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WE BN A@RAGHTREALLLSENIBMEAMBBESAE FFiE KA CEABEF B THRLHLECP - OES) &l & 7 ik
B RE EH 27 3RS P42 (AL 41 (Ba) 45 (Ca) (47 (K) 4 (Mg) 45 (Mn) .4 (Na) B (P) 4% (Sr) 4K (Ti) A0 (B) .4k (Fe) 42 (Li) 4L
(V) HF(Zn) &, F & T RIMEHAEA 1. 20 kW, F 8T AEA 15 L/ min, FAAERAETA 0. 75 L/ min 3B 2R EA 1.5 L/ min, I
B 10min, —REHK 3, RE 155, F BT AU G A A & 428 AR KK S A A 396.2,455.4,317.9,766. 5,279. 6,
257.6,589.6,213.6,407. 8,336. 1,249. 8,238.2,670. 8,292. 4,213. 9 nm. R AR T &K A3 % m 8 (Se) & 4T RIAA 100 mA,
BRI 1000 mL/ min, f & /& A 340 V, HAREA 500 mL/ min, RFALE FHEA 8 mm, EARSRA 2mL, B FRAHA
B R AR £ AT (PCA) Ao PIRI AF 5 4047 (DCA) B M EAZ S ETMNALER ER ISHAEH Se RERALSH A 0.02~
10 g/ mL.0~40 pg/ LG E N 5% @A EX & B4 (r>0.999 6) ;40 FR 45 %] 4 0.018 ~ 3. 000 mg / 1..0. 002 mg / L; #5 25 & . £ 4
MK 25 R 09 RSD 3T 3.0%; F 3 A m & S 94.01% ~ 102, 15% % 91.44% ,RSD ¥ F 10%(n = 6) . &L 5 P 16 #+LF%
0T34 SHASH K>Ca>Mg>P>Na>Fe>Al>Sr>Zn>Mn>Ba>B>Ti>V>Li>Se,PCA R 27 ,Al . Fe Li Mn 52 #2540 R
AR E LA DCA R 27 ,Fe, Al Ca,Ti,Mn,V,Ba & 54K 2 X, 52523 2 iM% ;K,Zn,Sr,Mg,Na P &%
R Z;Se,Li,BAZTL5HE B EHRMAR GEIL ZIWFFRERe SR8 TE, THATERAGERELTAETNE;
HHEARRFmRAGEFERELTNETERBRK, 5 PR EZSHEA — LM,
KEHR:mRAGE  MEAT S EMNE U288 AEA
Determination and Analysis of 16 Trace Elements in Tibetan Medicine Hypecoum Leptocarpum
WU Xuehua',JIN Bingjin',DING Yu*,ZHENG Xinyue’,LIANG Yongxin®,LIN Pengcheng’,LI Shengyou'

(1. Qinghai Provincial People's Hospital,Xining,Qinghai,China  810007; 2. College of Pharmacy,Qinghai Nationalities University + Qinghai Provincial
Key Laboratory for Chemistry of Plant Resources of Qinghai — Tibet Plateau - State Ethnic Affairs Commission Key Laboratory for Protection Development
and Utilization of Qinghai — Tibet Plateau Tibetan Medicine Resources,Xining,Qinghai,China 810007)

