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Application of Heat Treatment Technology in Melon Preservation
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Abstract: The effect of heat treatment (HT) technology on the storage quality of three different varieties of muskmelons cultivated in
Xinjiang - an early-ripening variety (Xizhoumi No.25), middle-ripening variety (Jinmi No.3), and late-ripening variety (Jiashi melon) - was
investigated. The melons were treated under different HT conditions (temperature and time) to analyze the physiological changes when stored at
room temperature (23+2) °C. The optimized HT conditions of different melon varieties were selected and the effects of heating processing on the
postharvest quality of the melons were studied. The optimum HT conditions for Xizhoumi No.25 and Jiashi melons were 62 °C and 15 s,
whereas those for Jinmi No.3 melons were 58 °C and 15 s. The heat tolerance of the peels influenced the optimum HT conditions; the melon
varieties with darker peels were more tolerant than those with lighter peels. After 18 days of storage, the conductivities of Xizhoumi No.25,
Jinmi No.3, and Jiashi melons. were 61.24%, 65.94%, and 74.18%, respectively, representing decreases of 12.54%, 17.72%, and 10.93%
compared with those of the control group. HT technology effectively delayed fruit hardening and remarkably inhibited the increase in total
soluble solids content. Thus, the quality of different varieties of melons was better maintained during storage. This study has provided theoretical
and technical support for the industrial application of HT technology for muskmelon storage.
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Table 1 Technical scheme for heat treatment of melon

ArEin A RAIIEZ/C  BixiastiEl/s

Tl 1(54) 1(10)
T2 1(54) 2(15)
T3 1(54) 3(20)
T4 2(58) 1(10)
T5 2(58) 2(15)
T6 2(58) 3(20)
T7 3(62) 1(10)
T8 3(62) 2(15)
T9 3(62) 3(20)
CK / /

1.4 € 8 4R K7 ik

141 R
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Fig.1 Effect of heat treatment on the melon fruit phenotype of ‘Xizhoumi No.25’ melon
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Fig.2 Effect of heat treatment on fruit phenotype of ‘Jinmi No.3’ melon
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Fig.3 Effect of heat treatment on fruit phenotype of ‘Jiashi’ melon
R 2 HAIEXT “FIMNE 25 57 FHINREREE RIS (N)

Table 2 Effects of heat treatment on fruit hardness of ‘Xizhoumi No.25” melon (N)

0d 3d 6d 9d 12d 15d 18d
CK 13.95£0.16  9.56+0.17°  8.45+0.27°  8.26+£026° . 7.61£0.22° 6.91+0.21F  5.74+£0.21f
Tl 13.95+0.16 11.00£0.17° 10.74+0.13>  9.33£0.19° " 7.75+0.19%  7.15+0.18  6.62+0.15¢
T2 13.95+0.16 10.76£0.15¢  9.25+0.16% . 8.76+0.15° 8.06+0.19¢¢  7.75+0.17¢  6.66+0.23°
T3  13.950.16 10.69+£0.14¢ 1096+0:18" < 9.76+0.14> 7.88+0.25%  6.95£0.18"  6.48+0.25°
T4 13.95+0.16  10:15+0.15°/ > 9.82+0:21° 9.66£0.19°  9.17+0.17*  8.84+0.10°  7.36+0.18°
T5 13.95+0.16 "10.36£0.17° 10.01+0.14%. /8.73+0.24°  8.23+0.14°  7.81+0.15°  7.04+0.18«
T6 13.95+0.16 11.53£0.20° 10.76+0:17° 10.2240.20°  9.25+0.16*  8.14+0.17*  7.37+0.18°
T7 13.95%0.16 » 10.1940.20°  10.04+0.15° 9.49+0.27>«¢  8.78+0.13®  8.20+0.21°  7.75+0.18°
T8  13.95£0.16. 12:34+0.10* 11.54+0.10° 10.53+0.22*  9.45+0.21*  9.02+0.22*  8.53+0.15*
T9 € 13.95+0.16 11.36+0.20° 10.05+0.10°  9.26+0.18¢  8.66+0.19°  7.44+0.19%  6.74+0.15%

i RN F A AR IR B £ % 2% p<0.05, TR
3 AAER “€% 357 FMINRSIRERRIRM (N)

Table 3 Effects of heat treatment on fruit hardness of ‘Jinmi No.3* melon (N)

