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Abstract

We use the method of factor analysis, variance analysis and correlation analysis to analyze the
significance and correlation of difference between the 14 elements in four kinds of Chinese medi-
cinal materials (Wolfberry, Polygonatum, Morinda officinalis, Cistanche deserticola). This study
will provide a basis for the study of the relationship between trace elements and pharmacody-
namics in Chinese medicinal herbs. The sample was prepared with water boiling method and mi-
crowave digestion, 14 kinds of trace elements in these (Wolfberry, Polygonatum, Morinda officina-
lis, Cistanche deserticola) herbal medicine was determined by inductively coupled plasma atomic
emission spectrometry (ICP-AES). The experimental results showed that the trace elements of mi-
crowave digestion method were significantly higher than that of water boiling method, and the con-
tent of K, Ca and Na was very high in four kinds of Chinese herbal medicine. The relative standard
deviation (RSD) of each element was between 0.15% and 3.65%, and the recovery rate was be-
tween 94% and 105.5%. The results showed that the content of 14 trace elements in four kinds of
Chinese medicinal herbs could be accurately evaluated. Different extraction methods have signifi-
cant effects on 14 Kinds of trace elements. The trace elements in four kinds of Chinese medicinal
herbs have similar characteristics and the content is obviously different. In the future research,
the analysis of trace and macro elements in Chinese herbal medicine of tonifying kidney will help
to develop new functional fields of trace and macro elements in Chinese medicinal herbs.

Keywords
Boiling Method, Microwave Digestion, ICP-AES, Chinese Herbal Medicine

xS PELGP14F T ZNE XSt 54

= £, FzaY, As, 3 4

R
PEIRAERE .

~

/

NESIH: R, Fafl, BREX, 0B WUFANE 2T 14 MR IE KGEiab]. 2165, 2018, 6(3):
67-77. DOI: 10.12677/hjmce.2018.63010


http://www.hanspub.org/journal/hjmce
https://doi.org/10.12677/hjmce.2018.63010
https://doi.org/10.12677/hjmce.2018.63010
http://www.hanspub.org

HO

St

&

SEREEE R, RMERKY, = R
VMRS EB, mEARW K, mH BY
TR, PR RY:, = B
Email: "239193673@qq.com

Woks H . 20184F7H 160 FHEM: 20184F8H8H: & i HM: 20184F8H15H

R

AICRAEFHIE. FESIEEMERSIETRRE. 2. BBR. WAL F M F 145070
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A BB R, DHRREESSE FRIDEIEE(CP-AES)TE TR 3. ERKR. A
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BEHAMELRERNEEMMMARME., LRERRH, 4MPHFK, CalNafIEEDRE, N
RERBPHMELRSEHER T KER, WHENEE TR AN FRHERZE (RSD)FE0.15%~3.65% 2
I, AR E YR FE94%~105.5%2 ], REIARSCWEL R oG ITE UM HAEHF 14 TERNTE. A
FREBUTEN 14M LR A REY W, WHPEHTREFHEMUNE, SEEFAE. RROFAPED
B M EFEHEH TR, BEBTHEARTREF ST DB .
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1. 5|8

