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Table 1  Operating conditions of the SPS8000 atomic

emission spectrometer

e 5 TAEZA

. BT 15 L/min, 17X 0. 6 L/min, 25558

A
0.2 MPa

PEREHE R 2 mL/min

T A

- il #5535 16 ) 30 s, PR E] 20 s, F KUK B E] 5
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334.94; Zn: 213.86; Cr; 283; Co: 228.62; Ca:
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393.75;Ni:231.65; Fe:259.20
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Table 2 Amino acid content test results

. w/g-mol ™!
" KRINE&HAR  #8m TR BB H&m kAN i HEER S Am
R B 0.1925 0. 0416 0. 0498 0. 2083 0. 2886 0.1751 0. 0289 0. 0754 0. 0825
AR 0. 1765 0. 0390 0. 0482 0.0871 0. 0601 0. 0670 0. 0843 0. 0029 0.5123
= iEKiX ) 0. 1562 0. 0266 0.0358 0. 0637 0. 0474 0. 0485 0.0613 0.0176 0. 4305
EEAE R 0. 0980 0.0162 0. 0234 0. 0433 0. 0399 0. 0363 0. 0452 0.0170 0.0514
w/g-mol ™!
EaT
AR ik 2R RN 2R = b ANz it 2R AR
2 i) 0. 1362 0.0141 0. 0684 0.1030 0.0225 0. 0665 0.1811 1. 0727
FALR 0. 1050 0.0168 0. 0698 0.1170 0. 0445 0. 0666 0. 1137 0. 2355
Liek 0. 0840 0. 0210 0. 0581 0.0791 0. 0301 0. 0487 0. 0444 0. 2999
THSEAEH 0. 0569 0.0151 0.0368 0.0769 0. 0455 0. 0357 0. 0804 0.2410
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Table 3 Content of different elements in pollen

w/mol -kg ™!
B
Sr Mn Ti Mo v Zn Cr Fe Co Cu Ni
SWIRAEH  0.194 4.175 1.821 31.25 0. 059 13.44 0.115 53.57 0.678 1.575 2.555
AAEH 0.001 4.175  36.43 31.25 0. 059 7.110 1. 096 107. 14 1. 071 3.149 0. 852
BRITER 0.001 7.286 0. 626 31.25 0.176 8.012  5.250 71.43 0. 678 3. 149 0. 852
MAEH  0.001 29. 14 1.044 52.08 0.117 2,492 0.092 71.43 0.678 7.874 3. 407
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I, 15 X
k:zf““?"i“ o) YT"‘+r2X—Y2:rlk (3)
Hof XY b A, RS AR oy, SRR
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Table 4  Calculated forms of the sub-cluster statistical parameters
wx OT g v LnC [1nC, ] peg e T
JEL mg-kg ! Y [LnC] e x
Sr 38 87. 62 3.8 0.194 -13. 1527214 1. 192279504 0. 03173368 0. 03173368
Ti 22 47. 867 5 4.175 -10.08303443  4.261966477 0. 113436388 0. 145170068
Mn 25 54.938 5.16 1.821 -10.91396056 3. 431040351 0. 113436388 0. 236490548
Mo 42 95.94 5.31 31.25 -8.070280893  6.274720014 0. 167007783 0. 403498331
v 23 50. 942 5.46 0. 059 -14.34500091 0 0 0. 403498331
Zn 30 65.39 5.5 13. 44 ~8.922505383  5.422495524 0. 144324998 0. 547823329
Cr 24 51.996 5.64 0.115 -13.67233279  0.672668119 0. 017903717 0. 565727046
Fe 26 55. 847 6.09 53.57 -7.529173706 6. 815827201 0. 181409878 0. 747136924
Co 27 58.933 6.26 0. 687 ~11.90044722 2. 444553691 0. 065064177 0. 8122011
Cu 29 63. 546 6.34 1.575 -11.05951933  3.285481575 0. 087446291 0. 899647392
Ni 28 58.693 6.36 2.555 -10. 57461064  3.770390267 0. 100352608 1
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Fig.1 Digarams of sub-cluster parameters for pollen
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Table 5  Sub-cluster parameters for essential elements in pollen
_— 2H B
k m r /1) rr kry/m, kry ry/k Kri/r, BV
SERAEH 4.4365  0.2104 0. 091 2.312088  0.019146 10.25758  0.004028  0.020512 45.51 - - -
KR 43761 0.2183 0. 09 2.425556  0.019647  10.61447  0.004289  0.020566  46.45 - — + -
SR 4.5297  0.2262  0.0838  2.699284  0.018956  12.22695  0.004288 0. 0185 55.38 - -+ -
BRIER  4.4369  0.1579  0.0456  3.462719 0. 0072 15.36374  0.001137  0.010277 68.17 - -+ -
3 i B 3K ‘
(1] EITk. EHEFTSERFEMNH[M]. BiE.
HRARRETGE T 1 2 I8 43 0 26 i 3 41 78 R i AR, 19935 1-52.
T-SH0A P, AT A B X 4 R AR e L Wang K F. Pollen nutrients and pollen resource utiliza-
Y 0T A 0% 191 95 B 5 I 9 I A 0 ) tion[ M. Shanghai: Fudan University Press, 1993; 1-
M AN AR B A SR 3 Al 45 2 52. (in Chinese)
X 4 R R RIEB & [ S R R L (2] FIFk. temmdige S A M]. dba0. e Tkl

