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Extended Abstract

1. Introduction: Introduction: Broccoli (Brassica oleracea) belong of the Brassicaceae family, contains high
levels of bioactive compounds, such as vitamin C, phenolic compounds, and glucosinolates. These nutrients have
antimicrobial, antioxidant and anti-cancer properties. However, broccoli can usually be stored for several days
during transport or at the time of sale in the store or after purchase by consumers. During this period, their flowers
start to turn yellow and their nutritional content decreases rapidly. In order to delay the aging stage in broccoli,
various methods such as changing the atmosphere of the storage place, irradiating red light, the effect of plant
hormones and treating chemical compounds can be used to maintain the appearance quality of broccoli and delay
the aging stage. Various chemical compounds have been used to delay the aging stage in broccoli, but choosing a
compound that has the least harmful effect on human health is one of the main priorities of scientists active in this
field. One of these chemical compounds that has the least negative effects on health is melatonin. The purpose of
this study is to investigate the effect of melatonin treatment on physiology after harvesting broccoli during storage.
2. Materials and Methods: In a primary experiment, broccoli was treated with 10, 25, 50, 100, 250, 400 and 600
umol/L melatonin. Primary test results showed that 100 umol/L melatonin had a significant effect on post-harvest
appearance quality. Therefore, the 100 umol/L melatonin treatment was used as a reference for more extensive
studies in this paper. In this study a factorial experiment was conducted using a randomized completely design
with three replication. Broccoli was divided into control and treatment groups, and after 20 minutes immersion in
100 pumol L-1 as treatment and distilled water as control. Then it was kept at a temperature of 4+1 °C for 4 weeks.
In this research, the indicators of weight loss percentage, content of photosynthetic pigments, the activity level of
antioxidant enzymes, the content of free radicals, and the amount of phenolic, flavonoid, vitamin C, and
glucosinolate in weeks 0, 1, 2, 3 and 4 were evaluated after storage and with three repetitions.

3. Results and Discussion: The results of this research showed that broccoli treatment with melatonin was more
effective in maintaining fresh weight during storage than the control. In the first to fourth weeks, the percentage
of weight loss in the control group was 1.26, 1.57, 2.19 and 2.23 times higher than the melatonin-treated group,
respectively. The results indicated that there was a significant difference (p<0.05) in the content of chlorophyll a
and b in different weeks of storage between the control and the melatonin-treated groups. The melatonin treatment
can increase the content of chlorophyll a, b and total chlorophyll by suppressing the activity of chlorophyllase
enzyme. So that, melatonin treatment led to a decrease in chlorophyllase enzyme activity, and this decrease in the
fourth week in the melatonin-treated group was about 47.8% less than the control group. The results indicated that
there was a significant difference (p<0.05) in the content of vitamin C and glucosinolate between control and the
melatonin-treated groups in during storage. Compared with control group, significantly higher total phenolic
content was observed in the melatonin-treated group in during of storage. Comparison of means showed that the
content of flavonoids in broccoli treated with melatonin showed a general increasing trend, so that in the fourth
week, the content of flavonoids in the treatment group was 3.67 times that of the control group. Measuring the
activity of antioxidant enzymes showed that melatonin treatment was able to reduce the content of superoxide free
radicals by increasing the activity of superoxide dismutase enzyme, so that in the group treated with melatonin,
SOD activity increased by 35% and 47.6% in the third and fourth weeks, respectively.

