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Determination of Hydrogen cyanide in Cassava by Absorptiometric Analysis

Shigehiro KAI" and Yuko SHIRASAWA"
(* Food and Agricultural Materials Inspection Center (I.A.A.), Sapporo Regional Center)

An analytical method for determination of hydrogen cyanide in cassava by using
spectrophotometer was developed.

After acidified with citric acid buffer solution, the samples were incubated for 4 hours at
25~30°C. The cyanogenic glucoside was hydrolyzed to free cyanide, collected with steam
distillation, and colored by pyridine-pyrazolone method. = Hydrogen cyanide was determined by
spectrophotometer.

A recovery test was conducted with cassava at spiked with cyanide ion at 0.5 and 4 mg/kg.
The mean recoveries of hydrogen cyanide cassava were 79.0~90.0% and the relative standard
deviations (RSD) were within 15.0%.

A collaborative study with two samples of cassavas with different concentration of hydrogen
cyanide (samples A and B) was conducted in 8 laboratories.  For sample A, the mean value of
hydrogen cyanide was 3.18 mg/kg, and the repeatability and reproducibility as the relative
standard deviation (RSD, and RSDg) were 8.0% and 9.6% respectively.  For sample B, these
values were 3.18 mg/kg, 8.0% and 15% respectively.
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¥ v v ¥ /3 (Cassava = Manihot spp.) 1%, W77, 77U %, TR EDOEGMITITIA
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Al JIS i DYV R OB AERERE VS CIRK A S TV IEEE (B Yy - BT r Uik)
EAWVD VT AEKRFEOEREE K OITEORT 21T 720T, TOMPEZHRETD.

2 SWAE
2.1 &
HRDOF v v 33 (Table 1) Z 1 mm OfESL WA EIET 5 E THEL, ftaatp e L.

Table 1  Test samples in this study

Sample No. Name Country of origin Shape pH 3)
1 Tapioca Thailand -9 4.7
2 CASSABA-P Thailand Pellet 5.2
3 Tapioka Pellet Thailand Pellet 4.9
4 Tapioca Thailand --- 5.2
5 Cassaba Pellet Thailand Pellet 4.6

a) Dissolved 10 g of sample in 100 mL of water, and measured pH
b) Shape was unidentified.

22 A ¥
 SEVIPNGAPATLE SV CANECT T LAY
1) 0.1 mol/L AH & ERAZ Yk

THARER 17 g 28> T 1,000 mL OBEGEEET 7 A3l AN, KEMXTHEML, FICERE
TARZMZ T 0.1 mol/L AEFESAZEYERR ZFHT L, WICKV ZOREZIEE LT-. Z OEERIT,
BRI ERTT LT,

AL N Y oA GEHERE) (F4:2521FH T 600°C TS50 oMMEA L= D) 1.461 g & E-
T250mL DEFET T AN, KeMATENL, EITERE TKEMATZ. ZOHK 25 mL
=7 7 A ATIEREIZ AL, 7K 25 mL KOV ¥ A R OKFIEERR (2 wiv%) 5 mL &0 x
oo BIZT 7 =Rk (0.2 wivv) Bz nx, 0.1 mol/L il e SR AZ YR T ¥kt D 8 Y6 23 1H % C
WALt bl olm b E &K E LTHEL, 0.1 mol/L A ERIEHER DR 2 1 E LT-.

2) p-PAFAT I IRV F oL =Rk
p-TAFNT I )RV TFTraA = 20mg a7 R AZENLTI00mL & L7z,
3) VT AL A A AR

T ALY T L0626 g HEST250mL ODERET T AT AN, VEDOKEMNMZ TEML,
KEE{EF N U 7 A¥EIE (0.5mol/L) 2.5mL M1 %, FITIERE TKEZMZ TUT ALl A 4
R ERRL, UTICLD ZoRELZEE L

