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ME& HER o B FA% ITRAS
BB TR BT RATIAL, FOEESTH TS5 810000
BPBHERTAAN KRR AR 195 100049)

W B RARBRESSEFER-FETRIEEEACP-AES) M B4 &5 - ik (ICP-MS)
BEENEHEEH ZNRFR BB RTENSR. HERT BHPTEESHAERAE RS FH 1%
. PWERRH.HASED BRATATRESTBUTAOME R (ug + g™ B & EMRAIMRE X4 . H
(527644, 60)>’§(38244i. 80) >FhF (108389. 20) , & TR E AR TAL L AR &b Ca,K.Mg,Mn,
In Se EH TSR OAMENER: T P.Co.Cr ERFHEERR R EXTEE SN BUNSRERK
Ko WA EFH Zn/Cu {6 5. 30, FRTEWTA KT EERORERY SHEE IS EE S ER

FhER .
*@E R BRRESEEFER-EFRSLESE BRBASEETR-Ri%E ¥ RtE
D@E4P S .0657, 31;0657. 63 NBARIRS :B MRS 1004-8138(2013)01-0042-04

1 5%

AP (Trigonella foenum-graecum L) AGE R CE—FEEXEY, B—MELENALE
RFEY, TEQHESE. Fi5. R WE TR R SEBRY., AREFHRER, HASE
REHHEHMREMED . M RFPF S AR, REFENHECHEERE . 288
BB WA ETRA SRR S HIT T ENHRS. BaTRIA ICP-AES 71 ICP-MS BEA&HIE
WA EARSMT RS BERNRE. ATERMA ICP-AES /1 ICP-MS I T#HSE XM
ffhFoh 13 Br & (Ca. K. Mg.Na.P.Fe,V.Cr.Mn.Cu.Zn,Ge . Se) I & B, H ¥ & TEEH
FEARREARS T T a4, AF BN D RENF RN ARE—E R 2KE.

2 XBR#BL

2.1 (eSS

ELAN DRC-e MBS B EA FEF AT (EE PE A7));iCAP600 BB RBELSEH T
&-HFE 5 (EERB AT ;ALC-110. 4 BB FXF FEE Acculab /A F]) ;ML-3. 6-4 BYF]
AR B R L RME A M BHFR/A E)) ; DFY1000C B & 3 7 454 Bl QRIS TR MK A ML AR A
&) {hF UPT RFEAKE REBBARZERATED.

fHR SRR R (&4, HR aRAXRIEERMN);Ca.K.Mg.Na,P.Fe,V.Cr.Mn,

O HFiGERNTERESVET H (2010-H-804) ; B R B AR £ £ (81001698)

@ BERAHBiIE,;(0971)6143857 ; E-mail : hlwang@nwipb. cas. cn
fEHEM AT ER(1986—), B, HRERKTA ERER L EBENERRA=WHRTLE.
58 B 3 . 2012-06-12; 52 H 1. 2012-07-21



#F1H A% %  ICP-AES/ICP-MS fijs &1 % & RiE B i T & 43

Cu.Zn.Ge 1 Se #J 1000pg + mL$RER K QLRERREMRBRDO) . TRAKAEETFK.
2.2 XERBE
2.2.1 #H&sH

KA ERT E M 2B KEES, B THT /G 45 CH 6h, 5551 40 B iF, 23 FREH
A EAREARES 1. 0000g T 150mL #FM, INA 8mL JRENEA 2mL HEE, ETHHMR E
BEIREERES, RERNRREEE soml ZRETAKES, AN BEEFAEEEN
2.2.2 HEME

¥ & TR RAETE R AT GREE2Y 0.1, 0,5. 0,10, 0,50. Opg « g~ DIRBEER TEKMAE . L
W S BE A MR » TR B AL AR AR il B T R ORS HERE 42, HE R YR A R BGX 0. 9995 DL L iRHE
KA X &M ST 13 TR HTOITE.
3 BREW®R
31 (USBIEFRH