4. Conclusion: In general, the effect of melatonin on broccoli is associated with increasing the activity of
antioxidant enzymes and suppressing the activity of chlorophyll-degrading enzymes, which reduced the content
of reactive oxygen species and increased the content of chlorophyll. Based on the data obtained in the present
study, as a result of the increase in phenolic and flavonoid compounds, antioxidant enzymes and also antioxidant
compounds such as vitamin C and glucosinolate, it improves the quality of broccoli. Generally, it seems that post-
harvest treatment with melatonin can be a useful method to maintain the appearance as well as the quality and
nutrient levels of stored broccoli and increase its useful life.
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Figure 1- The effect of melatonin treatment on weight loss percentage of broccoli during storage period
(Column with the different letters are significant differences at p < 0.05).
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Figure 2- The effects of melatonin treatment on contents of chlorophyll a (A), chlorophyll b (B),
carotenoid (C) and chlorophyllase activity in broccoli during storage period (Column with the different
letters are significant differences at p < 0.05).
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Figure 3- The effects of melatonin treatment on contents of vitamin C (A) and glucosinolate (B) in broccoli
during storage period (Column with the different letters are significant differences at p < 0.05).
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Figure 4- The effects of melatonin treatment on contents of total phenolic (A) and flavonoids (B) in
broccoli during storage period (Column with the different letters are significant differences at p < 0.05).
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Figure 5- The effects of melatonin treatment on activity of hydrogen peroxide (A) and superoxide (B) in
broccoli during storage period (Column with the different letters are significant differences at p < 0.05).

Sl jba igdle boad Jles (S oI5
laatia Job ;0 aald Sgp oIS 5l e (P<-/-0)
D92 5 IS 055 oyl U pgs

9 CAT o 3T cudlad y cmigidle jlows il
SOD
20 ]y s Ll (CAT) YBIS 45T cled

0,95 Job ,o wall 5 ool Jled (W ol 09,5 5

3 B9p ol 50 (027) aSl g JG01, 0y

Ogde b jless S 09,5 93 58 50 Sl Ll Sl aan
S5 sbar w8l Gl mdle Wg; 4 wall 09,5
aan (o .l odwlive 09,5 9 (5, gie S
Slosd (B9 olS 50 027 oy wlaws Sle)ll o )le
2 Jsos,Sen FOIF a5 &l 5 wigla b o
PSS 2 4k Joeg See AV 5 0 SoliS  aiiSo
10007 adg g5 45 il 53 L (AD JSE) o5



ZA

035 31 Ghm (P<H100) (s)lo s jsbay (igidle
M)’j Codled (6,005 atdn Jlez (LL H0 .09 vall
FYIE sy @ p)lez U Jol aian 5l aalss 09,5 o
Looads Jlewd 09,5 ;0 5 duoyo TO/Yg T4V /Y
auo,d AYIY 5 VYIY YA FFIA oy 4 uieidle

(A-F JSs) 28l Sl

5O Sl S8 @ o3Y (A-F JSE) ol lis (6,laeSS
SYBL o 3T cadlad o158l 0929 L £5 1055 pgo aan
O b sl s S Sle 5 el 095 90 0 5o
Lood jlaes g wald 05,5 (e (5l gme glds JI>
ooz U ops loaan jo o caslie igdle
Looads Jlod (g ol5 ;0 CAT cullad (5l

T T T T T
2T 0.6 (A) 3 el _
JE Bl oy
o R
N £ a
¥ (3]

v 2 0.4 c b d
ng e = d 9; -
~Z ff F B
18 024F
l:?“h
33
0.0 T T T T T
0 1 2 3 4
(axin) SloyLdl 0,90
Storage time ( weeks)
‘ 2017 T T T | —
35 16 :
EE - ]
5, R 1.5 -
.0 1 .
=2 ] al
£33 10 a -
"2 b b b b &
3' Y IAE > & 2 [ SH CH
o 057 | E i A o -
1 o] E -:l ::: ':' ':l -::
N I = I e I =:= i A I A
0 ; 0 . [= ] [a] k" =] '

(axin) Sloyldl 0,90
Storage time ( weeks)

Syl (b 55 (A9 olS 10 (B) 50 gomusd w3 5w g (A) JYGL 02 35T cadlad  opdgidlo o’ Wl 51-5 S

(dswd (6518 S o0 B Jlois| mdaw jo Wglae Bg > b o ygiw)
Figure 6- The effects of melatonin treatment on activity of catalase (A) and superoxide dismutase (B) in
broccoli during storage period (Column with the different letters are significant differences at p < 0.05).
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