108 b a4
H

RS R
Spectroscopy and Spectral Analysis
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1.1 {UEEfmitH
HLJEHE A& 55 B F IR R 7 & 165 AL (ICP-AES) . £ [H
PE /4% OPTIMA 3300DV %I, TAESH. SHHizh==0 1 300

W; BHIKHEHE K 15.0 L » min 'y #HAHEXH 0.8 L -
min ' HiBHAEE A 0.5 L« min™'; BERAERTHEEE R 1.0
mL * min !,

WF) . VEASER; BAR; K, P, Ca, Mg, Na, Fe, Mn,
Zn, BITR MR R B E Z ARy i o4t
1.2 ##

AL HCERET T 2010 4E 10 A 15 HAYBIR A& T
. NEEEED . WA S WAL S A b A
Ho B IR R REAE S A SRk . RETOK e T, 60 C
BET SRR, 3 80 HFfi& . e S B TR AR AE KA
R A I 10~40 em I HIEIR G489 57, 60 CHET,
WS 80 A% .
1.3 ftFmabiE

AE AR B 0 J5 ) L BERE A A8 RO R R K
1.000 0 g L A VH &8 s in A AR IR RN R AR 1Y TR B R
(4: D 15 mL, WAEEFREBRZELTLAE, RHEER, &

25 PE Gl BHIFE I (200903001-2-3) FIRK 7 30 4 b il S 7 b 3 4 131 H
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K Excel 2003 F1 SPSS 17. 0 #AE AT 50840 B0 M S 1
ST
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2.1 TEHHHT RTERESNT

T ICP-AES (2901 5 48 46 1A AKX A ) 7 b 1) + S8 ot
TR IME 2, iR 1VATLIEL, &7 1iEH K
TR SR, Hh i dbn AL EERESh K JTR
ik, HYCORI RN, BiEE T H AN S H A Koo
FaaEmfl, PA Mg TR S =& M2 5AE 0L, DLNSE
Ak HAR 4 AP 2 A R . Ca JURTE 5 D771
MIZE SRR, Fids T H L3 Ca st E B, 35 47 550 pg -
g ' dUIE BERY Ca SR G RHAR, Ah 6 000 pg g7 Na
TTEMERZENAKRK, S EEE A 760~1 490 pg -
g,
Table 1 Content of macroelements in the soil in which
Cistanche tubulosa grow from different areas (pg *

g_l , n=3)

JTE HTH OANZFERO WAARE W dus BE
K 6 220c 6 750c 14 940a 10 170b 13 930a
P 440a 200b 440a 370a 400a
Ca 47 550a 15 830d 24 770¢ 30 810b 6 000e
Mg 10 010a 4 590b 9 110a 9 290a 11 310a
Na 760c¢ 1 490a 1 070b 1 240ab 890c

H L NSEERE H L WA & =8, duat R TE R K
BK CE G EMESR 11 791,56, 12 422,27, 7 307. 38,
6 874.39, 6 358.52 pg+ g ', Hri|m T H AN A K K
TR HBFE S TIALA R R, dbat B &7
AL Py Ca, Mg, Na & i IR BEGS , (HF]—FE G
FICE S R HES T B 7= A [ 1A 25 5, BT i
JeARIERAL A EJE R K>Ca>>Na>>P>Mg, i 1 5¢ it i
AL 265 9 K>Na>Ca>Mg>P,

Table 3 Content of macroelements in Cistanche tubulosa
from different areas (ug+ g™', n=3)

JER BT NSERED WObGRE MOERSE Ji b
K 11 791.56a 12 422.27a 7 307.38b 6 874.39b 6 358.52b

P 664. 12a 560. 33b 658. 84a 674.55a  708.42a
Ca 2698.07a 2017.73b 1746.2b 1287.18c 1678.11b
Mg  645.77b 938. 89a 409. 06¢ 710.67b  629. 09b

Na 1578.02c 3672.07b 1294.49d 5 455.23a 1 243.01d

HIZE 4 AT LA Y 4% )™ HUAE 78 YA I RURE B BOC &
H. Fe LR & i 7R A HER 08786 T > e =
Br=>de st B> A > NS i E L b+ Y
Fe Sitfieiy, 185 433.56 pg e g 'y 5 4 DG &R 2
SRF . Mn, Zn, BERFE, #7502 WEON R, 4
LB OBTHRE T HA AT FE A AR X = AR TR S A .