AR, BEE NS 2T RS IN, s 25 AR M HT O R, 2 I RO BT
PUCEYD, BV, 2H. . AR, AT FURIENU R B2 T A A RO [1],
MEITRERMEEITR. TS EENMETCRSESTAREA € MAHREE, AR T EE
YERI[2]. (HAEAR S — BRI A, 2 AR GRS vh 24 A 22 By BF 78 S T A AL, X 25 oo
RWFAL . ITEERBEE 4B TR, ATVGR BN e300 BB 6 k8 B2 AR
[3], FFEREITR W TURHROVET A R4] [5], 878 TR ICERAE P A DR i S A — 2 .
METREEE S TENCNEE ML FE. AN, BARBIE. THEIANEM, JFS 508 R
PEAIRSE, fRENLART B SRS, R BT AR, TR BRI B KI[6] [7]. B BRF 5 R b
IHTEARI R R, KEVTOEY, 2 MEREITR S RPN BEMgEERNEZHE T, 25
HUARIEFACH, BN A KK A 8] (91 [10] [11]. WIS A[FLEER ALY A h2E, Fl
HY ICP-AES BARME PURIKNE H 254 14 Rl e & & ZRa i DUR e 250 3 L E TR 5 &
MR &, MR 20 A5 B ik 45 & SPSS16.0 Srit B x vh B 25 i yu st AT 704, X & TR
BEAT AT LT, 2t DU RPN 1 o 20 2 W 5 BN 2R A VO B
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2. SCIEERSy
2.1. SCIRHhEt

MR BORE. EER. RAER (YRR 2564 300 3K B = 1 48 B I T AR AR 5 h 2508 R T BR A 7)o

{X#&: VISFA-MPX B HEH A S TR R 6 TEAC: £E Varian A L AE R XA
GZX-GF101-3-BS-I/H, bLigRRidtBRI7#mMA R AR B K. BS224S, JbRiFEZ RN RGA R
AN AR MDS-2002A,  _EIREHAUMIR AL AR A BR A .

WA 85, BE. BR. BE. PRSEARAENE S VR (E SRR 0y s IR AR O AR g At 24
SR F A IR AR,

2.2. SEWFE

2.2.1. HEEHIE

KR 45 T 23R BOR . HERRFRECh 2254 2.000 g, 7317 250 mL 4ETEHH, N 50 mL B4k,
BRI 30 min 5, BT Em#, nEE A 250059 10 mine 20 min. 30 min. 40 min BUF A S,
HPEFEEIE A 100 mL, RN 3 AEAT.

T M A it 0 RS BFRE 0.500 g B 254¢ 5 T SRS ST, I 5 ml IRASTR, TCE)
FL AR _E R 15 min, FEJSHMIN 4 ml WKASERFT 1 ml H,O,, AR5 IRV LG HEE TR ot . %
— NIRRT I A

1) JE77 0.2 MPa i&4T 4 min;

2) J&£/7 0.2 MPa i&4T 3 min;

3) & 77 1.0 MPa iz47 2 min;

4) J£77 1.5 MPa iZ1T 2 min;

5) JE/7 1.8 MPa i&4T 5 min.

THMRSE R N =R, AR AR RE B 50 ml R, F S%AHIR e A . AT Ak
%

222, HETREN

{X#%: VISFA-MPX B! HLEHE &5 B TR R OG- (SEE VARIAN AF]); EKIEH: 175~785 nm
WKIESE R, CaELW S B 0.4m, PHBIEMZIZL 97.4 Zmm ', RF KARMZE 40.68 MHz; %5
BT TR 700~1700 Wy 58 FARAH1S 0~22.5 Lomin ' 7. HABES TAESHUNE 1 FioR.

2.23. AFoH
BRI 43 AT A2 TP 9 W 00 2 5 A8 2 ) S [ Jit PR RT ARk S AT, ATk B A A B 25 A 1 [
2.2.4. HESH

MR BAE S A MIME S ZH N WZET I M SRR, idfE SSw, HANEHE diw. Sk

Table 1. Instrument operating parameters

=1L BEIESH

RS LB TARE B AT BEFEEIR RIE TR (]
(kW) (L/min) (L/min) (kPa) (s) (rpm) (s)
1.10 15 15 200 15 15 10
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M, BIANFEMACHEE R 2R, RONAnER . HERESANMES B ¥EZ WE T HMER, 12
£ SSb, ZHIA]H HE dfb. S mZEFJ7 1 SST = SSb + SSwe

