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Effects of exogenous melatonin treatment on storage quality of pear fruits
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Abstract: [Objective] The experiment was carried out to study the effects of melatonin at different con-
centrations on the storage quality of pear fruits during shelf life at room temperature after harvest, and to
screen out the optimal concentration of melatonin, so as to provide references for the application of mela-
tonin in the preservation of pear fruits. [Methods] Using Xinli No. 7 as the test material, 6 groups of
fruits with uniform size, consistent maturity, and without decay and mechanical damage were selected.
One group was soaked in water for 30 minutes as the control, and the other 5 groups were immersed in
melatonin solutions at 50, 100, 150, 200 and 250 umol - L™ for 30 minutes, dried and placed on a shelf at
room temperature of 20 ‘C, and samples were taken every 5 days. Each sample was taken to determine
the fruit weight loss rate, hardness, soluble solids content, ethylene release rate and other indicators. The
hardness of the fruit was measured by GY-4 hardness tester, the soluble solid content was measured by
the ATAGO PAL-1 digital sugar meter, and the ethylene release rate was measured by gas chromatogra-
phy. Using a 1 mL syringe to draw air repeatedly, the sample was injected into the GC2014C gas chro-
matograph for determination. The fruits stored at room temperature for 15 days were chosen to deter-

mine the aroma components in the fruits. The quarter method was used to remove the core and the fruit
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was cut into pieces of 0.2 cm*0.2 cmx0.2 cm and mixed evenly. 5 g of the sample was put into a 10 ml
sample bottle and the internal standard 2-octanol (0.016 44 g- L") 3 puL was added, which was sealed
with tin foil. Heating at 40 ‘C lasted for 30 minutes, using SPME extraction head (black) to absorb aro-
ma after adsorption and injection analysis. The unknown compound was searched by computer and
matched with the mass spectrometry library NIST17-1, NIST17-2 and NIST17-S at the same time. Vari-
ous volatile components were confirmed and the content of each component was calculated. The Micro-
soft Excel 2010 was used to analyze the data, and SPSS16.0 statistical analysis software was used to ana-
lyze the significance of differences. [Results] Melatonin treatment had a certain inhibitory effect on the
weight loss rate of pear fruits. The weight loss rates with 100 and 150 umol - L' melatonin treatments in-
creased by 4.20% and 3.75% during storage, which were significantly different from the control. At the
end of storage, the hardness of the control fruit was the lowest at 3.57 kg cm”, which was 24.20% lower
than that before storage. The hardness of the fruits treated with 50, 100, 150, 200 and 250 pmol-L" mela-
tonin was significantly higher than that of the control, respectively. The soluble solid content of the con-
trol fruit continued to rise during the early storage period, and reached a peak (14.17%) on the 15th day
and then decreased rapidly, and it was 9.95% on the 20th day. The melatonin-treated fruits showed a con-
tinuous upward trend on the 20th day, respectively, compared with that before storage, increasing by