0d 3d 6d 9d 12d 15d 18d
CK 12.82+0.18 10.85+0.20°  10.12£0.22°  8.88+0.18¢  8.44+0.21% 7.90+0.27¢  6.96+0.23°
Tl  12.8240.18 11.25£0.19°  9.75£0.22¢  9.04+0.18¢  8.29+0.18 7.62+0.21°f  7.43+0.20¢
T2 12.82+0.18  11.4240.22°  9.34+0.19"  8.84+0.19¢ 8.03+0.19%  7.35+0.17¢  7.33+0.18¢
T3 12.82+0.18 11.43+021°  9.13+0.23"  8.97£0.24¢  8.74+£0.22%¢  8.35+0.18¢  7.45+0.19%¢
T4 12.8240.18 11.34£0.17° 10.45+0.17° 10.23£0.22° 9.35+0.16"  9.18+0.20°  8.44+0.21%
T5 12.82+0.18 11.45£0.18°  10.97+0.23* 10.74£0.19* 9.85+0.19*  9.60+0.18*  9.00+0.28"
T6 12.82+0.18 11.83+0.18°> 10.53+0.17° 10.11+0.28> 9.25+0.22®  8.80+0.15°  8.53+0.20®
T7 12.82+0.18  11.45+0.19®  9.74+0.18¢ 9.64+0.21°  8.66+0.18%  7.95+0.22°  7.73+0.18
T8  12.82+0.18 10.53+0.18¢  9.56+0.20%  9.15+0.22¢  8.81+0.16° 7.55£0.19%  7.37+0.21«¢
T9 12.82+0.18 10.43+£0.22¢  8.75+0.212  9.15+0.22¢  7.7440.19¢  7.65£0.24°%  6.61+0.22°
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Table 4 Effects of heat treatment on the fruit hardness of ‘Jiashi’ melon (N)

0d 3d 6d 9d 12d 15d 18d
CK  14.50+0.22 11.25£0.25* 10.43+0.21%*  8.26+0.10°  7.62+0.20°  7.41+0.24°  7.05+0.17°
Tl 14504022 11.34+0.18* 10.20£0.19¢ 9.07+0.31°  8.05+0.13%¢  7.89+0.09«  7.56+0.18%
T2 14504022 10.96+0.23«¢  9.98+0.25¢  8.62+0.20% 7.72+0.12%  7.53£0.19°  7.50+0.17<
T3 14.50+0.22 11.15+£0.24>* 10.14+0.21°¢  8.96+0.23%¢  8.23+£0.22°  7.39+0.26°  7.35+0.19%
T4 14.50+0.22 10.61£0.21¢  9.84+0.18¢  8.56+0.17%  7.75+0.20% 7.67+0.20%  7.47+0.17%
T5 14.50+0.22 11.05+0.25%  10.37£0.17° 8.57+0.17% 8.05+0.23%¢  7.62+0.12%  7.50+0.19
T6 14.50+0.22 11.04+£0.22  9.87+0.20¢  9.11+0.42°  8.65+0.21®  8.11+0.19°  7.71+0.15°
T7 14504022 11.23+0.21%° 10.74+0.21®® 9.86+0.17°  8.75£0.22°  8.65+£0.23*  8.25+£0.07°
T8  14.5+0.22  12.20+0.20*  0.95+0.24° 11.0+0.15*  9.50+0.21*  9.07+0.19*  8.94+0.24*
T9  145+022  11.40+£0.19* 10.30+£0.17° 9.82+0.19* 8.90+0.22° 8.80+0.81*  8.76+0.23°
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Fig.4 Effects of heat treatment on fruit hardness of melon
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Table 5 Effects of heat treatment on TSSof ‘Xizhoumi No.25’ melon (%)