SHY BB TES BT R BEINSNRETERGE SRR 1 R 2, KPSETFKS,

WS . EBASHEA Ar,
&1 ICP-MS T{EH

L) ELAN DRC-c R®nS 390
BT (W) 1175 REHR B
BHSF R L/ min) 15 EEF A (ms/ #2) 30
BB S E (L/min) 1.2 Fifi (r/min) 24
ZS PR (L /min) 0. 84 BRI R) 20
RHHTLE(mm) 1.1 BIRETLR(mm) 0.9
® 2 ICP-AES T{F$¥

e {CAPS00 BHe 501
E(W) 1150 E 71 (kPa) 179. 27
81 (L/min) 0.5 & (r/min) 50
BT () Kot °

b4 10

3.2 DHRKRAEHR

SR BN TTRER 2—3 RREZLHATUE SO LRE, DR TIRBERARBE
HEERR, AFELR TN BEEEHSTE. RNR 10 RETAERQRGEZE R, # IUPAC
MEB S TR MR, HRIEK 3.

RI BDATRTERIWEKRELER (n=10)
TE Ca K Mg Na P Fe \'4 Cr Mn Cu Zn Ge Se
i (nm) 317.9 766.4 279.5 589.5 213.6 259.9 309.3 283.5 257.6 324.7 213.8 209.4 196.0

PR (g« mL~') 0.0025 0.0210 0.0030 0.0055 0.0046 0.0012 0.0040 0.0072 0.0032 0.0015 0.0110 0.0030 0.0058




44 bins A H30E

3.3 RABUTRUELR

® 4 BAEREHNU 13 HTENSE (n=6,pg *g™")
TE Ca* K* Mg* Na* P* Fe \% Cr Mn Cu Zn Ge Se
/¥ 27.60 53.60 23.40 15.50 47.20 3.00 255.00 74.20 174.00 90.90 482.00 6.53 0.12
z 131.70 33.00 32.90 138.70 12.20 3.00 255.00 70.50 167.00 58.10 368.00 5.95 0.58
M 218.30 130.00 53.80 80.80 41.10 2.40 249.00 73.90 209.00 53.70 583.00 8.19 0.80

¥E: % Ll mg + g T,
% ICP-AES /ICP-MS &4 M T F i K@=t B R+ 3 NAREBAL 13 M5 )
TROESE. iR 4TUEH AR ARTMMET RiRSEAR HAEHEFANEILE
B¥ BT % Ca.K.Mg.Na,P T B & Fe.V.Cr.Mn.Cu.Zn.Ge.Se. 13 FF RITELEHTEM
ABEEY 527644, 6ug - g, 2 382441, 8pg « g ', MF 104 108389, 2ug » g B TEMNS
B9H 526. 4mg + g7, £tk 381. 5mg ¢ g7, M FH 107. 3mg + g7 . BTUEREASEH ERRTF
B AR, K Ca,K.Mg.Mn.Zn,Ge,Se ZEH & B QUAEN &, 1 P.Cr.Cu ERFHEE
B . EUETEREINMBUNSEERAK. ETESEMNEEEKKA Ca>Na>K>Mg>P
>Fe>Zn>V >Mn>Cr>Cu>Ge,
BEHAREZID,TE6R Cu AR &, 53¢ RAMEL, Cu B Z MR BERKEHEFH
B MABREREER Cu k& 3N KB BEEA ST 320mg/L, X£H Tk Cu REIEE
Biei %S Sl OBEERK. In TETERBRFRIEEETAHELE, HRE
BB RRENE, 8 Zn OB ESHT/ER P ILER Zn FJERBEREENERZ —, % Zn ¢
FHEEREESHMBERFEEHMER AAEH T In NEBEE 583pg - ¢ HH 5 Zn
BERERERERN Cd WEERRI, B, FEHAIEXF Zn OB FRE . FREH, 255 HZn/Cu
ELEBARR, AR TIR T A G BERGRHE . EREEEEYT Zn/Cu PHE NI 4, NF
5EILLEH, A EMFRAZEHH Zn/Cu 4512624 5. 3.6. 33, X T R A B EY R FHHE,

XEHEEEMEABREEEMFRRE—EN.
®5 HEESKBELI Zn/Cu,Zn/Mn.Cd/Zn

E4tivd Zn/Cu Zn/Mn Cd/Zn
¥ 5. 30 2.77 1.39%x10°3
% 6.33 2.20 1.79X 1073
H 10. 86 2.78 3.24%1072
4 F#

KA HERER, %54 ICP-AES/ICP-MS B ME T HFB-HALH ZRMF 3K
FIERAL 13 MRS E. LRERKNT, HHE 3 M AEEPBAF Ca.K . Mg.Na,P FEFEE,Fe.V,
Cr.Mn.Cu.Zn.Ge.Se SBKRZ . MTRWAEMR T HHSEREOMELE FELEEE. Rk
B, 5 EMH Ca.K Mg Mn.Zn,Se EBF TR FHNZEF, A FHRERKROFERL, HiL, 7F
EHAFERFENEFRNGANELTEENEN.

