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Effects of different amino acid treatments on the growth and quality of

broccoli sprouts

ZHANG Ai"?, WEI Xuejun®, XIE Long', LI Ning', PEI Baolu"?, LIU Wei'

(1. North China Key Laboratory of Urban Agriculture, Ministry of Agriculture and Rural Affairs/Beijing Vegetable Research Institute,
Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097, China; 2. College of Landscape and Ecological Engineering,
Hebei University of Engineering, Handan 056038, Hebei, China)

Abstract: In order to explore the effects of different amino acids on the growth and quality characteristics of broccoli
sprouts. In this study, six amino acids (glycine, tryptophan, phenylalanine, methionine, tyrosine and glutamic acid) were
applied to the roots of broccoli sprouts to improve the growth index (sprout length and moisture content) and quality index
(soluble sugar, soluble protein, total flavonoids, total phenols, nitrate nitrogen, light and pigment, total glucosinolate and
sulforaphane)of the treated broccoli sprouts. The results showed that different amino acid treatments increased the soluble sug-
ar, soluble protein, total flavonoids, chlorophyll a, chlorophyll b and carotenoids content, significantly decreased the nitrate
content, and inhibited the accumulation of total glucosinolates. Among them, the soluble sugar content (650.64 mg-g™")
and sulforaphane content (904.17 pg-g"') in broccoli sprouts after methionine treatment significantly increased the most,
and increased significantly 28.42% and 123.71%, respectively, compared with CK. The research results can provide the-
oretical basis for the application of amino acid treatment in the production of broccoli sprouts.

Key words: Broccoli; Amino acid; Sprouting vegetable; Physiology and biochemistry; Sulforaphane
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Table 1 Different amino acid treatment
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Treatment Amino acid type Am‘mo acid conﬁen-
tration/(mmol- L")

CK 7E 187K Water 0.0

Tl H&R Glycine 0.5

T2 5% Tryptophan 0.5

T3 KA AR Phenylalanine 0.5

T4 FATi & iR Methionine 0.5

T5 fi 2 R Tyrosine 0.5

T6 A% Glutamic acid 0.5
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Table 2 Effects of different amino acids on the growth of

broccoli sprouts

A3 RS TKE
Treatment Bud length/cm Water content/%
CK 8.11+0.18 a 91.56+0.15 ab
Tl 7.57+0.26 ab 91.02+0.32 ab
T2 6.73+0.34 ¢ 90.12+0.33 b

T3 7.58+0.25 ab 90.69+0.44 ab
T4 7.30+0.19 be 91.13+0.92 ab
T5 7.72+0.32 ab 91.93+0.60 a
T6 6.79+0.22 ¢ 91.64+0.30 ab

RS R NG FRERORTE 0.05 K2R . R,
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.
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Fig. 1 Effects of different amino acids on soluble sugar
and soluble protein content of broccoli sprouts
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Fig. 2 Effects of different amino acids on the contents of total flavonoids and total phenols in broccoli sprouts
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Table 3 Effects of different amino acids on photosynthetic pigment content of broccoli sprouts
e w43 ) w52 b) wCEB 430 w5 a)/w(H5 K b) w(EIHE h 3D
Treatment Chlorophyll a 7 Chlorophyll b 7 Total chlorophyll Chlorophyll a content/Chlorophyll b Carotenoids )
content/(mg-g™") content/(mg-g™") content/(mg-g™") content content/(mg-g™)
CK 1.54+0.03 ¢ 0.33+0.01 b 1.87+0.03 b 4.69+0.14 a 0.50+0.02 b
T1 2.04+0.02 ab 0.56+0.03 a 2.60+0.01 a 3.65+0.18 b 0.59+0.02 a
T2 2.17£0.05 a 0.62+0.04 a 2.79+0.09 a 3.53+0.18 b 0.62+0.01 a
T3 2.12+0.03 ab 0.58+0.02 a 2.70+0.04 a 3.63+£0.07 b 0.61+0.01 a
T4 2.00+0.01 b 0.60+0.09 a 2.61+0.08 a 3.43+£0.45b 0.58+0.01 a
T5 2.05+0.01 ab 0.57+0.02 a 2.62+0.03 a 3.62+0.13 b 0.61+0.01 a
T6 2.07+0.10 ab 0.57+0.06 a 2.64+0.16 a 3.70+£0.22 b 0.61+0.02 a
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Fig. 4 Effects of different amino acids on the contents of total glucosinolates and sulforaphane in broccoli sprouts
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