0d 3d 6d 9d 12d 15d 18d
CK 12.36£0.02  13.48+0.08% 14.56£0.04°¢ 15/73+0.01* 16.43+0.05 13.02+0.07° 11.13+0.14°
Tl 12.36+0.02 13.08+0.13¢  13.97£0.08° . 15.27£0.02% 14.97+0.05° 12.55+£0.04"  11.46+0.02¢
T2 12.36+0.02 13.9940.07°  15.3440.11* < 13.64+0.05¢  13.45+0.03° 11.65+0.03¢  12.04+0.16¢
T3 12.36+0.02 13198+0.02% © 14.89+£0.11%715.97+0.06®  13.36+0.02° 12.63+0.02f  12.00+0.01°
T4 12.36£0.02  13.54+0.02°¢  14.324+0.02% / 16.10+0.11*>  14.03+£0.06¢ 13.42+0.11° 12.53+0.02°
T5 12.36+0.02 14.6340.02% . 14.994£0.11>  15.36£0.09¢  16.02+0.07° 13.45+0.03¢  12.56+0.02¢
T6 12.36£0.02 13.98+0.03°  14.24+0.03% 15.10£0.07%f 16.36+0.03° 14.73+0.04° 13.27+0.02°
T7 1236+£0.02 . 13:48+0.10%¢  14.01+0.10°  14.90+0.10°  15.22+0.01° 16.10+£0.11°  13.54+0.03"
T8 12.36+0.02.  13.87+0.10° 14.72+0.01%  14.97+0.08" 15.21+£0.04° 16.91+0.09* 14.64+0.05
T9 12.36£0.02 12.44+0.03°  13.98+0.09°  15.36+0.01¢  13.34+0.04° 13.65+0.04¢ 12.16+0.02¢

6 HAIERT “&% 357 FHINRSE TSS s (%)
Table 6 Effects of heat treatment on the TSS of the ‘Jinmi No.3’ melon (%)

0d 3d 6d 9d 12d 15d 18d
CK  12.00£0.09  12.10+£0.18%  13.06+0.12°  11.13+0.03>*  10.04+£0.09°  9.75+0.02% 9.434+0.02°
Tl 12.00+0.09 12.00£0.07%%  14.52+0.022  11.35+0.02®® 10.44+0.02> 10.34+0.03%  9.34+0.02°
T2  12.00+0.09 12.63+£0.02%¢  13.44+0.02®*  13.01£0.07° 12.73£0.02®* 10.56+£0.02*  10.01+0.02°
T3 12.00+£0.09  12.85+0.06°  14.37+0.03"  11.96+0.07¢  10.84+0.03*  10.68+0.01*  9.98+0.02°
T4 12.00+0.09  12.02+0.06°%¢  12.52+0.01%  13.99+0.10°  11.98+0.04°  11.75+0.03>  10.55+0.04%
T5 12.00£0.09  12.09+0.09° 12.35£0.04°  14.00£0.05*  12.00+0.08°  11.09+0.11*  10.02+0.03°
T6  12.00+0.09  12.37+0.03*  12.98+0.04>  11.28+0.09* 10.99+0.07%¢  10.34+0.04¢  9.89+0.09
T7 12.00+0.09  12.00+£0.07%¢¢  12.34+0.04>  14.64+0.02° 10.26+0.02¢  10.30+0.02¢  9.64+0.03¢
T8 12.00+0.09 12.63+0.01°%¢  12.36+0.02¢  11.55+0.03¢  11.05+0.10°  9.97+0.07%¢  8.36+0.02¢
T9  12.00+0.09  14.03+0.07® 10.83+0.05°  10.74+0.02*  10.76+0.03¢  10.01%0.1¢ 8.06+0.13¢
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IX P REAETE WA, &I A AT e B i A T i
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B ARSI FEY R RS, SECT WA S E
FAEARY . Ik Al 3 3 FPEE A TSS A &AM E, 18
TR fe HARA R 7 SCREA RN I L% « 4% 3 57 1 “ffil
R JsEd TSS FFE, FTRESE 75 % HR A P 5k
FERR, SEERN A g shineg, Ik 7Ry R
(Y FERT, T AR A 7 SN IE R “ PG JH % 25 57 [1) TSS
AR, A EG S ST s e RS SRR AN
& A 22 50l o

& Sa TN, “PEMEE 25 57 RAbFRL 2 ) 5L
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AR 15 d ] TSS & Eferm, HOATIEZ R 1.25 fif. #4

ARFEXT PGB 25 57 SRR mLEAA A, 3
RERE I AR SR 2 JEAT (1) BRI 5T - Juan 252312 ]
AR AL PR ZEAFRA AR T St IR i 5 Rtk
BT #UE RN TSS &R A 2 R AR, XER
TR s A —5. HE Sb al4n, “4% 357 T3, TS5
MHEAETM 12 dE5_HeRbBAEZREE
(p<<0.05), CK HTEW S 6 KA TSS ErEIAFIHR KA
fH (13.06%), TMHHGEIAEE 9 KIAR|mE, TSI
PRI DARESE  “4:%5 3 57 BTJIARSE TSS & & Mg
DL, BT A AERF R IR XU o

