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Analysis on Content of Mineral Elements in Tea Produced in Yunnan Fengqing
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Abstract; ICP-MS was used to determine the content of 16 mineral elements including Al, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Se, Sr, Cd, Ba and Pb in tea samples (5kinds of green tea, 14 black tea and 14 Pu’er tea) from Yunnan Fengging county. The result
showed that there were significant differences of the contents between different elements in tea samples, among which the high content
was in Mn, Al and Fe, and the bottom three were Cd, Se and As. For a specific element, the content of different kinds of tea showed
significant differences and the trend was Pu’er tea > black tea > green tea. There were also big differences of relative standard deviation
for the mineral elements in different tea leaves and the trend showed as black tea > Pu’er tea > green tea. But tea from Fengqging has
good quality because low content of the nine sorts of limited elements( Cr, Fe, Cu, Zn, As, Cd, Pb, Sn and Sb) in all samples were
much lower than domestic and foreign standard, which means the qualification rate 100% . Cd, Pb and Zn in different kinds of tea
showed significant differences, and would be used to distinguish varieties and to provide scientific evidence for the geographical origin
traceability.
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5 JLH P/ (mg - kg™") R ER U5
1 Fe 300. 0 2 B AR E
2 Zn 50.0 1 e AR fE
3 Sn 40.0 IRV S
4 Cu 30.0 A LA AR
5 Cr 5.0 ep E O AT M A
6 Pb 2.0 [ 2 JE V8 bR o
7 As 1.0 15 Je W bR
8 Sh 1.0 ok VG AR
9 cd 0.2 B UE

P A B A i v b DX PG I, T P A
i, BB T — MR A7, Ab T Pb-Zn-Ag-Cu-S-Hg i
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RS, SRS RO E S E L LA S
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DX 33 At (425 5 B, 2005 14 Fi, EH 2% 14
F)y A 16 e iocZE ( AL, Ti, V,Cr,Mn, Fe, Co, Ni,
Cu,Zn,As,Se,Sr,Cd,Ba f1 Pb) 095 &, LA B EE
FE b, AR DX B R e 1 BT 2 e
PEBLAL SCH R , o KR EL R bl (R 2 A 7 A B
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1 #MR5EFZE

L1 #H#&ERR

2014 43 F ~2014 4512 A il R W3k

PR L e 258 5 Fh £105% 14 5 TH 2 14 T,
1.2 ME&H

ICP-MS A 4 fF. 45 B TR B4 (RF) Ty 5.
1550 W RAEREE :10. 0 mm; #55:1. 03 L/min; &E
NAH:0.10 v/s; FALERSE 2 °C ,%%%1$$ﬁitfle
A (R SRR ) 5 R < 4. 3 mL/min; 55
SLYH:3 IR

PALi, Co, Y, Ce, T IR & bn ME ¥ W (3L 5] Agi-
lent,5188-6564 ) Jy i1 , Rh, Re ARfEI IR ( %K
A C R LA T AR T RO ) S N BRI
1.3 Z¥FHk

HERG PRI 2. 000 g 245 M T A il B T 4 RO
HL A 30 mLIRER [ V(IR )« V(HIR) =1:5],
JIIE RS U R SIS RN T W) | P2 RS} S kR
B, INPGEERR , ¥& 401, LA 2% A R T W 22 IR % 2
A 200 mL. [A]7%: AR BE A4S FURE S BEPRRE A A3 £y
AT

AR B 45 1, 1658 B A48 70 B R L R
JE RS ENE A ALY R i 2 80T BEAT I E . LA
Li, Co, Y, Ce, Tl i & by 15 W 0 I 385 45 WL, Rh,
Re Fp TR N BRI W, 70 20 00 € b e R 51 =5
FI P VRO ol 00, 2 TR 5 1 i 1 3R 4

2 Z#ER5ItE

2.1 RRZ ¥ 16 77 RAF R ENH
K ICP-MS 35 XF 5 Fhg g (14 FhLLC AN 14
THA PR 16 FhE BROC R AT 0 b, SR

%= 2.