2.2.5. AR

FHIR AR 2 BT S PS8 2 8] (AR LG 28 S H AR T T, (B TEVR 1A D) M 3R Y 7 A A B 2 TR A
RIFEEE . AR REOE I DU A & 2 A A R R R VIRE I e i FadR . SR R IR 207 0T 5
[FIRE AR AS & 5 % 9 P ME 88 22 0 2, I P A B ZE Ao I B P AR B 2 (R RH SRR I s B T L 2%
PERT AR R R AR ORI R 2 M AN FRFE, HGETHERI AR T A, H SPSS S8 F 2 4r(12]
[13] [14], K ey A & 7] kAR 5 8 R IO GETHR R PR AT 5% 2R BLOH 58 R BT I MO H15E R 80 R
WA PP 2 [ fH 2 A GO0 R I G THR RPN AR R VEAR S R B ARENEHE R EG KRB TR SRR &
ISR B R R B R E5E

3. BFR5WL
3.1. M EPAEM BT RS

AR EARE AR Z RS U AN S R 2 A TR TR, AR BN 14 FE TR S &,
GER WA 2~42 5 (.« AR TRIZ) .

MEE EBGE 2. 23 £ 4. R SBEBHEMERDS BRI T /KEE . BARBUSE ST,
BEEHEEAR T R AME G R 5, H2 E AR A = T KRS o KBRS DUAS A BRZH (K
# 10 min. 20 min. 30 min. 40 min)+', 7K:& 30 min ERHMEBE SCERRE S THE = 0HA, £
K IS [A) 5 e R PR U —E K &R W PR R 258 i E oz MK Fe & &5om,
Cu & E MK, Mo EERMWAZ]; PINEMN Fe & &, Cu &8I, Mn fl Mo & &R MAZ], A3
PIVUF R G E RO R T MIIE K SRR, P SERIK WM Ca STERm, P HERMK; B
KH) Ca &R, PSRRI WRER Na FExm, P AEHMI. R R, Wt ZMMETE
1 Fe fil Cu &8s, WEIILET K, Ca, Na FEHEH, P AEHIK.

Table 2. The content of 14 elements in Lycium barbarum

F2 MICHELRAE

. . KL
TR il 10 min 20 min 30 min 40 min
B 17.711 £ 1.72 4.390 +0.81 13.085+1.23 8.423+0.31 3.869 +0.38
Cu 8.530+0.51 0.179+£0.02 0.552+0.01 0.123+0.01 0.115+0.01
Fe 70.216 £5.8 - 1.476 +0.09 - 0
Mn 2.163+£0.12 - - - 0
MRTE o ] ] ] ] 0
ne/g
S 40.797 £3.21 12.725+£0.97 173.972 £29.34 25.184+2.11 14.11+1.22
Si 8.266 £ 0.93 2.839+£0.15 4.813+0.98 3919+0.15 3.407+£0.72
Sr 1.954+£0.3
Zn 21.769 + 1.92 2.464 +0.41 7.605 +0.49 6.481 +0.51 2.045+0.19
Ca 376 +0.11 0.29+0.03 0.624 +0.04 0.505+0.01 0.279 £0.02
K 12.164 +1.82 3.246 +0.08 7.388+1.12 6.584+0.29 3.272+0.04
T%r%gj/zﬁ Mg 1.692 £0.1 0.369 £0.01 0.865 +0.05 0.755+0.03 0.385+0.01
Na 6.333+0.41 1.649 £ 0.02 3.205+0.02 2.857+0.27 1.416 £0.71
P 1.386 £0.15 0.289 £ 0.01 0.756 +0.04 0.644 +0.04 0.326 +0.01
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3.2. FEHERFHXUMHPEH 14 A RRERSENSFESN

DU e 24 F s e R AR Je R A O 2 00 i LREEE AN [ /e ik R e R E SR, WEHRE S
D) Al——HBEFEHEMR, A2——I K& 10 28 FIKER, A3——KE 20 280 E/KIER, Ad—

