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Determination of eight metal elements in safflower seed
and safflower meal by FAAS method
MA Xiao-ning'’ , MAO Xiao-ying' ,CHEN Ji-luan" * HE Yu-feng’

(1.College of Food,Shihezi University, Shihezi 832000, China;
2.Xinjiang Academy of Agricultural Reclamation Science, Supervision and
Testing Center for Food Quality , Ministry of Agriculture ,Shihezi 832000, China)

Abstract : Microelement nutrients of safflower seed and byproduct were studied.Samples were digested by HNO,
and HCIO, mixed acid, then the contents of eight metal elements ( sodium, potassium, calcium, magnesium,
manganese, iron, copper, zinc) in safflower seed and safflower meal were determined by air - acetylene flame
atomic absorption spectrometry (FAAS).The results showed that the metal elements were rich in safflower seed
and safflower meal.Content of the sequence was both K > Ca > Mg > Fe > Zn > Na > Mn > Cu. Compared with
safflower seed, Zn in safflower meal was significantly lower than that of safflower meal, other seven elements
contents were slightly higher than that of safflower seed.The recoveries ranged from 91.2% to 107.4% and RSD was
below 3.5%.The correlation coefficients was more than 0.999.1t could be concluded that the method could be
applied to determine eight metal elements in safflower seed and safflower meal.
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Table 1  Working conditions of FAAS
I K- J N SJr % e BE et =N s s s B AN =1
Na 330.2 10.0 0.4 15 2.0 15.0 S
Mg 285.2 75 1.3 15 2.0 15.0 S
K 404.4 10.0 1.3 7.5 22 15.0 JES
Ca 422.7 7.5 1.3 15 22 15.0 Gl
Mn 279.5 7.5 0.4 15 2.0 15.0 E =]
Fe 248.3 12.5 0.2 15 1.8 15.0 S
Cu 324.8 7.5 1.3 7.5 2.0 15.0 £ 3=
Zn 2139 5.0 1.3 12.5 1.8 15.0 FEE
*2 MERZ SLAERA TR
Table 2 Standard solutions and linear regression equation
TCR AR VIR (me/ L) L Uy HERE)
Na 0 10 30 60 100 A =0.000954C +0.0010 0.9998
Mg 0 0.10 0.30 0.60 1.00 A =0.522C +0.00230 0.9999
K 0 10 30 50 100 A =0.000463C-0.00083 0.9994
Ca 0 1.0 3.0 6.0 10.0 A =0.0452C +0.00239 1.0000
Mn 0 1.0 3.0 6.0 10.0 A =0.0534C +0.00435 0.9998
Fe 0 1.0 3.0 6.0 10.0 A =0.0239C +0.00186 0.9998
Cu 0 1.0 3.0 6.0 10.0 A =0.0236C +0.00105 1.0000
Zn 0 0.10 0.30 0.60 1.00 A =0.169C +0.00232 0.9995
LLAERFRIZLAERFRE TR SRS R ; 22000 Ji 5~ HCE H HNO, + HCIO, /520 i fi A 2 o

RETEAL HSEA Al

1000mg/L LT E R HEfGE S BERABOLE
B H8 T B BT o PR A s AR R (P geal) s s
IR (agest) ;s IR — = SEIRIR SR (9 + 1, ML) 5
50g/L SEALBHIE R ; T 4l £k (L KT 99.99% ) 5 5L
% FH7K 454 GB/T 6682—1992 42 1—2% 7K o

B P S2hR 4 B (GBW10014 ) b 3R 427 B b Bk
A2 Bh 2L 5% BT H 3t
1.2 LWHE
1.2.1  FESL 5 SATAN I 20 FE K 2T FE KR,

BOCHL T IaTE . Mriv, B T s h &,
FRELZ 2.00g (K5 2= 0.0001g) ££ 5T 150mL (14
HEIEHE D, INA RS — S S PRIR A 1R (9 + 1, B Lk)
25mL, /NI T H BRI T A, AR R SR A,
FOINRESMR, HEE U, b 2R O 6B
B, SR 5 FH/N JOMBRAT IR 238 T, ¥ 315 8K 2 ik
WEE R E 25mL, 25 A A EE &, AR B
BRAE
1.22 fY# TAESLME  RAH FAAS kb i, 4%
TR E AL TAESF LR 1,

