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Comparison of Speciation Analysis of 7 Trace Elements in Opercalina turperthum by Water Extraction and
Semi-bionic Extraction

XUANYUAN Huan', DONG Wenjie', LIU Chong®, HUO Shixia’(1.Dept. of Pharmacy, Chinese Medicine Hospi-
tal Affiliated to Xinjiang Medical University, Urumqi 830002, China; 2.Materia Medica Institute of Xinjiang
Uygur Autonomous Region, Urumgi 830004, China;3.Uighur Medicine Institute of Xinjiang Uygur Autonomous
Region, Urumgi 830049, China)

ABSTRACT OBIJECTIVE: To study the extraction rate and speciation of antivitiligo-related elements in Opercalina turperthum
by water extraction and semi-bionic extraction. METHODS: Water extraction and semi-bionic extraction were respectively used. Wa-
ter-soluble state and suspension state in extract of O. turperthum were separated by microporous filtering film; organic and inorgan-
ic trace elements in water-soluble state were separated by macroporous resin. The contents of Cu, Zn, Fe, Ca, Mg, Mn and Sr
were detected by flame atomic adsorption spectrophotometry, and speciation analysis was conducted. RESULTS: After water extrac-
tion, extraction rates of 7 trace elements were 40.47% -72.49% ; ratio of suspended particles was 3.69% -8.78% ; ratio of organic
state/inorganic state was 104.36% in water-soluble state of Sr and 3.94%-48.39% in water-soluble state of Cu, Zn, Fe, Ca, Mg,
Mn. After semi-bionic extraction, except for Mn, extraction rates of trace elements were higher than water extraction, extraction
rates of Cu, Zn, Fe, Ca, Mg, Sr were 77.69%-90.19% ; ratio of suspended particles was 0.39%-8.57% ; the ratio of organic state/
inorganic state was 72.74%-180.79% in water-soluble state of elements. CONCLUSIONS: Cu, Zn, Fe, Ca, Mg, Mn and Sr in O.
turperthum are dissolved easily, mainly existing in the form of inorganic state. After semi-bionic extraction, except for Mn, the dis-
solution rate of other elements and the proportion of organic trace elements after dissolution increase significantly. Both dissolution
and effective utilization rate of trace elements by semi-bionic extraction are higher than water extraction.

KEYWORDS Opercalina turperthum; Water extraction; Semi-bionic extraction; Trace element; Flame atomic absorptionyspectro-

photometry; Speciation analysis

& BBk (Opercalina turperthum L.) N 4EE /R EH H
2L, YR BN R G R LA SRR AR BEHE AR N
T FENE W 5, 0 B8 HE L A PN R 2 1 VR R A 5 T U
(ECASR) , & R TR T Fs Y, B, 6 i b
2RIy W 2 BRZG RO T IR D o ZE AT & R
JHE T 5 PV XURE S R i a5 R R B
WP BR & 3 45 Ca )Nk (Mg) %5 B IL R b, ib
HFAP(FOLHANCWONEE(Zn) i (Mn) V8 (Sr) S5 oo
RYNHR XS fE T R AR v R S HAR 2
BAMKKZR . TR, HEE e R IR E T H 2552
FAATH T, X 2516 M R i AR AR BR 6L
WICR B, e T ST R A AR A 7RIk
o BUEMBMEITTRE %G, I YE I, e
i TR R, AT EE R 2530, Cu® S B Bl S 2 R
Fit 1) FE B O 2 Bk S AL Y S A Zn,
Zn" Y T AR S B R R RE AT ; Fe .Ca Mg S SHLIKIE
WAEPLIIRE, M A N E R S 5T g, xR
RAEN e B2 LELNEN ; SsIZ2 HERA K
Fli iz s Mn HAT BRI BR A i EEH . XSt
IV WIS AIE 3T, R A LSRR R
Sy ST LS YIE A B, 2 T i pL AR
oo AL, FEAS 5% v 28 8 6 G R Y Cu Zn  Fe
Ca.Mg.Mn .Sr 7 PO Z AT TEA 01T, HLEE T /K30
A PEBUR X TR TR MR HCR 5 B ORI 5,
HBr X230 B A TR $e it 52