HAE R B — B0y, B LRI LUl B A6 B 72 A AR
hHRA BRI

At 2004.
Wang K F. Function and application of the pollen [ M].
Beijing: Chemical Industry Press, 2004. (in Chinese)



EFAE TR A2 (A ABAR)

2011 4F

(3] OB, SR, WA, % FENERRY R LR (6] & HOG BMIETIB[M]. MR/RE.: BRIETLRHH R
BEAOENIEL)]. RS T ER R, 1997, Ft, 1985.
17(4) ; 241-243. Jin R G. Fuzzy sub-cluster theory [ M]. Harbin: Hei-
Zhao G S, Qiu H L, Fan M C, et al. Inversion of left longjiang Science and Technology Press, 1985. (in Chi-
ventricular hypertrophy in essential hypertension with nese )
phenylalanine intervention [ J]. Acta Universitatis Medic- [7] & B HBWSEIS2%-JRC BT [ M]. '
inalis Secondae Shahghai, 1997, 17(4); 241-243. (in R . E B SOME R Y RAE, 1999.
Chinese) Jin R G. The fourth statistical- JRG sub-cluster statistics
(4] Z=RF. FAHERXOMAE RN Z [ ]]. ERRM theory[ M]. Seoul: Korea XuanWen MeiDeYa Publishing
HEWIGEIR, 1998, 20(2) ; 45-49. Company, 1999. (in Chinese)
Li A L. The influence of cardiovascular function of amino [8] 4 H, #FHME. AR B 25 A A s Sy o (M]. k

acids [J]. Amino Acids and Biotic Resources, 1998, 20
(2):45-49. (in Chinese)
Jin R G, Li H Q. Essential concepts and equation of sub-

cluster theory [ J]. Journal of Material Science, 1994,

Mg IEREEOR AL, 2007.
Jin R G, Mu X Y. Modern life power dynamics-tradition-
al chinese medicine [ M ]. Shanghai: Shanghai Science

and Technology Publishers, 2007. (in Chinese)

10 111-116.

The relationship between sub-cluster statistical parameters for essential
elements and the therapeutic effects of four kinds of natural pollen

LI Ning ZHOU You JIN RiGuang

(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The type and content of amino acids in four kind of pollen (apple pollen, tea pollen, Sapium sebiferum
pollen, and rape pollen) have been determined using an automatic amino acid analyzer with attached microcomput-
er, and the pollen efficacy on the human body was correlated with the amino acid content. The content of essential
elements in the pollen was also determined by inductively coupled plasma emission spectrometry. The high value of
the pollens in healthcare was demonstrated on the basis of the statistical parameters of the fourth statistical theory.
The results show that the theoretical analysis is consistent with the clinical tests. The four kinds of pollen have anti-
cancer, heat dissipating, blood cooling and lipid lowering efficacy. The Yin and Yang of the four kinds of pollen
are (=) (-)(+)(~).

Key words: pollen ;sub-cluster statistical theory;amino acid ;essential elements; therapeutic effects