FEAEFR 100 mL % 200 mL O = 7 7 A ZIEREICAIL, p-P AFAT I )RV YFon
Z = i 0.5 mL ZMZ 7. Z D% 0.1 mol/L fERERIAIK CIHIR DN HE AN B IRIZIR - 7=
EEEKREELT, WMELE. WAUTEI W T M A A U IERER O ERIE C (mg CN /mL) %
B L=,
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_ax fx5.204
© 100
C : 7 M A A HEHERK (mg CN™/mL)
a : WEICE LT 0.1 mol/L fiFEERYAR (mL)
/ + 0.1mol/L &SRR DR EK
4) T A A A AFEHERR
T A A A U REYERE 2.5 mL & 250 mL O2R T T A T EMIC AN, KERET RU D
LVEIE (0.5 mol/L) 25 mL # /%, WITIEMRE CREZMA 2. Z DK 10 mL % 100 mL D4 &
7T AZIEREICAN, BEHRETKEMZTImL P2y 7oAk A A LClug 28 HT
LT ACA A U RERERR A R ISR L7, Z OEER ORENICIE, 3) TRV T b
WA F U RERERUR O 5 V.
5) 7 T BRI
7 W —KF 128.1 g K OUKEELT R U D A 64.4 g ZKIZEDL T 1,000mL & L7z, flf
HIZEELT, ZOWO—E&EEZKTI0fFICAHRL, €D pH &7 = UBIEIK (2 wivve) KUK
et U o AR (2 wiv%) TS5.9 IS LT,
6) U VERFEEIR
VUl AKFEATY UL 340 g KOV UfAKFE ) MU ¥ A 355 g Z/KIZEED LT 1,000 mL
L.
7 /a7 v TRK
7170 T062g ZKIZEENLTS0mL & Lz (i AEFICERER) .
8) VUYL - ¥T YV IRK
1-7 = =)L3-AF)L-5-E7 1025 g% 75°C OiR/K 100 mL IZ¥E2 L CTERE THATL
(EZRICETTWALTHAELEZRY) , BX (1-72=A3-AFL5-E5m0) 002 g
ZEY T 20mLZED LR E Z OIS 2 7= (RIS .

23 HEEEKUOHREAE

1) YRR B U-3010 8 Aok
2) A - BEAERAHEE

3) ¥~f7mrbt=alvybh (10mLAE) :LHBER
4) MEIREEE - APERIESTR. THMO62FA Y

24 EEGIE

1) BEHER O
IHTEREE 10.0g Z 8-> T 500mL 7V F —)L 7 T A3 AN, 7T EEFEET 100 mL %z

Bk LT-tk, MHIREEE % VT 25~30°C TR 4 REETERE L7z, KEB(ET R U o AR (2 wiv%)
25 mL & Aoz @ a Hefe Lo KR QUK RS RS U, B IR OIR &2 100 mL IZE T 5 F
THRE L., ZOHOEE#EE X 2~3mL/min & Lz, 7= /=L 7% LA K (0.5 wv%)
12 Rz, WHKRZERE (1+8) THM L%, ZOEZ/KT200 mL DEET T A
KL, BITAEMRE TREMX TEREBHAKR E L7z,

2) REHAK O T L HE
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ABHATR 5 mL 2 50 mL O &7 7 A2 ZIEfMEICALL, KSmLZMZTl0mL &L, i
U UK 10mL LN 17 2> TIEIR 025 mL Z 1%, EHIZER L TRSSMICEM LT
BSSMKELZ. VP - BTV e UK 1SmL 2 2 ORICINZ, BICEET 7 A2 OFE
METKEMZ, Hfe L THRONICIRVIBEE 1%, HIREE %2 T 25~30°C TK 50 4k
BLE. ZOWRICONT, REHRIROMR DV ICKE AV CRUEBHAT & RIBRICHERE U 72K % %t g
e LT, WE 620 nm OV & HIE L.

3) REEROFE, FEKONE

T ANA A REAERR 0.5, 1, 2, 3L TN4mL EZENEN SOmL ORET T A 3 ZIEREIC
AL, KEMZTI10mL & L7z, BUFREHAIR & [FERICEIE L7, REHAROSG A & IA—45
TR EZRE L., JFOoNTERNENSREREZIERL, RBTOT T A A F &%
BHL, ZOMICHRERE 1.03 2R THEBHO LT ALKFREZRT L.

3 BRRUER

3.1 s

1 mL U7 A A 4> & LT 0.01, 0.02, 0.06, 0.1 }20X0.18 pg % & oS = U 2 5L L,
OO EE N D R E Bk L7z,

ZORER, MBI 0.01~0.18 pg/mL O #iH CJF AR % 25 EARMEZ R L.
3.2 IRANEN AR

ARIEIC L BRI E 2R3 5720, WRMEIGRBRZ1To72. ¥ v 3N (2.1 @
REHZ L D) v T e A A L LT 0.5 KN 4.0 mgkg fRY B2 ZNENHEML 7= EHZ W
T, REICWES T3 BT EIT, ZORGER OWIK UEE 4 RO 7. 7ok, SEIHAWE
HEHI S 7 UMb KREBEZBHRICEA L TWHID, BRBO T I v 7 lixa R THIEZIT- -

Z DS, Table 2 @ & 2 1AL 90.0% (0.5 mg/kg #H 24 EIRIEE) &Y 79.0% (4.0 mg/kg
FEY SEIRNEE) ThH Y, TR UK EITMAMERERZ (RSD) & LT I15% U FTho 7.

