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Study on pollution distribution of boric acid and borate in food
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ABSTRACT: Objective
and find the risk factors. Methods

To understand the pollution and distribution of boric acid and borate in commercial foods
A total of 335 samples of commercially available food including flour products,
soy products, rice products, aquatic products and other foods were collected, and the content of boric acid in the
samples was determined by spectrophotometry. Results The detection rate of boric acid and borate in flour products
was 40%. Beans and products were all detected, the content of which was mainly concentrated in the range below
200 mg/kg. The detection rate of aquatic products reached 84%, the lowest detection rate of rice products was 11%.
Conclusion There are different degrees of contamination of boric acid and borate in foods on the market, posing
certain safety hazard. Relevant departments should reinforce supervision to prevent the occurrence of foodborne
diseases, and distinguish the background and illegal additions in a scientifically reasonable way.
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o, anfa e,

BER . BEb R E KW SO, B AR AR N A R
R, 2 29 sl R, AR A H R Rk
AN 0.3 mg #/kg/dP MR AAARBREICE, A AL
%, 5| R ZNEAR 0 ERE P b A PRIy
1~3 g, WMABSCE N 15~20 g, BILBIEH LN 5
g™, MR AE B AN R R SR TR R, A i
YA S RS R G, G
43 (> 90%) 2 B2 N PRV o HE H A2 Ak, ol 3 4 B2 AR
VR, 1 BUIER B2 M BE, P AR IE R AERK R
FO, SIUE, LA MR BRI NR, K
] WA FEAE K (lowest observed adverse effect level,
LOAELYA 13.7 mg #li/kg/d(LATIIT), fek RWEERIA F
YE I #) i (no observed adverse effect level, NOAEL) N
9.6 mg Mi/kg/d(LABNIT), R+ NOAEL 2 22 mg #fll/kg/d
(AT R B /N B 6 Hp 2 00 5 38 L) 22 500 A 31
50 e 300 4 B 6 O R Il 7 2 Sl ) A e S L 4
AT 0 S 25 4 10 R Xk NG ) I T 2 1 AA
AT A R

% JEEN AW AN )72 GB 5009.275-2016 € £ %
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KrrmAEM AR 5 ORI, T PR o, Xt
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Thermo /A Fl); XPE204 Hi - J V- (M i -6 1) 22 [l oA B
45 F]); DS-1 @ I LR F IR H]); Lab dancer S25 i
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TIBRFRIE A (CAS 5 10043-35-3, 99%, 5[ Sigma 2>
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BT K . B SEVE RIS, BEYLRAET I KXY B
FESLECRD, KEE RN 1. 8 285 R SR IR . Bl
Fexb el 7E 2013 4EF 2018 4E KR SCEFRI, HFIA
SyHI%E 492 (3FN 81 3/NZER HEF TR, 5 A o
100%, 95% R T B 15 X Al f KA~ 1.035 mgkg M
0.913 mg/kg, XEUELE—ERRE LATVE /N R ilioc &
AIRAEA A R Rl R 2 0 R 5 0T R A 4 TR
bb, AT T SRR R T 20 mg/kg, AAFE—AE
NPT REME, T a2 IR, AR & 2
F 100 mg/kg, WA FTRELENN Tad B i A B INalmg . i
2 ATLUEW, BRIE, g FAE e R e
AFERM, AR o A A R 2.50 mg/kg MOAE SRS
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B SRR 12.5%, A BIFE S AEE A I T R,
A — AN T A FE SR — A T RE PR A 4 A
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Table 1 Boric acid content in flour products

DECLES R GE(120) 7E fE3E FE/(mg/kg) AR/ (mg/kg) J5e e {E/(mg/kg)
T4 4 Kt (<2.5) Hhih(<2.5) /
Ji g i 2 Fkith (< 2.5) KHth(<2.5) /
TP 52 FA (< 2.5)~168 FH (< 2.5) 168
B B TR R 13 REith(<2.5)~272 RFith(<2.5) 27.2
LAt i 49 FH (< 2.5)~190 R (< 2.5) 190
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Table 2 Distribution of boric acid content in flour products

T RIEE/(mg/kg) FE i & (120) A b/%
<2.50 72 60.0
2.50~20 33 27.5
20~100 13 10.8
> 100 2 1.7

32 EERHEFIM

Koy R, o0 TN KT 0 7= i A b i 1) &
BMER, BHAREFOFICEZ—. BIUVEEXER
[R) 7= R B ] SR A TR, A BUR S & KT 30
mg/kg, FAilAHIIOCER GEAA ANE, Hd 5 R A
S AR T 25 me/kg, R R KT RWMOLE S
D)1 1175 A AN 7 L RO i 2 N ) [ O ez 1
ARIBEB PG o W3 S T 3 G S AR {8k 2.08

mg/kg, AR FEXT T B i Y H R M R Y 38 4 R
S SR A IS . AR SOV T B2 R S A T IR A
W, EEETHWWERGEE ., BE ., §H., fE, 49,
L FUR A AT R RO DL S 2 SRR Y i
m(EET . JEFL. 208, M), 1E R %, MLk
FEBRIFES,, KIS IRANEE 3. K 4 PR (4551 2R AR
110 55 B A 288 T o] S A A e N S R
1%, X—ZRBHET SR FMARNR . Sl PE
JEACS ™ IR & e fe s, X T RE R B T ALIME LA
Tl AR, DA B R & e A T S S i
Tl o 525 S0 45 T R i) 25 5 31 SCHR B Hh -5 B IR A ot
Ay 2e 5, HEMS E/NT 200 mgkg BYE K 64,
LR AT AR 2ok B AR, mEHE ChEIN. - Hr kB,
528 T I 2 A R IR 1 R AR R AE 200 mg/kg LATRTE
PRI PN, A8 L 25 28 31 T PN PO o i o RO A
i 95.5%.
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Table 3 Boric acid content in beans and bean products

