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in
ó 

po
r 

pu
nc

ió
n 

m
ed

ia
nt

e 
un

 t
ex

tu
ró

m
et

ro
 C

ha
til

lo
n 

m
od

el
o 

FD
V

-3
0 

co
n 

pu
nt

al
 c

ón
ic

o 
de

 7
 m

m
, m

id
ie

nd
o 

la
 fu

er
za

 n
ec

es
ar

ia
 p

ar
a 

pe
ne

tra
r 

la
 p

ul
pa

. E
st

a 

va
ria

bl
e 

se
 e

va
lu

ó 
di

ar
ia

m
en

te
 e

n 
cu

at
ro

 fr
ut

os
 e

nt
er

os
 e

n 
lo

s 
qu

e 
se

 e
lim

in
ó 

1 
cm

 d
el

 

ep
ic

ar
pi

o 
en

 la
do

s 
op

ue
st

os
 d

e 
la

 p
ar

te
 m

ed
ia

, r
ea

liz
án

do
se

 d
os

 m
ed

ic
io

ne
s 

po
r 

fru
to

. 

Lo
s 

va
lo

re
s 

se
 re
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). 
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l m
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Figura 2.  Efecto del tratamiento hidrotérmico en el cambio visual de color durante 11 días después de iniciado el proceso 
de maduración de mango ‘Ataulfo’ a temperatura ambiente (20 ºC ± 2)  
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Cuadro 7. Cambios en color (Hue), ácido málico, sólidos solubles totales, azúcares totales, azucares reductores, almidón, 
Relación solidos solubles totales/Acidez titulable y Vitamina C durante el proceso de maduración de frutos de 
mango ‘Ataulfo’ con (CH) y sin (SH) almacenados a temperatura ambiente (22 ± 2 ºC). 

Días de evaluación Variables 
Trat 1 2 3 4 5 6 7 8 9 10 11 
CH 100.62a 103.37a 100.05ab 97.78ab 89.16bc 80.82cd 77.88cd 74.83d 75.27d 71.63d 72.33dHue externo 
SH 111.16a 109.94 a 107.85 a 106.56 a 103.08ab 98.95abc 93.06abcd 85.93bcde 81.06cde 75.29de 74.68e
CH 3.02 a 2.94 a 2.23ab 2.04ab 1.33bc 1.35bc 0.65cd 0.78cd 0.47cd 0.35cd 0.18dAcido 

málico (%) SH 2.70 a 1.86abc 2.29ab 1.69bc 2.31ab 1.47bcd 1.10cde 0.59de 0.67de 0.37e 0.24e
CH 10.75d 12.35cd 13.85bcd 15.88abc 15.73abc 15.35abc 18.15 a 15.70abc 17.80ab 19.28 a 19.15 aSólidos 

solubles 
totales (°Bx) SH 8.03e 10.28de 10.70de 14.20bcd 13.28cd 17.20abc 18.13ab 19.05 a 18.58ab 19.58 a 21.33 a

CH 6.83b 11.17ab 6.43b 8.59ab 9.11ab 9.11ab 14.57 a 12.51ab 8.90ab 11.07ab 9.62abAzúcares 
totales (%)  SH 7.11 a 9.73 a 7.46 a 7.15 a 12.20 a 12.51 a 10.45 a 11.68 a 9.52 a 12.51 a 12.72 a

CH 6.80 a 6.42 a 5.67 a 6.04 a 4.47 a 5.99 a 4.52 a 7.70 a 5.89 a 4.48 a 5.84 aAzúcares 
reductores  
(%) SH 7.93 a 6.61abc 6.30abc 4.47bc 4.38bc 5.54abc 4.22 c 5.64abc 5.21abc 4.43bc 7.38ab

CH 5.21 a 4.88ab 3.91ab 3.16ab 2.51b 3.52ab 2.81ab 3.10ab 2.91ab 3.77ab 3.50abAlmidón (%) 
SH 5.84ab 6.05ab 3.75abc 5.12abc 3.00bc 2.29c 6.49 a 6.03ab 3.93abc 6.61 a 6.34 a
CH 3.68d 4.38d 6.27d 8.36d 14.07d 12.43d 32.50bcd 32.86bcd 38.57bcd 59.78b 113.15a RSST/AT 
SH 2.99d 5.61d 4.76d 9.28d 6.77d 18.03cd 17.12cd 35.56bcd 30.66bcd 55.87bc 116.12a
CH 17.43ab 17.94ab 14.89ab 22.00 a 17.43ab 13.87ab 10.83b 11.84ab 17.94ab 12.86ab 15.40abVIT C (mg 

100.1 g) SH 16.92ab 16.41ab 15.40ab 19.46ab 18.44ab 14.89ab 11.84ab 15.40ab 20.98ab 13.37ab 13.37ab

