of the V, soluble
protein and total sugar were not significant. The aroma compounds of mango was mainly terpenes, among which the

content of terpinolene was the highest, and its content increased rapidly within 60 h of ripening. Exogenous ethephon
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accelerated the synthesis rate of iso-terpinene in fruits. After 60 h of ripening, the color and aroma of mango reached

maturity.

Key words: mango; ethephon; physical and chemical indicators; nutrient characteristic; aroma characteristics

T2 (Mangifera indica L.) 7E 41 5833 90 4~
[ FHRA T, JEi B A R IR 2 — 02 ek
AP SR LA e A B, B A RIE | MRAR AR LA
KB BIEFER (B, 44228 | W5 . R4
PR ), BB IR T2 s, ARk, 7E
FEIEERTA . TP A AT P BRI E TR AL
TER I, PER—5S SR 4R S]. 4T
GLIPTE | RSP FNTE PRI T B T BRI
Py SRR SRR, Bk — S DI SRS . MEID
R 7R 3 NP R AR IR EE R L TP AE
EAS BIE ARHE) PR .

P IR R — e L A (1) P R A A SRS o N S R
RIS REEARSL A . TE R Y T BT 32 LT B A A
FKUFE, FE R R Hp R A i A A AN SRR
Ao E R L IR DL, PR RCR S e e e R R
—J7 I, SRR AT SRS N R & T E
IR Ry RIS PRI BB AR A, 2T B A A I P e i
EAMMEE AR, S S AR i C SR
F R, LA ATk A S &5, T itk R A, SRSk
B, 5 R 2, RS/ AR UEL; 51—
J7 i, BE RSE I RER AN E 2, H H BB TiRTE IR
IET, RIS RIRSShE . — MR, TEASRA S H
IRIMEATT BE 5~8 dI°, HNIE L H (ZFHFDAVE il
S T EAA SO R b 2 B, S5
BE 1R Ko 3t PR 0 A 2 [R] R T SR S 1 AR Y s
B 1] o

DL 7K SR04 77 b AR T I LA, AR
TXF ARG EAE A B 1R, PRI R s 2R R
JEERGIRRAIIST, TRAIRTHRICR S bt i i 32
T BT B SRR AR AR AR, DUIASRAS S B e R
i, IR AR AT 25 T R—R AN T BEASsC LA
PR (GRS ETFEXT L, IR RIAEZA T Bt
R FERR . EHFEY . AP RS A R,
FER TR T S B VRS R AR PR S IO AR A
1 HHSE
1.1 MRS

AETER(ER ) RETT; o
AR FE AL T RAEL SO, O Ak
2fi, Sigma 2\ H]; 2,6- A FEWY . PLIRIMLIR . IR . 4
MIGE A ZF DWW arsl, g wmbE ek}
FAHBRAF

Uvmini-1240 £84N30656 11 EZ-Test EZ-SX
2R FITREIGNL B AR EYN F] PR-201a 21
WHEETT  HAR ATAGO 2 Fl; NR60CP f %5 (1, 2=
1 DN = RRBRH A B 75 1260 Infinity /=300
FHOREIL . 7890B-5977A T GC-MA JFrig B 1Y

5 [ ZZHEE 2 Fl; 100 pm PDMS RIZEECSL S5
Supelco 2\ .
1.2 SLWHE
1.2.1 PERERITEE  ERITIAS RSN, 1
BURTE . s | R/N—3r 2R 2041 ~(15 kg),
15 g ZIERIE TA0N b, Be— D4Rk, meE 2R
LM E . AREFIRIEE 30 C, AHXRE 40%~
50% ZEf o 12 h HURE 20 755, B SRR 1]
A, i BHERIC S AN 1 B 10, B
ST AR 37 BIEAT A R A K, T e TR R T
—20 °C FYPKFE AR
1.2.2 RABEENE RAHBETFITEEIRIGHLI ERE
AR RS, 5 AL S AR A Ao A SR B HIL 2, VR G
AR RE b T = A B AR O (A 3RSk AR
SHEARE 2 mm [BIATE . W 254 AR S mmys, B
AEFE 1 mm/s, J5EHEE 5 mm/s, H/MNEAITTT 5 g, ZF
WINARRE 8 mm, A A7 LLARIT (N) IR o
1.2.3 REEFEREEOE  FIHGZETHNE R R
Fegr L o™ bHE, Hor L"RORSEE, a FoR L1 4%
AL, RS EEEA L, WBIEARITAEA
Fa%i.

