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Ishizuchi-kurocha, a king of post-heating fermented tea, is produced locally at remote and
seculuded place in the mountains of Ehime Prefecture in Japan. The present study was under-
taken to investigate about the changes of the components in Ishizuchi-kurocha during the
manufacturing process.

Optical density of the tea infusion at 380 nm increased, but amounts of ester type catechins
in the infusion decreased on process of becoming moldy. The presence of organic acids such as
lactic and succinic acids were newly found after fermentation, which were assumed to be pro-
ducts of microbiological fermentation. The amounts of aroma constituents, especially, acetic
acid increased on process of taking out from bucket.

The amounts of amino acid, especially, leucine, thyrosine, histidine, lysine increased on

process of becoming moldy.
(Received December 7, 1994)
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Ishizuchi-kurocha

Fig. 1. Manufacturing process of Ishizuchikurocha
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Table 1. Contents of catechins in Ishizuchi-kurocha
(g/100 g dry matter)

Fresh tea After Becoming After Taking out Ishizuchi-
leaves steaming moldy rolling from bucket kurocha
(-)-EGC 2.569 1. 058 2.084 1. 693 3.042 1.617
(-)-EC 1.789 0. 755 1.334 1.123 1.531 1.188
(-)-EGCg 2.635 1.311 0. 940 0.295 0.204 0.234
(-)-ECg 2.055 1.129 trace trace trace trace
Total 9.048 4,253 4,394 3.111 4. 777 3.039

(-)-EGC, (-)-epigallocatechin; (-)-EC, (-)-epicatechin; (-)})-EGCg, (-)-epicallocatechin galate; (-)-ECg, (-)-epi-
catechin gallate. Contents of catechin were caluculated as ratio of peak area to that of the internal standard
(4-methylpyrocatechol). One hundred milligrams of leaves of Ishizuchi-kurocha were extracted with about
30ml of 20% acetone for 60 min and then filtered. Filtrate were extracted with about 100 ml ethyl acetate.
Ethyl acetate layer was condensed and then filled up to 10 ml with 25% acetonitrile. Extract was filtered by
0.45 ym millipore filter, and injected to Hitachi HPLC L-6200 : Column, Hibar Lichrosorb RP-18 5 um ¢4.0Xx
250 mm ; Mobile phase, acetonitrile:acetic acid:methanol:H,0(113:5:20:862) ; Column temp., 30T ; Detector,
280 mn ; Flow rate, 1.0 ml/min.
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Table 2. Contents of amino acids in Ishizuchi-kurocha
(mg/100 g dry matter)

Fresh tea  After Becoming  After Taking out Ishizuchi-
leaves steaming moldy rolling from bucket kurocha
Aspartic acid 66. 6 73.9 95.8 28.6 35.3 44.6
Threonine 19.1 22.6 66.7 38.1 25.0 34.6
Serine 33.1 39.9 70.7 55.7 40.5 53.1
Theanine 311.0 298.8 239.5 213.4 137.6 219.5
Glutamic. acid 104.5 115.5 113.8 69. 2 76.5 71.4
Proline — — 17.9 trace trace trace
Glycine — — 22.9 trace trace trace
Alanine 36.5 41.9 98.0 37.9 30.3 39.2
Valine 8.2 7.1 42.8 11.1 14.1 15.8
Isoleucine 2.6 3.9 16.4 3.3 2.6 5.3
Leucine 2.6 3.9 48.5 9.2 16.4 24.9
Tyrosine — — 85.2 11.8 — 6.4
Phenylalanine 6.6 5.0 62.0 9.9 10.7 16.5
Y -aminobutylic acid 29.4 42.8 33.5 12.9 24.2 16.5
Histidine trace 3.2 64.4 14.0 10.1 14.7
Lysine trace trace 197.4 36.6 32.2 26.3
Arginine trace 10.5 82.8 20.0 trace 10.5
Total 620. 2 668. 2 1358. 3 571.7 455.5 599. 3

Ishizuchi-kurocha (1 g) was extracted with about 50 ml of boiling water for 60 min and
then filled up to 100 mi with distilled water. Extract was filtered by 0.45 um millipore
filter, and injected to Shimadzu HPLC LC-6A : o-phthalaldehyde method.
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Table 3. Contents of organic acids in Ishizuchi-kurocha
(mg/100 g dry matter)

Fresh tea  After Becoming  After Taking out Ishizuchi-

leaves steaming moldy rolling from bucket kurocha
Oxalic acid 1148 753 1774 1170 739 1094
Citric acid 1857 653 725 809 534 —
Tartaric acid — — 354 326 207 373
Succinic acid — — — — 217 102
Lactic acid — — — — 3122 2135

Ishizuchi-kurocha 500 mg was extracted with about 50 ml of water (60C) for 30 min and then
filled up to 50 ml with distilled water. The extract was filtered by 0.45 x#m millipore filter,

and treated by SEP-Cy, then, injected to Hitachi L-6200. Column: HITACHI GELUKO #C610H
¢ 0.7x300 mm ; Column temp. 60T ; Mobile phase, 0.1% phosphoric acid ; Detector, 210 nm ;
Flow rate, 1.0 ml/min.
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Table 4. Composition of volatile flavor compounds

Peak & Compound Fresh tea  After Becoming  After Taking out  Ishizuchi-
No. (min) leaves steaming moldy rolling from bucket kurocha
12.1  (2)-3-hexenol 2. 480 0.232 trace trace — —
14.5  Acetic acid — — 1.190 0. 843 13. 028 4,043
15.8 Linalool oxide 0. 227 — 0.084 — 0.584 2.505
(cis-furanoid)
16.2 Unknown 2. 266 1. 570 2.809 1. 564 3.390 0.957
17.1  Unknown 0. 660 0.192 0.164 0.211 0.067 0. 330
18.3 Linalool oxide 1.133 0.173 trace 0. 260 0. 557 0. 288
(trans-furanoid)
7 21.0 Linalool 2,874 0. 464 0.633 0.928 2.586 1. 223
21.4  3-methyl-2-furfural 0.618 0.093 0. 242 0.149 0. 485 0. 442
9 24.3 37-dimethyl-1,5,7- 0.110 — 0.078 0.127 0. 406 0. 359
octatrien-3-ol
10 27.4  a-terpineol 0. 405 — trace 0.072 0.028 0.079
11  28.6 1,2-dimethoxybenzene 0.374 0. 092 0.175 0.166 0.417 0,716
12 30.3 Benzyl acetate 0.109 0.135 0. 094 0. 356 0.534 0.192
13  32.3 Methyl salicylate 0. 348 0.155 0.108 0. 068 0.178 0.112
14 32.8 1-phenyl ethanol — trace 0. 268 0. 206 0.484 0.189
15 35.0 2phenyletylacetate — — 0.063 0.093 0. 358 0.170
16 37.8 Geraniol 1.431 0.141 0.219 0.240 0. 958 1.251
17 38.6 Benzyl alcohol 3. 800 0. 705 0.988 1.620 4,849 2.294
18 39.7 2phenylethyl alcohol 0.471 — 0.491 0.539 1. 280 0. 509
19 57.1 Methylparmitate — — 4,497 2.276 5.724 1.031

As the ratio of peak area to that of an internal standard (ethyl decanoate). Shimadzu GC-14A column,
50mXx ¢0,28 mm glass capillary coated with PEG-20M 50-180T : 2°C/min.
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