Letras diferentes en la misma hilera y en la misma variable son estadísticamente diferentes (Tukey %$ 0.05%), (n= 4, escepto Hue 
n=6) RSST/AT = Relación sólidos solubles totales/Acidez titulable; CH = Tratamiento hidrotérmico; SH = sin tratamiento 
hidrotérmico. 
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Cuadro 13. Características de calidad de mango ‘Ataulfo’ sometido a tratamiento hidrotérmico e hidroenfriado y 
almacenamiento refrigerado a 10 y 13 ºC ó a temperatura ambiente por diferentes periodos 

 
TEM TRAT SEAL DDA HUE CHROMA PFP FIRMEZA ºBRIX ACIDEZ VIT C 

1
2C/TH 
3

 
* 

 
* 

 
* 

 
* 

 
NS 

 
* 

 
NS 

1
2S/TH 

1 

3

 
* 

 
* 

 
* 

 
* 

 
* 

 
* 
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NS 

 
* 

 
NS 

 
NS 

 
* 

 
NS 
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NS 
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* 

 
* 
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NS 

 
NS 

 
* 

 
NS 
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3

 
* 

 
* 

 
* 

 
* 

 
* 

 
* 
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3

 
* 

 
NS 

 
* 

 
NS 

 
NS 

 
* 

 
* 
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3

 
* 

 
* 

 
* 

 
NS 

 
* 

 
* 
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NS 

 
* 
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NS 

 
NS 

 
* 

 
NS 

1
2
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S/TH 
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3

 
* 

 
NS 

 
* 

 
NS 

 
NS 

 
* 

 
NS 

CH = Con tratamiento hidrotérmico; SH = sin tratamiento hidrotérmico; NS = no significativo, 0.05; * = significativo, 0.05.
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APÉNDICE 

Apéndice 1. Cambios en respiración, etileno, firmeza, pectínmetilesterasa, poligalactorunasa, pérdida de peso, color 
interno (Hue interno) y chroma interno durante el proceso de maduración de frutos de mango ‘Ataulfo’ con 
(CH) y sin (SH) almacenados a temperatura ambiente (22 ± 2 ºC). 
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DÍAS DE EVALUACIÓN 
VARIABLES TRAT 1 2 3 4 5 6 7 8 9 10 11

CT 40.28bc 39.67bc 48.20abc 56.71ab 62.34 a 57.30ab 50.89abc 42.91abc 47.98abc 40.49bc 33.64cCO2  (ml kg-1 h-

1) ST 24.21cd 21.21d 31.12cd 42.59abcd 64.61ab 68.38 a 66.07 a 63.63ab 61.43ab 50.68abc 38.99bcd
CT 24.01 a 26.94 a 26.26 a 26.67 a 26.71 a 27.09 a 19.11 a 25.16 a 23.33 a 28.97 a 28.61 aETILENO (#l 

kg-1 h-1) ST 30.82 a 32.58 a 43.58 a 39.27 a 32.88 a 42.52 a 33.52 a 33.68 a 31.04 a 34.43 a 32.95 a
CT 17.26 a 19.42 a 8.51b 4.84b 2.82b 3.03b 1.34b 1.58b 1.47b 1.21b 1.19b

FIRMEZA N ST 20.22ab 23.22 a 15.31abc 14.25abc 11.01bcd 4.18cd 1.69d 1.98d 1.40d 1.37d 1.41d
CT 30.14bc 38.77ab 31.45bc 21.32c 47.16 a 29.79bc 25.98c 23.39c 31.96bc 24.28c 28.39bc

PME mg-1 10-1 ST 16.15 c 54.66 a 46.43ab 22.31c 20.07c 20.30c 25.42bc 24.00c 25.97bc 28.14bc 25.83bc
CT 170.52f 185.33ef 274.22def 370.52bcd 333.48cde 448.30abc 292.74def 422.37abcd 496.44ab 502.00ab 563.11 a

PG #l L-1  ST 107.56d 177.93cd 348.30abc 289.04bcd 359.41abc 352.00abc 544.59 a 418.67ab 546.44 a 529.78 a 529.78 a
CT 0.00j 1.04ij 2.24hi 3.35gh 4.72fg 6.03ef 7.14de 8.31cd 9.36bc 10.36ab 11.46 a

PFP (%) ST 0.00j 0.81ij 1.67hi 2.49gh 3.52fg 4.55ef 5.46de 6.43cd 7.40bc 8.19ab 9.10 a
CT 84.08ab 86.54 a 81.85ab 81.59ab 77.13bc 83.05ab 72.68cd 56.49e 72.93cd 67.56d 69.41d

HUE Interno ST 86.67 a 83.87abc 84.91ab 83.01abc 82.52abcd 82.31abcd 76.48bcde 57.72f 75.09cde 74.15de 71.44e
CT 38.62bc 37.01c 38.77bc 38.49bc 37.95bc 39.40b 38.04bc 44.92 a 39.71b 21.36d 39.18bcCHROMA 

Interno ST 38.42b 38.31b 38.59b 39.69b 38.40b 39.64b 38.95b 45.25 a 39.40b 20.76c 38.94b
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Apéndice 2. Características de calidad de mango ‘Ataulfo’ sometido a tratamiento hidrotérmico e hidroenfriado y 
almacenamiento refrigerado a 10 y 13 ºC o a temperatura ambiente por diferentes periodos 