“AMITIV” CK 415 A HR2H 2 7 B2 (p<<0.05),
HEIRE 2 MTCREZER. TS AL 9 RS
ISR EKAE, TSS Sriaxt AL 1.10 f%. s
i, CK 2H TSS 7 & 5fi%, nifig /e F el 5 a2
JERs, Wb TR SRS, S TSS =R
K, 62 C (T7~T9) 49tk CK 415 12.60%- 13.80%-
11.80%, T8I TSS Fri iy, 1X 0] HEAH TIEkm
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Table 7 Effects of heat treatment on TSS of ‘Jiashi’ melon (%)

0d 3d 6d 9d 12d 15d 18d
CK 11.54+0.03  12.03£0.07°  12.85%0.03°  12.33£0.04" . 10.66+0.03¢  9.36+0.03f 9.27+0.02f
Tl 11.54+0.03  12.23£0.02%  13.3440.04* - 13.99+0.05* 12.09+0.12° 11.06+0.12«¢  9.66+0.02°
T2 11.54+0.03  12.53+0.03%¢  13.03+0.02* 13.56+0.03" " 12.02+0.03° 10.21+0.02%®  9.65+0.03°
T3  11.54+0.03  11.89£0.09%¢ ©12.64+0.01¢ 13.08£0.08% 12.10+0.10> 11.02+0.06¢  10.02+0.04°
T4  11.54+0.03  12.08+0.11®  12.62+0.02¢ ' 13.56+0.03°  11.74+0.02° 11.44+0.05° 10.92+0.07%
T5  11.54+0.03. 12.33£0.04%¢ 12.57+0.02¢ 13.16+0.12° 11.91+0.11° 11.42+0.01* 10.41+0.02%
T6 11.54+0.03 11.63£0.02®* 12.27+0.02¢ 12.90+0.11°  11.09+0.06° 10.36+0.02%¢  9.55+0.03°
T7  11.54+0.03 . 12.09+0.14* . 12.45+0.03° 13.09£0.10¢ 11.95+0.06* 10.24+£0.01°  9.64+0.01°
T8 11.54+0.03. 11.96+0.072 12.24+0.03¢ 13.53+£0.01® 12.55+0.03* 11.27+0.09°  10.08+0.13?
T9 11.54+0.03 12.35£0:02® 12.72+0.02° 12.99£0.10% 12.49+0.09°  10.30+0.09°  9.81+0.17¢
a 0d 3d 6d 9d 12d 15d 18d b 0d 3d 6d 9d12d 15d 18d C 0d 3d 6d 9d 12d 15d 184
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Fig.5 Effects of different heat treatments on TSS of different varieties of Hami melon
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Table 8 Effects of heat treatment on the fruit conductivity of ‘Xizhoumi No.25” melon (%)