Abstract: Objective To provide a reference for the determination of trace element and standardized cultivation of Hypecoum
leptocarpum. Methods The inductively coupled plasma — optical emission spectrometry (ICP — OES) method was used to
determine the contents of aluminum (Al), barium (Ba), calcium (Ca), potassium (K), magnesium (Mg) , manganese (Mn) , sodium
(Na) ,phosphorus (P),strontium (Sr),titanium (Ti),boron (B),iron (Fe),lithium (Li),vanadium (V) and zinc (Zn) in 27 batches
of samples from different producing areas in Qinghai Province;the plasma radio frequency power was 1.20 kW, the plasma gas flow
rate was 15 L / min,the atomizer flow rate was 0.75 L / min,the auxiliary air flow rate was 1.5 L / min,the observation time
was 10 min,the single reading time was 3 s,the stabilization time was 15 s,the plasma gas,atomization gas and auxiliary gas were
all high — purity argon, the detection wavelengths were 396.2,455.4,317.9,766.5, 279.6, 257.6, 589.6, 213. 6, 407. 8, 336. 1,
249.8,238.2,670.8,292.4,213.9 nm respectively. The atomic fluorescence spectrometry was used to determine the content of
selenium (Se),the lamp current was 100 mA,the shielding gas flow rate was 1 000 mL / min,the negative high voltage was 340 V,
the carrier gas flow rate was 500 mL / min, the atomizer height was 8 mm, the injection volume the 2 mlL,the carrier gas and
shielding gas were both high — purity argon. Principal component analysis (PCA) and discriminant correspondence analysis (DCA)
were used to determine the content of various trace elements. Results The linear ranges of 15 elements and Se were 0.02 -
10 pg / mL and 0 — 40 pg / L respectively (r > 0.999 6). The limits of detection (LOD) were in the range of 0. 018 to 3.000 mg / L,
0.002 mg / L respectively. The RSDs of precision and repeatability tests were both lower than 3.0%. The average recovery rates of
15 elements and Se were in the range of 94.01% to 102.15%,91.44% respectively,with the RSDs lower than 10% (n = 6). The
average content of 16 elements in each batch of samples was ranked as K > Ca > Mg > P > Na > Fe > Al > St > Zn > Mn >
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Ba>B > Ti >V > Li > Se. The PCA showed that Al,Fe,Li and Mn were the characteristic trace elements of Tibetan medicine
Hypecoum leptocarpum. The DCA showed that Fe, Al, Ca, Ti, Mn, V, Ba contents were positively correlated with the altitude and
negatively correlated with the longitude and latitude; while K,Zn,Sr, Mg, Na,P contents were the opposite; and Se, Li, B contents
were not correlated with the altitude or longitude and latitude. Conclusion The established method is easy, stable and reliable,
which can be used for the determination of trace element in Hypecoum leptocarpum. The content of various trace elements in

Hypecoum leptocarpum from different producing areas in Qinghai Province varies greatly, and has a certain correlation with the

altitude, longitude and latitude of the producing areas.

Key words: Hypecoum leptocarpum ;trace element;content determination;altitude;longitude;latitude; Qinghai Province

UL AE A, B 2 XoF v 2 25 BRGSO 9 A R T R
AL TR H 282 B HE M AU S T & A
ML/ A G, T Be 5 Sl T R R (& i
FHEREEA BV XRRU - MO AP R i
B PRGBS Gy s e T iR TR 52
A 253505 VI AH 5 o ik 24 4 SR A 1] A B SE R R e
Y 40 R A 1 & Hypecoum leptocarpum Hook. f. et
Thoms. [ Tg4 e, FB = 3% E G AV e ML IX, A
KTk 4 300 m DU A9 5 RO FAD Ok b o R, PR
FE AT THR VBRI, EEH TR AT
PRIERE iR NI TR R I B R A
PG Yeia 5 [ Y BRE ) A MR i 25, AT
17 B2 PR RN v 1 25 AN (B AR AT LR e 3R
58 PR R L AR A BA DAEEBIFIT & B, 40 5 A 1o 7
TR C R &R VAR IETR 3 200 m ly B8 25 V4R 6}
HoA: K5 E5 A 52 A 8 @ ST T I T A AN
[7) 72 1, 27 1 20 58 A7 T A P 16 R R TR 5 ik, TR
VTR A X T R SR s, i 25 M 1)
O M 25 I R AR LS BB T .
1 5%
1.1 {8

