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Effect of Relative Humidity and Storage Temperature
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Abstract

After storing green tea powder for three months at three different temperatures (-20, 4, and 20°C) with three
different relative humidities (RHs) (23, 69, and 81%), the chemical quality was evaluated with green tea, which
was prepared by soaking 1.5 g of the powder into 100 mL of distilled water at 70°C for 5 min. Total phenolic
contents, total flavanol contents, and ascorbic acid contents of green tea powder stored at 4°C with 23% RH
changed from 267.5, 49.4, and 24.2 mg/g to 287.1, 44.9, and 36.9 mg/g, respectively, compared to the powder
before storage. EGC and EGCG, the main catechins of green tea, also changed from 16.9 and 27.3 mg/g to
24.3 and 36.5, g/g, respectively, after storage for 3 months at 4°C with 23% RH. However, when the green
tea powder was stored at —20 or 20°C with higher RH such as 69 and 81%, the chemical compounds were
significantly decreased. The results indicate that temperature and RH are important during storage of green
tea powder, and low RH and refrigerated condition (-4°C) are preferable to increase or preserve the chemical

compounds of the tea.
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Table 1. Effect of relative humidity, storage temperature and
time on total phenolic contents of green tea powder

(mg/g)
Relative Storage Storage time (month)
humidity (%) temp. (°C) 0 3

-20 2675 252.6°

23 4 2675 287.1°
20 2675 278.0°

-20 2675 210.6°

69 4 2675 259.3
20 267.5 234.9°

-20 267.5 211.8°

81 4 267.5 251.0%
20 2675 205.2°

Different letters (a—c) within a row indicate significant differ—
ence (p<0.05), n=3

Table 2. Effect of relative humidity, storage temperature and
time on total flavanol contents of green tea powder

(mg/g)
Relative Storage Storage time (month)
humidity (%)  temp. (°C) 0 3

-20 494 40.7°

23 4 494 449
20 49.4 455

-20 49.4 35.9°

69 4 49.4 40.3*
20 494 37.3°

-20 49.4 36.2

81 4 494 41.1%
20 49.4 30.3°

Different letters (a—c) within a row indicate significant differ—
ence (p<0.05), n=3
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Table 3. Effect of relative humidity, storage temperature
and time on ascorbic acid contents of green tea powder

(mg/g)
Relative Storage Storage time (month)
humidity (%) temp. (°C) 0 3
-20 24.2 34.9°
23 4 24.2 36.9°
20 24.2 23.2°
-20 24.2 30.6°
69 4 24.2 34.7°
20 24.2 29.8°
-20 24.2 305"
81 4 24.2 32.3%
20 24.2 23.7°

Different letters (a-d) within a row indicate significant dif-
ference (p<0.05), n=3
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Fig. 1. Structure of catechins of green tea.
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Table 4. Effect of relative humidities and temperatures during storage for 3 months on catechins and caffeine of green tea

powder (mg/g)
] Storage Catechins L
. R'e(li?fv‘(?o/) temp. Epicatechins Epicatechin epimers Gal.léc Caffeine
umidity 7 (°C) EC ECG EGC  EGCG C CG GC GCG adt
Control 0.3 5.2 16.9 273 16.0 0.3 13 3.7 1.3 20.8
-20 8.6° 76> 19.1° 36.1° 1.7 0.9° 16° 16° 19° 25.4
23 4 11.0° 69° 243  365° 1.9° 1.2¢ 2.3 15° 2.6° 30.7°
20 9.4 85" 220" 332 0.5 1.0° 1.9° 2.0° 2.1° 259"
-20 6.2 4.0° 14.8° 23.1° 0.9° 0.4° 1.2° 15° 15° 20.6°
69 4 10.1° 9.2° 227" 350° 1.8¢ 1.1 2.1° 1.1¢ 2.4° 29.1%
20 9.4 7.9 19.3° 32.1° 15 1.1° 1.7 1.9° 0.2° 26.4°
-20 6.7 58 166" 282" 1.1° 0.4° 14° 1.4° 1.6 20.8"
81 4 99° 9.0° 216°  34.6° 16" 1.1° 2.0° 19° 2.3° 285
20 7.6” 16° 16.6° 11.9° 0.7 0.7° 1.0° 1.2° 0.3° 20.4

Different letters (a—c) within each column indicate significant difference (p<0.05), n=3. Control means green tea powder of beginning

time of storage.
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