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Effect of Enhanced Freshness Formulation and Calcium Nitrate on Aroma Compounds in Postharvest Oriental Sweet

Melons (Cucumis melo var. makuwa Makino) during Storage Period

QI Hong-yan, BAI Xiao-hang, TENG Lu-hua
(Key Laboratory of Protected Horticulture of Liaoning Province, Key Laboratory of Protected Horticulture, Ministry of Education,
College of Horticulture, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Oriental sweet melons ‘Yumeiren’ and ‘Japanese Tianbao’ were immersed in the blended solution (2% EFF and
0.5% calcium nitrate) for 3 min before storage in incubators with temperature of 15 ‘C and a relative humidity of 85% for
21 days. Melons were immersed in plain water (CK1) or 0.5% calcium nitrate solution (CK2) as the controls. The change in
relative physiological indexes and aroma compounds were measured during storage period. Compared with both controls, the
blended solution treatment alleviated the decrease of fruit weight, firmness, water content and soluble solid content. Alcohols
and aldehydes were the major compounds during the early stage of storage period, and then decreased gradually. Meanwhile,
the contents of esters revealed an increasing trend. Among esters, acetic esters were the major compounds, which followed
by oxalic acid esters and other esters. The concentrations of hexanal and other 4 aldehydes in melons with blended solution
treatment were significantly higher (P << 0.05) than those in two controls. In addition, the content of total aroma compounds
in both cultivars was higher and the appearance of aroma peak was later than that in two controls. Compared with both
cultivars, ‘Japanese Tianbao’ had a longer shelf-life. Taken together, these results indicate that the blended solution (2% EFF
and 0.5% calcium nitrate) is more effective than calcium nitrate solution on maintaining fruit quality, decreasing the loss of
aroma compounds and delaying the ripening and senescence of oriental sweet melons.
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subjected to various treatments during storage period
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Table1l The change of aroma compound compeositions and contents in the fresh of oriental sweet melon ‘Yumeiren’ during storage period
ug/g
F ol 3d 6d 9d 12d 15d 18d 21d

CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T

LR LT ethyl acetate nd nd 153 191 85 110 182 284 286 369 397 423 698 657 9.1 1162 438 803 1486 445 693 1038

LIRS n-propyl acetate nd nod nd nd nd nod 32 43 nd nod nd nd nod nd 22 nd nd nd nd nd nd nd

LTRIN pentyl acetate 50 nd 52 nd nd 16 71 L3 39 43 53 21 04 49 50 80 44 44 56 74 82 96
A LR O ethyl (methylihio)acetate nd nd nd nd nod 06 02 05 nd 08 05 nd nd nd 04 16 nd nd nd nd nd nd
LIRCHER methyl ethyl acetate 38 nd 49 nd 23 16 nd 05 67 21 12 100 84 04 43 39 nd nd nd nd nd nd
LR CUE hexyl acetate nd nd nd nd nd nd nd nd nd 121 161 100 152 91 L1 88 108 48 19 06 nd nd

LFR2- GRS 2-propenyl acetate nd nd LI 08 02 02 nd nd nd nd nd 05 22 nd 03 08 nd nd nd nd nd nd
LFR2-HHE S 2-methyl propyl acetate 76 40 23 nd 28 nd nd nd 40 80 16 71 13 67 43 39 nd nd nd nd 17 nd
LTRIE N pentyl acetate nd nd nd nd nd 04 nd nd nd nd 04 nd nd nd nd 06 nd nd nd  nd nd nd

LA methyl phenyl acetate 30 nd 19 nd  nd nd 27 22 115 131 132 66 123 10 142 38 118 134 154 185 136 191
TS5 IR isopentyl butyrate nd nd nd nd nd nd nd nd 03 nd nd nd nd nd nd nd nd nd nd  nd nd nd
2-FUHE- - T butyl 2-methy] acetate 43 41 nd 06 18 26 24 nd 20 27 12 100 10 12 13 L5 10 17 09 18 09 19
B0 TR LI ethyl butyrate nd nd nd nd nd 07 nd 05 nd nd nd nd nd 08 05 nd nd nd nd nd nd nd
2 TR R ethyl 2-methyl-, butyate nd 105 125 124 176 95 81 151 137 103 162 nd nd 08 nd 05 nd nd 09 nd nd nd
AHE R LT phenyl ethylacetate nd nd nd nd nod nd 12 nd nd 19 nd nd 10 nd nd nd nd nd nd nd 51 nd

