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Improvement of Taste and Nutrient Enrichment of Lettuce Grown in
Hydroponically by Introducing Sweeteners, Ascorbic Acid and Flavors
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Summary

For the improvement of taste and nutrient enrichment of lettuce (Lactuca sativa L., cv.: No chip)
grown hydroponicaly, a simultaneous introduction of three components, a Sweetener containing
rebaudioside-A (Reb-A) as a major component, L-ascorbic acid (AsA) and flavors (muskmelon essence
or peppermint extract) into the plant through roots just before harvest was examined.

1. Vitamin C (AsA + dehydroascorbic acid) concentration in the plant treated with three components
for 6 hr was about 3 times higher than that in control. In the three components treatment, Reb-A concen-
tration in the plant treated with 0.2 % of the sweetener is 60 mg/100 g fresh matter or more which was
about 2.5 times higher than that with 0.1 % of the sweetener.

2. Sensory evaluation showed that plant leaves treated with three components were significantly
more sweet than that of control and bitterness was reduced while tastefulness was the same level as that
of control.

3. In either treatment with muskmelon essence or peppermint extract, plant leaves had significantly
better flavor than in control, showing these flavors could be introduced into the plant in hydroponics.
Higher score of sensory evaluation was recorded on the lettuce treated with muskmelon essence than that
with peppermint extract.

Keywords: hydroponics, improvement of taste, enrichment of vitamin C, flavors, sweeteners
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Fig. 1. Water uptake and Plant weight ratio” after soaking the lettuce roots in the solution
contained AsA, sweeter and flavors.
AsA: L-ascorbic acid, Hi-Reb-A: a sweetener containing rebaudioside-A (Reb-A) as
amajor component, Melon: Muskmelon essence, Mint: Pepper mint extract.
Same letters in each Figure indicate no significant difference by Tukey's multiple
rangetest, 5 % level.
“Plant weight ratio: (Plant weight after treatment/plant weight before treatment) x
100
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Fig. 2. L-ascorbic acid (AsA) and dehydroascorbic acid
(DHA) content in lettuces.
Hi-Reb-A: a sweetener containing rebaudioside-A
(Reb-A) as a major component, Melon: Musk-
melon essence, Mint: Pepper mint extract.
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Fig. 3. Rebaudioside-A (Reb-A) and stevioside (ST) con- sof (MReb-A

tent in lettuces.

AsA: L-ascorbic acid, Hi-Reb-A: a sweetener con-
taining Reb-A as a maor component, Melon:
Muskmelon essence, Mint: Pepper mint extract.

Same letters indicate no significant difference by 5 ep.a (%(;* 0.1 0.2 0.1 0.2

Tukey’s multiple range test, 5 % level.
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Table 1. Sensory evaluation of the taste of leaf |ettuce introduced sweetners, L-ascorbic acid and flavors.

Category Treatment Score  Category Treatment Score
Control 1.38¢ Control 2.63a

Moy | Fi-Reb-A 0% 263b Moy | Hi-ReA 01% 278a

Swestness Hi-Reb-A 0.2% 3932 Tagefulness Hi-Reb-A 0.2% 3.04a
ASA 3000 ppm| ’ Hi-Reb-A 0.1% 2.49b AsA 3000 ppm| [ Hi-Reb-A 0.1% 2.63a

Mint { i-Reb-A 0.2% 3.33ab Mint [ i-Reb-A 0.2% 248a

Control 270a Control 1.80b

o [Hi-RE-A01% 190b bof gon [Hi-RE-A01% 3152

Bitterness Melon | 4i_Reb-A 0.20% 148b Srengtho Melon (4i-Reb-A 0.2% 350a
ASA3000ppm| HiRehbA01% 169  flavor |AsA3000ppm| iRehA0.1% 389a

Mint { i-Reb-A 02% 1.48b Mint [ i-Reb-A 0.2% 3482

Control 159a Control 2.22b

Moy | HIREPAOL% 2182 Moy | Hi-ReA 01% 3402

Umani Hi-Reb-A 0.2% 255a Hi-Reb-A 0.2% 3.10a
ASA 3000 ppm| | Hi-Reb-A 019% 2132 flavor | AsA 3000ppm| | Hi-RebxA 01% 212b

Mint { i Reb-A 0.29% 2.19a Mint [ i-Reb-A 0.2% 200b

AsA: L-ascorbic acid, Hi-Reb-A: a sweetener containing rebaudioside-A (Reb-A) as a major component,
Melon: Muskmelon essence, Mint: Pepper mint extract.

Data shown are the means of evaluation scores by twenty panelists.

Results of the sensory evaluation were expressed as follows. Sweetness, bitterness, umami (taste of glutamic
acid) or strength of flavor: none (1), slight (2), moderate (3), strong (4), very strong (5), Tastefulness or fitness of
flavor: bad (1), not so good (2), moderate (3), good (4), very good (5)

Same letters within columns in each category indicate no significant difference by Tukey’s multiple range test,
5% level.
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