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Abstract: High-purity litchi y-aminobutyric acid (GABA) was prepared via separation and refinement through
sequential alcohol precipitation, resin column chromatography, and crystallization. Through a static adsorption experiment,
the 732 cation exchange resin was screened from nine different types of resins, where its adsorption and desorption rates
reached 81.56% and 88.26%, respectively. Evaluation of the static adsorption kinetics indicated that adsorption on the resin
was primarily controlled by liquid-film diffusion, and was also influenced by the combined effects of multiple diffusion
processes, such as intraparticle diffusion and adsorption-desorption on the internal surfaces of the particles. A dynamic elution
experiment revealed that the highest raw material utilization rate was achieved at a sample loading of 8.25 mg/g. By taking the
purification efficiency and cost into comprehensive consideration, the optimal elution conditions were determined
as follows: sample concentration: 1.0 mg/mL, sample loading flow rate: 1.0 mL/min, sample pH value: 4, eluent
concentration: 1.5 mol/L, elution flow rate: 1.0 mL/min. Under these optimized conditions, the purity and yield of the
obtained litchi GABA were 77.40% and 92.05%, respectively. By crystallization from the purified sample solution, the purity
increased to 95.35%, and the structure of the obtained crystal was identified as GABA through nuclear magnetic resonance
analysis. In conclusion, the present study demonstrated that a combination of alcohol precipitation, ion exchange column

chromatography, and crystallization processes enabled the recovery of GABA from litchi at a purity of >95%. The results of
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this study can serve as a valuable technical reference for the development and utilization of litchi GABA.
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Table 1 Physical parameters of resins and adsorption and desorption effects on litchi GABA

A5 KA BRBRE/ARM  EZAEE/mm R @R/(mYg) AW E/(mglg) BME%  ERE%
732 B Bk 0.3~1.25 <100 25.59 81.56 88.26
001x8  HAK Bk 0.3~1.25 <100 21.89 77.08 87.90
HPD300 kil JEAR 0.3~1.25 800~870 19.31 52.09 93.12
X-5 XL JEAR M 0.3~1.25 500~600 17.91 47.80 67.18
LX-28 kil JEAR M 0.3~1.25 650~700 18.44 49.43 68.38
AB-8 XL BAARME 0.3~1.25 480~520 19.17 51.66 79.41
NKA-9 kil A 0.3~1.25 250~290 19.00 51.14 77.47
ADS-21 k3L AR 0.3~1.25 450~500 19.36 52.25 73.52
ADS-7 kil AR 0.3~1.25 =100 18.70 50.21 68.66
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Table 2 Adsorption kinetics model fitting equation and related parameters
3 7 F AR )27 42 AR S
K /(min)=1.636 93

q,=1.636 931°°+0.095 15 C,/(mg/g)=0.095 15
R*=0.994 55

K,/(min™)=0.686 21
KT Ay AR ¢,=0.686 21"°+13.533 65 C,/(mg/g)=13.533 65
R*=0.951 24

K/(min™)=0.063 54
q,=0.063 541"°+24.718 95 Cy/(mg/g)=24.718 95
R’=0.937 84

ky/(min"')=0.012 36
W—RF) ) FAEA In(g,~¢,)=3.438 29-0.012 36¢ q./(mg/g)=31.13
R’=0.987 08

k,/(g/(mg-min))=0.033 59
PR3 Sy FAER 1/g~2.020 04+0.033 59¢ q./(mg/g)=29.77
R*=0.982 69
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T 65 5555 JE T i £ S R T e S B R E S ik
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Fig.3 The effects of initial sample concentration (a), sample
loading flow rate (b), and sample solution pH (c) on adsorption
efficiency, as well as the effects of eluent concentration (d) and

elution flow rate (e) on desorption efficiency
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Fig.5 HPLC chromatogram of litchi GABA crystals
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2H, H-4), 2.26 (4, J=74Hz 2H, H-2), 1.91-1.78
(m, 2H, H-3) ; "C NMR iZ 15 B : "C NMR
(151 MHz, Deuterium Oxide) : 6C 181.52 (s,C-1), 39.26
(t,C4) 3435 (t,C-2), 2365 (t,C-3). Lik%#E 5
BRI IRE — 2, #E— B A YN GABA.

425 000 000
§5§  SREEEEZE-23 000000
S SESERZEE 101000 000
19 000 000
17 000 000
15 000 000
13 000 000
11 000 000
9 000 000
7000 000
5000 000
3.000 000
1 000 000
=1 000 000

4.790 D20

—L S
1 L 100, L 100 ) 100

52 48 44 40 36 32 28 24 20 1

'O\|||||||||||

f1 (ppm)
& 6 '"H NMR i E
Fig.6 '"H NMR spectrum

7 500 000

~181.521
-39.255
~23.646

——— 34351

lOID f f L 31q31031q

2(I)0 180 160 140 120 100 80 60 40 20 O
f1 (ppm)
B 7 °C NMR i
Fig.7 "C NMR spectrum

= =500 000

156

3 g

50 45 SRR W, 732 BH & 1 32 e b s T 75 A
GABA H A BP0 B AR, 120 b i 2 52 21
TR B WL A ESORISURL P 2 T R B — A
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