%% Xk
] ERHHBRAL. ¢ 8 HR(—OM] R hE RGBT 2010, 225—226.
[2] Xue W L,Li X S, Zhang | et ul. Effect of Trigoneila foenum-graecum (Fenugreek) Extract on Blood Glucose, Blood Lipid and
Hemorheological Properties in Streptozotocin-Induced Diabetic Rats(J]. Asia. Pac. J. Clin. Nutr. ,2007,130%F]) . 422—426.
[3] Chevassus H, Gaillard ] B.Farret A et al. A Fenugreek Seed Extract Selectively Reduces Spontaneous Fat Intake in Overweight



f1 {8 % . ICP-AES/ICP-MS M i L ARSA S /AR 45

Subjects[]]. Eur. J. Clin. Pharmacol. +2010,66(5) : 449—455.

(4] Kaviarasan S. Fenugreek (Trigonella foenum graecum) Seed Extract Prevents Ethanol-Induced Toxicity and Apoptosis in Chang
Liver Cells[J]. Alcohol and Alcoholism.2006.41(3):267-—273.

(5] Liu Y,Kakani R.Nair M G. Compounds in Functional Food Fenugreek Spice Exhibit Anti-Inflammatory and Antioxidant Activities
[J]. Food Chem. ,2012,131(4):1187—1192.

(6] E=FH BlE MEBETCRESARRKRXRANHEARI] H¥ A% 5 6 EHF L, 2008.25(1):62—65.

[7] Martin-Lagos F,Navarro-Alarcon M, Terres-Martos C et al. Serum Copper and Zinc Concentrations in Serum from Patients with
Cancer and Cardiovascular Disease[]]. Sei. Total. Environ. +1997,204(1) :27—35.

(8] Lin Y, Kikuchi S,0bata Y ¢t al. Serum Copper/Zinc Superoxide Dismutase(Cu/Zn SOD) and Gastric Cancer Risk:a Case-Control
Study[}]. Cancer Sci. .2002,93(10):1071—1075.

[9] Sprietsma ], Schuitemaker G. Diabetes Can be Prevented by Reducing Insulin Production[]]. Med . Hypotheses, 1994,42(1);
15—23.

Determination of Mineral Elements in Different Parts of Fenugreek
(Trigonella foenum-graecum L. ) by ICP-AES/ICP-MS

HE Yan-Feng*® YANG Ren-Ming** Hu Nan®® Suo You-Rui® WaNG Hong-Lun*
a(Tibetan Medicine Research Center , Northwest Institute of Plateau Biology,Chinese Academy of Sciences,Xining 810001, P. R. China)
b(Graduate University of the Chinese Academy of Sciences, Beijing 100049, P. R. China)

Abstract The contents of 13 mineral elements in leaves, stems and seeds of fenugreek were
determined by inductively coupled plasma atomic emission spectrometry (ICP-AES) combined with
inductively coupled plasma mass spectrometry (ICP-MS),and the distributions of the 13 elements in
the different parts of fenugreek were also analyzed. Experimental results showed that the order from
high to low for the additive weight (g * g7') of the 13 elements in each part was as follows;leaves
(527644. 60) > stems (382441. 80) > seeds (108389. 20), and the contents of elements varied in
different parts of fenugreek,the contents of Ca,K,Mg,Mn,Zn and Se are overall highest in leaves;
the elements P,Cu and Cr are richest in seeds,and the other elements are not significantly different in
each part. Moreover, the Zn/Cu value is only 5. 30 in seeds which showed that the seeds have
remarkable pharmacological activity of regulating the cholesterol metabolism disorders and was in
consistent with the result that the active part of fenugreek for the anti-hyperlipidemia is seeds.
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