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1. Heat-Tolerant Broccoli for the Future (BF 77 & 378 22 18 F i 03
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1. Effect of reactive oxygen species on quality maintenance of
broccoli florets with electrostatic atomized water particle
treatment (GE M B AR B VS 28R )5 R B M)
fijfr: The effect of electrostatic atomized water particle (EAWP) treatment on quality
maintenance during postharvest storage was determined to clarify a physiological role of
reactive oxygen species in broccoli florets. The EAWP treatment suppressed the floret
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yellowing of broccoli during storage. The hydrogen peroxide content increased immediately
after EAWP treatment but then remained at a low level during storage. Catalase (CAT)
activity increased rapidly with EAWP treatment and was higher than that in the control for
the first 4 days of storage. The BoCAT gene expression level with EAWP treatment also
showed a high trend as compared to the control. The gene expressions of BoRboh,
BoCu/ZnSOD, and BoAPX showed almost the same tendency with or without EAWP
treatment. These findings suggested that hydrogen peroxide formed by EAWP treatment and
regulated by CAT could be relevant to maintaining the quality of broccoli.
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2. Interaction of exogenous hydrogen sulphide and ethylene on

senescence of green leafy vegetables (SMERALE S 215X H R
FEZWAREAER)

fij4~: Hydrogen sulphide (H2S) gas has been found to delay the appearance of many
characteristics associated with senescence of horticultural produce but little attention has
been given to its physiological role or its interaction with ethylene. This study used the green
leafy vegetable, pak choy (Brassica rapa subsp. Chinensis) as the principal test commodity
and examined the interaction of fumigation with hydrogen sulphide and storage at 10°C in
the presence of controlled levels of ethylene on endogenous ethylene production and a range
of factors associated with postharvest deterioration. It was found that hydrogen sulphide
inhibited ethylene production, chlorophyll loss, respiration, weight loss, various antioxidant
factors and ion leakage. Hydrogen sulphide also inhibited chlorophyll loss and respiration of
other green leafy vegetables/herbs, sweet Italian basil (Ocimum basilicum) and green curly
kale (Brassica oleracea var. sabellica). The results suggest that the mode of action of
hydrogen sulphide in delaying senescence could be by inhibiting both the production of
ethylene and the action of ethylene. The substantial reduction in the rate of loss of
chlorophyll following short-term treatment with hydrogen sulphide may have potential
commercial benefit for extension in market life of green leafy vegetables.
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3. In Vitro Bile Acid Binding Capacities of Red Leaf Lettuce and
Cruciferous Vegetables (LM A E 5+FIER Bk KT RRE &
BEJ7)

4. In the present study, we tested the bile acid binding capacity of red leaf lettuce, red

cabbage, red kale, green kale, and Brussels sprouts through in vitro digestion process by
simulating mouth, gastric, and intestinal digestion using six bile acids at physiological pH.
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Green and red kale exhibited significantly higher (86.5+2.9 and 89.7 +-0.9%, respectively)
bile acid binding capacity compared to the other samples. Further, three different
compositions of bile acids were tested to understand the effect on different health conditions.
To predict the optimal dose for bile acid binding, we established a logistic relationship
between kale dose and bile acid binding capacity. The results indicated that kale showed
significantly higher bile acid binding capacity (82.5+2.9% equivalent to 72.06 mg) at 1.5 g
sample and remained constant up to 2.5 g. In addition, minimally processed (microwaved 3
min or steamed 8 min) green kale showed significantly enhanced bile acid binding capacity
(91.1£0.3 and 90.2+0.7%, respectively) compared to lyophilized kale (85.5= 0.24%).
Among the six bile acids tested, kale preferentially bound hydrophobic bile acids
chenodeoxycholic acid and deoxycholic acid. Therefore, regular consumption of kale,
especially minimally processed kale, can help excrete more bile acids and, thus, may lower
the risk of hypercholesterolemia.
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4. Modelling of the effect of selenium fertilization on the content of
bioactive compounds in broccoli heads (it Fi Al IERT & 6 31E:L A=)
MY & B R AR R 5T)

% 4 . Selenium (Se) exerts many effects beneficial to health. Broccoli is a
Se-hyperaccumulator plant, with Se-fertilization increasing its potential as a functional food.
We studied the effect of dose, and the developmental stage at the beginning of
Se-fortification, on antioxidant capacity, phenolics, glucosinolates, sulphoraphane, Se-methyl
selenocysteine and myrosinase in broccoli. Se-fortification decreased the antioxidant
properties and sulphur-containing compounds, but increased Se-methyl-selenocysteine
content. Regression models gave r>0.77 confirming that Se dose and developmental stage
largely determine the behaviour of the system. Correlation models gave r>0.95, allowing
estimation of saturation concentration of Se-methyl-selenocysteine in broccoli cv. Traditional
(3.13 mmol g-1 DM) and the concentration (2 1 mol sodium selenate) above which the
content of phenolic compounds decreases significantly. Sulphoraphane and glucosinolates'
dependence on total Se supply was consistent with myrosinase activity below 3.5-mmol
sodium selenate. Our results would enable design of optimal fertilization strategies to enrich
broccoli in Se with minimal impairment of antioxidants properties.
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