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Changes in y-Aminobutyric Acid(GABA) and the Main Constituents by a Treati
Conditions and of Anacrobically Treated Green Tea Leaves

Ji-Shin Chang, Byong-Soon Lee, Young-Gu Kim
R & D Center, Pacific Chemical Co. Ltd., Suwon

Abstract

Korean green tea leaves which were harvested three times(May, June, August) were treated with
anaerobic conditions and were measured changes of y-aminobutyric acid(GABA) and other constituents.
In anaerobically treated green tea leaves, the content of y-aminobutyric acid(GABA) and alanine increa-
sed while glutamic acid decreased. Whereas theanine, arginine, caffeine and tannin showed little change
and the content of vitamine C slightly decreased with the passing of the anaerobic treatment time.
Formation of GABA, a hypotensive constituents, was proportioned to the content of glutamic acid
and the optimum time of the anaerobic treament was about 12 hours. In the anaerobic treatment

of green tea leaves, effect of nitrogen gas and vacuum condition was no difference betwee

two.
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Table 1. Changes in the amino ac s cotents in No. 1 tea leaves during incubation in anaerobic conditions

Amino acids Vac. 'm

(mg%) 6hr 9hr 12 hr 15hr 18hr 24 hr

Theanine 6827 6875 6934 6925 6969 6853

Arg 2354 2296 2363 2357 2365 2264
Glu 547 432 396 385 394 367
Ala 857 963 1076 1064 1052 1023
GABA 1735 1983 2170 2203 2182 2164

Nitrogen Control

6hr  9hr 12hr 15hr 18hr 24hr 12 hr

689.5 6914 6975 6867 6924 6973 702.3
2246 2194 2289 2257 2184 226.7 232.1
575 496 422 407 413 334 188.5
825 983 1098 1087 1093 1055 17.9
1723 1994 2102 2154 2137 2094 572

Table 2. Changes in the amino acids cotents in No. 2 tea leaves during incubation in anaerobic conditions

Amino acids Vacuum

Nitrogen Control

(mg%) 6hr  9hr 12hr 15hr 18hr 24hr

6 hr 9hr 12hr 15hr 18hr 24hr 12 hr

Theanine 4056 4114 4030 4033 3925 4192

Arg 336 396 464 415 414 432
Glu 421 334 6.6 5.3 4.7 .

Ala 87.7 985 1060 1047 1052 1028
GABA 1278 1602 1779 1764 1793 1809

3924 3953 3888 3943 3441 3971 4112

328 354 397 477 448 316 39.6
454 285 113 29 7.8 4.7 1704
874 85 863 692 707 882 10.3
1334 1567 1809 1774 1746 1761 29.0

Table 3. Changes in the amino acids cotents in No. 3 tea leaves during incubation in anaerobic conditions

Amino acids Vacuum

Nitrogen Control

(mg%) 6hr 9hr 12hr 15hr 18hr 24hr

Theanine 3013  300.6 310.7 3062 3053 308.4

6 hr 9hr 12hr 15hr 18hr 24hr 12 hr

307.3 299.6 3035 2987 305.7 3093 3110

Arg 282 264 302 334 373 367 292 335 286 314 309 309 323
Glu 252 12.6 114 11.9 11.7 14 212 115 9.7 9.9 10.2 8.4 92.3
Ala 542 613 680 669 672 663 498 634 693 676 683 693 6.6
GABA 693 823 8.6 833 805 87 714 805 846 8.2 839 842 89
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Fig. 1. HPLC Chromatograms of Amino acids of Pre-
parations Prepared from Green Tea Leaves

Sample: A. Untreated Tea(Control), B. Treated by Nitro-
gen Gas, C. Treated by Vacuum
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Fig. 2. Changes in GABA Content in Tea Leaves during
Incubation in Vacuum Condition.

A—a; No. 1 Tea Leaves, @—@; No. 2 Tea Leaves,
H—W; No. 3 Tea leaves
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Fig. 3. Changes in GABA Content in Tea I eaves during

Incubation in Nitrogen Gas

A-—4A; No. 1 Tea Leaves, ®—@; No. 2 Tea Leaves,

W—M; No. 3 Tea leaves
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Table 4. Changes in the contents of polyphenol, caffein and vit.C in No. 1 tea leaves during incubation in anaerobic

conditions
. Vacuum Nitrogen Control
Constituent ——————— —_—
6 hr 9hr 12hr 15hr 18 hr 24hr  6hr 9 hr 12 hr 15hr 18 hr 24hr 12 hr
Polyphenol(%)  10.3 9.9 9.6 9.9 9.7 9.8 10.1 9.8 9.6 9.7 9.6 9.8 10.8
Caffein(%) 2.1 2.3 2.3 21 2.2 2.3 2.2 21 23 2.3 2.2 23 2.1
Vit.C (mg%) 567.3 5642 5543 5353 5105 4975 563.2 5603 5389 5332 5163 5102 587.9

Table 5. Changes in the contents of polyphenol, caffein and vit.C in No. 2 tea leaves during incubation in anaerobic

conditions
) Vacuum Nitrogen Control
Constituent
6hr  9hr 12hr 15hr 18hr 24hr 6hr 9hr 12hr 15hr 18hr 24hr 12 hr
Polyphenol(%) 132 12.7 4.2 13.1 12.3 12.9 13.3 13.1 13.2 12.7 12.3 13.0 135
Caffein(%) 2.0 2.1 2.3 2.0 2.0 2.1 2.1 2.1 1.9 2.1 2.0 2.1 2.0
vit.C (mg%) 267.6 2521 2483 2453 2403 2357 2621 2554 2536 2487 2421 2332 263.6

Table 6. Changes in the contents of polyphenol, caffein and vit.C in No. 3

tea leaves during incubation in anaerobic

conditions
Vacuum Nitrogen Control
Constituent S ————
6 hr 9hr 12hr 15 hr 18 hr 24 hr 3 hr C) hr 12 hr 15hr 18hr 24 hr 12 hr
Polyphenol(%) 14.8 15.6 15.1 15 6 15 3 15 () 148 1% 3 14.1 15.5 14.9 14 8 14.8
Caffein(%) 1.7 2.0 2.0 2.1 1.7 1.7 2.1 2.0 1.7 2.1 1.8 2.0 1.7
vit.C (mg%) 3213 3103 2637 2540 2402 2313 3133 3057 2674 2534 2423 226.0 3245
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