K2 REEBARZFMMMP 16 T RTRRESH mg/kg
AR T 2R i 23
TR G (n=5) 1% (n=14) i (n=14) RPKZE (n =33)
THIME Bkt o Bt FHE B S B T B s B FHE B S B
412.00 ~ 380. 00 ~ 279.00 ~ 279.00 ~
Al 498.00 +85.00 531.00 +144. 00 569. 00 +276. 00 541.00 +195. 00
583.00 798. 00 1037. 00 1037.00
345.00 ~ 438.00 ~ 161. 00 ~ 161. 00 ~
Mn  563.00 +241. 00 949. 00 +524. 00 4717. 00 =204. 00 686. 00 £422. 00
822.00 2047. 00 2047.00 2047. 00
82.00 ~ 130. 00 ~ 70. 00 ~ 70. 00 ~
Fe  118.00 41.00 166. 00 +48. 00 201.00 +122. 00 172.00 =87. 00
162. 00 267.00 381.00 381.00
Co 0.17+0.05  0.12~0.21  0.36+0.41  0.15~1.29  0.26+0.08  0.17~0.42  0.29+0.27  0.12~1.29
Ni 7.19£1.40  5.88~8.66  9.27x4.42 4.15~16.31 6.32x1.48  4.34-~8.58  7.69x3.22  4.15~16.31
Zn  43.20+3.80 40.70 ~47.60 63.00=10.20 49.20~73.50 48.80x5.10 39.20 ~56.10 53.6010.90 39.20 ~73.50
Se 0.10£0.05  0.07~0.15  0.09+0.06  0.02~0.20  0.15x0.10  0.00~0.24  0.12x0.08  0.00 ~0.24
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JLE R (n=5) £17K(n=14) I (n=14) RPKFE (n =33)
THE Bt S Fot THE Jitte o) Fot FIE S S B FIE Bt o) Fot
St 13.10+1.60 11.60~14.80 14.50+4.50 8.80~19.20 12.20+5.80 2.80~18.30 13.30+4.70  2.80~19.20
Ba  22.50x7.70 18.10~31.40 18.90+4.00 13.30~23.50 16.70+7.40 7.20~28.60 18.70£6.20  7.20 ~31.40
Ti 1.8420.76  1.13~2.64  4.38%2.50 2.18~8.64  7.48x6.11  1.25~17.05 5.21%4.59  1.13~17.05
v 0.13£0.05  0.09~0.19  0.24+0.13  0.11~0.50  0.300.22  0.08~0.59  0.24+0.17  0.08 ~0.59
Cr 0.29+0.23  0.03~0.48  0.41+0.25  0.20~0.84  0.42x0.30  0.03~0.83  0.40£0.26  0.03 ~0.84
Cu  21.70+1.80 20.60~23.80 31.10+13.00 18.10~55.70 22.50+4.40 17.60~28.80 25.90+9.60  17.60 ~55.70
As 0.11+0.03  0.09~0.14  0.17+0.19  0.00~0.55  0.08+0.06  0.01~0.19  0.12+0.13  0.00~0.55
Cd 0.03+0.02  0.01~0.04  0.10+0.05  0.06~0.22  0.04+0.02  0.02~0.07  0.06+0.05  0.01~0.22
Ph 0.01£0.00  0.01~0.01  0.34+0.47  0.01~1.23  0.03+0.06  0.01~0.16  0.16+0.33  0.01~1.23

3% 2 A, AU A 19 BT A FE b P, Cr,
Cd F1 As Jit &t 43 #0398 Bl 4r 50 2 0.01 ~ 1.23
mg/kg,0.03 ~0. 84 mg/kg,0.01 ~0.22 mg/kg,
0.00 ~0.55 mg/kg, £ & B Z A (& 55 g4
YRR ) (GB 2762—2012) (wyy, <5.0 mg/kg) 2
SR IEAR T A F S v % R Rk iR AL
FREE) (NY 659—2003) (w(, <5.0 mg/ke, we, <
1.0 mg/kg, w,, < 2.0 mgkg) TR, { KN
100% . 24 Fe, Zn, Cu J0 % & & (& 9 50, DA
TED AR T HATC A EPRbr 2R (£ 1).
Sr,Ni,Ti,V,Se,Co,Mn, Al fil Bajx 9 fhot &, H
il 1 TG BR AR UE, R BEAT PR O E AR B
ST, RMAEN Se JTUR B MY, AH AWM K i+
A Se 5 (5 0 B0 BB (40 20
790.00 ~0.24 mg/kg) , X A AES Y LT R
HRMEAX.

SR BB 2% Hh 16 Fi ™ Joii 7T 2R Joit 2 43 50 22 57
BR(WAR2) , LI K Mn, Al, Fe 7 & (704K,
TIED) o  BT a gr By i Ol 686, 541,
70 mg/kg; Cd, Se, As 7 (5T 5 70540 8K, P2 T
BV 510 0.06,0. 12,0. 12 mg/ke. &5 o6 £
SRR BEARFEIL N :Mn > Al > Fe > Zn > Cu >
Ba>Sr>Ni>Ti>Cr>Co>Pb>V>As=Se >Cd.

[] —#" BT R AE A [l R i v 3 22 AR (AL
F2) , HFRAMEFEM N . Pb > As > Co > Ti >
Cd >V >Se >Cr>Mn>Fe >Ni>Cu>Al >Sr>Ba>
Zn, SRR AR HESR 22 RSD 4 68. 60% .