Agilent 725 %1 5 51 Wy B & 45 B 1K & O Ok
(ICP - OES){X , AA240Z R £ 58 J5 7 I OB %A%, 15
W [ 26 8 Agilent 24 7 ; AFS — 8230 I 5 129 6 6 1% A%
(bt 5 RAUER A R A A ) 5 ARS6 U3 ik 1 i A3 (5 [
CEM 28wl ) 5 VB20 7 iR % ( € [E Lab Tech 23 F] ) 5
AG135 B 1 K (i + Mettler Toledo 23 Al , 4 & 4
0.01 mg) ; t3%% UPE - 11 - 40L B 4fi 7K WL (_F AL
SV A BRA ) s KQ5200DE KU 7 i e A (VL 98 BL 1l
A PR AT
1.2 X%

B8 (AL I 5h GSBO4 — 1713 - 2004) , 1 (Ba, 1t 5
4 GSB04 — 1717 — 2004) , 5 (Ca, #t 55 4 22DB1108) .
H(K, #5 k GSBO4 - 1733 - 2004) , 5% (Mg, #t 5 N
GSBO4 — 1735 - 2004) , %f (Mn, it 5y GSB04 — 1736 -
2004) , £ (Na, it54 GSB 04 — 1738 — 2004) , #5 (P, it
55 GSB04 — 1741 - 2004) , £8.(Sr, #1t5 & GNM - SSR -
001 - 2013), %k (Ti, it5 K GSB04 — 1757 — 2004) 5 1fE

VW (M B X 1 000 wg/ mL) 5 il (Se, 41t 5 N
GSBO4 - 1736 - 2004) , i (B, #it*5- > GSB0O4 - 1716 -
2004) , %k (Fe, 1t 5 GSB04 — 1726 — 2004) , 4 (Li, 4t
5 GSBO4 — 1734 — 2004) , 41 (V, 41t 5 & GSB04 -
1759 - 2004) , £ (Zn, #t5 5 GSBO4 - 1761 - 2004) br
T (o7 B R BE 41 100 wg / mL) , 0 v [ 3 £
B FERE SR (ER IR = SR A I 2l il S Ak A
SATEE, KR — B 2l AR R A TR A (AL 27 4t GRS
R S1 = 827) YR THIGA , &7 1 RIG K245 B
ARG TR B2 4 7 e i AR AR B LR 1,
®1 HREE

Tab.1 Information of samples

By P B 2E0) HAC) | BF PR BRm) 2E(0) 4E0)

S FBE B4 10L4 3604 SIS ABE 3416 10129 3306
S REE 3108 10058 3.5 |Sl6 AEE 2730 1005 3808
$3 EFRE 2618 10156 36.80 |SI7  ERE 310 10090 36.9
S&ORET 2495 10200 3550 |SI8 0 EAE 2862 10062 36.28
$S BEE 3655 10147 .03 |SI9 3R 433 97.36  34.40
6 FEE 1989 10240 3648 |0 BFE 400 9%.19 3450
ST KAE 309 10075 3559 | S FERE 2673 10192 36.M
S Bivk 313 100.24 3448 |12 KAE 2003 10203 35.94
9 NRE 287 10162 33 (S3 AAE 320 10136 3515
SI0 EHE 2900 10214 36.84 |S4 EBE 346 10039 3316
S ATH 26 1073 36,65 |95 AR 3460 9%8.21 3449

1

SI2 kd@E 2665 10157 301 |6 EFE 3900 9%.36 3254
SI3 RAE 1817 10283 3632 |81 #EE 3639 99.39  33.45
Sl 2RE 2490 10140 36.67

2 HiEEHR
2.1 15 #TE(BR Se 5M) S EME
2.1.1 ICP-OES 4

LGB ISR ST R 1. 20 kW 55 B S
915 L/ min; ZAEER R EN 0. 75 L/ mins 4 B i
1.5 L/ min; WELHF ] 4 10 min; —VRIEEL ] R 3 s 52
TEIS ]2 15 s 5 85 8 130 55 A0 UM B <L s 400
A5 A I K 43 51K 396. 2 nm (Al) L 455. 4 nm (Ba) |
317.9 nm(Ca) ,766. 5 nm(K) .279. 6 nm(Mg) .257. 6 nm
(Mn) ,589.6 nm(Na) ,213.6 nm (P) ,407. 8 nm (Sr) .
336. 1 nm(Ti) .249. 8 nm(B) .238. 2 nm(Fe) .670. 8 nm
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(Li).292.4 nm(V).213.9 nm(Zn) .
2.1.2 EIWH &