KA 30 B EIKIER, AS—— K& 40 2 E KRR, SR 6~ 9.
Table 3. Content of 14 elements in Polygonatum sibiricum
#3. ARNETRESE
K%
JLR B
10 min 20 min 30 min 40 min
B 12.83 +1.12 2.953+0.16 5.803 +0.36 9.567+1.73 5.492 +0.39
Cu 6476.67 £431.29 - 6433.33 £378.37 8.772 +1.21 -
Fe 837.461 £27.91 189.278 £ 15.51 333.564 +£17.48 307.521+£23.12 268.696 + 10.24
Mn 69.402 £5.27 5.655+1.06 21.362 +1.69 14.573 £1.38 10.858 £ 1.02
METE _ _ _ _ _
ne/g
S 31.739 £2.18 11.239 £ 1.26 18.367 £2.79 16.825 £2.81 14.805 £ 1.29
Si 14.01 £1.02 8.432+0.23 15.067 £3.56 16.889 £ 1.73 15.054 £ 1.69
Sr 15.874 £1.91 - - 2.576 £0.94 2.145+0.93
Zn 40.667 £3.79 5976 £0.15 13.054 £2.71 12.831 £ 1.85 8.907 £ 1.74
Ca 7.188 +0.99 0.978 +0.02 2.185+0.95 2.507 +0.66 1.752 £ 0.96
Mg 2.985 +0.05 0.977 £ 0.01 1.81+0.28 1.636 £ 0.37 1.41+0.02
ﬁfgj;% K 4.845+£0.71 1.21+0.02 1.989 +0.19 2.116 £0.28 1.674 £ 0.01
Na 2.612 +0.03 0.11+0.01 0.233+0.01 0.266 +0.01 0.241 +0.01
P 0.809 + 0.05 0.318 £ 0.01 0.559 +£0.02 0.601 £ 0.01 0.496 +0.01
Table 4. The content of 14 elements of Morinda officinalis
#4 BHRMBTELE
s FLBENR , ——— , ,
10 min 20 min 30 min 40 min
B 8.556 +£0.92 1.212+£0.02 1.682 £0.02 2.465+0.012 2.299 +0.021
Cu 2.276 +0.02 - 0.323 £0.01 - -
Fe 945.025 +£31.09 - - 10.397 £0.92 11.229 +£1.04
Mn 246.493 +£26.36 7.589 +0.03 18.605 + 0.69 44.062 +5.49 32.531 £2.68
WEILR Mo - - - - -
hee S 25.595+3.95 6.227 +0.04 6.086 +0.57 7.022 +1.28 10.27 £ 1.04
Si 6.371+1.92 4.09 £0.02 3.793 £0.03 5.749 £ 1.01 5.577+0.95
Sr 34.03+3.11 - - - -
Zn 22.519£2.68 2.172+£0.21 0.534+£0.011 1.771 £0.091 3.271+0.27
Ca 7.672+1.21 0.749 £ 0.01 0.616+£0.012 0.776 £0.011 0.776 £ 0.021
K 5.535+0.91 1.206 +0.09 1.388 +0.011 2.299+£0.015 2.136£0.017
ﬁfgj/éi Mg 1.892 +0.04 0.24 +0.01 0.288 +0.021 0.498 +£0.012 0.484+0.011
Na 5.631+0.02 1.037 £ 0.04 1.206 +0.014 1.672 +0.013 1.779 +£0.018
P 0.395+0.01 0.086 + 0.006 0.091 +0.011 0.158 +0.011 0.164 +0.012
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M1 6~4¢ 9 FTAE H: MRS BT AL ARTHERBIUM b Zikh 14 MRS RERZ
PILR 21, BEIRE MRS FOTR I S BRI RN B R T K&, B, BERERER
BOER TR MRBUTER & RN UL, EIREPEBUKE R E . ARITTRERMKEE
SRR, AR S R AN A — €, R RIE LAEU G — i, R R ik, BT B
FLRH AU BARE ML T K &L BRICZANRATE R LI 11X 14 FocR T Ca M1 Na JuEREH]
K FEIEFEIOL R B I TR A2 AL