HEZED; 2017 45 28 5 22 1

1 7
1.1 =8

TAS-990 2 Jit W 053 6 BE T (bt 38 i A
AR TR ) s ML-1.5-4 AT 3 =X B B (b 5t 7Ok
BB Y7 AL 8% ) s DHG-9123 75U Ha PP i 5 XU T4 ( F
ks 2 A A BR A W] ) ;Cu. Zn Fe .Ca . Mg .Mn, Sr
25U BT (VI As hr BT FRA FDD o
1.2 i 5idH

BOLEFRUER : Cu(HIL5 : GBW08615) . Zn (HL 5.
GBW08620) . Fe ( #lt % : GBWO08616) | Ca ( #it =5 :
GBW080118) . Mg (#t 5 : GBW080126) . Mn (it 5 :
GBWO080157) . Sr(#tt5 : GBW080565) 34114 [ [ 5 4
Yyt 58 o OB SR B2 3424 1000 pg/mL) ; LSA-10 K
LI R R (VG 22 5 R A R B 5 S e B
e FIR AR X e B R B BB B, 2% B 25 IR L LR &
20 24 7 A B 5 RS TR e SRR 38 ARt s 7K ol —ak
FEFIK.

2 FiEEHR
2.1 FRERIITIERH &

I3 K B AL B Cu Zn \Fe ,Ca Mg Mn , SrFR#E 10
mL & T 100 mL &, 0.1% il E 75, VE & e £ b
WEI 2 W o A0 G % B B Cu. Zn .M, Sr I 25 ¥ 0.2,
0.4.0.6.0.8,1.0 mL,Fe Call" %% 0.5.1.0,2.0,4.0.5.0
mL, Mgt 3 0.1,0.2,0.3.,0.4.,0.5 mL, & T 100 mL %t
T, 0.1 % AR E %5, BVEL I 5L Cu . Zn Mn St [l it ik B
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90.2.0.4.0.6.0.8.,1.0 pg/mL AF5R1E R 5] T AW, Fe.Ca
T 4 0.5.1.0.2.0,4.0.,5.0 pg/mL AR E F 5 T A
T, Mg R 4 0.1,0.2,0.3,0.4,0.5 ng/mL AIbRIE R
S TARR
2.2 UFEIIEEM

S5 CHR[3-7], R K ROtk . ik
W A T AR S AR 1070,

x1 BREARTRESXEMNTIERYE
Tab 1 Working conditions of flame atomic absorption
spectrophotometry for each element

TE ORRRE,mL/min AT, mA O BSESERE am BUMHRLs  REERER s
Cu 2000 2 04 2 2
Zn 1400 2 04 2 2
Fe 2200 4 0.2 1 1
Ca 1900 3 0.1 2 3
Mg 1900 2 04 1 2
Mn 1500 3 04 4 4
Sr 1900 1 04 1 1

23 FAEFER

2.3.1 KRMRARFLLE VUK ICRPRUER TR B i

AR (o) ORI AR () B TP T, 25 R IR 2,
F2 BREREHLZE

Tab 2 Linear relationship of each element

& Gk r

Cu y=0.139 6x+0.001 2 0.999 9
Zn $=0.343 4x+0.008 1 0.997 6
Fe $=0.058 1x+0.006 1 0.999 1
Ca y=0.019 4x+0.003 6 0.9972
Mg y=0.885 5x+0.0179 09971
Mn =0.040 9x—0.009 4 0:999 2
St $=50.852 0x—0.024"1 0.998 4

