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Abstract: The contents of six mineral elements including Mn, Zn, Fe, Cu, Ni and Cr in the digested solutions and infusions
of seven kinds of green tea from the main tea-growing region of Hanzhong, Shaanxi province were determined by atomic
absorption spectroscopy (AAS). The quality evaluation of green tea from Hanzhong was carried out with respect to mineral
contents and leaching rates. The recoveries for six metal elements were between 92.70% and 102.55% with relative standard
deviations less than 10%. The results showed that AAS enabled simple, rapid and accurate determination of mineral contents
in green tea and its infusion. Based on the mineral contents and leaching rates, the quality of organic zinc and selenium-

enriched tea, Pengxiang tea powder, Hangzhong Xianhao and Hanzhong green tea was better than that of other green tea

X

samples tested.
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Tablel AAS working conditions

P8 VA S o e - T 1 ST
Fimm &/ (L/min) (L/min) & /mm  #i/mA

JLFE WK /mm

Mn 279.5 1.0 1.1 10 7.0 9.0
Zn 213.9 0.2 1.2 10 7.0 6.5
Fe 248.3 0.5 0.9 10 7.0 1.5
Cu 324.8 1.0 12 10 7.0 7.5
Ni 232.0 0.2 0.9 10 7.0 9.0
Cr 357.9 0.5 1.4 10 8.0 12.0
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HERIFR 0.5 g 8RR, IIN10 mLIRANER, & T
OB R AT I R DR R AR LR 2. KT AL
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Table2 Microwave digestion conditions
kS E/C JEJi/atm  ARFFIE/min - DE/W
1 80 5.5 4 500
2 100 15 5 600
3 110 20 5 700
4 130 25 10 700
5 0 0 0 1 000
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Table3  Serial concentrations of mineral standard solutions for the
preparation of calibration curves

JUER JREIRE/ (ug/mL)

Mn 0 0.5 4 8 16 20
Zn 0 0.5 1 2 4 8
Fe 0 0.5 1 2 4 8
Cu 0 0.5 1 2 3 5
Ni 0 0.5 2 4 8 12
Cr 0 0.5 1 2 4 8
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Table4 Linear equations with correlation coefficients for the
determination of each element

JLR Sk MESS S
Mn 4=0.018 39C+0.000 7 0.997 3
Zn 4=0.043 20C—0.004 0 0.999 7
Fe 4=0.005 75C+0.001 9 0.988 0
Cu 4=0.023 65C+0.001 8 0.992 6
Ni 4=0.004 87C+0.000 1 0.998 6
Cr A4=0.004 05C—0.000 8 0.993 0
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Table 5 Precision of the AAS method (n = 6)

TLHR A/ (ug/g) FRERZE/ (ng/g) RSD/%
Mn 1346.76 27.61 2.05
Zn 29.86 227 7.60
Fe 122.40 7.98 6.52
Cu 10.42 0.55 5.24
Ni 3.46 0.14 391
Cr 3.05 0.13 4.30
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Table 6 Recovery of the AAS method

iERrE R Rl

~ B yea i/ %

T (L) (ugmL) IkRE/ (ug/mL) (ugml) [ 1%

40.99 14 14.04 100.30

Mn 26.94 40.97 14 14.03 100.20

40.98 14 14.04 100.28

1.57 1 0.98 98.20

Zn 0.59 1.57 1 0.98 98.30

1.57 1 0.98 97.86

339 1 0.93 92.70

Fe 246 339 1 0.93 93.20

339 1 0.93 92.86

0.71 0.5 0.51 101.60

Cu 0.20 0.71 0.5 0.50 101.78

0.71 0.5 0.51 102.04

0.11 0.05 0.05 96.65

Ni 0.064 0.11 0.05 0.05 96.40

0.11 0.05 0.05 96.72

5.55 2 2,05 102.50

Cr 35 5.55 2 2,05 102.55

5.54 2 2.4 10242
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The contents of mineral elements in digested solutions of green tea

ug/g
Hb Mn In Fe Cu Ni Cr

BEAF I 924374002 51662002 258874001 14832002  795£0.02

FHHERS 538742002 72861001 269102001 17554002 22.54+0.02

FEEK 1037074004 9124003 57294003 3611002 4781002 4.29+0.02

MEAAR 1051154003 80.04£002 126301001 1603+002 18794001  342+0.02

Fig4% 762374002 37724001 121824002 15114001 6512002 3682001

WG 530582001 34874003 122294002 18963001 3022002 402£0.02

W AIE 1346984002 29744002 123202002 10314003 3224001 3.18%0.02

Table 7

HRT ., TEFTEIIT PORFRISER SR, )50
ZWEERNEE, ANARAKSMZRBREZL. X
Tl 22 S AR BLAEAS [ R S 25 o, 76 R — b ) 5%
MR FER TGRS B2 SRR .

T FhEgEZ & E FMn. Zn. Fe. Cu. Ni. Crs
B AT LLE Y, DRl Z R b R b 7 e R &
AL T MORFEL A R, Mn. Zn. Fel) &&=
BH 2 & FCus Ni. Cr, 6 Fl £ 1S & &K IMn >
Fe>Zn>Cu>Ni>Cr. HH'Mn. Fef & Eim, K&
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Table8 The contents of mineral elements in green tea infusions
ug/g
e Mn Zn Fe Cu
ez 365274002  19.82+0.02  9.5140.02 5.154+0.03
AR 330494002 35.56+0.01 8.6940.02 5.3340.02
hEEE 176.26+£0.02  4.13+0.02 8.78+0.01 0.8340.01
MEFIZRY  359.1410.03  34.894+0.02  4.85+0.03 3.6610.02
P4k 259594001 16661002  6.85+0.02 1.96+0.01
DL 160031002 18.82+0.01 5051002  14.81+0.02
WAl 324194001 5.7740.02 8.18+0.02 0.64+0.02
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Table 9  Dissolution rates of mineral elements from green tea leaves in

VE : Ni fl Cr ke . %9 [H.

FHERSHI L, BN TR & = SN T2
WRH R TR & &, FHEET S EZ2 00
FLREREBR T &=L . W/E TN, Cril & =)

tea infusions
%
FE b Mn 7n Fe Cu

e T-FAlZ 39524002 38374002  3.67£0.03  34.72+0.01
AHUEEATS 613442002  48.80+0.03  323+£0.02  30.39+0.02
HEES 17004001 45274002 15324003  23.14+0.02
TS EI K 34.17+£0.03  43.5940.02 3.8440.02 22.8240.02
EZ58 34054002 44181001 5621002  12.9940.01
WSS 30.05+£0.02  539740.02 4124002  78.11+0.02
Dl 24.07+0.02 19394001  6.64+0.02 6.2140.02
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