RS KRR (88) W22 VL B/ (mg/kg) AR A /(mg/kg) 5 5 {1l /(mg/kg)
[ 31 47.4~275 47.4 275
JEE Ay 38 27.4~263 27.4 263
Ji5 Bz 10 29.7~221 29.7 221
Hofth 2 5 9 5.70~25.2 5.70 252
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Table 4 Distribution of boric acid content in beans and bean

3.3 K#l&A

products PEFET # ILIAROKR | BR T AERE B LA ROR ] S R
F T/ (mg/ke) FE i (88) A4 /% WL ORE L KK MVRESE)SEME ARG I X 4, BEHLRAEK
<250 0 0 En R, RN A5 R IR IT 90% KA i HH R 19 S (IR AR
R 2.50 mg/kg, HARES PR & Bt FEE P
23020 ’ > 2.5~20 mg/kg JEFEIP, B S0 2K o A
20-100 44 50.0 BARMLE IR H R — B, FHRAA T o i 2 5 KU 2 g
100-200 32 36.4 A, L% 5.3 6(45 5 WoR AR ) 51 %R T 20 mg/kg
200 ) is FO 7, T S HROR 2 5 A 3 5
J, WKy . WA AE, TR RIS IR AT e
F=5 Kbl@mPHERESE
Table 5 Boric acid content in rice made products
IMEELES Kbk (62) T (Y PR/ (mg/kg) FeARfE/ (mg/kg) e E/ (mg/kg)
ok 4 Kk (<2.5) KErih(<2.5) /
kT 13 KM (<2.5) Atith(<2.5) /
AR 19 R (< 2.5)~67.5 KA (<2.5) 67.5
FLAbFOK ] it 26 At <2.5)~24.9 KA (< 2.5) 24.9
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Table 6 Distribution of boric acid content in rice made products
L Fl/(mg/kg) FE L (62) A5 /%
<2.50 55 88.7
2.50~20 4 6.5
>20 3 4.8
3.4 IKFEmRKIKE FE R

XTGP (B 962) Bk 77t X% L

Fe Hfthok = Sh (B, AP fa Shfh | IREEE S ) S 1 ARG I X
%, WEMURAEFESBORN, 50 0LEE 7. 36 8(45 1 Bom LATH R
TP, FEXTIHBHER & AR 25 AT b, R E 2%
K —FE, AR REABRRGAMOER
FEA Kt AR R B AE AR P SR AR SOk R VR R 2
FIAFREVE R EEMOTE, stk ™ 5wl FH S E
FHHGINoC 2 HE RSN . A S B6 A AR i R
390 270 mg/kg 1 450 mg/kg, H A ZPHAL L TIRR
THRKT 100 mg/kg, B FEMRoKEEIR ", RNHEBR A T &
s PR AEE R AN 5 B I 1 AT BB
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Table 7 Boric acid content in aquatic products

PR s SREER(19) W22 (A VL B/ (mg/kg) FARAE/(mg/kg) T {E/(mg/kg)
[y 5 KA (< 2.5)~450 K (<2.5) 450
Ty 5 6.65-35.1 6.65 35.1
HoAh A ™ i 9 HAith(<2.5)~32.0 KEth(<2.5) 32.0
RS KEBRKETRTPHERSENT

Table 8 Distribution of boric acid content in aquatic products

35 Hibgm
B Bk 4 KIEEMZHN, X TER T o 2285 K2

VLl /(mg/kg) PSR (19) HA %
<250 3 15.8 B RIS . RE A BT IRKEE) Bk
5 50~20 10 52.6 BRI & BEHEAT TR, SRR 9. F 10 s, WFE 9
20-100 4 11 AMUFES, REBFEMLTIRSEHMTHLDR
100~200 0 0 2.50 mg/kg, BRI A BIER Y 2 A R Rl
> 200 2 10.5 (et 20 mg/kg 247
®9 Hiteam+HKEE
Table 9 Boric acid content in other foods
RS KL (46) W22 VL (mg/kg) AR Al /(mg/kg) 5w {l/(mg/kg)
LR L 19 FA (< 2.5)~22.9 Khth(<2.5) 229
= 9 RH (< 2.5)~23.8 KR (<2.5) 23.8
HoAh 2k 18 R (< 2.5)~6.65 KK (<2.5) 6.65

Fz10 HtemthliRSENH

Table 10 Distribution of boric acid content in other foods

L il /(mg/kg) FE i (46) A4 /%
<25 34 73.9
2.5~20 10 21.7
> 20 2 4.4
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gl X RE M S B LI P TR S

B, RMAR RN, BT B EAE . SN, AT
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SR dh AR 6, B ZE AR, M E
AR BCHE SR TR ) 3 38085 A S TR A 22 S kP02, G
INZE TR AHK T A BIIR & 5 W, ATREAFAE N T IR 6
N IBIE BTN O0 o 10 T A s FIOK ] g R A RN, A
RS S 4 D DR R RE R vl T ik O R B S N A
SRR, [ LT HERR TR G A B BORE R 5 A B A
R BEME

F B e Bt b A o P PR B D ) 3 s o 2 i AT TR
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