O RS (Yellow Index, YI) = 184.86x (b"/L")

X (D

1.2.4 WIEERRNE Z=BRER GB 12456-2008 H1
MIFE AR S, ISEIRIR T, BRI SRR A 50
100 g, A ZE 250 mL, 1F 75~80 °C 7K¥# 30 min, i
PEJSHL 50 mL PR, N AR, FH NaOH FRifEda i
R, TRLTAD 30 s ANHREHZL AT, e N IHFEIRRL,

Ef‘?ﬁﬁ%@?i(%)=CxV1x§x£x100 X (@
0

. H: C 2 NaOH ¥, mol/L; V, A & 114 #E
1 NaOH 4%, mL; V, B AARFE, mL; K i
P2 SRR I ZR B, 0.067; F R RE B R B A 55
m AEER R A, g
1.2.5 FIEEPERDEY) S EME PRI IS R
JFH L o0 B A 2 AT 5 P 18 T 9 ( Total Soluble
Solids, TSS) .
1.2.6 ARG EIE  S% CGRECR A B L
SEHGFE TS b LSRR AT M B I AR 1 -
i R IR AR A, DLIC/K A AR EbR v i £, T2
A19%(1.0 g), A 10 mL ZEAE K, k7K v 256 $R B
30 min ¥ A0 TUE, FRE A 5~10 mL ZEM87K Ik
06 10 min, SEPEEE . BX 2 mL BB AR, Jin
A 6% M 1.0 mL MIFRIR 5.0 mL, $55] fa Z IR



544 5 2 1)

BAREF: | S5 IR BT QR — 5 E R T S SRR R 371 -

‘B 20 min, BEAEE T 490 nm DGR, S8
1.2.7 5% PESENE =08 Ibarra-Garza 250!
T IS G, AR AT3R (3.0 g), H 80% ITRTRTE
EE G VKU T FE S F S, 5 & TG4, 8000 r/min B0

10 min, £ 440 nm &b @ BT3RS 8 N R

i, DA png/g FW R,

1.2.8 #4i/EZE C Sl 10 g RALENOKE
FH 50 mL B2 (2%, v/v) WP I g, FH 2,6- — &8
B e e 2% C Sral

1.2.9 AIEHEEAEEENE =% Ei—5500 R

FHMZ s PR AIIK(2.0 @), A 5 mL 2%
KRS ST 4 °C. 12000 r/min 5.0 20 min, Y8
EVEW . B ImL RIS, DA 5 mL 25 Shfirssis, 1R
AL FEHECE. 20 min, 7E 595 nm R RE K OGIE, 1
BE AL

1.2.10 REEFSST 5T

1.2.10.1 TH=zS [EARAEC(HS-SPME) KM J5 3% BURE

i 8.0 g AESH T 20 mL TRZSFESI, 258, 253 25 C
ST 12 h, [FEAHTAE BUET 4 PDMS 100 um T 25 4%
B 40 min, 220 °C f#W% 3 min L,

1.2.10.2 SAHEORE ISR (GC-MS) S XI4ERN

FU WA TS, AiEAE HP-5(30 m<0.25mm);
A A< 1.0 mL/ming F2)F FHR: W) 45 15 B

50 °C 454 1 min, LA 5 °C/min F+Z 250 °C %45 10 min,
HERE LRE 250 °C; #ERE 720 Norii. TiRg o& Ak

BRI BE 200 °C; EI B F16: 70 eV, TR M5 FE N

m/z 35~500.

e FHFR LR (0.5 mg/mU) S NARY), 22850 A HY
HUAERE S, H 04 B BT JC el i 8, HLHY
AR LH 53 AR TS, SR FRAR A PN AR A A NIST AR
WERSIE A SRS R AL i Eida, 2754 SOk st
FHRUETE EIRTH U 25 FE A TAZ R RN, F AT —
A A A S A
1.3 #iELIE