FHU1S PR UEIR WA 0. 5 mL, & [7]— 50 mL 24+
L, K RE 2, B IR A 6 BRI T BURE 5 O
PERE ik 50 B, AT, B AE R S0 CHERS Mt FRER
FESB AR 0. 5 mg, B R VUG LA 5 fEGE A 10 mL
49 TRV W, N 55 26 35, AT I f#, 5 min T2
120 °C,4E#5 10 min, F5T°5 min NFHE 185 °C,4EF525 min,
FHRERH 80 CHEMR 3 h, Z IRtk PRI B 50 mL 25 i
T, 2 2, RIAS A 5 V8 T o e A ot 3 R 4 O Tk
& AN IR i R 25 0T HEI
2.1.3 FE¥EFE

LR R L 2. 12T N IRA X IR S, fn
IR R R, B R BN A X RS AR, 42 2.1 1R
ZRAFREREI 22, LARFIN DT 2 09 B W (X, g / mL) Ry
B AR AR ASCES IR A (V) S PN AL bR A7 2 [l 75 ]
7 (L2 2) A5 R R W, 25 FF D oo 2= ot & K A
0.02 ~ 10 pg / mL 5 [l N 5 I T AR Z M 0GR R3S

®2 HRPETEEEFHEELRHRRMR (0 =3)

Tab.2 Regression equations,correlation coefficients and LOD for

each element in the samples (n = 3)

Atk B2 75 42 ro SWRE(ug/ml) AR (mg/L)
Al Y,=2738.6X,+29.8 0.9999 0.1~10 0.200
Ba Y,=240065.5X,+7968.8 0.9996 0.02~2 0.030
Ca Y,=936.3X,-23.5 0.9999 0.1~10 2.000
K Y,=998.7X, +80.7 0.9999 0.1~10 3.000
Mg Y,=21006.3X,+17451.9 0.9996 0.1~10 2.000
Mn Y= 11024.4,+252.0  0.9999 0.02~2 0.030
Na Y,=5291.4X,+179.2  0.9999 0.1~10 1.000
p Y, = 60. 1Y, +30.0 0.9999 0.02~2 0.300
St Y,=591311.2%,-6510.3 0.9999 0.02~2 0.050
Ti Y,=8066.7X,-22.3  0.9997 0.02~2 0.050
B Y, =1667. 1%, +3.0 0.9999 0.02~2 0.050
Fe Y,,=130.0X,,+8.2 0.9997 0.1~10 0.300
Li Y,=71 131 1X,-1615.2 0.9999 0.02~2 0.018
y Y, =1355.9X,-3.1 0.9999 0.02~2 0.050
In Y, =1603.95,+85.8  0.9999 0.1~10 0.200

i BR 2 5% B 2. 1. 2 300 25 1 % A 5 R o, ¢
2. L VIR 25 A F A ERE I S8 11 4R, 1T SR AS i ) 1
{8, B L RR v IR 22 , LA 3 435 b o g 22 X6 W Al 45 0 R
JoT kv B A G PR 45 SR 4% T R AT B AE 0. 018 ~
3.000 mg / LIGFHIA, LK 2,

%5 B U U MR 1 g / mL BYTR A X R
i AR B, HE 2. 1 VI AR S AR A2 6 9K, 1T
S A ) 7 B . 45 R 45 JTCER B9 RSD 24 0.34% ~ 1. 91%
(n=6), IR RS .

