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Rapid determination of biological absorption ratio of arsenic in lotus root by
atomic fluorescence close interpolation
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ABSTRACT: Objective To establish an anatomic fluorescence method for rapid determination of trace arsenic and
biological absorption ratio in lotus root. Methods According to GB 5009.11—2014 National food safety standard
-Determination of total arsenic and inorganic arsenic in food, the samples were digested by microwave-assisted digestion,
and the arsenic in lotus root tissues and soil was determined by close interpolation method. Results The linear
relationship of the method was good (7=0.9997), the detection limit was 0.00732 ng/mL and the quantitative limit was
0.0244 ng/mL. The average recovery rates were 99.80%—101.19%, and the relative standard deviations were less than 1%.
The biological absorption ratioes of arsenic in each tissue were 22.03%—79.54%. Compared with the national standard
method, there was no significant difference between the methods through the significance test (P>0.05). Conclusion
This method does not need to draw the standard curve and determine the blank, it is fast and simple, the calculation is
simple, and the cost is low. It expands the application scope of atomic fluorescence analysis technology, and has a certain
innovation and promotion value.
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'Y, SSEEERE, AFE AR NI, fah el
FHARHE GB 2762—2017¢ & b % A FARME Bl P50
FRAE ) b LA S Al A & B E T AR R BRI AR . 3
Fi(Nelumbo nucifera Gaertn)&—FhZ4EA KA, HAg
WA . PUAMCAIERR A 3SR g s 5
FH, TABKLEY . 2. 25 B FEELrdE
ST SRR W2 T R £ ) SR R 52 T B
BT, B R K IRBEX SR h AR ), BT A
FIERE PRI & R A S AR A, XA PR
TRAP AR BAT B S 146 528 X

FUA, 05 £ b e AT H B 5 B AR
FEIEUO P RO kU R AR X
ek Z I TAE AR IE i, BRSO . AR . B
P37 TR 1 5 1 2 A3 T R PO, T ) ik
Tz hipR e £, oI E 25 AW, TP, A
AR, AIRAT A RIS R, TARRCR RIS,
FE ARSI v A5 3R P2, (R 5 S 8 P A Bl sk
SE R AU BRSO AGE B . AWFTEEE ST R T
- B 5 PN AT I FH B A I 2 S 4 4% 4 2 v i ) 55 6 e o
AT, DA SR i 2 4R S

1 #RER*®
1.1 ®
50 it AR AR A LR VT AR B
SRR G I
1.2 FENESRAF
RGF-6200 % it 5 6 BETH (AL 5 g A4 A PR 2

F]); MD8H R lcip 1 fift /A= S OSCAR B 0 AR R AT IR 2> D)

DZKW-S-4 7 i #E I K84 (20~100 °C) . 01-1AS B Hi
Sl XU I A (b T K O B BT AR AT B ED);
KQ-100E T 7 P i v (R L ATl 75 A A IR A R o
WANER(HNOs) . Bk . 44 C. WS LHI(KBH,).

FFR (HF) . = AR (HC10,) (4 dli, E255E R B fh2Eial
A1) A A AT (NaOH) (ST 4k, 3 i B 27 IR A R
AN, WRERER (HoSO) (T 4l, Jbat b 1)), Mk #
(1000 pg/mL, EZAREDI BT HC).

R 2% A9 HNOs %8 BUHNO; 10 mL ZZZ% /A
FIH 490 mL ZZIHK B BEAR R, RIS

BlRS4EE R CIRAIRW: BRI 80 mL &2 45, Jin
A 10 g ik, BRedgsh, Kk, ¥ EERE 10.0 g
HerE & C, HAKMBEZ 100 mL, RAI% M.

2

=4

~

W JFFIER (2% KBH4+0.5% NaOH): Bt 1 g NaOH &
F 100 mL &K, %A IA 4 ¢ KBH,, JIZKZ 200 mL,
RA), &H.

FIRAARF L 10%11 H,SO, %) HtHL 450 mL 14
KB, ZMIN 50 mL BER, IRA&H.

1.00 pg/mL As FRifEE: B BARIL 1000 pg/mL As
FRUEAREAS M 0.10 mL F 100 mL 25 &6, R 2%
) HNO; I UE2E . TRA), BUECBLA .