0d 3d 6d 9d 12d 15d 18d
CK  32.84+0.09 53.82+0.10* 56.74+0.14* 59.45+0:16"  66.47£0.20* 69.93+0.21*  73.78+0.58
Tl  32.84+0.09 40.73+0.21°  49.65+0.19°  50.74+0.20° . 56.74+0.23¢ 58.92+0.20% 68.14+0.19
T2 32.84+0.09 42.86£0.23° 53.54+0.19° 56.73+0.20°¢ 59.52+0.20° 63.53+0.27° 68.24+0.20°
T3  32.84+0.09 53.46+0.23° 56.74+£0:22% 59.24+0.22%" 62.35£0.17° 66.22+019*  70.23+0.23°
T4  32.84+0.09 42:30+0.16%  49.34+0.22° 55.90+0.15° 56.74+021° 59.75+0.21°  62.67+0.23°
T5  32.84+0.09 "41.93£0.25¢ 48.37+0.14%. 52.33+0.23¢ 54.23+0.23" 56.74+£0.19"  64.05+0.17¢
T6  32.84+0.09 42.58+0.12%¢ 49.64+1.21° 50.76+0.19° 56.77+0.19°  61.76£0.21¢  63.92+0.21¢
T7  32.84£0.09 » 42.45H0.20° 53.3240.79° 56.02+0.21° 57.75+0.20¢ 59.67+1.27¢  62.25+0.18°
T8  32:84+0.09. 36.46+0.21F 41.15£0.21° 44.43+0.20° 54.36+0.16° 56.77+0.22"  61.24+0.20°
T9 < 32.84+0.09 40.81+0.13° 49.97+0.29° 51.03+0.19° 53.82+0.20° 58.75+£0.18  64.06+0.20¢
E: RRNB TR R R L E £ B F p<0.05. TR
R9 AAEX “€F 35" MINREBSHRHTM (%)
Table 9 Effects of heat treatment on the fruit conductivity of ‘Jinmi 3’ melon (%)
0d 3d 6d 9d 12d 15d 18d
CK 34.84+1.11 40.50+£0.59® 4529+0.79° 52.82+1.60°  64.33£0.60° 72.39+0.91° 83.66+0.58"
Tl 34.84+1.11 40.34+0.96° 44.53+0.65° 49.47+0.64° 60.32+£0.78>  68.12+0.52¢  78.41+0.40°
T2  34.84+1.11 4028+1.62®  43.57+1.62°  49.14+0.94° 58.88+2.46°¢ 67.91+0.42° 82.30+1.73"
T3 34.84+1.11 4025+0.73® 43.19+0.65* 48.93+0.94%¢  58.62+0.59¢  67.96+1.32° 74.08+1.83¢
T4 34.84+1.11 40.01+0.69® 42.78+0.95% 47.25+0.70%  56.75+1.73°  66.79£0.60° 68.75+1.22¢
T5 34.84+1.11 38.39+0.14° 41.34+0.74°  44.94+0.80°  54.92+£1.23F 64.99+0.11¢  65.94+1.95
T6  34.84+1.11 39.14+1.04% 41.62+0.59%  46.08+0.71¢"  55.18+0.59" 67.46+0.69° 74.17+1.05¢
T7 34.84+1.11 414741270 43.93+0.68° 57.03+1.56* 61.04+0.66° 72.37+0.96° 78.54+1.15°
T8 34.84+1.11 40.96+1.128  43.93+0.85"  56.07+0.67*°  63.83+0.42° 74.64+1.63* 81.65+1.38"
T9 0.35£0.34  40.95+£1.03* 44.59+0.91® 57.30+£0.63° 61.32+1.14>  75.04+1.09° 86.55+1.88°
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R0 HAALIEXT “MYBI” EHICRSCER SFAIRME (%)
Table 10 Effects of heat treatment on the fruit conductivity of ‘Jiashimelon’ (%)

0d 3d 6d 9d 12d 15d 18d
CK  49.09+129 57.50+0.77° 61.49+0.28"  7126+1.81° 76.82+0.85 81.74+1.95°  85.11+0.80°
T1  49.09+1.29 56.62+1.43* 60.63+1.28  68.30£1.35° 74.58+2.07° 80.15+1.50°  84.36+1.12°
T2  49.09+1.29 53.18£0.38> 55.7442.83¢  61.58+0.48< 63.9940.50° 76.37+1.99®  80.67+1.53
T3  49.09+1.29 56.89+0.79° 60.39+0.15*  63.38+0.51°  68.23+0.95 72.93+1.68  79.92+1.53°
T4  49.09+1.29 5230+1.06° 56.71+1.32¢  59.40+1.67° 64.06+1.76° 702241224  79.34+0.11°
T5  49.09+1.29 56.11+0.87° 58444025  62.11+1.68¢  69.19+1.64° 73.37+0.48  79.38+0.54°
T6 49.09+1.29 52.14+1.29° 57.88+1.64%  63.40+1.48  67.70+0.96° 70.09+0.77¢  76.5+1.42¢
T7  49.09+1.29 55.89+221% 57.63+0.45% 61.67+1.21%% 64.28+0.52¢ 74.48+0.45%  79.04+1.12°
T8  49.09+1.29 51.70+1.18°  5545+0.35¢  60.69+1.65%  64.85+1.30¢ 67.69+1.12°  74.18+1.00¢
T9  49.09+1.29 52.80+1.12° 57.91+1.17*  62.76+029¢  67.38+1.28  73.13+0:86°  75.69+0.24%
0d 3d 6d 9d 12d15d18d b 0d 3d 6d 9d 12d 15d 18d C 0d 3d 6d 9d 12d 15d 18d
CK CK
T1 Tl
T2 T2
T3 T3
T4 T4
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e 6 e
7 7 03¢
T8 T8 05
-1.01
i T9 Lﬁ
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Fig.6 Effects of different heat treatments on electrical conductivity of different varieties of Hami melon
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