4- LA L 4-ethylbezoic acid, cyclopentylester 5.0 nd  nd  nd  nd nd nd 03 nd nd 06 100 84 04 43 39 nd nd nd nd nd 22
TR 1 ethyl methyl carbonate nd 97 nd 139 nod nd nd nd nd nd 09 nd nd nd nd nd  nd nd nd  nd nd nd

TR AL oxalic acidallyl octyl ester nd nd 05 04 nd nd nd nd 19 14 41 14 04 09 06 LI 07 06 07 05 nd 58
FRMHIETH oxalic acidallyl nonylester ~—— nd 13 25 06 20 07 17 L0 07 05 04 nd 12 nd nd 39 29 36 05 04 16 nd
R LN oxalic acid ethyl propyl ester nd nod nd nd 04 09 nd nd nd nd nd 32 nd nd 37 48 nd nd 103 21 nd nd
EIFRTHE G oxalic acid, pentyl propyl ester 07 nd nd nd nd nd nd 03 nd 38 06 nd 48 25 ad 22 nd 13 nd nd 24 08
BRGNS oxalic acid,allyl pentyleser ~— nd nd nd nd nd nd nd  nd nd nd  nd nd nd nd 02 nd  nd nd 32 nd nd 38
23- T ZF = 412, 3-butanediol diacetate nd nd nd nd nd 10 28 28 58 118 59 40 97 07 70 1.5 nd nd nd nd nd nd
2-FHECR T 2 - methyl butyl acetate 06 nd nd nd nd nd 28 nd nd nd nd 70 77 124 79 77 63 94 70 124 77 nd

1,2-4 7 1,2-propanediol 2-acetate nd nd nd nd nd nd nd nd nd nd 5 nd nd nd nd nd nd nd nd nd nd nd

it 300 296 462 478 270 308 504 572 790 1097 1094 1142 1438 1075 150.7 1847 817 119.5 1950 882 109.6 147.0

3,6-T - if¥3,6-nonadien -ol nd 16 nod 08 nd 24 nd nd nd nd 03 nd nd nd 24 05 nd nd nd nd nd 07
(B)-1,3- T Z35-1-B (E)-1 3-butadien-1-ol 06 04 nd 10 12 02 nd nod nd 06 nd 06 od 03 nd nd nd nd nd nd 03 05
3-TH-2-BE 3-buten-2-0l nd nod 08 13 nd nd nd 08 05 nd nd nd nd nd nd nd nd nd nd 10 nd nd

5t isopropyl alcohol nd 09 nd nd nod 05 nd nd nd nd nd 02 nd nd nd 06 nd nd nd  nd nd 06

TR benzyl alcohol 82 L1 162 165 61 39 139 184 96 48 47 99 117 69 50 27 35 33 51 61 35 48
B&(10) 1-Jffi-4-F 1-hepten-4-ol nd 02 nd nod 10 nd 06 06 nd nd 05 nd 09 L5 05 L5 05 05 05 08 nd nd
P propylene glycol nd nod 07 09 nd nd nd nd 13 nd nd nd nd nd nd nd nd nd nd nd nd nd
-5 415 11-hexadecyn-1-ol nd 115 69 62 nd nd nd nd 105 nd 03 nd 10 60 nd nd nd 09 nd nd nd nd
203524415 2-ethyl-2-hexen-1-ol 08 nd 04 13 nd 101 nd nd 20 nod nod LI 23 nd nd nd 21 nod nd L5 nd nod
4-FUE-1-150%5-3-16 d-methyl-1-penten-3-ol 34 13 nd nd 1L nd 92 40 45 115 137 168 35 03 43 08 26 4l 41 nd 23 02

it 130 170 250 270 194 171 237 232 284 169 196 286 194 150 122 61 87 88 97 94 61 68
K B F B phenylglyoxal nd 14 08 26 nd 18 21 21 L5 LI 30 14 49 25 nd 15 nd 09 nd 3 nd nd

