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Determination of Trace Elements in Lavandula angustifolia from
Different Areas of Xinjiang by AAS

FU Ji-hong ™ , SHI Min-shan, GAO Jing

( Physics and Chemistry Detecting Center, Xinjiang University, Urumqi 830046, China)

[ Abstract ]

angustifolia from Xinjiang of different regions were determined in order to provide the new scientific evidences for

Objective: The contents of Na, Mg, Fe, Zn, Cu, K, Mn, Cr, Ni and Cd in Lavandula

the further studies and comprehensive utilization of L. angustifolia. Method: The contents of 10 inorganic
elements were determined by atomic absorption spectrometry with microwave digestion. And the standard addition
recovery experiment was done. Result; The results of recovery experiment show that the atomic absorption
spectrometry is a quick and easy method for determining; the correlation coefficient of each standard curve was
between 0. 999 0 and 0. 999 9 with good linear relationship; the relative standard deviation (RSD) of each result is
less than 5. 14% , the recovery rate of each sample was between 94.0% and 105.0% , and the determination
results are correct and reliable. The results show that the beneficial elements are richer in the L. angustifolia of
Xinjiang. Conclusion: This method was simple, quick and accurate.

[ Key words ] microwave digestion;

atomic absorption spectroscopy; Lavandula angustifolia
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AR DR AR B RFSE (1 TAT MR RN R A A R AN B, R L
PR A B IBC NP, R A b A B P A Y AT
FERI TR E X Lk o 3 i BF g ) e DL R
B, MAREFC LU, M s R 5 AR
ERERE .

R I6 A B H MR W, e R
[ 7= b 3 A b i o R Y & i, AT DL G S T
SRR B s 3 7 4 €0 A ) A Y R AR A T
2%,

Hh 28 R T R 1 R BOR G R Y
(R F A, T R O 3R B A I ik 3 R IR
Wk ™ o AR SO R AR T A R D AR L TR B
SR JH 5L W8 WS v 0 S s AP AN ) 7 b Y 23 A4S BE AR
HAEERE S ) Na,Mg,Fe,Zn,Cu,K,Mn,Cr,Ni £l
Cd %5 10 Bl Jm T 2R 00 & & gE AT 7 I 5E , B A B
25 P TS JEHLIC 3R Y 5% 28R AC R B IR B TR AT
KR T ISR
1 LIHERSY
L1 % G5 K i Z-2000 A 50 0 0k 1
1, CEM MARSS Y I i A, 40 46 Sl e 3R 1
I - VU S 2 M s T T A E B [ O . VR TR
N AL, 30% 33 AL S R — AU Bk X S o Hr 2l
W 5E Aoy K 3 R i aiK . fEMloC &R Na, Mg,
Fe,Zn,Cu,K,Mn,Cr,Ni #1 Cd 45 10 Fp 5 v fifi 5515
VLT i e X R 1..000 g L7 T R oA ST O
FEH L. GBWO7602 FE AL A 43 53 A b 1 490 [t )
H R AU A YR BR A A

S T A RE i g 2012 4F 6 ~8 F ] 2 ¥
KA B S AL B AR BAE Y o R AN R
o PR A R 1% O R A A AR P A B SR A 65 14T .69
70 AR T ML RERE R LR L,
L2 A TAESME il S %48 7 il i & o
RS ARSI AT 7 o S28ah
Ni A1 Cd A f3E J0 3R |y A 22 0 D Wl ik I 7
RAETAEFM L 2, HA 8 DT R th KM
F ORI A 25 KPR R 15 Lomin ™' iR TAE
FAFmMER 3,
L3 gk HAK L B 2l K BE i, 78 60
CAHERE o ORFE 8 h, METHy i J5 3 100 H 5, 25 1T o
WCHE AR AE PP 1800, 500 0 g Y M e b, i A TR
5.0 mL, i % AL & 2. 0 mL, S i A, Th A
1600 W 5 £ 60 0 5 9 i 25 4 2805 min TR =
100 C, 4 #F 5 min; 4 min FFIRE £ 150 C, 1 5
min;5 min F}78 £ 180 °C, &£ ¥F 10 min, 4 f# 54

R1 EREHRER

No. J=Hl i No. =i i
1* 65H 1%  C-197(2) 13* 69 12 #%  French blue
2% 65 M2 & French blue 14* 69 A1 3 i  French blue
3% 65 Hl3 i French blue 15* 69 A 63% H-701
4* 65 A4 & C-197(2) 16* 69 A 11 #% French blue
5% 65M 6%  French blue 17* 69 [ 11 3% H-701
6" 65H 6%  C-197(2) 18% 70 A4 3% H-701
7% 65 41 8 % French blue 19 70 A1 6 3% H-701
8% 65MI8iE  C-197(2) 20% 70 17 #% H-701

