BS5E 3 LR (A RBRERR) Vol.55 No.3
2016 4£ 5 ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2016

DOI:10. 13471/]. enki. acta. snus. 2016. 03. 018

P 1R -1CP-OES 32315 il HLHI
?ﬁ*?%ﬂ%%i*ﬁ&%fn%*

kRA L ﬁ‘v*inu , T % =

*f?i,‘, 8, B f?”
(I. PLRFAGHZZR, T A rn] 510275;
2. P EHFERARBERBRLAT, T & 7 511458;
3. P kR P, & SN 510275)

@ E: @ THIE Rosa roxburghii FITGKFHRIFL Rosa sterilis Hrisit TG 2 950 M 05 i o SR JT MO T A — PR
EBFIRE SIS (ICP-OES) W% T Al, B, Ba, Ca, Cu, Fe, K. Mg, Mn, Na, Ni, P, S, Sr, Zn $t 15
FhOCE . SR BREITRA T EWBEVEE 0 ~ 10 mg/L WA R G, MCHRE R=0.999 1, {4509 H: L FR
0.000 1 ~0.006 1mg/L, H5% % S5 AHX AR HEM 24 0.3% ~2.7% , JARENRE N 93.3% ~107.7% . FIFHiZI5
BT EFRREY T (GBWI10028) , 255 SE AR EANRF o 1207 T6 P . o b 00 52 f) B A0 T A4 o
M ICE

KPR : B S S8 TR (ICP-OES) ; HIBL; TR, Mo

hESES: 0657.31 XEAEREM: A XEHES: 0529-6579 (2016) 03 0106 —05

Quantitative determination of multiple elements in Rosa roxburghii and
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Abstract: We have established a method for determination of the trace elements within Rosa roxburghii
and Rosa sterilis Fruits in this study. The contents of 15 elements ( Al, B, Ba, Ca, Cu, Fe, K, Mg,
Mn, Na, Ni, P, S, Sr, Zn) were determined by ICP-OES with microwave digestion. The linear ranges
of the elements were ranged from 0 ~ 10 mg/L with a correlation coefficient more than 0. 999 1. The de-
tective limits of the instrument were ranged from 0. 000 1 ~0. 006 1 mg/L, precision experiments showed
RSD ranged from 0.3% ~ 2.7% and the recoveries of the elements were in the range of 93.3% ~
107.7% . Such method was used to test the national standard substance Astragalus membranaceus ( GBW
10028) , and the result was consistent with the certificate value. Therefore, this method can be used for
quickly and accurately measuring trace elements within Rosa roxburghii and Rosa sterilis Fruits.
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HI%L Rosa roxburghii X FR4224¢, #FA, &
— PR B 3 I 2 AR R AR
AT RRE SN W, =, P B W
b, BEPUSEHL, JCH RIS sy, BERAR
TE 1S TmE L b RIAUE g RE 2581 5 (5t
WG 2 RIEZ5H Bt brifE) (2003 i),
AP . TFHIBL Rosa sterilis SUFR 4
B, SRFE RS, UM B R A, SR
BURIR], HIR SRS 2T K RIEA T 7%, 70K
B, OBOARIORF A FLT o B RS A R R 4
AR C, 5100 g HFHEER C &ik 2 000 mg, A 7K
Ry “4EER CRE” ZFR. RIBURTCR 2L
REPIE T FE A B . Z2mbs
Y. SERAGY . =R, 20, OB
MR BUREE A R W, AL A Pk
PUAAS . DUBBIE . PR B LAY Y
XTI BLFNTOAT R BRI 32 2 P A R S E TR
gy YIRGEYE . IR b, ERUE TR RS L
AT RIS, AR R AR RO S (atomic
absorption spectrometry, AAS) %€ T #ZL 10 Ff
PTG IS i, FAIRMAE SR S F Wtk
JEEEEIE 1 RIB T 7 R Y oc R & i, (HEX
ToA IR R TR SRR 25 R WARE . 1
Py ST RSO A 0 AR BRAC NG S AR Kk
HAN, T HE A B A T, SHEY)
A2F B TR B R R B MO o A R
Mg ik, AT HhE SR & Ry
KlEo HUEHE & 558 TR SHOEIEE  (inductively
coupled plasma-optical emission spectrometer, 1CP-
OES) HA WA, MR, REUER . &k
YR Ve SE R, 5 AAS fH LK, ICP-OES Al £ 0%
[N A0Hr, PR A, ) 2 0 T8 24 P ik
HEICE MM  AR S SR MO 1Y 7 -1CP-OES
LI R ALK RIBLR S PR TR, g PRI
B IS SEWT S RTT R B HERL 22K

