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Abstract This study was performed to compare nutritional compounds and physiological functions of five domestic and
imported green tea cultivars at three time points. The five cultivars were compared for theanine, y-aminobutyric acid, and
catechin content by LC-MS/MS and HPLC. Furthermore, the five tea cultivars were functionally characterized with respect
to antioxidant activity, brain cell protective effect, and inhibitions of a-glucosidase and HMG-CoA reductase activities.
Among green tea cultivars, Chamnok had the highest content of catechins (198 mg/g DW), theanine (11.89 mg/g DW), and
tannin (23.6 mg/g DW). Considering functional properties, Chamnok treatment resulted in the maximum viability of brain
cells and reduced the cortisol content of SH-SYSY cells. The inhibition of a-glucosidase and HMG-CoA reductase was
the strongest following Chamnok treatment (72.9% and 69.8%, respectively). These results indicate that Chamnok could
be optimal for consumption or favorable processing owing to its high nutritional compounds, such as theanine and

catechin, and remarkable brain cell protective effects.
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Table 1. Theanine, GABA and total amino acids content in green tea extract by 3 different harvest periods and 5 different cultivars

Harvest? Theanine GABA Total amino acid
Periods (mg/g DW)
Native 10.10+0.01° 0.19+0.01° 6.52+0.03°
Fushun 11.21+0.02° 0.24+0.01° 5.18+0.14°
Spring Yabukita 9.13+0.02° 0.34+0.01° 4.90+0.02°
Bohyang 9.22+0.06° 0.26+0.01° 4.75+0.01°
Chamnok 9.29+0.11¢ 0.26+0.02" 5.26+0.01°
Native 3.39+0.02° 0.08+0.01" 5.35+0.00
Fushun 3.77+0.02° 0.13+0.01° 4.99+0.01*
Summer Yabukita 3.05+0.02° 0.06+0.00° 4.64+0.02¢
Bohyang 3.1120.00* 0.07+0.01° 4.90+0.01°
Chamnok 3.17+0.11° 0.12+0.017 4.18+0.00
Native 1.49+0.01° 0.06+0.01° 5.37+0.01°
Fushun 1.54+0.01° 0.06+0.01* 4.50+0.01°
Autumn Yabukita 1.87+0.03¢ 0.05+0.01* 5.63+0.01*
Bohyang 1.82+0.01° 0.03+0.01° 5.79+0.01¢
Chamnok 1.89+0.01* 0.06+0.00° 5.48+0.00°

All values are Mean+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).

“*Duncan’s multiple range test in all samples.

UGreen tea leaves were harvested on spring (April 25"), summer (June 25 ™), and autumn (September 25 ™)
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Table 2. Tannin, total phenol, flavonoid content and antioxidant activity (ABTS, DPPH) of green tea extract by 3 different harvest

