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Influence of Different Commercial Amino Acid Treatments
on the Growth and Postharvest Quality of ‘Cheongchima’ Leaf Lettuce:
Characterization under Perforated Polyethylene (PE) Film Packaging
and 4°C Storage Conditions

Ki Young Park' and Jung-Soo Lee**

'Dept. of Practical Art Education, Gongju National University of Education, Gongju 32578, Korea
National Institute of Horticultural & Herbal Science, Rural Development Administration, Muan 58545, Korea

Abstract This study investigated the effects of different amino acid-based fertilizers on the growth and postharvest
quality of leaf lettuce (Lactuca sativa L. cv. ‘Cheongchima’). Three formulations were evaluated: a monosodium glu-
tamate (MSG)-based amino acid solution prepared from food-grade crystals, a fermentation by-product—derived com-
mercial liquid fertilizer, and a collagen hydrolysate-based liquid fertilizer containing supplementary nutrients such as
nitrogen, potassium, and calcium. Lettuce plants were cultivated under rooftop conditions, and growth characteristics and
postharvest parameters were assessed under 4°C refrigerated storage in perforated polyethylene (PE) film packaging for
14 days. Results indicated that the MSG-based amino acid solution slightly delayed leaf yellowing and maintained chlo-
rophyll content (SPAD values) during storage under perforated PE film packaging, although its effect on fresh weight
accumulation was limited. The fertilizer derived from fermentation by-products exhibited the lowest growth and chlo-
rophyll levels, likely due to residual salts or organic acids that inhibited early growth. In contrast, the collagen hydro-
lysate—based fertilizer promoted vigorous vegetative development and produced the highest fresh weight and SPAD
values during both cultivation and storage. Across all treatments, the effectiveness of amino acid fertilizers varied depend-
ing on raw material composition and processing methods. The MSG-derived formulation showed potential for practical
use in leafy vegetable production, but yield enhancement may require combined application with mineral nutrients. Mean-
while, complex nutrient formulations such as the collagen hydrolysate fertilizer were more effective in improving both
growth performance and postharvest quality. These findings demonstrate that amino acid fertilizers can serve as prom-
ising biostimulant resources for sustainable and resource-circulating agriculture, while also highlighting the potential of
food-grade MSG as an alternative agricultural input.

Keywords Amino acid fertilizer, Lactuca sativa, Packaging, Perforated polyethylene film, Postharvest quality, Sus-
tainable agriculture, Visual quality
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Table 1. Composition and characteristics of amino-acid-based fertilizer treatments

Treatment Treatment description

Major components and characteristics

Control Distilled water, foliar spray

No nutrient supplementation; baseline control

T A
reatment spray and drench

MSG-based solution (L-glutamic acid), applied by foliar | L-glutamic acid—based single amino-acid formulation;

approx. 8.2% total nitrogen

Treatment B .
fermentation by-products

Amino-acid liquid fertilizer derived from cereal-based |>12% free amino acids; 20% total organic carbon; may

contain residual salts and organic acids

Treatment C |Collagen hydrolysate—based liquid fertilizer

Rich in proline, hydroxyproline, and glycine; contains
9% N, 2% water-soluble K, and 9% water-soluble Ca
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Table 2. Growth and leaf color characteristics of lettuce as affected by different amino acid treatments
Plant heightPlant width | TSP [Number of ey onoth|Leaf width Lab Hue angle
(cm) (cm) weight leaves (cm) (cm) . . ©) SPAD
(2) (ea/plant) L a b
Control | 13.940.9a*| 20.8+2.7a | 31.7+3.2a | 11.3+1.5a | 15.7+1.2a | 8.3£1.3a |45.0+1.9ab|-18.5+0.3a| 26.8+0.3b |124.7+0.4a| 32.0+1.7a
Treatment A| 14.3+0.8a | 18.4+3.2a (26.243.9ab| 10.0+1.0a | 14.71.5a | 8.6+0.1a [45.5+1.3ab|-19.7+1.0a | 29.9+2.0b [123.4+0.7ab| 32.5+2.9a
Treatment B| 11.4+£0.9b | 15.242.8b | 16.3+4.4b | 9.7+0.6a | 11.3+0.8b | 5.9+£1.3b | 47.4+1.6a |-20.6+1.1a| 35.4+2.5a [122.8+0.8ab| 26.0+0.9b
Treatment C| 13.6+1.0a | 20.0+2.4a | 33.1£9.9a | 11.3£2.3a | 14.9£1.1a | 8.6+0.8a | 42.5+2.0b |-18.4+2.2a | 28.7+3.7b [120.2+£3.4b| 32.0+2.0a

“Means with the same letter(s) within a column in each treatment are not significantly different at p<0.05 according to Duncan’s multiple range test.
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according to Duncan’s multiple range test (P < 0.05).
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storage day indicate statistically significant differences among
amino acid treatments according to Duncan’s multiple range
test (P < 0.05).
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