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Table 1 Parameters of ICE-MS

RF /W 1200
/ mm L0
/(L*min-1) 160

/(L* min~ 1) 0 98
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/(mLe* min™ ') 10
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/mm 04
/(L min- 1) 10
/AM U 07
3

/ Pa 223x 1073

Table 2 Anmnalytical results and certified values of national reference material

(GBW 07603)

(GBW 07605)

(GBW 07603)

(GBW 07605)

/ / / / / / / /
(Mgeg')  (Mgeg)  (Mgeg )  (Mgeg ") (Bgeg)  (Mgeg )  (Mgeg') (Hgeg !
Mg  4800%3 00 5100 1 700%1 00 1 900 Ni L 7%0 2 16 46%03 49
Ca 16 800600 21 000 4 300200 5 400 Cu 6 60 4 70 17 3%1. 0 18 1
Y 2 4%0 2 21 0 86 0 74 Zn 55%2 47 26 30 9 24 6
Cr 26%0 1 22 0 80t0 02 L 00 As 1L 25%0 10 L % 0 2810 03 0 32
Mn 6113 69 1 240140 1 400 Se 0 12%0 02 012 0 072 0 090
Fe 1 07040 1050 264+ 10 287 Cd 0 38 04 0 057 0 049
Co 0 410 03 0 43 0 18%0 02 019 Pb 47t2 46 4 410 2 41
, (3) ERBS ,
\ 81% ~ 125% , 4

, (4 ERBS 5

(2) ERBS 3
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Table 3 Contents and percentages of ERBS in several kinds of green tea

/(Bge g 1) % [(Mge g 1) ! % [(Mge g 1) [ %
Mg 1632 43 13 1316 23 66 1226 15 77
Ca 1751 46 28 2 983 53 64 3125 40 21
Mn 217. 9 576 893 2 16 06 1268. 1 16 31
Fe 126 0 333 333 3 599 21180 27. 25
Zn 32 77 0 866 18 57 0 334 10. 69 0 138
Cu 14 90 0 394 13 87 Q0 249 18. 26 0 235
Ni 8 607 0 228 2 843 0 051 5. 577 0 072
Cr 0 319 0 008 4 0 358 0 006 4 1. 000 0 0129
\Y 0 084 8 0 002 2 0 0660 0 001 2 0 070 5 0 0009
Se 0 00391 0 000 1 < 0 000 0 000 408
Table 4 Contents and percentages of ERBS in several kinds of
green tea infusion extracted by warm water and boiling water
( ) ( ) ( ) ( )
I(Hge g ") 1% I(Mge g ) 1% [(Mg* g ") 1% ACTNS 1%
Mg 142 2 74 68 42 6 43 73 546 8 47 42 588 0 44 56
Ca 2 899 1 522 4 248 4 355 223 700 19 400 345 000 26 15
Mn 31 87 16 73 47 22 48 42 356 00 30 88 366 10 27. 74
Fe 0 0189 0 010 < 0 000 33830 0 293 2396 0 0 182
Zn 8 588 4 509 1 322 L 355 3 647 0 316 10 970 0 831
Cu 2 684 1 409 1 535 L 574 11 350 0 984 3 844 0 291
Ni 2 140 1123 Q0 540 Q0 554 7577 Q0 657 3108 Q0 236
Cr 0 006 47 0 003 0 005 42 Q0 006 0 478 00 0 041 0 083 30 Q0 006
AY 00161 0 008 0 0153 Q0 016 0 00277 0 000 2 < 0 000
Se < 0 000 < 0 000 < 0 000 < 0 000
Table 5 Contents and percentages of ERBS in several kinds of green tea polysaccharides water
/(Mge g ) % /(Mg g 1) [ % /(Mge g ) [ % [(Mgeg 1) % [(Bge g !) [ %
Mg 344 8 40 91 954 6 42. 25 416 4 35 37 26 705 56 85 14 42 44 35
Ca 2354 27. 93 675 6 29. 90 5311 45 10 574 4 12 23 8457 26 01
Mn 2515 29 84 583 1 25. 80 1655 14 06 14 226 30 28 8 809 27. 09
Fe 77. 47 0 919 358 00 1. 584 512 70 435 169 40 0 361 396 30 1 218
Zn 25 74 0 305 78 17 0. 346 54 04 Q0 459 90 78 0 193 339 90 1 045
Cu 6 432 00763 13 890 0 061 5 53 790 Q0 457 24 680 0 0525 72 880 0 224
Ni 0 56 Q0 006 7 6 04 0 0267 14 49 0 123 11 76 00250 11 07 0 034
Cr 0 38 0 0045 6 6 0 029 3 85 0 072 36 0 007 7 63 0 0194
AY < 0 000 < 0 000 0 242 0 0021 Q172 0 000 4 0 898 0 0028
Se < 0 000 0 018 0 000 1 0 019 0 0002 Q0 145 0 000 3 0 083 0 0003
22 R ,
221 AKRREHEZTF ERBS &6k g4 1 ,
6 ERBS Mn, Cr 5 42 0% 179%,
6 s , Ca, Mn, Fe
, Mg, Zn 22 EBAKBRMAKIZEIERBS 69iFh &
Ca, Mn, Fe s Mg, Zn 7

’