A P R —HERE S (S13) MK 6 ), 4%

80

2. 1. 250 F )y vk il a4 sl s i, 4% 2. 10 LI Atk
FEME , 10 AR N AR, A A RS R
HIRSD 0. 11% ~ 2. 86%(n=6),

TR RN - B 0 % A A (S13) MR 6 43, 43
SIS BN AR A X B S, 36 2. 1. 2300 I vk il A it
AR, H 2. 1. LI A bR 2 |, i SR 3L i)
8, IR AL i e g5 R B, 25 00 L [l %
H94.01% ~ 102. 15% ,RSD /N 10%(n = 6) .

2.1.4 BHEEENE

BUAHILRE ShaE & 2. 1. 2300 F 7 vkl A i s
W2, 1. VIR A I 2, AT 3R A5 R ILER 3,
2.2 Se Z&=ME
2.2.1 FEFRAAERM &M

Fie CB 5 & 4 E R s ME B b TPl g I 2 ) (GB
5009. 93 — 2017) 55—k AT HI R 100 mA ; Bl i
291000 mL/ min; 5158 4R 340 V3207544 500 mL/ ming
JRFAES = R 8 mm TEAMREUR 2 mL; 2803 R il <
2.2.2 EIWRH A

Z 2% (B b & A B AR AE B Pl I e )
(GB5009. 93 — 2017 )il 22 77 1% o HERA ML HX Se A5 ET T
1. 00 mL, # 10 mLZ5 5, I 5% R RV e 75, fEf
W B 1. 00 mL, B 100 mL 25 8, 0 5% 5 PR % WoE
25, WIER 2 B 0. 50, 1. 00, 4. 00 mL % 100 mL 75
A A 10 mL BEACERA R (B B 100 g/ L)
I 5% £ 1% W5 W A2 25, il B 0T & Wk B 5.0, 10. 0,
40. 0 g/ LAY Se Xf S A W IORE S K 0. 500 0 ¢ L K
WRE , BT, A 10 mLASER - S & RIE AR,
THALE B, F B A SRR ARFUR 2 mL, Ak
R OIEE R A SRR E IR, INA 5 mol / L
PR VAW, ARSI BV WAL N 2 e A R
PR IR LB R 10 mL AT, A 1T mL Bl
SALEVAI (B E 21 000 g / L), K E 2, BNt
A 1 .

2.2.3 FEE¥EFHE

RGP R TEL 2. 2. 2700 F Se X A Sl A T (i
WS N 40. 0 wg / mL) , 11 5% £ R 175 W% A B, il i
B E o~ 0.5.1.0.2.0.5.0.10. 0 mg / L 1Y & 51 %} 1A
VAR, FE 2. 2. 130 N ARG A5 UEREIN E |, L Se BT R
FE (X, wg / mL) Rk A As SR A (V) Ak R it 4T
LRPE T AR AR Y, = 44. 4X s+ 6. 3(r=0.999 8) ,
45 B Se TR FETE 0 ~ 40 wg / LG FBl P 5 06 1 AR
LR RRL

For i PR 2545 . B 2. 2. 2 00T Se Xof HR i 145 WA 345 o, 4%
2. 2. 13U A S5 A o A2 AR A 20 K, T s A TET AR,
IR AR AE N 22, DL 3 A8 bR 1 22 X 1 7Y Se Jiit 1 R
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Tab.3 Results of content determination of trace elements in samples (pg/mL)