HC 3 o 5 H 0 S A, T A 8Os SR
OriginPro8.0 1/ [l . #] A Duncan's & 1§ 2= & 56
(P<0.05), P FE S - BEZ MR 10 25 5 i 5
2 GREHH
2.1 AEMERAM ERTRIBUIRFRAITE L

SRS R R 2 N SR S 1) S b, R T HER S
ATE SRR E R E bR 2 — 2, 3R 1 AN TR R
By Be s SR PRALFE AR, W15 1 Fraas, A28 5 i i B Sy
19.76 N, B 5 A8 A (8] if) S, JFCAEE B B R T~ 94
FEaE, Horp, M EL AN 0 h 3531 48 h B, T2ERAY
N REZ 2.14 N, FELGEY B b 2R P g A 2 il 58k
TRE(P<0.05) ; MBI TR] A 48 h 15%1] 108 h B,
SRR AR SE R R E 0.99 N, BSRAHEEAT9R 4 T F
Fkad, ()RS 48 h AHELIF T B TE2E A . FELN
FpPaEE T, PO AT BRAR I AR Y 204 fh &, T

W IERAR — B A A, SR S AR 3 P T O, 20k
PO A e S A5 SR I OB Tl RN B S5 A R SR A &2
LEERART

® 1 AFEERAG B RS

Table 1 Physicochemical properity of mango at different
ripening stages
NG T (N) AR (%) TSSHIEME(%)

1(0h) 19.76+4.28" 1.37+0.25° 12.9240.51°
2(12h) 11.07+1.91° 1.07+0.15° 16.02+0.11°
3(24h) 8.31+3.31° 1.04+0.06" 17.04+1.48%
4(36h) 3.27+1.42¢ 0.87+0.12% 18.25+0.92%
5(48h) 2.14%0.69° 0.67+0.06* 18.84+2.32%
6 (60h) 1.88+0.67° 0.64+0.15% 21.36+1.73°
7(72h) 1.64+0.53° 0.54+0.06% 23.64+0.91%
8 (84 h) 1.41£0.47° 0.40£0.01° 23.85+1.03%
9(96 ) 1.17+0.24° 0.50+0.09° 24.13+0.82¢
10 (108 h) 0.99+0.18° 0.27+0.06" 23.64+1.53¢

TE: A — S N A TR s & B Z AT GE 122 53 (P<0.05)

RIG ARG AR R PR R ERR A TSS AYAE LN
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AT IR TS 420 1 SR A o e A b, DR T A BILIRR 11 4y
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Fig.1 Changes of mango skin color at different ripening stages
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Fig.2 Changes of mango yellow index at different ripening
stages
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Table 2 Changes of nutritional ingredients of mango at different ripening stages

ANTR) i B KA FE (pg/g) 4/ % C(mg/100 g) M (mg/g) ATVAERE (mg/mL)
1(0h) 3.37+0.85% 326.66+23.08° 0.14+0.01° 73.93+2.35%
2(12h) 2.67+0.85" 273.33+23.10° 0.41+0.03° 83.93+3.91°
3(24h) 2.24+0.58" 240.0020.11" 0.46+0.08" 93.7445.52°
4(36h) 3.29+0.65% 214.10+28.28% 0.59+0.04< 104.71+6.53¢
5(48h) 2.48+0.17° 233.33+11.55° 0.62+0.13¢ 123.55+10.43¢
6 (60h) 4.90+1.45° 180.00+30.25% 0.87+0.12¢ 136.71x1.75
7(72h) 3.96£0.55° 166.66+23.08°" 1.07+0.02° 142.84+3.87"
8 (84h) 3.53+0.35" 160.56+28.25% 1.12+0.11° 142.90+1.67"
9(96h) 8.94+1.88° 153.33+11.25% 1.120.02° 140.13+1.01°
10 (108 h) 10.93+1.35¢ 126.66+11.58° 1.10£0.08" 149.48+0.28¢

TE: [Jl 5 AR PR Rm 8 I 2 A G722 57 (P<0.05)
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Fig.3 Total ionic current chromatogram of volatile components
in mango fruit at different ripening stages
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Table 3 Identification of main volatile components in mango

fruit (108 h)
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Fig.4 Changes of mango terpinolene content at different
ripening stages
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