R

1.1 #R5iKH

BB 0 BRI T A I AR SRR S AR BT S

i 5. HNO, ( OmniPure 4li g #1 4l f1k, 3% H
Cetec 23 7)) ;3 H,0, (fEgsl, TIN50 ) ;
aik (BPHZE =18 MQ - cm, Milli-Q, 2% Mil-
lipore 23 H]) o

IREMER . ZICKRIEH STD -1 (Al As,

B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K,
Li, Mg, Mn, Na, Ni, P, Pb, Se, Sr, V., Zn,
1 000 mg/L, 2 [§ SPEX /A7) 1 STD — 2 ( Mo,
Pd, Re, S, Sb, Si, Sn, Ti, W, 1000 mg/L, 3£
SPEX AH]) o

RAPRELAEW . HEF RIS 00 mL RS RiE
T 50 mL SRR, 1 @ =5% SR € & 24
JEHI15 100 mg/T {5 FruE b A1, HE6H B IBUR &
5 #E F ] W 0.00, 0.05, 0.25, 0.50, 1.00,
2.00, 5.00 mL, 2305 % 50 mL A&+, ¢ =5%
TR AR B B 20 B2, 1321 BE 430324 0.00, 0. 10,
0.50, 1.00, 2.00, 5.00, 10.00 mg/L & & #r 4
TAEW . STD -1 F1 STD -2 S Eeil .
L2 UR5E&EF

A B AR B TR R S OE A (ICAP 6500
Duo, Z[E Thermo Scientific /¥ &]) 3 #Ik AL 52 SC 56
TAEuwy (ETHOS1, 7&K A Milestone /AF)); HLT
K- (BS110S, i+ Sartorius A ) 5 S50 H
e (EH20A Plus, 3£[F LabTech /3H])
1.3 HmurtE

BN TORF R BLR SRR AE 60 CHET 2
TEH G A R ALB B . SEER XS BRI IC HL EAT T 1L
B, IEZF TR [16 -17], ZRKN], RIKC
ook F HNO, A1 H,O, Jf W AR L 70 1 A,
AR E AR ARRCR , FEATE AR SE 4. BURTT I
HUERRFRIRO. 5 ¢ e (KGHEZE0.000 1 g) T %
e, A7 mL HNO,, 8 58 KU i i 74,
THMERTINA 1 mL H,0, J5 % [ 19 i 5 2517 500 7
fift, HMRFEF IR 1, LSRG, JRRE, THR
Pl 130 CHREPR BIFRFI AR | mL ity R HR A
JGH ¢ =5% HNO, 4% 25 mL, 0.45 wm f4fLIE
B g FE R0 o [RVEA 3 AT, IRk T 2 |
5 .

T RO R

Table 1  Digestion procedure of microwave digester

I t/min E/W T,/C T,/C
1 10 1 000 125 140
2 5 1 000 125 140
3 10 1 000 180 140
4 1 000 180 140
5 1 000 220 140
6 15 1 000 220 140

1) T, g IR EE , T, S SMEER

1.4 ICP-OES {UBTIE&#E
ST A 50 v/min, AYSTIE 1150 W,
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BHEIR =N 14 L/min, #ZS =~ 0.5 L/min,
B EY 0.5 L /min, A g PRI ] 2 30 s,
BRI 10 s, U5 SO /KSF0 ,  5E A 58K
3

L5 #M7E

KM ICP-OES ¥, TEAEIIEAETAESMFT,

YERITCRIbRIERT L, ARIESMRE AR S T E
2 HEREY

SRS RE
SR PRI E JT R B 3 ~ 4 SRk AT
e, WIS TR T REMAR, EHR B,
HABTTR T m/ NIELAE ek, AR ik
R A L2 2

2.1

2.2 ZMEXRER

BICR LA R B C R LR 2.
KAEFAE0.99 1 ~0.999 9 ZJi], KITRLNMERLF
2.3 RBEEXE

B2 0.1 mg/L ) STD-1 1 STD -2 JR A brifEi
W, S EEIE 6 K, IR AITRR RSD, WL
%2,
2.4 KHRMESR

PAZS LRI E 11 IR BRI 22 1Y 3 % i XoF
N BEAE Ry A PR, A5 B 4% 00 R I A A S PR
(limit of detection, LOD), EHEFR (limit of quanti-
fication, LOQ) FR7n— 73 #r 7 12 al LA & & /Y
AT RR, E S R R R . BITRIE
R, EERIE2,

