MR EmBE Modern Food Science and Technology 2024, Vol.40, No.3

L ¥5 R AT ISR H%Aiﬂﬁ FrZoF
y-2ETIRINE

skEE"Y, ZEEREE, B/, MBER'C, XBRAVT
(LLEBREXFALAFE RS, LAFE 266109) (2. FHBEFELHER, LAFE 266109)

HE: p- RAETH (y-Aminobutyric Acid, GABA) & —Fr A X % A A4 EHEMIT, B T4 ELR
BAK, (2@ BT RN AE & ARRAREA RA, EER T ATHR B A DAT IS L AT A
GABA A F W %0, T T HAERAMG. oo & RALRIE LI, 2 mmol/L A7#E A= 0.1 mmol/L LAFFeie 5
W BT REALFiEFEFT GABA AR E, 25Tk 1223 mg/g, AR S ARG T 111 = 1.27 4. BB,
DR RS T 5 REBBLAH (GAD). :_)]%i{m'hr% (DAO) #= % e 8 ALEE (PAQ) 497 /1 v AMEHT GABA 4%
TALGY R, 2 REILIL G Z AP XAEBE6YE /471 % 1 204 nmol/(min-g). 18.92 U/g #» 3.58 Ulg, AL I Fa gk
REMAA BERS, ARERIPATR R DA RO LETRER SR EF GABA S F, X5 GABA &
RIEIRF X 4B GAD. DAO 4= PAO #9188 E AR GH %, M BRSO AR —Z W ERER. ZHRHE E5H
GABA #2447 B34 A2 011 38 .

KR A, TARME ATRER - RA TR

YEHS: 1673-9078(2024)03-200-208 DOI: 10.13982/j.mfst.1673-9078.2024.3.0163

Improving the Enrichment of y-Aminobutyric Acid in Buckwheat Sprouts by
Combined Treatments Using Spermidine and Citric Acid

ZHANG Yu'?, LI Jingyuan', LEI Qi"?, SUN Pengdong"’, DENG Yang"”

(1. College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China)
(2. Qingdao Special Food Research Institute, Qingdao 266109, China)

Abstract: y-Aminobutyric acid (GABA) is an active substance with several physiological functions. Its content is
generally low in grains, but GABA can be effectively enriched by stress treatments. In this study, the effects of combined
treatments using citric acid and spermidine on the GABA content in buckwheat sprouts were studied, and the mechanism
was preliminarily analyzed. Response surface optimization experiments showed that the combination of 2 mmol/L citric
acid and 0.1 mmol/L spermidine was more conducive to the accumulation of GABA during buckwheat germination, and the
GABA content could reach 12.23 mg/g, which was 1.11 and 1.27 times higher than that of single treatments with citric acid

and spermidine, respectively. Simultaneously, the activities of glutamate decarboxylase (GAD), diamine oxidase (DAO)
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and polyamine oxidase (PAO) under combined treatments were investigated to analyze the reasons for the GABA content

variations. The results indicated that the activities of the three key enzymes after treatments were 1204 nmol/(min-g), 18.92 U/g and

3.58 Ulg, respectively, which were significantly higher than those of groups with no or single treatments. The results suggest

that the combined treatment with citric acid and spermidine significantly increases the GABA content of buckwheat sprouts.

This is related to the increase in the enzyme activities of GAD, DAO and PAO, which are the key enzymes in the GABA

synthesis pathway, and the combined treatment exhibits a certain synergistic effect. This study provides ideas and theoretical

basis for enriching GABA in grains.
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Table 2 Effects of culture time on GABA content and growth of buckwheat sprouts

AR/ GABA 48 /(mg/g) ¥ %k/em ¥ /g B F % JE 2 Z (%
3 1.84 +0.20° 1274015  1.19%£0.13° 5644 +4.56°  6.89+2.26°
5 3.83 +0.50" 417037 3.08+042° 77.56+4.88"  9.33+2.00"
7 5.60 % 0.65" 11.40+021° 5.08+037" 86.67+3.00° 11.33+2.23"
9 5.00 +0.23" 1150+ 029 5.13+031°  87.00+1.73"  11.56 = 1.67"

E: R ERRRANIBFHEEATEAREZR (P<0.05), FAFR.
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Fig.1 Morphology of buckwheat sprouts treated with
different concentrations of citric acid and spermidine
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Fig.2 Effects of different concentrations of citric acid on
buckwheat sprout length and GABA content
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Table 3 Effects of different concentrations of citric acid on germination rate and decay rate of buckwheat

A st B ZH 1 mmol/L £ 2 mmol/L 8 3 mmol/L #1 4 mmol/L 1
KF R 87.0 = 4.30° 87.0 =2.40° 84.1 £3.82° 86.3 £2.45" 84.7+4.21°
JE & 11.7£3.16" 11.3£3.08" 12.0 + 4.64" 12.0 +3.32% 12.8 +3.90"
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Fig.3 Effects of different concentrations of spermidine on buckwheat sprout length and GABA content
R 4 TREIREIASRERT 772 & 2F R G 2 R AR50
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Table 5 Response surface test scheme and experimental

results
* %R
ST :
ATAZBR /(mmol/L) A4 Ee/(mmol/L) GABA/(mg/g)
1 2.00 0.10 12.07 +0.17
2 1.00 0.10 10.89 +0.19
3 3.00 0.10 10.23 £0.13
4 1.00 0.15 9.36 £0.13
5 2.00 0.10 11.88 £0.19
6 2.00 0.05 11.07 +0.18
7 2.00 0.15 10.83 +0.20
8 3.00 0.05 9.78 +0.20
9 2.00 0.10 11.92 £0.19
10 3.00 0.15 8.10+0.22
11 2.00 0.10 12.36 +0.11
12 1.00 0.05 10.43 £0.21
13 2.00 01.0 12.14 £0.21

*6 OEARBBEMER

Table 6 Significant results of regression model

FEKRR FrA @A HF  FIA P&

AEA 18.62 5 372 4219 <0.00017
A 1.10 1 110 1247  0.009 6
B 1.49 1 149 1688  0.004 5
AB 0.093 1 0.093 1.05 03388
A 6.42 1 6.42 7277 <0.0001"
B’ 3.56 1 356 4031 0.0004
KA 0.62 7 0.088
K H0R 0.46 3 0.15 384  0.1133
% £ 0.16 4 0.04
BEERF 1924 12

R*=0.967 9 R.;=0.9449
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Fig.7 Effects of different treatments on glutamic acid content
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Table 7 Correlation analysis between GABA content and key

enzyme activity in buckwheat sprouts treated with citric acid

combined with spermidine
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