2.2 FRRE&AFrE 16 75 RAFERESHK

G 16 M BT R S ERRAR (WL 2),
RN Mn, Al Fe & 5 5005, 7 24 51 & 70 8000 5

563,498,118 mg/kg; Pb, Cd, Se, As & & 1K, F1
R 52 0. 01,0. 03,0. 10,0. 11 mg/kg. 4450
ZT TR S BB AEIT J: M > AL > Fe > Zn >
Ba>Cu>Sr>Ni>Ti>Cr>Co>V>As>Se >Cd >
Ph. [A]—f" [t JC 3 £ &% % v 0 ot it 7y B0E e W
FEI A :Cr>Cd >Se >Mn >Ti >V >Fe >Ba > Co >
As>Ni>Al>Sr >7Zn > Cu > Pb,{H i {k2 FHAL,
AR ARG 25 31. 88% .

16 BB FiC R AL Y & 1 22 5 S &AL
(WL 2) , R A Mn, Al Fl Fe & 400 SFH4 0 R4
B3I 949,531,166 mg/kg;Se, Cd Fl As F B HHIE,
S B 43R 1 0..09,0. 10,0, 17 mg/kg. 45 I0%
SRR EE IR FEI N : Mn > Al > Fe >7n > Cu >
Ba>Sr>Ni>Ti>Cr>Co>Pb>V>As>Cd=Se. £I.
AR — 1 BT R B R s e R BN Pb > Co >
As>Se>Cr>Ti>Mn >V >Cd >Ni >Cu >Sr >Fe >
Al > Ba > Zn, S0 25 5 W] 8, JHORE 6 A o O 22 /&
ik 57.62%.

FIIE R 16 TPl BioC R A58 h & i 22 5
(W 2) 2RIy AL Mn FI Fe & 5805, Pk
BN 569,477,201 mg/ke; Pb,Cd 1 As & 4%
%, 2 i &40 80k 0. 03,0.04,0. 08 mg/ke. 45 6%
S R BSOS AR N Al > Mn > Fe > Zn > Cu >
Ba>Sr>Ti>Ni>Cr>V >Co>Se>As >Cd >Pb. [d]
— A" JBE T R BYTE G T 25 BT A A 2 S oK, R
#3:Pb>Ti >As >V >Cr >Se >Fe >Cd > Al >Sr>
Ba>Mn > Co > Ni > Cu > Zn, j{& A XJ br U A 22
559.13%.
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Bl RKEAREMERXMHIHT RTERESH

KRR B[R ZE it Fp e rh, 2825 (2028 G 25
WETR RS ERAE (WK 1), HiExER
Al,Fe Fll Zn YJRIOREHE > 2178 > AR,
5k a1 Al (701 mg/kg ), Fe (66.04 ~
781.52 mg/kg) ,Zn(19. 14 ~150. 79 mg/kg) "' 4 e
Jo 2 o A Jot 1 3 B0 R 25 R 88 /0N. B Se, Ba,
P &b, 2125 HAth J0 & o7 8 73 B0 i 5 TR0
Z5H ALTI A Fe 5T 73 B0 T L0 A FIZR 2%, Cr,

Se F1 'V J5i & 7KW = T LS, HARBLL AR

[]— 4" BT TC 3R 7E AN [F] 45 A 2f v o i 0 2
WIS, RUA: R PR =R N 0.00% ~
79.31% 2125 %k 16.19% ~ 138. 00% ; 315 2%
9 10. 45% ~200. 00% , H; v 395 5% it B 43 $ 2% &
SIS EAR N SN DN €8 5 2\

K SPSS19. 0 XA [ 2% it iy Fift b 49 J 56 R okt
IR T R T, A R LR 3.

®3 REEFAARMEMT RTERESBEZEER

Vigil JLHE
X5 Al As Ba Cd Co Cr Cu Fe Mn Ni Pb Se Sr Ti v Zn
k-
- 0.984 0.464 0.158 0.000** 0.209 0.592 0.053 0.180 0.081 0.252 0.011* 0.742 0.686 0.257 0.241 0.000**
KR
sk -
-~ 0.867 0.515 0.039*0.760  0.600 0.553 0.910 0.129 0.498 0.472 0.796  0.237 0.906 0.015* 0.058 0.092
ERE TN
- 0.950 0.063 0.334 0.001* 0.307 0.936 0.01470.678 0.002"* 0.014* 0.002** 0.042" 0.517 0.059 0.047 *0.000 **
ZL2R

T NZEREE; T NERREE.

H1 3 AN, 200K - ZL28 Z (6] Cd Ml Zn ity
BE A gt O P B Bs A it
B, 3 FROCER Y 35 25 57 w] RE b AN [R) A4 /il 2
G ER R - E IR Z ) Ba, Ti RV i o0 B
FAGT R G AR - AR ZIE Pb, Cd, Mn Al
In R B A Geit A 5 3, Cu, Se, Ni FIV
HOBEFRAGIHFE L. UL F RS LK

P2 A S5 2 S ] RE A YR T A i JURE I 9 2
KRB M- A R il 2 T2 225

3 g

IR RO EL IR A i o i A
AR A 2 2 fRIEJCER (As, Cd, Cr, Cu, Fe, Pb,
Sb.,Sn il Zn ) $3A% T+ [ A PR 45 bR E BT 7R 9
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