By Se Al B Ba Ca Fe K Li Mg Mn Na p Sr Ti \ Zn

S1 0.0074 193 23.2 35.3 13100 226 23800 1.49 2080 24.2 529 3130 202.00 4.79  0.386 43.60
S2 0.0067 223 20.6 14.9 10400 274 23900 0.77 2290 23.1 413 1770 90. 10 6.07  0.376 27.80
S3 0.0150 154 27.5 12.4 13300 212 30500 0.51 2400 29.4 284 3820 86. 80 3.70  0.240 46.40
S4 0.0130 18 28.6 20.8 10600 194 26700 0.70 2880 17.0 529 3180 195.00 3.96  0.240 36.30
S5 0.0140 229 25.2 23.6 10900 275 15200 1.17 1820 20.2 1300 1300 111.00 5.97  0.193  27.40
S6 0.0340 185 24.0 12.7 11600 231 23200 1.27 2330 21.1 1740 2050 251.00 4.95 0.170  34.60
S7 0.0400 70. 20.8 17.8 7590 119 24500 1.20 4060 11.0 695 2360 182.00 1.0§  0.000 13.20
S8 0.0210 384 26.4 43.4 12300 546 25300 1.34 1430 24.8 439 818 104.00 8.46  0.767 18.10
S9 0.0200 552 26.0 30.6 14400 685 25200 1.13 2000 20.3 1060 1730 80. 40 16.40  0.502 17.20
S10 - 268 24.2 19.9 13800 363 15200 0.76 1970 14.8 535 1570 90. 00 6.89  0.097 25.50
S11 0.0058 359 22.1 32.5 8830 357 27000 1.32 3630 17.4 448 1520 161.00 6.47  0.417 34.60
S12 0.0110 392 22.6 34.6 11100 503 29900 1.34 2240 24.5 297 3310 139.00 13.70  0.400 38.60
S13 0.0095 266 22.2 19.2 8260 322 21800 1.68 1830 21.1 934 1330 180.00 9.22  0.127  30.50
S14 0.0226 348 21.8 25.5 11300 398 39000 1.14 2330 25.0 616 3230 108.00 8.93 0.314 32.10
S15 0.0393 656 25.0 56.0 10800 845 30600 1.24 1480 46.2 259 1120 85. 80 16.20  0.337 42.90
S16 - 569 25.7 26,9 11000 658 26000 1.83 3370 33.0 1360 1360 115.00 16.80  0.469 35.30
S17 0.0047 335 27.1 33.0 11100 413 28100 1.86 2390 21.6 1450 2220 109.00 12.60  0.516 64.80
S18 - 222 20.5 26,9 8280 325 27900 1.67 1310 18.0 1460 774 119.00 6.18  0.024 28.60
S19 - 452 28.6 21.1 12900 515 27500 1.09 1410 26.5 494 1010 85.30 6.63 0.323  35.10
S20 0.0148 273 26.8 30.6 11800 332 34200 1.08 1460 18.8 436 633 83.50 4.67  0.128 21.30
S21 0.0076 911 24.5 17.3 15700 868 27400 1.25 3240 33.4 1240 2640 76. 60 12. 40 1.110  38.40
S22 0.0026 813 21.8 33.5 9810 809 31500 2.23 2030 28.6 1260 1830 90. 10 13.50 1.800  41.00
S23 0.0056 456 23.5 30.0 12700 498 34300 0.93 1070 21.4 148 748 67. 10 12.00  0.212  36.40
S24 0.0146 2610 23.8 51.8 13600 3074 35700 3.86 2040 73.6 264 2420 94. 10 3.67 3.320  39.30
S25 0.0336 700 25.4 29.0 14000 1358 26700 2.44 2700 31.8 380 920 0.92  176.00 8.690  0.45
S26 0.0132 1580 25.4 35.5 24400 1852 27200 2.62 1600 84.5 175 1410 1.41 85.60  5.220 2.42
S27 0.0076 1310 27.4 42.0 13700 1547 29800 3.85 1830 52.3 2250 1320 1.32 95.20  24.700 1.58
X 0.0135 544 245 28.8 12121 659 27337 1.55 2193 29.0 778 1834 107.76 20. 82 1.892  30.13

Note:— indicates the element is not detected.