Table 4 Content of microelements in Cistanche tubulosa
from different areas (ug+ g', n=3)
JLE  FEETH NFEEEO WAtAZRE WALRN Jt B

Note; There were significant differences between the different let-

ters (p<<C0. 05). the same below

MR 2ATLLEW, 5 A R TR S a sl
HHIE, Fe, Mn, Zn, B MUFREES TITE 1Y & #IFR KN
A6 > A 50 > G R B > B R > Y 5
Fo Horb b bR R RO BT R e W
FHAR 4 A7, HROZIAC A R R, B2 7t
7 TR T AL S
Table 2 Content of microelements in the soil in which
Cistanche tubulosa grow from different areas (pg
g ', n=3)

JLE  FERTH AZEEED WA ZRE WALEREF dust B
Fe 11 449.05c¢ 10 534.76¢ 19 604. 62b 17 277. 56b 25 770. 44a

Mn  331.45¢ 195. 98¢ 433.18b 416. 2b 804. 26a
Zn 37. 88c 28. 88c 70. 29b 56.9b 120. 96a
B 33. 03¢ 33.96¢ 69. 76a 50. 87b 73.78a

2.2 BERANEHRNT RTRSEST

AN M A A PRI 2 5 A 2R RO R (3R 3 Rk
Do mFR 3 ATLIAE L 5 DI LA A 8 K. P, Ca,
Na, Mg JUR & e . b KouR & . BT

Fe 433. 56a 112.92d 274. 21c 351.87b  306. 08¢

Mn 10. 60a 4. 14e 5.08d 8.33b 6. 50¢
Zn 15. 80b 9. 46¢ 8. 36¢ 6.52¢ 23. 25a
B 15.90a 16. 77a 12. 20b 16. 62a 10. 12¢

2.3 MEIESEFHERANET RTXQENEXS

#

5 AN LB AL PR AT BT 3R 5 B R A R G
PP IR 5. 2 I 256 5 LR IR S R BT —E
FRRHSRTE LI 3 b X S ROC R 5 2 R AR A K
BTN TR A, At b HE A A8 AR 5 1 e
P OCER SR R R E TOHOE . MISEREOY 1. 00s BT H
TN SN RS FE A AR 5 3 i Ca JLR & B M)
WEEMK, HOCREIIN 1. 005 WALRB I EIE R IES
TP Zn OUR S R WA IEAOC, MOCR BN 0. 975 i
A FE R LR S 3 ) B OCR & B R IR,
FHRZREON 0. 98, HARAICRTEAT TE A AR I LI mIA
BAT B FHRCE
2.4 AEFHERRAREY BT R R LG5

I 6 T, ANTR]™ iR A AE IR A 258 JROG 2R 1%
W LU 1) AR PR AR PP G 38 5 5 ™ 3t 3 P i T
R M ILED 2257 80K . #57 rE LN RZ X K. Py Na
SROCER MR ACRE T B . JEHUR P AT Na, A5 7ER AR P



2826 S 51k M 5 32 %
Table 5 Correlation between the contents of mineral elements in the Cistanche tubulosa (Schenk) R. Wight
and that in the soil in which Cistanche tubulosa (Schenk) R. Wight grow
TLE K P Ca Mg Na Fe Mn Zn B

BT H 0.24 —0.79 1.00** 0. 37 —0.25 0.02 0.38 0.56 0.5
MRS —0.34 0. 88 1.00* * 0.13 —0. 33 0.5 0. 39 0. 67 —0.5
WAL R FE —0. 82 0.5 —0. 68 —0. 87 —0.52 0 0. 87 0. 54 0.98~*