Table 5. Contents of 14 elements in Cistanche deserticola

5 ANEHERRSE

B o KE
TR BRI L . . : :
10 min 20 min 30 min 40 min
B 13.242 +1.29 10.957 +£0.96 5.262+0.94 10.949 + 1.02 5.173+0.036
Cu 0.041 +£0.005 - - 0.011 £0.001 -
Fe 146.872 £21.79 3.077 £0.028 - 4.578 +£0.031 -
Mn - - - - -
ne/g
S 43.928 +3.86 32.235+3.91 25377 +1.58 39.206 +2.01 25.133 +£1.99
Si 4.341+0.97 9.743 £0.92 7.102+0.98 10.579 + 1.03 6.472 +0.073
Sr 15344 +1.92 2.821+0.05 1.248 £0.022 5.395+0.04 1.532+0.012
Zn 18.052 +1.23 7.184 £0.04 3.899 £ 0.025 5.413 £0.037 4.359+0.025
Ca 3.949 +0.45 1.85+0.019 1.367+0.014 1.977+0.014 1.228 +£0.013
K 8.84 £0.99 8.88 +0.052 3.845+0.021 8.055 +0.048 4.354+0.036
ﬁ%;/z? Mg 2.442 +£0.02 1.311+£0.011 1.081+£0.016 1.779 £0.017 1.18 £ 0.011
Na 2521+1.26 29.071 + 1.05 21.617 £ 1.96 32.631+2.99 22.02+2.95
P 0.523+0.012 0.236£0.011 0.173+£0.013 0.27 +0.009 0.199+0.017

Table 6. Analysis of variance of 14 elements in Lycium barbarum under different measuring methods

= 6. FRIMEFEIIE 14 MTRNBESR

Al A2 A3 A4 AS
B A B A C B
Ca A B C C B
Cu A B B B B
Fe A - B - -
K A B C C B
Mg A B C C B
Mn A - -
Mo - - - - -
Na A B C C B
P A B C C B
A B C D B
Si A B C B B
Sr A - - - -
Zn A B C C B

i MFERGSANGF IR ZE AL, AFNGFRRZEREE (P <0.05), AFAKGFRRZRMEZE (P <0.01); ALRARBNMS.
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Table7. Analysis of variance of 14 elements in Polygonatum sibiricum by different methods

7. REIMEFREZNER 14 MURNAEST

Al A2 A3 A4 AS
B A B C D
Ca A B C C B
Cu A - A B
Fe A B C C C
K A B B B B
Mg A B C C C
Mn A B C D D
Mo - - - - -
Na A B B B B
P A B C C C
A B C C b
Si A B A A A
Sr A B B
Zn A B C C D

E: MRKSSNG FRRER AL L, ARANGFEREREREE (P <0.05), NRAKEFERZERWEE (P <0.01); ALFRARBMS.

Table 8. Variance analysis of 14 kinds of elements between different determination methods of Morinda officinalis

= 8. NEINEF LIS 14 MITRNFEDT

Al A2 A3 A4 AS
B A B B
Ca A B B
Cu A - B -
Fe A B C C C
K A B B C C
Mg A B B C C
Mn A B C D D
Mo - - - -
Na A B B B B
P A B B C C
A B B B C
Si A B B A A
Sr A -
Zn A B C C D

F: ARG FRRRERA RS, ARDNESTFRARERBEEP <0.05), ARKEGFRAREREFE P <0.01); ARSI,

3.3. HFhENEFPRARIFIETT R
RT3 [ 15] [16153 BTN B2 25 14 Pl B0 R FHE LR, #5414 MflcE TR EER,
FER R 10~ 12,

HIZE 10 ATUAE L 3 80.1% AR R B AEXHME R T 0.3, BHAARE 2 [ BLUF A OGE, P LARE
L6 R WX ey B (R L R ) D B R AR
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Table 9. Variance analysis of 14 elements in Cistanche deserticola under different methods of determination

