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W E: A I FHEOLN RS TR, ZKEE T A B A ALK R A AL (automatic intelligent steam
distillation,, AISD ) Fw SA 4 3% £ 7 3 A7 AU i) 2 R b o BACH & 09 77 ik 28 R AW 42 0~200 pg/L 89 Rk
R E N R AR BT, AR R RAA 0999 5, % ik BHE S A 5 g RIBJE T AR A A 50 mL BT, ﬂa%yk\ﬁm
PR E T ke IR (459 SIN=3) 4 0.013 me/kg, & EM (2% SN =10) 4 0.043 me/kg, %7 ikAh B E
(relative standard deviation, RSD) 4 2.5%~6.7% , ieAx B F 4 93.72%~103.33% .5 GB 5009.36—2016{ & 24 B K%
ARAE A0 P AL G M ) P 8 5 — ik AT AT I BU st AR B0 45 R A 1=2.233 27,p=0.075 85(p>0.05), BL /£ 0.05
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Determination of Cyanide in Cassava Powder by Automatic Distillation—-Flow Analysis
WANG Lii-bo'?, LIU Jin—feng"?, WANG Hao'?, FANG Yan—jun®, SUN Jing-ran®,
ZHAO Kang*, ZHAO You-quan'?*’

(1. School of Precision Instrument and Opto—Electronics Engineering, Tianjin University, Tianjin 300072,
China;?2. Tianjin Key Laboratory of Biomedical Engineering and Testing Technology, Tianjin 300072, China; 3.
Institute of Occupational Medicine and Environmental Medicine, Academy of Military Medicine, Tianjin
300054, China;4. Beijing Haiguang Instrument Co., Ltd., Beijing 100193, China)

Abstract: In order to efficiently determine cyanide in food, a method for the determination of cyanide content
in cassava powder by automatic intelligent steam distillation (AISD) device combined with cyanide continuous
flow analyzer was established.The results showed that the linearity of the method was good in the range of
cyanide concentration from 0 to 200 pg/L, and the correlation coefficient was 0.999 5. The limit of detection
(S/N=3) and limit of quantification (S/N=10) of cyanide in cassava powder samples were 0.013 mg/kg and
0.043 mg/kg when the sample was 5 g and the constant volume was 50 mL after distillation.The relative standard
deviation (RSD) of the method was 2.5%—-6.7% , and the recovery rate was 93.72%~103.33%. Compared with
the first method in the national standard GB 5009.36—2016 “Determination of Cyanide in National Standard
Food Safety”, the results of paired —test were 1=2.233 27 and p=0.075 85 (p>0.05), indicating that at the level
of 0.05, there was no significant difference between the two groups of data.Due to the good repeatability, high
accuracy, fast analysis speed, and less time consumption, this method can be used for the determination of

cyanide in cassava powder in batches.

Key words: distillation; continuous flow analyzer; cyanide; cassava powder; precision
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H1,60 CAKIE I 10 min, BB B HIEFR 25 C
J& FZKE 4% 28 500 mL, JR5) . P85 pH {8 5.2+0.1,
2 ofL G T VW ARI 1 g G T Tk IFFR
BZE 500 mL, FLAHPLRE
AL ot BEZH Ay S5 08 122 — P MR AR ) 6 ' B 3
RANECHIFE GB 5009.36— 2016{ & 42 4 FE R AnE £
i PP I ) B — 2 R ER A T
1.3 FACYES S BT S 2 T RS
PRI B 37 C HBURER ] 90 s Tf YRS [E] 140 s
23S i 100 mL/min R AR 150 mm.,
1.4 -
141 FALY)E m A I AR T
FREUCARZHREESS S g, LA 50 mL (1) 2 ¢/L NaOH%
W WE5) o SRIGHERS B ZEAR R NI, 1) 2848 S I
JMA 2 g WATFR AN 5 mL 9 100 o/L. ZFREFATR , JE 5h 4
H Bhk 2828, W 10 mL 19 2 o/L 2B ARSI TR
HCE TR T TSGR . BEPRAR AR
40 mL S ZEIRZ S IR ST IR 2R IR o B IR 28I 4%
AR B Bl e RIS & S0 mL HLFE L
T, I 0.01 mol/L FAMANERE R E 50 mL,
%M.
142 FrfEthZeny 2l
43 % B 0.1.0.5.0.8.1.0.1.5.2.0 mL &AL br
WP (1.0 pg/mL) BT 10 mL HZEH @& T,
0.01 mol/L E A E A 2 10 mL, 1531 r e il i1
FAR BR e T AR B W BT R EE 43590 10.50.80,
100,150,200 we/Lo FEALYI L3 8 o3 A {GHE A 7
TE , IARE RGO A AR , AROGRE hAB b, 2
il bR 2
143 FEShEAY &R
R P A & R AT .
X=(nxv)/m
A X RS TP EAL S 2 (DL CN)  mgkg;;
n AR ERR A5 I S AL R B, we/Lso 28I 1
PRBL, Lym HFRBUARE S, g0
144 NEEEIHE
EFE 3 FIAS ) 1l DX A A SR AE Ml X 4, B3
KB RE S E A TIRES 7 W, ME SR &L 3T
AEERR B FO AT,
28 1 19%0=( SIA )x 100
AP S APRMER2E , mg/kg; A R FIIME, mg/ke.
145 ds ISR
JnbR ENSCR AR UTF o
T SR o= T—1,) i
T oI EAE , me/kg st AAIRAE , melkg;t N
JinbriE , mg/kg .