2.3.2 KEEEIES NERERZEIE T A& oc R
() % P R ARV 2520 5 6 Uk, 155 RSD 4333l
Cu 0:90% .Zn 1.10% .Fe 0.76% .Ca 0.62% Mg 0.79% .
Mn 0.89% .Sr 0.43% (n=6) . £5ICZ M E 45 R AR %
BIFF G sk,
233 MERA RIS KEWEERERAK0SL g, 9
03, 53 BN 3 A R BR HER 45 (Cu 0.32.,0.40
0.64 mL;Zn Mg 0.8,1.0.1.2 mL;Mn 1.2,1.5,1.8 mL;Fe
0.72.0.90.1.20 mL; Ca 3.6.4.5.5.4 mL; Sr 2.4.3.0.3.6
mL) , #2470 R Jy e Ab S #5236 1 TAESA-5E , ot
AT WS A0 . 455 7 R0 T 2R AT SRR [ iR oy
98.92% ~100.96% (RSD<10% ,n=9) , 3¢ W% J7 ¥ i
T INCIE
24 ERBPHECEZLSENNE

Wi TR 20 M B 1 80 H 250 A B AR EL 0.5 g
T AR 38 30 KR AR S I82 25 mL | i AR
0.5 mL, 3 LR, ¥R . I H F L #Em#k
TH AR, DRERIR R S0 RS, 1 2 A8 BTG (08 I TR A, 15
gk, gk EiR T oIk, BHE, A EEE T
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Kopyk, e A% 10 mL e, & [ B4
(77 ] 9 25 P CAN T Al A BED AR BR
HErh A LR B ENESR LR 3,

®3 ERFBHHETEVNESR (ng/e)
Tab 3 Determination results of speciation analysis of

trace elements in O. turperthum (pg/g)

B Cu Zn Fe Ca Mg Mn Sr

B 813 2130 189.04 894216 218912 28.02 6651
KR 501 1544 8726 536560 148923 1134 4249
HKEETTEA 452 1421 8020 493002 138849 9.09 3841
KRS 055 107 697 44610 89.88 246 387

KEAEANA 140 187 2100 155920 35443 035 1819
KERALHIA 302 1208 5450 322199 98211 889 1743
O 681 1921 16154 766003 185832  12.04 5167
RS RIN 6.65 1732 15505 701345 160543 1188 4944
FAERTS 009 098 508 54530  187.65 011 118
LHETAANS 298 744 10023 337622 101945 499 3087
LTS 333 901 5544 341190 52210 6.86 1730

25 ERBEHHMETENRENSIE
2.5.1 JKEEEC KSR LM RS 1 40 H 2451, HE
AR 100 g, B 500 mL 2% 8§ F /KR 1 h )5, G
o VA, FH 300 H A i 8 , FIE o 25 SRk vk
3~4 WK, LRI 3, BRI 1 h, A I PRI AR AR S 2
100 mL i o 250 (B0l 4 40 o #5344 10 000
r/min, I [A])30 min (PGS U 0.45 pm SRR IE , JER
HH TR O & N TS IS T A I T E R,
TREEIR AT S AR IE S R T AV LR A S i E 45
W4 30
2.5.2 PAFAREEC WERFRICE B R A 100 g, K AT
3R, BRI LA K WOUR Y pH 4390k 3.7.9, BRIK
J7K 500 mL, FiZ& 1 he RRRFCERES, F1300 H 2
1L, FRNAE 25 B KRR 3~4 Wk, A IR, W 4E
J&i %€ %% 100 mL HEIR P, B0 30 min, B 5.0 0.45
wm P8 L 8 IR TR R A R T R N TUA S B P
IR WBTEA AR B ATV SR IOR A
TEASTRIG R 7 R TR 1 S I e S R L 3
2.6 AIRSHENSMENSHRETEZNSBESNE

FHRGER IR A A AL B R “2.5.17“2.5.27 T ]
PEASTRANH pH I 2 3.0, LSA-10 AL BB A i
95% LR 24 h Bkt 2o oK e T B T
AW FE . R B TRV b S RIAS n] i 0
PLAS, P B B B A T s A AL s oL
ATEA LA 7 AR T 2R A e 45 R L3 3.
2.7 RS