9. NENEFREES 14 MITRNFED

Al A2 A3 A4 AS
B A B
Ca A B
Cu A - - B -
Fe A B - B -
K A A A B
Mg A B B B
Mn - - - - D
Mo - -
Na A B A B A
P A B B B B
S A B C B C
Si A B c B c
Sr A B B C B
Zn A B C D C

i MFERGSANGFRRZE AL, AFNGFRERZREE (P <0.05), AFAKGFRRZRMEZE (P <0.01); ALRARRNMS.

Table 10. Analysis of characteristic elements of various trace elements in Chinese herbal medicine for tonifying kidney

F10. M EPHPEMHETRNOFETESHT

B Ca Cu Fe K Mg Mn Mo Na P S Si Sr Zn
B 1
Ca —0.357 1
Cu -0.114 0.605 1

Fe —-0457 0.86 0.885 1

K 0.7890  —0.69 —0.694 —0.896 1

Mg 0419 0.693 0418 0433 -0.021 1

Mn -0.994 0388 0215 053 —0.844 —0.394 1

Mo  0.787 0.29 0345 0.137 0318 0.873  —-0.752 1

Na 0437 -0.051 -0.686 -0.548 0.681 0374 -0.522  0.339 1

P 0.644 —0.289 0491 0.029 0.206 0.136  —0.564 0.53 —0.406 1

S 0.832 —-0.804 -0.329 —0.727 0.843 —0.153 —0.834  0.333 0.198  0.659 1

Si 0.111 0.848  0.791 0.799 —-0.454 0875 —0.046 0.692 —0.105 0.234 —0.388 1

Sr  -0456 0.737 -0.084 0355 -0351 0.429 0.409 —-0.035 0444 -0.823 —0.788 0.346 1
Zn 0203 0677 0905 0.778 —0.433 0.752 —-0.115 0.696 —-0.323 0.509 -0.2 0948 0.039 1

fe 11 nT LR, 8 3 AN 71 RATTHER A 2] 100%, 751 3 A7 REMR R 46 5508 100% 115 2.,
DI ERT 3 N E R BRI TSR TR E TR I R EE R ST = AT B FE R AN
TVE % 3 B BT o

% 12 TN, % AR T Fl: ££258 Ca (0.817). Cu (0.833). Fe (0.809). Mg (0.847). Si (0.997)-
Zn (0.971)70E A S EM 28, HIZASE Ca. Cu. Fe. Mg. Sifll Zn 5% — AR T EEZIEAMX, & Fl
FIRFIETC R . 55 A F2: 7E45 8 B (0.961). K (0.886) Mo (0.772). S (0.779)7C % LA m i 2%,
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Table 11. Total variance was explained by factor analysis of Chinese herbal medicine for tonifying kidney

