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Extraction of manganese from black tea leaves to tea infusion
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Summary

To confirm the effect of black tea on manganese intake, the extraction of manganese from black tea leaves to the
tea infusion was examined. Thirty-one tea leaf samples (black tea, 22; flavored black tea, 5; Chinese Puar tea, 1; Louis
Bosti, 2; herbal tea, 1) were collected. An infusion was prepared by adding 160 mL of boiling water to each 3 g of leaf
sample and allowing it to stand for 3 minutes. The manganese concentration of tea leaves was measured by fluorescent
X-ray analysis, and that in tea infusion was measured using an atomic absorption spectrophotometer. The manganese
concentration of 28 samples using leaves of Camellia sinensis was 684 (257 to 2259) ug/g, which was significantly
higher than that of 84 (58 to 131) ug/g for Louis Bosti or herbal tea without leaves of Camellia sinensis. The manga-
nese concentration in the infusion of 28 samples was 1.64 (0.34 to 6.74) ug/mL, and a significant correlation (R?=0.75)
was observed with the concentration in tea leaves. The manganese extraction rate of 28 samples into the infusion was
124 + 4.8 %. Comparing the extraction rates for each shape of black tea leaves, the values of the tea leaves that were
cut and crushed by a machine and then shaped into a round shape were significantly higher than those of needle-shaped
elongated large leaves or finely cut leaves. Since it is calculated that nearly 1 mg of manganese can be ingested by
drinking 3 teacups of black tea infusion, habitual drinking of black tea is a factor that significantly increases manganese

intake.
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Fig. 1 Relationship between certified values and
analytical values in X-ray fluorescence anal-
ysis for standard reference materials.
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Fig. 2 Relationship between manganese in tea
leaves and in tea infusion for 28 black tea
samples.
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Table 1 Manganese concentration in tea leaves and tea infusion

Shape of tea

Manganese concentration

Tea type or brand

leaves® Leaves (ug/g) Infusion (ug/mL)
Black tea
Afternoon tea OP 516 1.345
Assam CTC 753 3.748
Assam, Calcutta CTC 711 2.182
Assam, Diksam OP 796 2.064
Ceylon, Dimbula CTC 257 0.641
Ceylon, Kandy BOP 403 0.998
Ceylon, Nuwara Eliya BOP 463 0.34
Ceylon, Ratnapura OP 405 113
Darjeeling, the autumnal OP 372 0.591
Darjeeling, the first flush OP 361 0.703
Darjeeling, the first flush in 2020 OP 390 1,136
Darjeeling, the second flush OP 587 0482
Decaf Special OP 532 1.331
English blend )3 410 111
Hyuga (Miyazaki, Japan) BOP 808 0.61
Keemun Queens Hope OP 907 1731
Kilimanjaro CTC 2259 6.736
Lapsang souchong, Fujian OP 562 1,153
Nilgiri OP 834 1.316
Nilgiri, broken BOP 935 2.589
Sri Lanka BOP 329 0.684
Uva, Highlands BOP 772 1.883
Puar tea
Monhai Puar, Yunnan OopP 940 0.859
Flavored black tea
Apple - 1244 4671
Cherry Blossoms - 666 1.628
Earl Grey, Darjeeling - 384 1.014
Rosé wire - 753 1.846
___White peach - 819 1.595
Mean - 685 1.647
Standard deviation - 390 1.385
Other types of tea
Rooibos, Earl Gray - 62 0.108
Rooibos, lemon - 131 0.171
__Rose tea - 58 0.28
Mean - 84 0.186
Standard deviation - 41 0.087

* OP, orange pekoe; BOP, broken orange pekoe; CTC, crush tear curl.
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