TEM TRAT SEAL DDA HUE CHROMA PFP FIRMEZA ºBRIX ACIDEZ VIT C 
1 96.08bc 30.67jkl 1.89p 9.32bc 14.20ijk 2.43ab 16.41cdefghi
2 78.85ghijklm 33.38efghij 6.06klm 2.69cd 16.95fghi 1.37cdef 9.30ghiC/TH 
3 72.34klmn 34.90abcdefg 10.81defgh 1.40d 16.7fghi 0.43ijkl 5.24i
1 109.09 a 31.40hijkl 1.60p 20.74 a 11.28k 2.65 a 18.44abcdefgh
2 97.27bc 32.06ghijkl 5.22lmno 4.67cd 17.83cdefghi 1.65cd 9.30ghiS/TH 

1 

3 74.88jklmn 36.90ab 9.66efghij 1.37d 20.45abcdef 0.35kl 5.75hi
1 93.63dc 31.48hijkl 3.47mnop 7.27cd 16.73fghi 1.59cde 11.33efghi
2 79.86hijkl 33.40efghij 7.68ijkl 1.88d 16.90fghi 1.00efghi 15.40defghiC/TH 
3 73.34klmn 34.00cdefghi 12.66bcde 1.25d 18.25cdefgh 0.61hijkl 18.44abcdefgh
1 104.35ab 30.40kl 2.56op 14.55ab 15.83ghij 1.47cdef 17.43cdefghi
2 86.71defgh 34.58abcdefg 5.92klmn 3.44cd 18.05cdefghi 1.14defgh 16.92cdefghiS/TH 

2 

3 71.94lmn 36.93ab 9.94efghij 1.25d 20.13abcdef 0.53ijkl 15.40defghi
1 88.84cdef 32.05ghijkl 3.94mnop 5.01cd 17.98cdefghi 1.63cd 18.44abcdefgh
2 80.68fghijk 33.66efghi 7.37ijkl 2.32d 17.30efghi 0.98ghij 18.44abcdefghC/TH 
3 73.90jklmn 34.50abcdefg 11.87cdef 1.32d 17.50efghi 0.37kl 16.92cdefghi
1 96.90bc 32.04ghijkl 3.80mnop 14.65ab 17.75defghi 1.71cd 18.44abcdefgh
2 82.08fghij 35.68abcdef 7.26jkl 1.85d 19.70abcdefg 0.71ghijkl 18.95abcdefg

10º 

S/TH 

3 

3 74.05jklmn 36.54abcd 11.35defg 1.43d 21.13abcde 0.27l 14.89efghij
1 94.11dc 31.18ijkl 2.68op 5.76cd 15.08hijk 1.80c 17.94bcdefghi
2 78.21hijklmn 33.67defghi 6.43klm 1.59d 17.48efghi 0.90fghijk 10.32fghiC/TH 
3 72.17lmn 34.67abcdefg 10.82defgh 1.25d 16.95fghi 0.37kl 8.79ghi
1 104.26ab 29.86l 2.94nop 15.37ab 12.25jk 1.86bc 14.38defghi
2 86.78defg 33.26fghijk 6.45klm 3.03cd 18.28cdefgh 1.27cdefg 13.37defghiS/TH 

1 

3 71.13mn 37.16 a 10.74defgh 1.30d 20.63abcdef 0.24l 8.79ghi
1 83.83efghi 33.82cdefghi 6.46klm 2.45d 18.23cdefghi 1.37cdefg 16.92cdefghi
2 78.19ijklmn 34.63abcdefg 10.32defghi 1.55d 18.73bcdefgh 0.63hijkl 9.30ghiC/TH 
3 73.36klmn 33.91cdefghi 14.72abc 1.17d 18.93bcdefgh 0.27l 24.03abcde
1 91.35cde 32.72ghijkl 5.53lmno 3.69cd 17.68defghi 1.67cd 16.92cdefghi
2 75.72ijklmn 36.55abc 8.79ghijk 1.26d 20.58abcdef 0.51ijkl 13.37defghiS/TH 

2 

3 70.10n 36.20abcde 12.50bcdef 1.17d 21.80abc 0.25l 30.63ab
1 76.20ijklmn 33.32fghij 9.54fghij 1.83d 19.78abcdefg 0.88fghijk 23.02abcdef
2 74.13jklmn 33.87cdefghi 13.13bcd 1.10d 18.43bcdefgh 0.39jkl 24.54abcdC/TH 
3 74.05jklmn 36.54abcd 17.69 a 1.19d 19.75abcdefg 0.20l 31.14 a
1 79.64ghijkl 34.10bcdefgh 8.14hijkl 1.59d 22.33ab 0.90fghijk 28.60abc
2 75.48ijklmn 34.89abcdefg 11.28defg 0.84d 21.63abcd 0.27l 20.98abcdefg

13º 

S/TH 

3 

3 70.37mn 34.58abcdefg 15.09ab 1.28d 22.93 a 0.25l 23.02abcdef
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