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Abstract

 This study examined the effects of trehalose (Tre) and sodium chloride (NaCl) 

on radish (Raphanus sativus Linn.) sprouts. The results showed that 10 mM Tre 

combined with 50 mM NaCl optimized growth, as indicated by stem and leaf 

length. Additionally, Tre and NaCl treatments enhanced antioxidant enzyme activity 

(superoxide dismutase, catalase, glutathione peroxidase, and ascorbate 

peroxidase), increased total antioxidant capacity (ABTS and DPPH assays), and 

reduced free radical levels (hydrogen peroxide and hydroxyl radicals) compared to 

the control. These findings suggest that Tre and NaCl improve radish sprout growth 

while enhancing antioxidant defense mechanisms.
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Soak the seeds 

in distilled for 

18 hr.

Plant in sand, 10 seed per cup.

(Sand 200g. + DW 40 ml.

+ seed 10)

12 Treatments

Control

Tre10

Tre20

NaCl10

NaCl25

NaCl50

Tre10+NaCl10

Tre10+NaCl25

Tre10+NaCl50

Tre20+NaCl10

Tre20+NaCl25

Tre20+NaCl50

Water it with

Distilled, 10mMTre, 20mMTre, 

10mMNaCl, 25mMNaCl and 50mMNaCl.
After growing for 5 day.

Measurement :

1. Root length

2. Shoot 

height

3. Fresh 

weight

4. Dry weight

(2) Investigated the effects of Tre, NaCl and Tre combined with NaCl on 

changes in antioxidant enzyme activity, free radical levels and total 
antioxidant capacity in radish sprouts.

4 Treatments

Control, Tre10

NaCl50 and Tre10+NaCl50

After growing for 5 day.
Antioxidant enzyme 

and ROS extraction.

Microplate Reader

Parameters :

3. ROS 

   (OH- and H2O2 )
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Microgreens are plant seedlings that are high in phytochemicals and 

nutrients. Kaiware (Raphanus sativus Linn.) seedlings are popular 

microgreens in Asia due to their unique flavor and antioxidant properties that 

can reduce oxidative stress. This study focused on enhancing growth and 

antioxidant production in Kaiware seedlings with Trehalose (Tre) and NaCl, as 

Tre can protect against environmental stress damage and stimulate growth, 

while low levels of NaCl may promote growth. This experiment investigated 

the effects of Tre, NaCl, and Tre in combination with NaCl on antioxidant 

enzyme activities and ROS content, which could be used to develop future 

microgreen cultivation techniques.

The application of Tre and NaCl salt promoted the growth of radish seedlings, 

increased the activity of antioxidant enzymes and the overall antioxidant potential, 

and could reduce the free radical content of radish seedlings.
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1. Antioxidant capacity.

 (DPPH and ABTS) 

2. Antioxidant enzyme activities.

 (CAT, SOD, APX and GPX)

Trehalose plays an important role in protecting proteins and cell membranes, 

allowing them to withstand stress (Elbein et al., 2003). Additionally, low-intensity 

stress in plants can stimulate antioxidant activity, enabling plants to tolerate stress 

caused by reactive oxygen species (ROS) (Castro et al., 2021). This finding aligns 

with the research of Alhudhaibi et al. (2024), who studied the salt stress tolerance of 

wheat by soaking wheat seeds in trehalose and mannitol solutions. The study found 

that soaking the wheat seeds in these solutions enhanced salt stress tolerance and 

promoted antioxidant enzyme activity.
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(1) Investigated the effects of Tre and NaCl alone or their combination on the 
growth of radish sprouts. 

# Grow under light for 18 hr. and darkness for 6 hr. at 25 °C and 85±5% RH. 

Fig.2 The effects of Tre and NaCl alone or their combination on SOD activity (A), CAT activity (B), APX activity (C) and GPX activity enzymes (D).

Fig.4 The effects of Tre and NaCl alone or their combination on H2O2 (A) and OH
-
 content (B) of radish sprouts.

Fig. 3 The effects of Tre and NaCl alone or their combination on DPPH (A) and ABTS (B) scavenging activity of radish sprouts.

Fig.1 The effects of Tre and NaCl alone or their combination on the growth of radish sprouts.

Results
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