Wb =4 0. 69 —0.5 0.5 —0. 29 —0.18 0. 89 0. 67 0.97* 0.5

JbE A 0.72 —1.00** —0.88 0.13 0.14 —0.49 0.72 0.5 0.02

TE: x % FRIRAE 0. 01 K EATRYE RS RURBHEIND 3 * FIRTE 0. 05 K EARRNME B3 URAEID

Table 6 Proportion of the contents of mineral elements in the
Cistanche tubulosa (Schenk) R. Wight and that in
the soil in which Cistanche tubulosa (Schenk) R.
Wight grow(%)
TR FRTH AZEEO WHLARE WILRE e e P

K 189. 57 184.03 48.91 67.59 45.65  107.15
P 150. 94 280. 17 149. 74 182. 31 177.11  188.05
Ca 5. 67 12.75 7.05 1.18 27.97 11.52
Mg 6. 45 20. 46 4. 49 7.65 5.5 68. 92
Na  207.63 246. 45 120. 98 439. 94 139.66  230.93
Fe 3.79 1.07 1.40 2.04 1.19 1.90

Mn 3.20 2.11 1.17 2.00 0.81 1.86

Zn 41.71 32.76 11. 89 11. 46 19.22 23.41
B 48. 14 49. 38 17. 49 32.67 13.72 32.28

TCE GRS HLTE 149. 74%~280. 17 % 2 [d], 4518 PIH#E
f1i) Na &8I G AE 120. 98% ~439. 94 % 2 ], FiiE T
FE 0 P 552 7 6 1T AR5 A6 TR AR 2 % K T 2 A I e e ) 5 » T
WA S T 189. 57 % F1 184. 03% , W[AbA FE . SapfFIdL
TSR 48.91% . 67.59% Fl 45.65% ., LB FEME
TER MR Ca (W ISCRE Ty i . IR hy 27. 97 %6, K
SETE O, Wb Ay 12. 75 % . Higy = i pg Rk e . 52
RS F ) Mg T0 R W IRE ) BA S A pu A e, Wl b
H 20.46% ., Fe Al Mn (0I5 A1, 457 Hi ) - 35 W i L
LA 1. 90 %1 1. 86 %, #5 7= A AL A HUE IR IRK Zn A1 B 1 RE
Frt s, EIR I R E) 23, 41 % 1 32. 28% . LR AN
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Determination of the Content of Mineral Elements in Cistanche Tubulosa
from Different Areas

DU You!, SHENG Jin-hua?, CUI Xu-sheng', ZHAI Zhi-xi' , DONG Xue-hui'* , GUO Yu-hai'*

1. College of Agronomy and Biotechnology, Chinese Medicinal Herbs Research Center, China Agricultural University. Beijing
100193, China

2. College of Agronomy, Inner Mongolia Agricultural University, Huhhot 010018, China

Abstract The contents of mineral elements in Cistanche tubulosa from different areas and in the soil in which they grew were de-
termined by ICP-AES. The results showed that: (1) the contents of K, P, Ca, Mg, Na, Fe, Mn, Zn and B were rich among dif-
ferent samples collected in five locations. (2) the concentrations of 5 macroelements were high values, in which the content of K
was the highest in different aeras. the content of Fe was higher than other microelements and specilally, the Fe content from

1

Xinjiang sample reached to 433. 56 pg « g~ '. (3) the mineral elements absorption rate of Cistanche tubulosa is different in differ-

ent areas and the absorption ability of K, Na and P was higher than other elements in Cistanche tubulosa. (4)the concentrations
and utilization rate of mineral elements in Cistanche tubulosa {rom Xinjiang was higher than other areas. The results maybe pro-
vided scientific data and suggestion for the quality control of Cistanche tubulosa.

Keywords Cistanche tubulosa; ICP-AES technique; Mineral elements
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