100 ng/mL As Frdifli FHW: THL 1.00 pg/mL As b
YEVA 10.00 mL F 100 mL 253, FH 2% HNO; 3 E
7=, RS, BB,

FT K AR S 45K (B3 3600 5.6 ps/em)

1.3 {UE&EH

JeH AR iR R 280 V; JTHLHL: 60 mA; JEF1k
FREE: 8 mm; EAE: 400 mL/min; FFHE S
1000 mL/min; #Hi: RFRECH 10% 0 BRERE I &
2% KBH,4+0.5% NaOH.

14 NERBRGZE
141 Wz RE
B N A VT R R B AR S Y 2 A
VPO, SRR AR R A fE T I D A SR, 45(1)
A I BT R, # Q)RR G I BTS04
pe=pi +((’Z:fll))xux ) )
3 1, LA BRER TR 2 SRR SR B, I A i 5 A
XFRR S py IR LR (ng/mL),  py, py FERUETE
T BT YR B (ng/mL), E3R py>p > o
o= Px x25.00 @)

m
o m N FTRRECT SERE SR, g o SRR A
BT ng/go
142 MEF*

PRz B8R T WFEERE 80 H JE Ji i i1 AL i)
0.20 g (K& 0.001 ) TRUBIHMAE T, I VFKiE R EE
i, RYINA 2 mL HF, 1 mL HCIO,, 2 mL HNO,;, $&575k
Bidw, Z08 GB 5009.11—2014¢ £ 24 B hniE ik
R R TCHLE I ) RSt A, FR 1 BRI T
MG, % 25 mL ¥R @A, A RK S 3 Rk
P, YRR A LA D, gk S4E4E R C IRAWR
2mL, FIKFREZIEE, 157, HUE 30 min, FF,

ol —EREFE R . AL R R ATE, Yl
FANREY, 1€ 80 *CHREAE ML T, 4r 50T 100 HIER
fifi . AFREL 0.20 gCKHEHAF) 0.001 o) THUB I MHES, A
5 mLASER, TCE SRS 1A BRI R, V5 1E 80 °CH
TR AN 10 min, EEFAREESR, BE 25 mL
HIEWEE T, FHARKY 3 RERNGE, RIFRE AL




%5 18 3]

PR T PH, R IR O SR T A A DR SR v e ) A i L 7283

EaE T, IR S4EE R CIRAAEI 2 mL, FHKEZE,
YRA], HCE 30 min, I,

F1 MKHBRSEEEE

Table 1 Setting of microwave digestion parameters

HE REESC THEME/min  ARFFEE /min DER/W
1 120 5 5 6
2 160 5 15 6
180 5 25 6

B 1.00, 4.00 ng/mL f4BHVBR AEFS AN _L AR BR300
& 1.00 mL, ZEUESSME R UEAT B8 L 2, #(D)
TR TP Y R R B, FR Q)RR S R R R R

2 HER5SH

2.1 FREHZNELSER

i B8 GB 5009.11—2014, 43 3 HL 100 ng/mL iR i
{4 I 0.00. 0.50. 1.00, 2.00. 4.00. 5.00 T 50 mL %
WP, SINRRE R ATI 149) 25 mL, SRAR+PUIR 0L
BRI 4 mL, AIKES, RS, BlRlBiEWE S 0.00,
1.00. 2.00, 4.00, 8.00. 10.00 ng/mL FTHi 2 51| bR HE % K,
30 min [FAEMFESAE TR, DAHXZE A I Ak
B, DLRRRRE RS W R p B A R AR IR T it
LEH I FE R I =117.017p+11.891, AHKEZREL 17=0.9997,
T RSV R BT

& GB 5009.11—2014 XJ &5 A S HEA I, ARG
AT 6 WAATIE, K Tov] SR BOFME, FHARAR
A7 BRI T R, 455 2.