_ U hexanal 28 13 12 35 15 16 24 nd 44 39 05 39 82 13 44 116 18 65 134 21 1Ll 125
(E)-6-T:4fi% (E)-6-nonenal 23 L5 23 26 nd 15 18 nd 08 03 nd nd nd nd nd nd nd nd 05 nd nd 02
3-HUE-D- TR 3-methyl-2-butylaldehyde nd 14 08 26 nd nd 08 nd 05 08 nd nd 05 nd nd nd 08 nd nd nd nd nd

ik 51 56 51 113 15 49 71 21 72 61 35 53 136 38 44 131 26 74 139 51 ILI 127

BE 481 522 763 861 480 528 812 825 1147 1327 1325 148.1 1768 1263 167.3 2039 930 1357 2186 1027 1268 1665

¥ : CK1. YMR- X ; CK2. YMR-0.5% Ca* ; T. YMR-0.5% Ca**+2% EFF ; nd 2/ AA M3 o
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Table2 The change in aroma compound compositions and contents in the fresh of oriental sweet melon ‘Japanese Tianbao’ during storage period

he/g
3d 6d 9d 12d 15d 18d 21d
AR u CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T CKI CK2 T
LR LT ethyl acetate nd 301 176 242 126 161 234 326 347 418 439 473 749 697 9901 13001 492 853 1563 525 74l 1082
A LFR 1 ethyl (methylthio)acetate nd 05 nd nd 13 nd 28 nd nd 33 nd nd nd 21 nd nd nd 12 nd nd 34 nd
LRI methyl ethyl acetate nd 13 nd nd 34 nd 65 43 39 72 64 59 35 73 82 120 73 75 82 119 112 126
LR R hexyl acetate 08 nd nd 05 nd nd nd 09 nd nd 05 08 nd nd 04 nd 16 nd nd nd 06 nd
CFR2- AR 2-propenyl acetate 42 nd 37 nd 15 nd L6 LI 73 12 24 91 67 25 38 41 nd nd nd nd nd 05
LFR2- ARG 2-methyl propyl acetate nd nd 26 32 nd nd 3l nd nd 61 107 56 143 89 102 91 112 46 17 09 nd nd
LR TG methyl phenyl acetate 24 nd nd nd 02 02 07 20 42 53 38 102 118 113 134 154 121 95 105 152 nd nd
TR I isopentyl butyrate 68 52 23 nd nd 27 nd nd 31 26 12 41 04 36 24 19 23 nd nd nd nd 17
2-HEE LTI 2 butyl 2-methyl acetate nd 06 nd nd 05 nd nd nd nd nd 04 nd nd nd nd 06 nd nd nd nd nd nd
TR L ethyl butyrate 28 12 nd 09 nd nd L4 31 97 105 123 97 100 23 104 28 65 106 124 165 116 173
ek 2-HIE T FR L ethyl 2-methyl butyate nd nd 02 nd nd nd nd 03 nd nd nd nd 05 nd nod nd nd nd nd 07 nd nd
s 4- LI d-ethylbezoic acid, cyclopentylester nd 37 nd 12 21 34 38 nd 42 37 22 ILI 21 32 16 18 LI 19 13 05 09 37
TRERTT 1% ethyl methyl carbonate nd nd nd nd nd 08 nd nd 06 nd nd nd 09 nd nd 06 nd nd nd nd 08 nd
ARG AL oxalic acid,allyl octyl ester nd nd nd 02 09 15 31 58 32 64 76 105 125 95 124 136 &1 151 162 103 112 79
FRRENIETRE oxalic acidallyl nonylester ~— nd  nd  nd nd  nd nd 12 05 05 06 20 19 17 18 L7 L7 Ll 09 28 08 31 nd
R allyl decyl oxalate 48 nd 67 nd 58 nd nd 03 nd nd 06 75 84 04 43 39 nd nad nd nd nd 62
R IR oxalic acid,ethyl propyl ester nd 61 nd 139 nd 69 47 nd nd 32 09 nd nd nd nd nd nd nd nd nd nd nd
ELR AR oxalic acid pentyl propyl ester nd nd 05 04 nd nd nd nod 19 14 41 14 04 09 06 LI 07 06 37 05 nd 58