periods and 5 different cultivars

Harvest" Tannin Total phenol Total flavonoid ABTS DPPH
Periods (mg/g) (mg/g) (mg/g) (%) (%)
Native 17.3£0.1° 275.4+0.8° 402.1+4.7% 46.6+0.1¢ 72.8+0.1*
Fushun 18.4+0.1¢ 282.4+1.8° 378.1£0.7° 46.7+0.0° 65.0£0.7¢
Spring Yabukita 18.5+0.1° 280.2+0.8° 360.1£12.0° 47.8+0.0° 69.9+0.4°
Bohyang 20.1x0.1° 293.8+0.4° 334.849.3¢ 54.2+0.0° 67.3+0.7°
Chamnok 22.3+0.0° 303.2+0.2* 351.5+0.7° 55.2+0.1* 68.8+2.3%
Native 20.7+0.1¢ 310.6£0.0° 466.1+15.3* 61.7+0.1° 83.5+£1.4*
Fushun 17.6+0.1* 266.0£0.6" 449.5+2. 7 54.6+0.1¢ 75.5+1.0°
Summer Yabukita 19.540.1° 303.2+0.6° 466.84+6.7 61.0£0.1° 80.9+0.0*
Bohyang 21.5+0.0° 266.4+0.2¢ 435.5+3.3 67.0+£0.1* 75.2+1.1°
Chamnok 22.440.2¢ 322.0+0.6* 378.1£2.0° 67.1+£0.1* 52.6£2.8°
Native 21.240.1° 310.4+1.0° 554.8+6.7* 57.4+0.0° 70.5+£0.6*
Fushun 17.9+0.1¢ 255.6+0.2° 437.5+10.7° 47.94+0.0° 73.3+1.9°
Autumn Yabukita 22.0+0.2° 312.6+0.0° 430.8+16.0° 64.7+0.1° 75.8+1.2%
Bohyang 21.0£0.1° 295.2+1.4¢ 381.5+13.3° 56.5+0.0¢ 69.4+2.2°
Chamnok 23.6+0.1* 316.4+0.2* 440.842.0° 79.2+0.1* 61.1£3.6°
All values are Mean+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).
“*Duncan’s multiple range test in all samples.
UGreen tea leaves were harvested on spring (April 25"), summer (June 25 ™), and autumn (September 25 ™)
Table 3. Catechin contents in green tea extract by 3 different harvest periods and 5 different cultivars
Harvest? C EC ECg EGCg EGC TCY
Periods (mg/g DW)
Native 15.97+0.05¢ 11.62+0.36° 24.95+0.32° 68.68+0.38* 10.41+0.17° 131.64
Fushun 11.81£0.41° 14.02+0.36° 26.77+0.27° 58.15+0.66° 17.96+0.56° 128.73
Spring Yabukita 19.23+£0.31° 12.07+0.32° 28.81+0.33* 68.00+0.51% 18.0420.05° 146.17
Bohyang 29.61+0.32° 18.35+0.29* 23.91+0.36° 67.88+0.17* 18.48+0.03° 158.24
Chamnok 26.91+0.12° 19.32+0.33* 26.72+0.23° 65.92+0.87° 19.91+0.12° 158.79
Native 17.05+0.46 13.07+0.35* 29.87+0.31° 110.17+0.20° 9.49+0.02¢ 179.68
Fushun 13.90+0.12° 12.61+£0.29* 29.64+0.12° 96.7120.66° 11.96+0.18¢ 164.84
Summer Yabukita 14.49+0.48° 12.91+0.20* 29.73+0.42° 104.37+0.60° 10.11£0.27¢ 171.63
Bohyang 18.71£0.67% 12.24+0.36* 25.18+0.29¢ 117.1+£0.31* 15.24+0.16° 188.48
Chamnok 19.66+0.31* 12.08+0.45* 34.90+0.03a 117.6+0.59* 16.38+0.31* 200.63
Native 13.00+0.26° 11.82+0.08° 35.02+0.16° 129.67+1.2° 6.15+£0.38° 195.68
Fushun 9.93+0.46° 10.09+0.19¢ 29.10+0.27¢ 108.69+1.02¢ 5.86+0.28° 163.68
Autumn Yabukita 15.88+0.19* 13.85+0.38° 35.97+0.48" 123.60+0.20° 8.16+0.35° 197.48
Bohyang 13.95+0.43° 13.85+0.29° 37.05+0.04° 117.82+0.76° 11.18+0.14* 193.86
Chamnok 13.95+0.43° 16.61+0.59* 39.32+0.3* 117.05£2.11¢ 11.72+0.17* 198.67

C: catechin, EC: epicatechin, ECg: epicatechin gallate, EGCg: epigallocatechin gallate, EGC: epigallocatechin, TC: Total catechin

All values are Mean+SD (n=3) within each column followed by the same letter are not significantly different (p<0.05).

*“*Duncan’s multiple range test in all samples.

DGreen tea leaves were harvested on spring (April 25 ™), summer (June 25 ™), and autumn (September 25 ™)
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Fig. 1. Inhibition of o-Glucosidase activity (A) and HMG-CoA activity (B) of green tea extracts among 3 different harvest periods and 5
different cultivars. The 80% ethanol extracts of green tea (50 pg/mL) were applied. Inhibitory effects of acarbose (0.5-5 uM) on a-Glucosidase
or lovastain (0.05-1.0 mM) on HMG-CoA enzyme were performed to produce the control set of data for comparisons. Data are means+SD of

three independent experiments.
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Fig. 2. SH-SYSY brain cells protective effect (A) and anti-stress effect (B) of green tea extracts from 5 different cultivars in spring
season. Cell viability (% of control) was determined by MTT assay. Each value is expressed as the mean+SD of three independent experiments.

Water extract of green tea (50 pg/mL) were applied.
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