2.05%, 1.22%, 2.08%, -0.35% and 2.63%. The ethylene release rate of the control fruits reached a peak
value of 0.073 uL-kg'-h"' on the 10th day, and the ethylene release rate was 0.062 pL-kg"'-h™" at the end
of storage. The melatonin-treated fruits reached the peak value on the 5th day. At the end of storage, it
was 74.01%, 87.05%, 85.68%, 77.18% and 80.72% lower than the control. The types and contents of
aroma had an important influence on the flavor of the fruit. In this experiment, 92 kinds of aroma sub-
stances were detected in the fruits with different treatments. The maximum of 40 kinds of aroma sub-
stances were detected in the fruits treated with 200 pmol - L', followed by the control and 50 pmol - L™,
treatment (39 types), and 100 umol - L' treatment was at least 34 types. The aroma substances commonly
contained in the fruits with each treatment included Hexyl acetate, 1-Hexanol, 2-Methyl butanal, 3-Meth-
yl butanal, Hexanal, Heptanal, Nonanal, Decanal, (E)-2-Hexenal, 2-Octanone, Toluene, o- Xylene, Do-
decane, Tetradecane, and Longifolene. The lowest aroma content of the control fruit was 180.84 ng- g/,
and the highest (272.59 ng - g'') was treated with 200 pmol - L', which increased by 50.73% compared
with the control. The difference in aroma content mainly came from aldehydes. The lowest one in the
control was 129.03 ng- ¢, and the highest one was in the 200 umol - L treatment (212.51 ng- g"), which
was 64.69% higher than the control. Melatonin treatment mainly promoted the synthesis of 1-Penten-3-
ol, 2, 2, 4-Trimethyl-1,4-pentanediol diisobutyrate, 1-Heptanol, Tridecanal, a-Pinene, efc.. The synthesis
of substances was inhibited, such as Octanoic acid, nonyl ester, 1-Nonanol, 2-Nonen-1-ol and 1-O-octyl-
Rhamnitol. The high contents of aroma substances in the various treatments of Xinli No. 7 fruits were
hexyl acetate, 1-hexanol, hexanal, trans-2-hexenal, toluene, o-xylene, and limonene, which accounted
for 88.12%, 87.95%, 88.37%, 91.26%, 92.29% and 90.70% of the total aroma content of the fruits, ac-
cordingly to CK, 50, 100, 150, 200, 250 umol-L" treatments. [Conclusion] Compared with the control,
suitable melatonin treatment can effectively slow down the increase in weight loss rate and decrease in
fruit hardness, stabilize the soluble solids content, inhibit the release of ethylene, delay the senescence of
fruits, and significantly extend the shelf life of Xinli No. 7 at room temperature. At the same time, it can
significantly increase the type and content of aroma substances in the fruit of ‘Xinli No. 7 during shelf
life at room temperature. It is generally believed that suitable exogenous melatonin treatment can im-
prove the storage quality of Xinli No. 7 fruits during shelf life at room temperature.
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Fig. 1 The effect of different concentrations of melatonin on pear fruit weight loss rate and firmness
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Fig. 2 The effect of different concentrations of melatonin on the soluble solid content and ethylene release rate of pear fruit
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Table 1 Effect of different melatonin concentratios after harvest on fruit aroma of Xinli No. 7
during shelf life at room temperature
A4 FR Volatiles name *$IE Control 50 pmol - L 100 pmol-L"* 150 pmol-L" 200 pmol-L" 250 pmol-L"!
525 Esters