9" 65 M 11 #  French blue 21% 70 A1 8 i

French blue

e

C-197(2) 22*% 71 Wl 4 #%  French blue

[

11* 69 A2 i French blue 23% 71 4 %  H-701

2% 69 H2 & H-701

x2 ABRETFRBITIERHE

o UK AT KA R TR
JLAR

3 AR B 5]
/nm /mA / C / C

Ni 232.0 7.5 1200 2500 1% NH,H,PO, iF¥
Cd 228.8 7.5 400 1400 5% NH,H,PO, ¥k

RI NBEFRE LM

WK ATHER SHE — Wl ATHE LR

/nm /mA /Lemin~' ~ /nm /mA  /L-min~"
Na 589.0 10 2.4 Cu 324.8 7.5 2.0
Mg 285.2 7.5 2.2 K 769.9 10 2.6
Fe 248.3 12.5 2.0 Mn 279.5 7.5 2.2
Zn  213.8 5.0 2.0 Cr 357.9 7.5 2.8

J5 W T AU E 2R 50 mL B 4R RS T S
PEATISE o R B AT 25 0 B E . GBW07602 7
A i HR ) B vk A
2 #R5WR
2.1 YRS TAESMEM R A 800 R o
IR AR TR KRR 1k 3 BB, H R
T A A AL TR F AL By BE . TR G, A 3 A FE 4R
R AT D B O A R, ST R T
W2 B o SRk ), 32 B TR R A R N
Cd A IRACRL R MR TR . 432 FE 0. 005 mg-
L™y Cd #10. 1 mg- L™ (9 Ni AARAEZ I 20 wL,Hn
AR R BB ) NH,HL PO, 3 ¥ 10w, 38 5 5
U558 Ni Al Cd KAk I B2 0T W O BE 0 5% i, 45 21 L
1, BRI A f IR B ) 400 °C RTL 200 °C 43
PIVE S Cd 1 Ni B KA I BE
2.2 [FIEAFREK BR800 5% K
S 111 -
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B 1 Cd,Nikx

101, r : r ; r - , y T
300 400 500 600 700 800 9001 0001 1001 200

r/C

IR E X IR E R R

FIURE 4% 2, 4% o0 R 19 [l Y R 7 94.0% ~ 105.0% ,
RSD H 0.64% ~5.14% ,Z5 R W% 5,

RS MAREKEERBEXMIFEREMNE(=5)