1.4.6  Bdsgeit ot

BAERH Excel 2010 THESFIME brifE s K58
FE e Z R nAR RIS, H Origin 2019 3R AF#E4 7
ZEUR ¢ A3 A I 2 Py VA SR ) — 3k

2 HR55H
2.1 B A e R
211 RV IR XS A i ) R i

SR R R B 22 TR P A O T T ROK D R
IS TIAAGHR R (1) 35 426 0 S AR T — M el b ) 5. €2 3850 5
MRS, IR BE AN, 1TRIE LAV i, RO , an i
BE i, AR HAR AR o T AAS SCERGE AN IR 4%
AT i i 2 1) 2 1 A O R BSORIR 9T e A I TR 2%
1o FEARTRI RS | B B v B 43514 10.50.80
100,150,200 pg/L 1AL BRME TAERS BT TAG I,
gEIRILE 1,

F1 TREBEMNLEHEX RN

Table 1  Effect of different temperatures on linear correlation
coefficients
MEEIC By AR
20 Y=0.005 8x+0.335 20 0.784 6
40 Y=0.006x+0.158 30 0.926 0
60 Y=0.004 53x+0.009 79 0.999 5
80 ¥Y=0.002 7x+0.006 50 0.906 4

FH2E 1 A1, MK IR B 60 CH, Arifi th 26
ekl PSSR e B IR B 60 Co
2.1.2 B EAC Y BOR B

AR th AR AN RE , I ART AR #LK
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ANV FE XA 25 S i 22 5, E AR b ]
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Table 2  Effect of concentration of sodium hydroxide on cyanide

content
E R s - A N - (= VA 1 731 VAR b e <3 T VA 1£ 7
(g/L) (mg/kg)  (mg/kg) (mg/kg) R /%
1 2.058 6 2 3.865 4 90.34
2 2.340 8 4292 6 98.56
5 1.990 4 3.744 0 87.68
10 1.343 9 1.9529 70.45

HI2E 2 AT, SR A PRk B o, Bk i i, R
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Fig.1 Effect of different stirring time on the spike/recovery

assay
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Table 3  Effect of tartaric acid dosage on the spike/recovery

assay

WA AR/ JbsE,  DEPME, bR
Hi/g (mg/kg) (mg/kg) (mg/kg) /%
0.5 0.090 31 1 0.857 7 76.74
1.0 0.091 21 0.954 9 86.37
1.5 0.092 89 0.994 1 90.12
2.0 0.095 84 1.030 2 93.44
2.5 0.093 47 0.993 1 89.96

P 3 1] VA PR P e e s AR, B Sl
FDSCRRER . AR R 2.0 ¢ B, IR DGR A
F1] 93.44% K 45 S fe -, T LAAE R AL BRZE IR0 v
BEFEIIA 2.0 g BT AR .

2.2 bR Zeny s Ko ke R

BB X T IR T AR WOk FE (0~200 pg/L),
K SLI B 4 B A T I , AR TR A AR AE T AR
W EE (/L) AR ARAR , AR CEE N ARAR (Y ) AT
& y=0.004 53x+0.009 79, & MAH I R L R 4 0.999 5,
FEXAS PR EEA T 11 R I E , THEE(E 3 545
WD 2245272 5 2 AR HE PR 0.000 251 9 mg/Lo 2445
H 5 g ZEIRIE EFRFUN 50 mL B, AR SRR b s
ARG R M 0.013 mg/kg, & PR M 0.043 mg/kg,
2.3 NG

K H B FEE R4 B 37K 28 RO FE i ik
TTZE R HR I, PR S sl AT ASGIEA T R , 45 1R 1 .4.4
RS R ARG B 45 R W3R 4.

1% 4 DAL Al RO 0 A R RS % /N T

x4 BEEREER

Table 4 Results of precision assay

FE ME(H/ (mg/kg) FHME/ (mglkg)  KEHTE%
HiIX 1 0.379 4 0.409 8 0.399 9 0.400 7 0.386 7 0.348 9 04330 0.394 1 6.7
WX 2 8.010 4 8.680 2 8.340 4 8.276 3 8.616 0 8.699 6 9.054 1 8.525 3 4.0
HiIX 3 0.096 3 0.093 5 0.094 6 0.095 1 0.097 4 0.100 7 0.095 0 0.096 1 2.5

10% , K5 % 1 AT, A PR
2.4 R IAR TR 6 I
e 3 AU K B S AL AR A RO A TR

X IAR PSR 22 , 25 SR U 5 FrR .
MFE 5 AT LI H 3% 0 32 0 5 45 SR B b [RliicR
A 93.72%~103.33% , AR FIICR AT A E Z bR E K,

£S5 MAREYBHNIEMELSR

Table 5 Spike/recovery assay results
JbfEi/(mg/ke) U7 (L (mg/kg) T/ (mgkg)  AJE(/ (mghkg)  bzEICR/%
8 17756 0 167609 185915 159902 16.1747 153243 16.766 3 8.5253 103.33
15 226999 247326 243966 217574 224637 24.685 4 234559 99.54
40 4577950 48.0426 4777015 451917 433121 46.044 1 46.014 0 93.72
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Table 6  Control trials of methods

e S M — MH WA R 3 D' AR E A

A/ (mg/kg) (mg/kg)
1 0.469 11 0.457 63
2 0.484 13 0.460 41
3 0.449 28 0.396 86
4 0.475 77 0.430 53
5 0.454 22 0.467 56
6 0.439 45 0.426 85

1 6 FIAT, XF BRI 119 22 SR X REAS ¢ 4G
B KT 4E 5 1=2.233 27,p=0.075 85(p>0.05) , 7£0.05
KT P 3 2% 5, A R R B B 1Y
— 2,
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