HR A2 3 vl o 2 5%, 43 3103 2 AR B 1 R 4%
T TG ER AR UKL [ 3 FIAT HLAS TCHLAS SRS
ISR BRI K 4,
3 Tt

ARG SR H R4 2 e A B L R i TR -
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®4 ERFBPRETZESIHSE (%)
Tab 4 Parameters of speciation analysis of trace ele-

ments in O. turperthum( %)

EAMSH Ca Zn  Fe Ca Mg Mn St
KEFRIE 6162 7249 4616 60.00 68.03 4047  63.89
TKARITRLI I 2 677 502 369 499 41l 878 582
IR/ HAEID 4487 1548 3853 4839 3609 394 10436
P fid: BHRIRCR 8376 90.19 8545 8566 8489 4297  77.69
e A TR LIL 460 269 610 857 039 177

SEOEENA/ IS 8949 8257 18079 9895 19526 7274 17844
S ATRTE AR R | [T EA T 25 PRt BE DAY /a0 B 4
Ve R B TR 22 , b i e S A L T AN 5242

SR FH i MRS G v %o S e S AR IO 1 9 Cu
Zn Fe.Ca Mg .Mn . Sr 7 FPC R IE P02 , K 2 1 A0 [ET
R R R TTR I R, SR P e T R
i B IGHESF : Ca>Mg >Fe>Sr>Mn>>Zn>>Cu.

GO B R R H 256, RZ LU 2R R A
25, AR & LR K S O R UL R TR o
A Ja i T TR T 2% K5 . 45 1Bk Fe .MnJt
b, HAth o R PRI KT 50% , R W G R e b il
HILRB S, B Cu.Zn Ca Mg ST K fE 2541
rh 5 A A B 25 ST B, 2 Bl R IR, il
Vs 5 45 00 2K $R UG 22 77 A 0k W B %k 3.69% ~
8.78% , JE A Al e i e R H M AR 4R R R
G I ARAE R RIS, W B TR R T R TE R TR
WS BUAR R . IS A TR, B Sron g Ah, HiAth
TLER FEUTMBIE A, KA LA ScooZ Al
3 HABITR A PSR, AL S S AR AL o
TE B AL &9, 1AM Jas 32 SRS 55 Fil A B R
R AYFE , R RSO REO NERHE , 2 S LA
(A HE LRy G SRS S 6, T A A 24558

ABRGT R P A B B B8 B G e vh i i e
2 A Z5500 2  ff BEASLATS 1 IRZS 1 18 W B i 5% i
I FRIEA TR, AU AE TR ME JL Bk R0 T HR L, (AR M
AR FR I IREE , %5 55 6 A TP I oo 2R M R
FIEEARA . G5O A3 U , B Mn g2 5, HiAthoo
R FRIBCR KSR ICR R, AT B2 U2 B G R iR
B S5, FEHES Cu.Zn Fe,Ca Mg, Sr 454y =UA fr
AR TR AL TR AR A M TS LT, 5 254
AP E5 G, 3N T R, Moo RATRER Y
YK FUEWEEE ARG . BRI
RIF RS HIE B Mn o E B ELOE MRS A
16, Mn* RGPS, 5 Ak U TR PE IR E T 32 pH el AR
MR BOTAERBUS , TSN Mot RN AL E
AR HAT ML/ TEALAS OB B 3K 3249 b5 Cu Zn,

HEZED; 2017 45 28 5 22 1

Fe.Ca Mg S350 AP Ll B B 8 & . AT,

SR O AR RIS R TR A R R = .

g b AW TS B A5 S R B TR R
AR R R ST R AT TR ST, FXF KSR
2 HE SR BGHEA T T R A B A EE X, 25 2 0 A B O
TG ER W AR 8RR K S U o ABE5E
LRSI T TR R T 22K HA 55 5 A B
IO A AT -
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