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Determination of boric acid in online selling bean products snacks by
inductively coupled plasma-optical emission spectrometry
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WANG Rong-Hui, YU Cheng-Feng’

(Greentown Agrotech Testing Technology Co., Ltd., Hangzhou 310000, China)

ABSTRACT: Objective To establish a method for determining boric acid content in online selling bean products
snacks by inductively coupled plasma-optical emission spectrometry (ICP-OES). Methods Boric acid in the sample
was extracted by ultrasound with 2.00% sulfuric acid aqueous solution as the extracting agent and 10% trichloroacetic
acid as the precipitating agent, and quantified by external standard method. Results A good linear relationship was
established between 0.01-1.00 mg/L and signal strength at 249.678 nm, with the correlation coefficient of 0.99967,
the limit of detection (calculated based on boric acid) was 0.006 mg/kg, limit of quantitation was 0.018 mg/kg. The
recoveries at 3 spiked levels were 95.74%—106.23% and the relative standard deviations (RSDs) were 0.16%—1.81%.
The method established in this study was used to detect the content of boric acid in 140 batches of online selling bean
products snacks, the content range were 2.22—-167.79 mg/kg, and 82.14% of the online selling bean products snacks

had boric acid content less than 50 mg/kg. Conclusion This method is simple in pretreatment and rapid in
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detection, and can be used for the detection of boric acid in bean products and snacks.

KEY WORDS: boric acid; inductively coupled plasma-optical emission spectrometry; bean products snacks
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5100 ICP-OES Hi/EHE & 55 5 T R S i (e E %
BRI A TR 7); XM-500UVF % A5 #0568 75 I 15 DE AL
[N R (R A FRA A, BSA224S KRS N
0.1 mg, 78 %2 AW H]); Milli-Q £ 85 17K & E w5 (3E
Millipore 23 #); DFT-200A #5383 BEHLARIA T AR RALEE
FRA FD).
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fit, F—4UKFBE 1000 mL, FEARGETRAGRR P&
F; WAKGALSRER: R 106.0 g WARGALE, F—Fokis
fEFFFRREZ 1000 mL, PRSI TRINEA S P .

WHER R HEfE 75 500.0 pg/mL: FREUTERLER T-1R a4
T 5 h J5 (IR 0.5000 g, % T7KIFEZ E 1000 mL, $75)
T TR dh & 1T, ERARHE LAEVE WK 10.00 pg/mL:
TR AR MR A5 TR 5.00 mL, F—ZUKFBE 250.0 mL,
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FRKIEBOER B2 E, PRI, Fohl iy BT ik BE 43 51k
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Table 1 Operating conditions of instrument

AR S5 E Al
Pk 249.678 nm
AR R 1.20 kW
Al By S 1.00 L/min
TR R 12.00 L/min
ZAL R 0.70 L/min
M e 8.00 mm
LI 5 1w TH

1.4 ZitaHh
K Excel 2016 X W58 £ 48 HC &, SPSS AU22.0
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Fig.l Optimization of ultrasonic extraction time (n=3)
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T R K VS TR B R AR S e, BRI UG, ASFSE R 2.00%
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Table 2 Effects of different concentration of sulfuric acid on
extraction of boric acid from bean products snacks (n=3)

T R VR I /% M/ (mg/kg) RSDs/%
1.00 15.70+0.80** 5.10
2.00 15.86+0.19* 1.17
3.00 15.35+0.54* 3.49
4.00 14.2240.41** 2.88
5.00 12.75+0.52°® 4.04

e AR HED 2 (relative standard deviations, RSDs), A [F/NG
FAEFRIRA R ER W B T R SR B 5 B ARk iy 22 55 I 3
(P<0.05); ANFIKRE FHERIRN 2 3% 8 3 (P<0.01),
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A 0 5145 ] R A v 72 22 5 B 3 (P<0.05); 4 i P Ak JE
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e 8 2 (P<0.01) BRIk, S 17745 24 BAS [] B (R TE B9 722 1) 412 Hi
i, AR BEEE 2.00% B FR K .
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(inductively coupled plasma atomic emission spectrometry,
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Table 3 Optimization of adding amount of precipitant in
protein (n=3)

ULVE R Y {E AR i 22 )/ (mg/kg)

HB/mL
10% =R LM WA - R
1.00 18.88+0.91° 18.35+0.53"
2.00 19.35+0.78" 18.29+1.15°
3.00 19.25+0.71° 18.75+0.86°
4.00 18.83+0.99° 18.17+1.45°
5.00 18.47+1.03" 18.45+1.11°
6.00 19.35+0.92° 18.63+1.13°
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F, I, EHEBEASHEN 0.70 Limin, 1AM, N T AR
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ME(ER RSDs 43518 1.81%. 0.16%. 0.93%, j# /2 GB/T
27404—2008( SEHG = S HINE S FAGI WE0R, %
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Horp 82, 14% ¢ SN ER 7 42 #E 2.00~50.00 mg/kg = [A]
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Table4 Content of boric acid in bean products snacks sold online
(n=3)

i3 A L
SHSER o BRI ﬁﬂﬂ%%*‘ oz
72 it 2 ) ((mg/ke) © ((mg/ke)
/(mg/kg)
KEEMAHK
- 34 16.51+£17.09 2.28~96.29 13.37
il fih

yod AN 37
Ak % 1 S 37
1Ak 531 32

22.22+£29.28  2.22~167.79  15.63
19.29£17.69  2.48~79.00 15.18
53.77+£35.34 12.10~114.25  62.64
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g 10.8 giRE A H AFS M E R, R R A NI
BESL T, S R & s B A4 P AE 50 mg/kg LA
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Table 5 Content of boron in legume and its products in different areas

g E;@&ﬁiﬁf’;)ﬁi Eﬁ%ﬂu:'?riﬂgﬁ/ﬂfgﬂ;]@ﬁ E%Eﬁﬂ/ﬁﬂﬁi)}%wﬁ St
LR 5.52~34.24 4.83~43.68 / [29]
AR 9.17~40.06 / 41.63 [5]
FARL BRI, LT 1.30~39.46 / 39.46 [17]
PN 26.20~71.00 / / [6]
JUVE L SRV, EHARL IR 21.44~40.30 / / [30]
HM . PEE . HA 18.41~23.94 / / [31]
B, BT HEE . M 32.13~39.16 / / [32]
wHI 7.98~19.50 / 25.00 [33]
TR 8.60~63.48 2.35~17.15 / [34]
il 2.99~34.73 / / [35]
TUARJTIN L BRI T 12.51~23.27 / / [36]
ERGIE 8.29~48.08 / / [37]
fiye 0.17~2.43 / / [38]

0 BRI S R LTI, S REIIRR N 5.72. BRD K 8.83; /FIR S Sk th Ak 4y H BB
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