BRI oxalic acid allyl pentylester — nd 15 27 07 31 12 23 16 14 18 15 nd LI nd nd 39 32 23 27 06 19 ud
3T R~ LG 2,3-butanediol diacetate nd nd nd nd 04 09 nd nod nd nd nd 32 nd nd 37 48 nd nd 103 21 nd nd
13- T ZF - ZFTK 1,3-butanediol diacetate nd 08 nd nd nd nd nd 03 nd 38 06 nd 48 25 nd 22 nd 13 nd nd 24 08
2-CIR U 2-hexenyl hexanoate 12 nd nod 05 nd nd nod 32 45 107 28 31 67 25 70 39 nd 24 nd nd nd nd
it 230 240 363 457 318 337 515 560 792 1096 1039 1314 160.8 1285 179.2 2135 1044 1432 2261 1125 121.2 1647
1-Jffi-4-F 1-hepten-4-ol 102 25 151 123 123 67 105 119 95 61 82 121 79 53 67 87 87 68 49 61 52 18
(E)-1.3- 1 —ff5-1-8 (E)-1,3-butadien-1-ol 06 05 nd 10 nd nd nd nd nd nd nd nd nd 06 03 02 nd 05 nd 12 nd nd
2- T4 2-nonynol nd 12 05 nd 06 05 09 06 nd nd 05 08 IS nd nd nd 05 nd 05 10 05 nd
2-L 52418 2-ethyl-2-hexen-1-ol Il nd 04 13 nd nd 23 nd 20 nd nd 15 nd 08 nd nd nd nd nd nd 21 03
2 3,6-T- 43 6-nonadien -ol nd nd 08 09 nd nd nd nd 13 nd nd nd nd nd nd nd  nd nd nd  nd nd nd
9) 3-CLAE 3-hexenol 28 15 nd nd 40 104 73 89 51 105 127 nd 08 54 43 nd 17 05 39 46 21 12
3-TH-2-B2 3-buten-2-0l nd 23 nd 08 nd 24 nd nd nd nd 03 nd nd nd nd 24 nd 07 nd nd nd nd
4-FUE-1-[435-3-2 4-methyl-1-penten-3-ol nd 93 71 26 nd nd 10 nd 51 nd 03 nd 59 07 nd nd 09 nd nd nd nd nd
% M carotol 02 nd 17 nd nod nd nd nod nd 23 nd 08 nd nd 12 04 nd nd nd nd nd 09
it 249 173 256 189 169 200 220 214 230 189 220 152 161 128 125 117 118 85 93 83 78 42
122, Mi-6-T —4% (E,Z)-2,6-nonadienal 37 05 26 01 41 16 nd 28 06 12 09 16 19 nd 03 03 nd nd nd nd nd nd
-2, [-A-TZJiil (E.E)-2,4-nonadienal nd 08 12 28 nd 201 32 34 17 21 19 18 59 37 ad 25 nd 17 nd 14 nd 08
ﬁgf L. hexanal 17 nd 18 24 nd 26 L5 nd 52 43 nd 59 64 28 69 103 57 56 121 12 82 109
(E)-6- T4 (E)-6-nonenal 09 16 31 34 15 nd 09 nd 12 07 nd 05 nd nd nd nd nd nd 05 nd nd 02
3-HUE-D- TR 3-methyl-2-butylaldehyde 07 nd 08 15 nd nd 06 nd 05 03 nd nd 05 nd nd nd 07 nd nd nd 04 nd
it 70 29 95 102 56 63 62 62 92 86 28 98 147 65 72 131 64 73 126 26 86 119
B 549 442 714 748 543 600 797 836 1114 13701 1287 1564 1916 1478 1989 2383 1226 159.0 2480 1234 1376 1808

¥+ CK1.TB- X ; CK2. TB-0.5% Ca™ ; T. TB-0.5% Ca**+2% EFF ; nd &/~ AR 31 o

FER S B KRN R SESSCHl i KT PONaE Su: i sl o S NI 954 DI A e L 7
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Fig.3  The change in contents of total aroma compounds, esters, acetic
and oxalates in ‘Yumeiren’ melon fruits subjected to various treatments

during storage period
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Fig.4  The change in contents of total aroma compounds, esters, acetic

and oxalates in ‘Japanese Tianbao’ melon fruits subjected to various
treatments during storage period
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