HMAEER (1 +99) B W ZEH W B 10 M i E T E it S SR A MUEES EE e RSD
W8 46T 43 T A 6 B I 7 3 [ R 149 o e el e’ % /%
VET A 1.2 AR T S AT S L L 3 S Na 124. 4 100. 0 222.7 98.3 2.45
MR LE R PR . DT A R R R A AR B, W AR Mg 45434 4000.0 84155 96.8 0.95
R AR bR fE T 4. 25 JuER Al 5 R A O Fe 381.2 300.0 690.3  103.0 0.81
ZR AR R R RS PR L 4 Zn 15.1 10.0 24.7 96.0 2.78
x4 LKESHRKEHIR Cu 5.2 5.0 9.9 94.0 0. 84
SRE KR K 893.6  8000.0 170355  101.2 1.73
ek R R . y
mg-L~' /mg-L Mn 8.8 5.0 13.6 96.0 112
Na Y =0.02870X -0.000 16 0.999 1 0.5~20  0.03 Cr 7.3 5.0 124 102.0 0.64
Mg Y =0.279 46X +0.001 35 0.9990  0.1~2  0.004 Ni 4.4 2.0 6.5  105.0 1.31
Fe Y=0.03501X+0.00089 0.9998 0.4~24  0.025 cd 100.6 100.0 197.3 06.7 s 14
Zn Y =0.202 18X +0.00132 0.9998 0.1~4  0.006
Cu Y =0.02041X +0.00008 0.9999 0.1~20  0.02 2.4 FEARINGE 53 RS 0 FR HOBT 55 O A2 4% 7 i 1Y
K Y=0.00671X+0.00002 0.9994 10~100 0.4 23 ANEEACHEFE A 3 Oy, Ab BT RE S S AR I 2%
Mn Y =0.201 09X +0.00247 0.9992  0.1~2  0.005 ??ﬂ"ﬁi%ﬁifﬁ?ﬁ’ﬂ/‘\i THE 1A, 45 58 0 3k
Cr Y =0.024 59X -0.00008 0.9996 0.05~1  0.01 6, GERF P REEREPE S AMME 25/
Ni Y =1.405X +0.002 79 0.9993 0.01~0.3 0.003 MEILE, Hh A B RZNILAIEE N K, Mg, Fe,
Cd Y =121.31X+0.00248  0.9992 0.0005~ 0.000 1 Na F1 Zn, &0 T GBWO7602 ¥ A kg i, i 25
o0 SR UEAR A L 32 I R R S L 6
K6 BABEREHSEMETEABENNE (n=3) peg
B Na Mg Fe Zn Cu K Mn Cr Ni cd
1 124. 4 4543.4 381.2 15. 1 5.2 8 936. 6 8.8 7.3 4.4 100. 6
2t 98.3 4072.1 784.2 19.6 6.8 8 126.3 21.3 1.8 9.2 115.3
3* 101. 6 4725.0  701.23 17.6 6.3 8 812.5 10.5 12.3 7.6 100. 3
4t 74.8 4617.5 331.4 14.4 4.8 8 962.9 9.1 2.5 1.4 33.2
5t 139. 6 4099. 4 570. 8 14.4 4.9 8 809. 7 14.0 8.0 5.4 34.6
6* 57.2 2603.5 321.1 14.4 5.5 7675. 1 8.3 1.8 2.8 39.2
7* 49.2 4507.2 259. 4 19.2 6.2 8 817.6 12.7 3.0 1.8 33.8
g* 89. 8 4523.9 351.2 17.6 6.2 8 818.3 9.8 2.1 4.1 38.4
9* 124. 4 3768.9 526. 4 14.4 4.5 8767.8 13.4 6.4 3.6 39.2
10* 265.2 3791.9 398. 8 16.8 4.9 8 876. 1 10.8 3.2 3.6 218. 4
1t 141.6 4012.6 468. 4 21.4 7.2 8 868. 3 9.6 6.3 3.4 18.8
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2k 6
p= Na Mg Fe Zn Cu K Mn Cr Ni Cd
12" 95.2 4 682.9 329.4 20.8 5.9 8948.3 7.7 3.5 2.8 139.8
13* 173.2 3815.0 595.2 13.6 4.4 8791.2 12.8 10.7 5.6 41.8
14* 319.6 4130.6 469.0 20. 8 6.9 9 036. 1 9.7 5.5 2.6 15.6
15* 198.8 4328.6 414.9 27.1 5.1 9 081.1 9.9 2.3 1.2 225.2
16" 153.2 3990.1 379.4 20.6 7.1 8 191.9 10. 1 4.1 3.2 504.9
17* 94.8 4477.0 339.2 21.6 6.9 8 969.8 8.1 2.1 3.2 243.8
18* 322.3 4 528.1 282.6 20.5 5.3 9 029.3 7.7 2.7 3.2 811.3
19* 200. 8 4327.4 372.2 23.2 6.3 8 706. 8 9.3 5.8 4.1 99.8
20" 233.6 5574.3 510.8 58.2 6.4 8 938.5 9.5 3.8 3.4 56.5
21% 134.5 4802.5 543.2 17. 4 6.6 8 970.7 11.6 9.6 5.6 13.4
22* 2 892.8 3260.6 295. 4 23.8 8.0 9 009. 8 10.7 1.7 1.6 22.2
23*% 2019.2 3442.8 242.8 29.2 6.7 8 824.4 12. 4 1.4 1.2 0
GBW07602 10 231 2799 983 20.5 5.42 8 839 55.6 2.44 1.9 0.15
A6 P
GBWO07602 11 000+10002 870 +£180 102067 20.6+2.2 5.2+0.5 8 500500 58 +6 2.3+£0.3 1.7+£0.4 0.14 +£0.06
PR (E
3 it al. Antinociceptive and gastroprotective effects of inhaled

A G S T I WO 35 SRS ) 7 A4 b i
HIUR BT IR R TR 3 A Ak 23 A
KEALFPFEA TP AY 10 FhOT R 0% &, B 58 AR
FEICEMW S EINF N K >Mg >Fe >Na >Zn >
Mn > Cu >Cr>Ni>Cd, H K,Mg,Fe,Na £l Zn &
w3 HE,Cr,Ni fl Cd S, IF B A [ b i v
[ 5 . C-197 (2) A1 H-701 3 A~ i B A 3 4 B 44 o
R EACTE—E 1Y 22 5, 31X AT RE BT 8 A [
DAY B3 BRI AR AT G AR B &
E B R R IR 25 8 e o0 3% A < (B AN BT T 9 1Y)
WEFMZ—, K IR A F T FEARIM T, 5820 1fi
REPRT LR A AR . Mg U R B A A Sk 1M
B0 E FREAVER o Fe JU R AT RAF 9 4M L
Tihe, ik S RE VA B VI K R o Zn JTER A] LLXS
AR R D RER AR . [ Cd /Y &
T AR CR i s e BR i GB2762-2005) 11y
FREFEDRIEW] TR R 22t AUTRat T
BT ICHLIOCER & 1 W0 00 o B, O T 47 Y TR
ATT K5 R A B B 4 i 1 BSR4
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