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Determination of boron in soybean and rolls of dried bean milk
cream by graphite furnace atomic absorption spectrometry
Zeng Zijun, Liang Xiaomin, Wang Mei, Ye Weiyun
(College of Public Health, Guangdong College of Pharmacy, Guangdong Guangzhou 510310, China)

Abstract; Objective To establish a method for the determination of boron in soybean and rolls of dried bean milk cream
by graphite furnace atomic absorption spectrometry ( GFAAS). Methods  The samples were pretreated by microwave
digestion with HNO, and H, 0, or by dried ashing after alkalified with saturated Ca (OH),. A mixture of calcium nitrate
(10 mg/ml) - ammonium nitrate (20 mg/ml) - citric acid (20 mg/ml) was used as a chemical modifier. Treated
samples were determined by GFAAS. Results A good linear relationship was observed in the range of 0-1 pg/ml, r =
0.999 6, and the detection limit of the method was 0.017 09 wg/ml. The RSD was from 3.56% to 6.45% , and the
recovery was in the range from 87.20 % to 93.70% . Conclusion The method was simple, and its repeatability,

sensitivity and accuracy could meet the requirements of analysis. It was applicable to the determination of boron in soybean

and rolls of dried bean milk cream.
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1000 ml ¥R 28 A, KRR B B 20 8 IR 25T, %
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Table 1 ~ Program of microwave digestion
5 T fifg I 1 T fige 1F ] R ES
(MPa) (min) (W)
01 0.3 3 400
02 0.6 3 600
03 0.9 5 600

1.3 ER A fF
JE - W A3 Ol O B I AR A 0 R K

249.8 nm, kT HL R 10.0 mA, B 4% 0.4 nm, S Ji 30
ml/min , FFFE R FR 20 pl, Bl Zeeman RS IE T B
A EP R R 2 PR

F2 ABPFHEER

Table 2 Temperature programming of graphite furnace

5 EUR N 2 kiR T 1 st ] A543 i 1)
(C) (C) (s) (s)
T 80 140 40 0
AL 700 700 0 20
JEF Ak 2700 2700 0 10
I%: 5% 2800 2800 0 5
1.4 JE

531 4 JBURHA A 7 45 9 (10 mg/L) 0.,0.20
0.40.0.60.,0.80,1.00 ml F 6 A4~ 10 ml %4} 55 .00 4
FL A A 2 ml (6 R85 (10 mg/ml) -Af A% £ (20
mg/ml) -FPR R (20 mg/ml) &4 Al 2 et 5, 1 1%
HNO, 75, 75 2], M B 0 A v o W 22 T A
4 F45 0.,0.20.,0.40.,0. 60.,0. 80 1. 00 pg (Il

3 5 WS BORE &t 25 5. 0 ml F 10 ml g 28
BHE A 2 ml 5245 2R k7], 1% HNO, %E
BEZE RS R BT W OOt T TAES
B UEATINE SRR Pl
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(20 mg/ml) -HLIR ML (25 mg/ml) , C Al k5 -
Ca®* (5 mg/ml)-Mg’" (2.5 mg/ml)-Hi IR Ifil iz ( 50
mg/ml) D AL 2B Ca®* (5 mg/ml) -Mg™* (2.5
mg/ml) -FFHE R (50 mg/ml) , E 4k 2 St 5 : Ca®*
(10 mg/ml) . 4 F 46 2% e #8580 43 5] 4% 0,0. 50,
0.10.1.20.1.50 ml i A 5.00 ml £ 8 1k 4 A0 £ 5
W, 1% HNO, sE 45 % 10 ml $25) , 4% 50 00 5 1k
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Table 3 Temperature program of graphite furnace

with chemical modifier C or D

e (RGN 2R T i bt ] P45 R]
(C) (C) (s) (s)

R 130 150 10 5

Ak 1400 1400 0 15

BT 2700 2700 0 8

R 5% 2750 2750 1 1
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Figure 1  The results of boron determined by using different

kinds and dosages of chemical modifier

LT ] LUE S R2 45 (10 mg/ml) -l iR £ (20
mg/ml) -APER (20 mg/ml) B M6 AH B K, A ik
1R T T R AT R ARG ) ¢ SRR T LB R T Y {E
AR B S E BN, B, B R 45 (10
mg/ml) -fif R % (20 mg/ml) -F7 B (20 mg/ml) i)
TRAWAE R Aokt ) o 3F — 25 B8 n iz Ak 2% el ik
FIHI R, B A 2 ml B O AE A B KL A 2 ml
DL b B 8 B R o B % 02 R S K, R O REAIG,
PR b 39 6 Ak 2 B 59 1 4 2 ml,

Sy HL 5,00 ml A 5, 2 H 2. Oml A% R 45 (10
mg/ml) -fif iR # (20 mg/ml) -#7 K5 2 (20 mg/ml) 1k
SEUGHERD AR A 4R, S bR 2R AR, B
MEMNB R EF17, BR 2.0 ml @R (10
mg/ml) -fi§ fR £ (20 mg/ml) -#7 1R (20 mg/ml) Y
TR A WAE b 2 ot 500 BB AT 2800 B e ik T 4. I

0.000 6 ,FH K R H r=0.999 6, £ 5 5 7 5L PR A b
SEA AR S E T s RS AT I E 20 K AR
P 07 At PR =3 x b v A 22/ RE R, 15 1 7 A A
HFR 0. 017 09 weg/ml, PAFRAEER K 0.500 ¢ itf, &
FEER 25 ml K R 1,709 we/g; AFRFE R
3.000 g i, & A B A 25 ml, k&R
0.284 8 pg/g.
2.3 J5 ik OKE BE RE S o Ak B 7 ik I e 4R
L3

FAR AR 0 D 2 Ty 1 X S K AT AT 6 il

S5 R W 4, A X AR E 2% Y0 B 3.56% ~
6.45% ,BERS W L 43 BT R . TR AR 5 TR
il DN 5 25 TR W X8 0 R S SE o 22 S O B
HIE
2.4 J7iE I IR
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Table 4 The precision of determined results(n =6)

i 4k 2 B i W A R (pe/g) ¥ (E s RSD(% )
TR Y 19. 34 20.23 19. 34 18. 80 20. 59 19. 07 19. 56 0.70 3.56
Ji& AT 9.49 9.67 9.22 10. 30 10. 65 9.04 9.73 0.63 6.45
TR T fife HWE 20. 01 21. 06 20. 38 19. 09 19. 04 18.83 19. 74 0.82 4.12
JEAT 9. 64 10. 45 10.78 9.50 10. 21 9.32 9.98 0.53 5.33
F5 L,
Table 5 The recovery of determined results(n =6)
A E Gy B I E Tz & T 52 ¥4 0 [ g 2%
(ng/g) (ng/g) (pne/g) (%)
R AR WE 19. 56 20. 00 37.82 91. 30
50. 00 63.56 88. 00
AT 9.73 20. 00 27.17 87.20
50. 00 53. 80 88. 10
TR T A 0 WE 19. 74 20. 00 38.22 92. 40
50. 00 65.25 91.02
% 9.98 20. 00 28.72 93.70
50. 00 55.07 90. 18
2.5 FEATCHLAG AL By Y R SR R CO S s 1 = T o3| K Ll R S S I P <1

B i P B I E A i JC B Ak Ak B B i Bk 1Y
P S B [ 0 2 0 14 98 6 08 O R YR T B B % T

W27 AL A vk RV vk o R R T AL 1k
05 {0 ) A S B AR, T L 5 R A TR, A HL L
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