F 1. M BRFEAHRTFOMNBRNE R E

R YIRS AL SR AEAN 2= EZ YN
Gt T 7% % &it T Z 1% ZHR% ait TER% BR%
1 6.355 45.394 45.394 6.355 45.394 45.394 5.699 40.708 40.708
2 4.856 34.689 80.082 4.856 34.689 80.082 5.249 37.492 78.2
3 2.788 19.918 100 2.788 19.918 100 3.052 21.8 100
4 5.45E-16 3.90E-15 100
5 3.48E-16 2.49E-15 100
6 2.95E-16 2.11E-15 100
7 8.54E-17 6.10E-16 100
8 6.57E-18 4.70E-17 100
9 —1.57E-17 —1.12E-16 100
10 —1.03E-16 —7.39E-16 100
11 —1.44E-16 —1.03E-15 100
12 -1.81E-16  —1.29E-15 100
13 -3.11E-16 —2.22E-15 100
14 ~5.12E-16  —3.66E-15 100
Table 12. Factor component matrix
= 12. RS EEMESH
- PR T AR DL R A7 e e S
TR
1 2 3 1 2 3
B —0.56 0.824 0.083 0.124 0.961 —0.245
Ca 0.923 0.159 0.351 0.817 —0.362 0.449
Cu 0.764 0.43 —0.48 0.833 —0.338 —0.439
Fe 0.976 0.127 —0.174 0.809 —0.587 —-0.03
K —0.908 0312 0.279 —0.464 0.886 0.021
Mg 0.434 0.753 0.494 0.847 0.412 0.336
Mn 0.615 —0.772 —0.161 —0.053 —0.985 0.166
Mo 0.057 0.969 0.24 0.691 0.722 —0.029
Na —0.422 0.154 0.893 —-0.17 0.663 0.729
P —0.184 0.723 —0.666 0.302 0.411 —-0.86
S —0.851 0.457 —0.259 —0.353 0.779 —-0.519
Si 0.759 0.638 0.131 0.997 0.008 0.082
Sr 0.541 —0.265 0.798 0.274 -0.274 0.922
Zn 0.673 0.72 —0.168 0.971 0.025 —-0.239

BIAs & B K. Mo F1 S 55 “ AT EIEA, £ F2 I E TR . =AM T F3: f£45 & Na (0.729).
Sr (0.922) 7t & A H AT 25, BIASE Na il Sr 58 =AW P FIEMSE, & F3 FHFEcR. Arblar
PTG B AN B 2R 25 0] AR = AN O I A LR 7 AR &, = NAE PR M FE 7 T AREL T #h B 2R 2451

A R o

3.4. INAREYstiE

P UMIAT REAT AR IS8, PPl AR I 7 B 5 SR A AERR PR AT W] 52 o A0 0 3R PR R VA W%
—E RN BNRIGEE G b, R S AT, RN 5 UG AR VAT AR
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ST AT HER VAL DUF R 2 14 R TR SR

3.5. ¥

S KRR E A R IR U A AN S R 2GR 14 Bt RS R, 4R ERARRBUT 5 14 Ff
MEICRA BN, EARRATTHE /K 30 min $EBCICREAE, (5 B ARIE fE T B ST I AR i o
FILRMEE. B, ARG BB ARt PR OR A Ra e MR BB A Tk & . UM 25 14
MR TR S EERAE, AL, A2 Mo SR TREIIZE, R R AT AE 23X PYFh
HZM T Mo S EHUK, (XA T IEE R R . A E R Rk Mo w] LAINR SEie#4 & 5l
H R P I AR . AEIX DU R 2544 Nay K il Ca =Fp e RS ERm, Hib5 4 TREEN
87.3% (MIA2)~ 75.3% (BEAE)~ 84% (FRERR)~ 92.2% (RIAEE)o PUFfH 24 7 5L b 0 2% e s 20 30l 9 K (RAE)
Ca (¥kE). Ca (BELR). Na ().

HNEF S 25 T AR B =AML A SRR P AR R, AN R AR B AN A 5 TR I T 4B S 2 A
JRFHIE. 285 Ca. Cu. Fe. Mg, Si fll Zn 58— AR ¥ Fl SEIEMAR, & Fl FFHEGE;: 2= B, K.
Mo 1 S 5% — AT F2 mEIEM K, & F2 MFFHECE; & Na fl Sr 55 = AR T F3 mEEMK,
& F3 BRHETC R .

B R AR R AR e MR AR Tk & ik . A Gl PURANE 25 14 Mot R sT, TR
VURRANE 2 IR T R B AN, SR E TR E TP M Pl E B E X — WA ARSRIIBE LT
JE I B 2 AR B R 2 A O R AT, R B TR AN B0 3R TR 2R I Dh R A

HEE&mE
B HE TREE RS TUH (2014Y329).
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