M 2 AT [Rl—R U5 A A T3 RE &, FE RIS
TR AR, RERAEE b AL, (HIg/NT gD

i) 5

#=2 HEMNELR®ng/mL)(n=6)
Table 2 Determination results of samples (ng/mL)(n=6)

Ff b 24 B8 FEA H FE Rz FaR a4

1 0.238 0.296 0.592 0.853 1.071
2 0.236 0.291 0.595 0.850 1.065
3 0.239 0.294 0.591 0.852 1.069
4 0.241 0.290 0.594 0.847 1.074
5 0.237 0.291 0.591 0.852 1.062

22 HWHRAMEZR

TR TYOAER LM, 5t 1.00 ng/mL Y As FRIERTR
YT 11 OFATINRE, 4 3 frhmiEdm 22 A6 B, 3% 10 fihr
HEIm 2535 S FR AP T E AR IR 254 0.00244 ng/mL,
K B4 0.00732 ng/mL, Em=FEH 0.0244 ng/mL, JrikRH
2.3 fnAREIER

VLFE R RRE S, A i Rl R A 1,00, 2.00 .
5.00 mL 1 1.00 ng/mL A RHERS TG - RIKTR 2208, 78
(RS M AR T 3 WORATIE, #(D)t
SRR TR, $8 ()RR bl P BT S 4
25 IANFR 3. AP EIRAETE 99.80%~101.19%Z [H], AHXT
FafEw 22 /N T 1%, J7 BEUER PR
24 FTRNELZER

ZM8 GB 5009.11—2014 H i e 19 e b vf il 22 1 0
JR T BB NIRRT 5 WO TIE, KRt
A BE A5 BOT- 548, [R) B S5 o O 2 R XS A o O 2
(relative standard deviations, RSDs), Z55UN1% 4 s,

R3 IIREWER

Table 3 Standard recoveries

kA iREER pifayERlEER Tl

bt (ngle) Jibr e /ng B (nge) TR DR /% B [ R /% A v O 22 /%%

1.00 1.0308 100.13
1.00 1.0217 99.22 100.13 0.92
1.00 1.0400 101.05
2.00 2.0256 99.80

0.0295 2.00 2.0134 99.20 99.81 0.61
2.00 2.0378 100.42
5.00 5.0487 100.38
5.00 5.0083 99.58 100.38 0.81
5.00 5.0891 101.19
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Table 4 Control measurement results (N=3)
B I A 32 D00 2 45 2R FRIE 22 (me/ke) RSD/% B AR N E A AR T Al 22 RSD/%
/(mg/kg) /(mg/kg) /(mg/kg)
A 0.0298 2.4x107* 0.82 0.0295 2.9x107* 0.99
FE Rz 0.0741 2.3x107* 0.32 0.0742 2.0x107* 0.26
e 0.0366 3.0x107* 0.82 0.0367 2.9x107* 0.79
RN 0.1064 2.8x107* 0.27 0.1065 2.0x107* 0.19
ot 0.1335 5.8x10°* 0.44 0.1339 2.4x107* 0.18

MRPE 2 4 B, 7885 RN 95%T kAT F ARG A T4
B4 PR IO, 4RI 2 ROk R E B A R
(P>0.05). H1Z& 4 TIAHL A5 P ah & RS 1 SAR i
GB 2762—2017 H1fil < 0.5 mg/kg BYESR, L3EAE L A&
AR T E FFRdE GB 15618—2018 ( - HEFREE et & i
55 P RS AR HEGRAT) ) il <30 mg/kg MILE .
2.5 HHEYEIRUEE

S A5 2 2 11 2 A W B R T R S b e
A RIS T AR S A b, B RO T S A SRR
Bl EEMMEE T, RAEEREHLENEES
bR SRR LU A YR L A LR S

RS EBPEEEIRIEE(=5)
Table 5 Biological absorption ratio of arsenic in lotus root (n=5)

e Bt LHEREE R
/(mg/kg) /(mg/kg) 1%

R 0.0295 0.1339 22.03

)4 0.0742 0.1339 55.41

FR 0.1065 0.1339 79.54

a1 0.0367 0.1339 27.41

e 5 AT, 35 L A5 44U Tl B A W I HE TE
22.03%~79.54% 22 [0], FEOIKFHER, FEERTFHA, vil
FE R o R A WSO AT — 2 BELASVE A, £ R 2 R A 1 DU B
R4,

3 &

AT FE BRI T i T D T D6 S T K 2 P AR T A
ghAy, MRE BN AR, TG 22 bR o 2R RN E S A,
Tt AT TR, BRI . AR . REUE R .
BbELr . TAERCRA R .

WEFE 20, R4 A ST i A W EETE 22.03%
~79.54%2Z [0], F 52 B A= i t R EE A 2 2.5 £5, UiEA
i R X A R AR AT — 2 B VE T . R, AR A,
) 25 8 1 I £ PR P B O 28 4 PSR s SRR T R B 4R A
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