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Analysis of Total and Free Amino Acids in Mat-cha
(Powdered Green Tea) with an HPLC-Amino Acid Analyzer

Ko0zO OHTSUKI, SHINOBU OKUNO, KYOUKO TANIDA, KENJ SATO and YASUSHI NAKAMURA

Abstract : Free amino acids and total amino acids (6N-HCl hydrolysate at 150 C for 1 hr)
in Mat-cha (powdered green tea) were determined with an HPLC-amino acid analyzer

using lithium citrate buffers.

The Mat-cha contained 2 % of free amino acid and about 14.7% of bound amino acid
(proteins and peptides). Theanine was the most abundant free amino acid.

When the ninhydrin-reagent pump was stopped, the effluent from the HPLC-a.a.analyzer
was monitored with a UV-VIS detector at 254 nm, 280 nm, and 556 nm to detect and to

collect the unknow compounds of the Mat-cha extract.
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Fig.1l. Preparation of Extract and Hydrolysate of

Mat-cha.
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Fig.2. Flow Diagram of the HPLC for the Analysis of Free and Total Amino Acids.
(a) Buffer reservoirs: 1)~4) elution buffers ; 5) 0.2NLiOH. (b) Buffer selector, changed with a

system controller, SCL-6A. (c) UV-VIS spectrophotometric detector, Shimadzu SPD-6AV.

(d)

Eluent pump, Shimadzu LC-6A. (e) Reaction bath, 0.5mm¢ X 5m Teflon tube in a heater of 100T.
(f) Fraction collector. (g) Ninhydrin pump, Kyowa Seimitsu KHD-16. (h) T-Shaped mixer.

(i) Ninhydrin solution. (j) Nitrogen gas. (k) Separation column. Mitsubishi MCI Gel CK-10U,
0.46 ¢ X15cm, with a constant-temperature bath at 40C. (1) System controller, Shimadzu SCL-6A.
(m) Auto injector, Shimadzu Sil-6A. (n) Recording integrator, Shimadzu Chromatopac C-R6A.
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Fig.3. Chromatogram of Free Amino Acid in Mat
-cha. Effluent was reacted with Ninhydrin
reagent at 100C and detected at 570nm and
0.32 aufs.
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Table 1. Total and Free Amino Acids of Mat-cha
(Powdered Green Tea).

Total Amino|Free Amino |Bound Amino
Acid*! Acid*? Acid*?
(mg %) (mg %) (mg %)
Asp 2435-:;\- --------- 298 2033
Thr 967 .. 33 934
Ser 1127 . 81 1046
Asn 0 104
Glu 3625~ 263 2726
Gln 0 116
Theanine 0 ~740
Gly 1264 5 1259
Ala 1451 47 1404
Val 919 31 888
Met 454 0 454
Ile 887 51 836
Leu 2451 29 2422
Tyr 814 51 763
Phe 1086 33 1053
GABA 0 14 0
His 676 33 643
Lys 1176 26 1150
Arg 385 64 321
Sum total| 19717 2019 17932

=1 Hydrolysate with 6N HCl-Vapor at 150C for 1hr.

*2 Water soluble amino acid.

*3 Amino acids in protein and peptide. (Bound a.a.)
=(Totela.a.) —(Freea.a.)

*+ Net weight in 100 & Mat-cha was 17932 X
=14700.
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Fig.4. Chromatograms of Water Extract from Mat-cha. Effluent was not reacted with

Ninhydrin reagent.

(a) Detection at 254 nm and 0.32 aufs.
(b) Detection at 280 nm and 0.64 aufs.
(c) Detection at 556 nm and 0.16 aufs.
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