2 Bl Hexyl formate 0 0 0.224+0.028 0 0 0
Z.FR CUlE Hexyl acetate 7.450+£0.603  7.877+0.482  10.053£0.799  6.612+0.396  7.093+0.533 6.686+0.306
TR LB Acetic acid, pentyl ester 0.866+0.059 0 1.070£0.074  0.898+0.027 0 0
LT Acetic acid, octyl ester 0 1.213£0.019 0 0 0 0
LB A A5 T (-)-Dihydrocarvyl acetate 0 0 5.140+0.333 0 0 0
LIRIH T T Sec-butyl acetate 0 0 0 0.003 0 0
P 5Bk % B Heptyl propyl carbonate 0 0 0 0 0.362+0.027 0
T R4 J5E Perillyl butyrate 0 0 0.045£0.004 0 0 0
TR 2-+ Tk R 0 0 0 0 0.022+0.002 0
Butyric acid, 2-pentadecyl ester
TR BETiE Pentanoic acid, heptyl ester 0 0 0 0 0.565+0.038 0
SR L HE Octanoic acid, nonyl ester 0.003 0 0 0 0 0
¥ R — Z,lig Diethyl suberate 0 0 0 0 0 0.002
T R H'fi§ Dimethyl azelate 0 0.007 0 0 0 0
& B IR L9715 Decyl vinyl carbonate 0 0.288+0.007 0 0 0 0
1E 2% 5 A TiE N-Capric acid isopropyl ester 0 0 0 0 0 0.005
5T B; CUfik Hexyl isobutyrate 0 0.03+0.002 0 0 0 0
S THR# 5Pl Citronellyl isobutyrate 0 0 0 0 0.037+0.002 0
S IRIR 2.1 Ethyl isovalerate 0 0.012+0.002 0 0 0 0
1E ViR 2475 Ethenyl hexanoate 0 0 0 0.118+£0.003 0 0
2,2,4- = WL g T TR 0 0.023£0.002  0.067+0.004 0 0 0.02+0.001
2,2,4-Trimethyl-1,4-pentanediol diisobutyrate
4-LHEREHR, A TG 0 0 0 0 0.335+0.023 0
4-Ethylbenzoic acid, cyclohexyl ester
10— R , 2-F2 2E- G 0 0.010 0.049£0.003  0.008 0 0
10-Undecenoic acid, 2-hydroxy-methyl ester
fiZ2% Alcohols
LT EL 5 7 B 3-Methyl-2-Buten-1-ol, acetate 0 0 0 0.744+0.033 0 0
2-T %:-1-¢ ¥ 2-Butyl-1-octanol 0 0 0.018+0.001 0 0 0
1-132J7%-3-B% 1-Penten-3-ol 0 0.006 0.005 0.005 0.008 0.005
1-C.A% 1-Hexanol 17.100+1.033  17.936+1.043  18.294+1.443 18.369+1.850 20.258+1.422  13.429+0.763
2-CLHE-1-28 % 2-Hexyl-1-decanol 0 0 0 0.014 0.103+0.007 0
1-PEf% 1-Heptanol 0 0 0 0.042+£0.005  0.368+0.009 0
2-Pibk-1-F% 2-Heptyn-1-ol 0 0 0 0.117£0.017 0 0
23 2-Octanol 9.614+£0.876  9.864+0.744  9.864+0.755  9.864+0.938  9.864+0.573  10.065+0.834
1-T:/% 1-Nonanol 0.11340.005 0 0 0 0 0
2-T-Jfi-1-B% 2-Nonen-1-ol 0.099+0.004 0 0 0 0 0
1-O-"F - L4 EE 1-O-octyl-Rhamnitol 0.125£0.009 0 0 0 0 0
3,4- " HHE-4-PifE 3,4-Dimethyl-4-Heptanol 0 0 0 0 0 1.012+0.053
S A-2- T Hi-1- (E)-2-nonen-1-ol 0 0 0.646+0.054 0 0.288+0.012 0
B- & Jilii¥ Beta-Acorenol 0 0 0 0 0.029+0.002 0.031+0.005
1E-2- MRS Z-2-Dodecenol 0.015+0.001  0.786+0.084 0 0 0 0
L ALHEEE Sorbitol 0 0 0 0.016£0.001 0 0
I EE Menthol 0.157+0.004  0.226+£0.022  0.132£0.012 0 0.172:£0.009 0.139+£0.012
%25 Aldehydes
2-FIJE T B 2-Methyl butanal 0.199£0.014  0.22+0.014 0.187£0.025  0.132+0.008  0.194+0.010 0.161=0.022
3-FA 3T % 3-Methyl butanal 0.022£0.003  0.025£0.002  0.014£0.001  0.015+0.001  0.018+0.001 0.01::0.001
13- BN &5tk % 13-Methyl tetradecanal 0.074+0.009 0 0 0.143+0.012 0 0
T Pentanal 0 0 0 0.57+0.039 0 0