2 FHRE5OMH

21 HRAIEEERERE
2.1.1 RAEMRIEILIERMIERE 4% L HNO, +

HCIO, .HNO, + H,0, .HNO, + HCl 1 HNO, A {4 fi#t {4
R, I EE R IR B, HNO, + HCIO, 7 fff )5 MIAE 5 15 W
LU BTG , ORI, )5 3 PN R )5 R S IR WA
- FhEEE . SR R i A B T AR,

2.1.2 HNO, .HCIO, {&fH b Ag1ESE L HNO, \HCIO,
RS 3 +1.4 +1.5 +1.7 +1.9 + 1 BIHRE
WHE AR, ISR TE AR, SC UG 32 B, AR B L 9
+ 1 B TR BT o
22 THIRHEER

FAAS 75 %€ Ca Mg 19 & & B, & 4332 BB R
Fh AERREL TP, B A A FEAE S I R I A — &
HABIERVE M B, LI R T . Fe . Mn 2 i
AR, R E L, W B, e B0 /N 1) e 4 56 )3
G3Hb  BREERS E EXT Fe Fl Mn 52 M B8R, v =LA
BRBE#S = B, TR BR B L, T KOG B T G, PTTH
B/ i e £k T4, W% Na K, Mn, Fe, Cu.Zn
B, AT B B2 K A R K MG TR T AR AR T 3R AT S A
M5 S
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33 1000mg/ L #J Na Mg K . Ca Mn Fe Cu,
Zn FASTE AR UEAR #5 WK , SR T A R 25 D 1) 4% DT 3R A
FONTAER W (T IHERAG22 T8, 76 Ca Fil Mg AR ifE
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3 BIASARHEY T (GBWI10014 ) JIl5E 255 (mg/kg)
Table 3  Detetion resules of cabbage standard material (GBW10014) (mg/kg)
JLHR Na Mg K Ca Mn Fe Cu Zn
2 e 1.14 0.226 1.46 0.69 18.5 93 2.7 30
E =kl 1.09 £0.06 0.241 £0.015 1.55+0.06  0.70 £0.02 18.7 £0.8 98 +£10 2.7+0.2 26 +2
£S5 ORISR (mg/kg)
Table 5  Analytical results of samples( mg/kg)
JTCE LK Na Mg K Ca Mn Fe Cu Zn
LTAERT 17.8 2025 4429 2420 17.5 91.3 154 43.7
LLAEKTRA 20.2 2150 4580 2560 18.9 123 18.2 294
25 ERESHEELR 3 #Hit
BT W AT HEVE, 1) O S h B9 £ AR FF & AR SCHENT T S R — e SR TR A TR T Ak PR AT AR
LLAERPRIRE d rp 43 50 S I 4 1Y) Na Mg (K Ca  Mn | K L LLAERFRARE &, 25— LB G I OG5 v

Fe Cu . Zn FRUEHEW, 7E_ IR SAF T e 440

EHACE, F TR AR R 25 . SCOR 45 SR R B, bR

[T #2HE 91.2% ~107.4% 2 [8] ,RSD /INF- 3.5% , 5iH

R HLAT BT W I R ORS8RIk 4,
#4  IBCREREE SR (n=6)

Table 4 Results of recorveries and precision(n =6)

. SRR (% ) RSD(% )
AW SEAW I a0 < AN v AW i o €|
Na 912 93.4 3.21 3.46
Mg 91.7 925 1.38 1.56
K 99.9 100.2 1.10 1.02
Ca 96.5 98.5 1.61 1.69
Mn 99.6 99.8 2.62 2.45
Fe 94.8 95.3 2.12 2.28
Cu 107.4 106.8 1.89 2.02
Zn 105.2 104.6 2.32 2.18
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