K2 BITCRINTIC LM ACRE KB A FRAE R
Table 2 Analysis wavelength, linear equation, correlation coefficient, precision, LOD and LOQ of each element
JLER A/nm LTt HIXA% RSD/% B/ (mg-L7')  E#R/ (mg- L)

Al 396. 1 Y=15809.9X +21.3 0.999 7 0.79 0.001 6 0.008 2
B 249.7 Y=9037.4X -33.1 0.999 9 0.39 0.001 9 0.009 6
Ba 455. 4 Y=841275.3X+108.5 0.999 8 0.38 0. 000 1 0.000 5
Ca 317.9 Y=14 813.3X+9.6 0.999 2 0. 86 0.001 4 0. 006 8
Cu 324.7 Y=19 049.4X +42.6 0.999 8 0. 67 0.001 0 0.005 0
Fe 259.9 Y=10441.5X +5.1 0.999 5 0. 80 0. 000 9 0.004 4
K 766. 4 Y=164.4X +52. 1 0.999 3 1.34 0.001 1 0.005 5
Mg 279.5 Y=1528.3X-0.3 0.999 3 2.52 0.002 6 0.012 8
Mn 259.3 Y =43 267.4X +21.7 0.999 5 0.34 0. 000 3 0.001 5
Na 599.9  Y=322863.3X+21550 0.999 1 1.30 0. 002 4 0.0122
Ni 231.6 Y=4785.9X+0.8 0.999 1 0.33 0. 000 6 0.003 1
177. 4 Y=923.0X+13.7 0.999 5 0.95 0.001 7 0.008 3

S 182.0 Y =330.9X +43.3 0.999 3 2.69 0. 006 1 0.030 7
Sr 421.5 Y=761740.7X+26.6  0.999 4 0.23 0.000 1 0.000 3
Zn 213.8 Y=13522.7X+196.1  0.999 4 0.21 0.000 5 0.002 5

2.5 [ HERIE, BRI ST PITR — R R

SRR A A G R AT bR IS5, ERRFREL
FEA 0.5 g CR§HE 0.000 1 g), FEINARAE & &t
TR S ATV VR, [) A5 A5 Tl 0 A b B -0
S, FIURBMORGE R L3, FICRTE 93.3% ~
107. 7% Z 8], ZI7 L HER AT 5

AWFFERY, MY LG R — 5 TS
HAERMASEZME, A, B3, K, 64,
RIE, RAER, J— - SHEYA G B
P, Foh IRt E R EHLC R M E ERE A
S SRR IC R R B AE 0 2 A4 G B
EIXH, A A RKE AELFTFITE, Hp K, Ca,
Mg, P&, K EEFEZAEMES FERsE o

LA, 55 G TR 14 75 3 T R0 R T A
TREFAETEZS . LR WAL B R AR . Ca 2
AR AR 0 Sy, L VR RE IR UL A W 4 R A 45T
HE TS5 Mg ZAANEENEMR, 7240
MAMEF SRR T K, B 22 5EARNA
IR, SRV 2RI T, R
M2 e MIeE, RERTMZAIILA R HLEEIE %
Z17 . P DNA . RNA [T B4l Rass, 2f
b A 12 SR SR AL A 40 L 13 1 T R
[l 2 SN R RE AR, U IERR R B R 1 TR
BT IR
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2.6 FRAEYIBRSH

XHEZ AR EY) B G (GBW 10028) 4 1f I
RITEHAATHBOE MRS, R 1CP - OES R ff TAF:
SRAFIE, FrASE R R 4. M E 45 RGTEIE i (E
WHEZHN, fFaEeR.
2.7 HFEmERMNE

FE AR TR IR LRI AT OB RS, SR ICP
- OES e TAEAMFINE, s RILE S,

ARLHEME T As, Cd, Hg, Pb FHE/EIC

3 FEab AR el CREE R

Table 3  Recoveries of the elements

[Tk e/

7, ERMIMESRMET, ZHETETERLR
w/( mg - kg™ ) 45K As 0.18, Cd 0.005, Hg
0.50, Pb0.10, (HEzZ ) >12015 fRxf JLFPE 4
JE I & PR E w/(mg - kg™ ) Ky As<5, Cdsl,
Hg<1, Pb<10, (e A\ RALAIE EZRE &5
b g e G R ) P I S BB E w/( mg - kg )
3 Cd<0.05, Pb<0. 1, HIBLFITCHEHIBLNE R 256
PR 2R FACR , RN ER T4 8 oo
ESSOPN R

F4 EFEREY R (GBW 10028) /) Hr2t 2R (n =3)