Fe
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Table 6 Contents of ERBS in tea of different mature extent ). ERBS
/(MBge g 1 R s ERBS
, ERBS
Ca 1751 2 983 3125 R
Mg 1632 1316 1 226
Mn 217. 9 893 2 1 268 HPLGICRMS
Fe 126 0 333 3 2118
Zn 32 77 18 57 10 69 ’ 3, Ca
s s Ca
Table 7 The ratio of ERBS in several kinds of green tea infu- Fe ’ ’
sion extracted by warm water and boiling water ’ Mo
% Zn, Cu, Ni, V :
Mg 8 72 324 44 6 44 7
Ca 017 0 14 716 1.6 7 ) ) )
Mn 14 6 529 28 1 41 0 , ERBS , 5~
Fe 0 02 0 16 072 15 , Ca , 83
Zn 26 2 712 34 1 590 223 TRA&MRAETH¥54E Y ERBS 426k
Cu 180 11 1 62 1 277 5 .
Ni 24 9 19 0 1359 109 3 ERBS 5
Cr 2 03 152 47. 8 23 3
v 19 0 23 3 393 Q00 Cu, Ni, Cr, V. S,
Se < 0 00 < 0 00 < 0 00 < 0 00
= ERBS (Bge g ! )/
ERBS (Hge g1 )x 100 224 R #MFHRRLEFSHET ERBS & EM &
8 ERBS
7 , , ( ERBS
Table 8 Contents of ERBS in different purity polysaccharides of Mt Zhang Che-tian
Grade 5 green tea and the percentage accounting for the total ERBS in tea
PPE(Mge* ¢! ) ECPE(Bge g7 ! ) CPE(Uge* g ! ) PPE/TE/ % ECPE/TE/ % CPE/TE/ %
Mg 49 4 160 1 450 0 375 122 34 2
Ca 349 93 9 96 8 L 17 315 325
Mn 30 1 97. 8 239 7 337 1.0 26 8
Fe L 85 4 40 2 86 Q0 56 1 32 Q0 86
Zn 0 40 377 153 218 20 3 8 24
Cu 00718 Q 809 Q0 416 Q52 583 3 00
Ni 0 0312 0 123 0 198 L 10 4 32 6 97
Cr 0 0342 Q 070 0 0 0610 9 57 195 17 1
v < 0 000 0 009 97 0 0029 151 4 38
Se 9 223E-05 0 000 917 0 002 4
: PPE ERBS , ECPE ERBS , CPE
ERBS , TE ERBS
PPE(Lg/ g )= ERBS (Ug ! ) X (5 17x 107 3g g )
ECPE(Hge® g-! )= ERBS (Hge g ! ) X (1L 1x 10-3g /g )
CPE(Mg* ¢! )= ERBS (Bge g ! )x (16 9x107% /g )
8 , , ERBS ERBS ,
5 ) ERBS
225 TE%+%4#% ERBS 2 2R %S ERBS & & &

Kiz ik F Kk ERBS 89t 5]
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Table 9 The percentage of ERBS in tea polysaccharide accounting for the ERBS in tea and tea infusion
( ) ( ) ( )
PPE/TE/ % PPE/TIE/ % PPE/TE/ % PPE/TIE/ % PPE/ TE/ % PPE/TIE/ %
Mg L 06 12 1 375 115 1 91 4 28
Ca Qa 67 406 117 822 096 133
Mn 577 39 4 337 63 8 073 2 61
Fe 0 31 2 044 Q0 56 014 85 2
Zn 0 39 1 50 218 30 6 2 84 8 33
Cu Q0 22 1 20 0 52 4 68 1 66 2 66
Ni Q0 03 013 L 10 578 1 46 1 08
Cr 0 60 295 9 57 631 478 10 0
\% 00 193 49 1
Se 00 26 0
: PPE ERBS , TIE ERBS , TE
ERBS PPE/TEx 100= ERBS ERBS ; PPE/TIEX 100=
ERBS ERBS
9 s ERBS Fe R Mg 7Zn ;
ERBS ; ( )
ERBS ERBS ERBS ; ERBS
) s s , , Ca Fe
s s ERBS s s s Mn, Zn, Cu, Ni V
ERBS s ERBS ERBS ; s
R 1 11% 2 10%, ERBS ;
R 0. 85%, R ERBS ; ERBS
Cu, V, Se s ERBS ERBS 0.03% ~ 9 57% s s
; ERBS ERBS
3 . 1 1% 2 10%,
s 0 85%
s , Ca, Mn,
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Determination of Elements Related to Reducing Blood Sugar( ERBS) in
Tea and Tea Polysaccharide by ICE-MS

XIE Ming yong', NIE Shae ping!, FU Be-qiang?, WANG Xiao-ru?
1. Key Laboratory of Food Science of Ministry of Education, Nanchang University, Nanchang 330047, China
2. Key Laboratory of Analytical Science of M inistry of Education, Xiamen University, Xiamen 361005, China

Abstract Contents of elements related to reducing blood sugar (ERBS) in several kinds of green tea of Wuyuan county, their tea
infusion extracted by warm water and boiling water and tea polysaccharide (T P) were determined by ICR-MS, after the samples
were digested with acids by microwave method. The relation between the amount of ERBS and tea quality and the relation
betw een the content of ERBS in TP and the total content in tea were discussed. The results show ed that the amounts of ERBS in
tea and TP are different in various samples. The amount of ERBS in TP extracted from coarse tea was higher than that from
fresh tea. The percentage of certain ERBS in TP accounting for the ERBS in tea ranged from 0. 03% to 9. 57% . As to the total
ERBS in TP extracted from Mt. Zhang super grade tea and grade 5 tea, the percentages were 1L 11% and 2 10% respectively.
As to Mt. Guold tea, it was O 85% . The results could provide data for selecting tea material used to extracting tea polysaccha-

ride and for studying the mechanism of reducing blood sugar.
Keywords Green tea; Tea polysaccharide; ICE-MS; Elements; Reducing blood sugar
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