JEE ARG R 235 SR A T B 47 0. 002 mg / Lo

HE % B UTT iV B2 R 5. 0 g / mL Se X HE i
VRWOE 752 2. 2. VI RN AR R 1 S R 6 YK, 1 sk I
T FH L 45 BB RSD M 0.23% (n = 6) , 28 B 2§ K 9% B

A HUR]—HERE 5 (5 S13) Bk 6 4y, 4%
2.2, 20 R i A M A A TR T, 42 2. 2. 1 3R ARSI A A
EREDN 2, i0 SR T R, IR T R A R RSD
0.14% ~2.95%(n=16).

JIRE GRS B2, 2. 230 F A AR T 5 mL,
%647, B 50 mLA BN, A Se X HE S (10 pg / L)
0.5 mL, 1 5% #1822 mL, 58 FKE A IRE] WL
2 mL, 44 2. 2. 1300 R R 25 AR AR DU 2, 30 SR S T iz
B, IE A ISR 25 -2 [ %4 91. 44% , RSD
$}90.45%(n=6).

2.2.4 HERHEENE

B HE 250 RE SIS B, 44 2. 2. 200 R 7 kil £tk
AR, H5 2. 2. 1 TR RN A A AR 2 P AT 3K, I8
SRR, IR S i A R W ER 3,

2.3 EEH5H(PCA)

KHISPSS 17. 0Ge 204 A A4 F= o e
2, AR B 5 E R (RAIEE R T 1Lidh B 1-5),
FIT TRk R A 78. 037% (WLFE 4) AR 4 PCA JE 5 (L%
5), o1 EEAE T Al Fe Li Mn(BFE(H > 0.8),
Wl b R IC 2 AT A 9 24 A0 R A TR A DR IE R T R
2.4 EHXFRS5rHT(DCA)

PAIGE & 5 10 2 45 5 5 R S PR 3R (TR
2R EREE) RAR bR EEAT DCA, S5 5L LI 1 [ Hirfr  ,RDA1
(87.00% ) FIRDA2(10. 84% )} FIi A5 JC 2% 3 i [ 4 43 #r
EVBRRE A 0 LRI 24 sy, mRR TR, 4k
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R4 PCASFIEEMAGETEER

Tab.4 Eigenvalues and variance contribution rates of PCA

ERL SR FETRER)  RibF ETRE%)

1 5.947 37.170 37.170

2 2. 112 13.201 50. 371

3 1. 641 10. 254 60. 625

4 1.491 9.316 69. 941

5 1.295 8. 096 78. 037

%5 PCA%EMK
Tab.5 Matrix of PCA
FEl! RS
oy + 1 2 3 4 5
Se 0.011 -0.114 0.327 -0.590 -0.537
Al 0. 867 0. 350 0. 165 0. 086 0. 029
B 0.247 -0.121 -0.236 -0.100 0. 580
Ba 0. 638 0.364 -0.170 0.145 -0.373
Ca 0. 641 0.003 -0.174 -0.392 0. 484
Fe 0. 904 0. 269 0. 161 0.011 -0.033
K 0.336 0.571 0.021 -0.029 -0.191
Li 0. 840 0. 027 0.323 0.357 -0.116
Mg -0.256  -0.098 0.815 -0.244 0. 168
Mn 0.872 0.295 0.078 -0.088 0. 102
Na -0.013  -0.428 0.377 0.719 0.113
p -0.289 0.473 0.582 -0.222 0.378
Sr -0.742 0. 194 0.322 0.111  -0.132
Ti 0.673  -0.518 0.120  -0.251 -0.021
% 0.719  -0.417 0.244 0.235 0. 061
Zn -0.476 0.678 -0.010 0.301 0.222
RDA2
0.051% *° :
b gt
—— ™
-0.054 .
-0.10 RDAL

—01 15 —Oi 10 —OI.OS 0 O.IOS 0.‘10 O.IIS
B1 REEEMNTESZEHMHIDCAR
Fig.1 DCA plot of the influence of environmental factors on

element contents
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