Table 4  Analysis of national standard substance

Astragalus membranaceus (GBW 10028 )

. p(RRER)/ AR/

e/ %

T (mg L) (mg-L7') (mg-L7Y) TR p/(mg- L7 BRUE(E/ (mg - L1 ARIRZE/ %
Al 0. 154 0. 200 0.338 95.5 Al 0.17 x 10* (0. 18 £0.03) x10* -5.56
B 0.216 0. 200 0.414 99.5 B 15.4 16.8 1.6 -8.33
Ba 0.318 0. 200 0. 549 106. 0 Ba 19.6 20.5+2.5 -4.39
Ca 62. 40 20. 00 79.57 95.5 Ca 0.436 x10* (0.456 +0.018) x10* -4.39
Cu 0. 094 0. 200 0.316 107.7 Cu 8.0 8.5+0.7 -5.88
Fe 0. 335 0. 200 0.563 105.2 Fe 0.106 x 10*  (0.113 £0.007) x 10* -6.19
K 215.0 200. 0 313.9 99.5 K 0.73 x 10°  (0.70 £0.04) x 10* 4.28
Mg 19. 58 20. 00 39. 60 100. 1 Mg 0.218 x 10* (0.228 +0.010) x 10* -4.39
Mn 0.197 0. 200 0. 407 102. 4 Mn 34 33 +1 3.03
Na 0.367 0. 200 0.580 102.2 Na  0.134 x 10* (0.145+0.019) x10*  -7.59
Ni 0.010 0. 200 0.221 105.2 Ni 2.13 2.26 +0. 15 -5.75
28.23 20. 00 48.03 99. 3 0.205 x10*  (0.225 +0.012) x10*  —8.89
S 10. 87 20. 00 30. 14 93.3 S 0.182 x10* (0.193 +0.012) x10* -5.70
Sr 0.078 0. 200 0. 288 103.7 Sr 47 51+3 -7.84
Zn 0. 162 0. 200 0. 369 101.9 Zn 21.7 22.3+1.0 -2.69
2S5 OFRAMTHRB DR ITTR O B4
Table 5 Element Contents of Rosa roxburghii and Rosa sterilis fruits
. w/(mg - kg™ ) (n=3)
LA LB HF 2 3 3 JokF I 1 JCkFHIAL 2 JORFHIZL 3
Al 7.20 £0.90 5.27 +£0.73 4.90 +0. 04 7.71 £0.37 6.65 £0.44 5.14 £0.43
B 13.10 £0. 15 9.54 £0.58 10. 21 £0. 01 10.77 0. 09 11.11 £0. 07 11.38 0. 12
Ba 13.92 +0. 24 3.56 +0.09 16.51 +0. 05 15.88 +0. 19 18.46 £0. 15 17.25 +0. 16
Ca 4602.37 £147.42 3199 +7.69 3250 +76. 84 3225.21 +184.15 2941.09 £47.52 3 303. 54 +28. 06
Cu 6.64 £0.04 6.31 £0.04 6.05 +£0.03 4.68 0. 12 4.65 +0.09 4.72 0. 15
Fe 17.39 £0. 64 15.57 £0. 65 14.98 £0. 11 16.77 0. 27 17.40 0. 56 14.86 0. 17
K 14 534.35 £249.67 13 573.14 £103.62 11 837.98 £115.80 11 929.51 +277.47 12 377.16 +84.47 13 616.09 £143.59
Mg 1 530.28 £26.07 889.32 +33.83 1 107.94 +23.79 978.38 +£2.96 852.78 +2.98 950.20 +5. 82
Mn 15.17 £0. 15 11.68 +0. 09 36.50 +0. 20 10.31 0. 08 11.76 £0. 07 9.57 +0.10
Na 10.78 £1.27 17.05 £2.94 13.72 1. 67 15.91 £0. 42 12.70 £1. 34 11.37 £3.45
Ni 0.61 £0.02 0.72 £0.01 0.99 +0. 01 0.50 £0.01 0.62 +0.01 0.66 £0.02
P 1409.23 +23.68 1640.58 +16.48 1403.03 +23.79 1661.89 +1.29 1278.75+10.09 1 404.84 +26.32
S 596.27 +8. 46 595.598 £6.02 623.52 +10. 84 482.28 £5.80 545.16 +4. 10 541.21 £12. 11
Sr 6.12 +0.09 5.59 £0.05 8.77 +0.02 3.91 £0.04 4.88 +0. 04 5.56 £0.01
Zn 8.25 +0.45 7.69 £0.23 9.61 +0.20 8.09 +0. 33 6.49 +0. 39 7.25 +0.50
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