L% Hexanal 110.760+5.977 126.422+8.594 136.767+8.943 127.719+£8.958 171.389+10.212

127.786+8.736
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# 1 (Z5) Tablel continued

WA YA FR Volatiles name *$IE Control 50 pmol - L 100 pmol-L" 150 pmol-L" 200 umol-L" 250 umol - L
BEfE Heptanal 1.047+0.021  1.146£0.115  1.666+0.042  1.19120.058  1.51+0.094 1.059+0.034
Tl Nonanal 0.594+0.014  0.702+0.023  0.746+0.031  0.632+0.013  0.595+0.063 0.643+0.017
24 Decanal 1.561£0.087  0.62+0.031 1.69240.055  0.946+0.021  1.427+0.083 1.308+0.037
-+—M% Undecanal 0 0 0 0 0.014+0.001 0
+ = Tridecanal 0 0 0.093+0.005 0 0 0.015+0.001
S 3-2- O % (E)-2-Hexenal 14.778+1.767 18.716£1.593  23.958+1.843 25.642+1.747 37.575+2.744  22.885+1.942
JH H:f% Dodecanal 0.002 0.064+0.005 0 0 0 0.074+0.004
fii{ 2% Ketones

F FE B )7l Methyl heptenone 0 0 0 0 0.396+0.025 0
23 2-Octanone 0.512+0.016  0.666+0.024  0.575+0.023  0.635+0.029  0.63+0.040 0.515+0.024
HAh Others

i 2% Toluene 220140286  2.273+0.296  3.248+0.314  0.976£0.062  7.306+0.423 6.055+0.364
.7 Ethylbenzene 5.088+0.356  5.592+0.599 0 0 0 0
1-F 2L 2, 59K 1-Methylethyl benzene 0 0 0 0.346+0.019  0.377+0.016 0
48— HIZK 0-Xylene 2.561£0.210  3.083+0.434  1.889+0.251  2.815+0.141  2.493+0.086 1.59+0.057
(1,3,3- = L F58)-2% 0.254+0.009 0 0 0 0 0.039+0.003
(1,3,3-Trimethylnonyl)-Benzene
1E CW%E n-Hexane 0.090£0.004 0 0 0.109+0.005 0 0
2- #3758 2-Methyl-Octane 0.034£0.002 0 0.4+0.017 0 0 0
T}t Nonane 0 0 0 0 0 0.642+0.024
+—%¢ Undecane 0.023+0.002 0 0 0.011£0.001  1.114+0.056 0

|- %t Dodecane 0.081£0.004  0.438£0.051  0.69£0.027  0.053£0.003  0.613+0.012 1.021+0.047
+-PU %t Tetradecane 0.275+0.053  0.336+0.039  0.6+0.035 0.397£0.019  0.638+0.014 0.755+0.034
Pkt Cycloheptane 0.002 0 0 0 0.159+0.005 0
7-H #-+-EHE 7-Methyl-Heptadecane 0.185+0.009 0 0 0 0.293+0.007 0
8-FJk-|--L )t 8-Methyl-Heptadecane 0 0 0.003 0 0.09+0.001 0
8-H1 5 T--6-J# iR 8-Methyl-6-nonenoic acid 0 0.008 0 0.013£0.001 0 0
9-F L1kt 9-Methylheptadecane 0 0.255+0.019  0.324+0.019 0 0 0.173+0.010
10-H %+ )\%% 10-Methylnonadecane 0 0.135£0.011  0.252+0.008 0 0 0
4,5- " H 3T %5¢ 4,5-Dimethyl-Nonane, 0.187+0.008 0 0 0 0.223+0.018 0
2,3,3-= -3 45 2,3,3-Trimethyl-Octane 0 0.013 0 0.192+0.018 0 0.27+0.014
2,6,10-= F k44 0.041£0.001 0 0.023+0.006  0.006 0.0930.006 0.109+0.005
2,6,10-Trimethyl-Dodecane
2,6,11-= 3+~ ht 0.010+0.002  0.46+0.024 0 0 0 0
2,6,11-Trimethyl-Dodecane
2,6,10-=H -+ =1%5%2,6,10-Trimethyltridecane ~ 0.063+£0.002  0.023+0.003 0 0.058+0.007 0 0
2,2,3,3-JU 3 b 2,2,3,3-Tetramethyl-Hexane 0 0 0.64+0.014 0 0 0.019+0.002
3-£.5E-3- B Pt 3-Ethyl-3-methylheptane 0.066£0.005 0 0.310.010 0 0 0
4-3F 2 -+ =it 4-Cyclohexyl-Tridecane 0 0 0.015£0.001 0 0 0.044+0.005
1-+—/% 1-Undecene 0 0 0 0.108+0.019 0 0
Fr15 )6 Limonene 4.509+0.265  4.949+0.444 0 4.824+0.231  5.466+0.582 3.08+0.106
K Longifolene 0.010+0.001  0.097+£0.009  0.017+0.001  0.037+0.002  0.085+0.008 0.101+0.014
a-JR)# a-Pinene 0 0.724+0.032 0 0.626£0.048  0.765+0.063 0.53+0.052
BEZE )7 Biphenylene 0 0 0.232+0.021 0 0 0
Z&5L 7 AT Decyl isopropyl ether 0 0.039+0.004 0 0 0 0
| b SE B BE Dodecyl octyl ether 0 0 0 0 0.098+0.007 0

SEN - IU e 3 B [sopropyl tetradecyl ether 0 0 0 0 0.133+0.019 0

[) %% =} Phloroglucitol 0 0.034+0.003  0.008 0 0 0
P 3  Digitoxin 0 0 0.039+0.002 0 0 0.008
%j Fluorene 0 0 0.061+0.004 0 0 0
S-L BE0E beta-Longipinene 0.073£0.003 0 0.126+0.011 0 0 0
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Fig. 3 The effect of different concentrations of melatonin on the aroma of pear fruit
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Fig. 4 The effect of different concentrations of melatonin on the aroma content of pear fruit
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