Table 2  Recovery test of cyanide ion

Spiked level Recovery Quantitative value
(mg/kg) (%) (mg/kg)
0.5 90.0 ¥ (9.3 3.69 9 (3.24
4 79.0 Y (15 ) 6.56 © (3.40 )

a) Mean recovery (n=3)

b) Relative standard deviation (RSD)

¢) Spiked sample (Mean recovery: n=3)

d) Not spiked sample (Mean recovery: n=3)

33 E&E FREAOHH TR
RIBEC L DERFREOHE TR MET 5720, KEBEICRIT DMK Uil % Fhe L 7-.
T AMEAKFELE LTI 8 mgkg BT HRENE, 7 EHEV IR L TIKGRELOZERE L, £/
MRIZHOWT, BREREORKEE (7 1A 42 & LTO0.01 pg/mL #124) i/ d X5 A
WL, ThENHEKROME L.
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ZORER, FHEIE, 0.0087 pg/mL, FEHERFZEL 0.0011 pg/mL (RSD 13%) THh o7z &b,
KIEOER TREOHRE TR, HSONTEEREDENEN 10 ER 33 FITHYT 2REL
KO REICHE LT, 2.0mgkg XTN0.7mgkg & REEH Hhi-.

3.4 BUTIEL DR

ARIEJR OBATIEORBREE & i3 572012, R Lex v o35 fl220 T, BYTEAD
AIEC LT oAt A A v 2 ER L. ZTOREIT Table 3 DBV THY, HIEICHEE
ARG O NSV A WAL Y

Table 3  Comparison of quantitative value of hydrogen cyanide by two methods

(mg/kg)
Existing method
Sample No. This method (Titration by silver

nitrate solution)

1 8.5 8.5

2 9.7 10.7

3 3.9 3.2

4 10.8 7.2

5 6.2 5.3

3.5 FEFEIFEER

KEOBHBBEZMET D720, Fv v ¥+/8 GUEFA KT'B) 2 HWT, MHEEANR AR
Hre o 2 —Z BT, SEREEBFMEGEGS N v ¥ —, MSTATBOIE NREEHR A AT (31

() BEMOKEEELZSEIE 2 —) K, FEALREERT (B Rt 2—) , ElaF
BEr (B FAietr2—) , A4 LREGS (B R4 bEREC2—) , RIRRESHT (B FH
MFEE 2 — KRIRFEBER) KOG EEF (Bl F@Eit 2 —) o 8HBR=ICH W TARIEIC
W > TIFE T 2 FE i L 7-.

ZOREFRIE, Tabled DLV, v v+ /N GUEEA) O UK K OV =M BB L, fHxf
(R (RSD, 2 O RSDg) & LT 8.0%% (1 9.6%CTdH ¥, HorRat (£ 0.82 TH-o7z. F72, F v
v oS GREF B) Offik UKSEE K OV== T FFBUR L 1, PR IEHER 22 (RSD, X TN RSDR) & L T 8.0%
NN 15%TH Y, HorRatlX 1.1 TH-o7-.

B, BEORYD, FRBRETHEH L0 ER OMRE A Table 5 (2R L7-.
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Table 4  Collaborative study results
(mg/kg)
Laboratory No. Sample A Sample B
1 7.05 8.12 2.75 2.36
2 8.92 6.97 2.58 3.05
3 8.10 8.19 2.85 3.03
4 8.07 8.07 3.34 2.92
5 7.40 7.70 3.17 3.72
6 9.62 9.57 3.15 3.15
7 10.01 © 7.24 9 4.10 3.86
8 8.08 8.20 3.26 3.55
Mean value (mg/kg) 8.15 3.18
RSD, ¥ (%) 8.0 8.0
RSDg ” (%) 9.6 15
HorRat 0.82 1.1

a) Relative standard deviation of repeatability

b) Relative standard deviation of reproducibility

¢) Data excluded by Cochran test

Table S5  Instruments used in the collaborative study
Laboratory No. Spectrophotometer

1 Shimadzu UV-240

2 Shimadzu UV-minil240
3 Shimadzu UV-mini1240
4 Hitachi U-1000

5 Shimadzu UV-1200

6 Shimadzu UV-minil240
7 Hitachi U-3210

8 Hitachi U-3010

4 FED

For v Y AROYT ACKKOREIIER (E) Dy - BTV m i) 10k EREICOV TR

FHLI-EZA, ROEENELNT-.

1) >7 A A A U EERER OB BRI 0.01~0.18 pg/mL O CEBRMEEZ R L.
2) Fx o7 L AEMA A E LT 0.5 mg/kg KN 4.0 mgkg FHY EAERML, AIEIZL VT
DRIEI R BR & F2 0 L 7= 5, SEIEIL R 79.0~90.0%, % DM UK XA A HE HE(R 22 (RSD)

ELTIS% UL TFTORENE LN,
3) AEOTEE FRECHRHETRIX, ZE41 2.0 mgkg KT 0.7 mgkg & HEE S,
4) RiEEBATIE (HBEMEIE) LOERELIR LHER, AEETIRD NS,
5) VT UNMLKFBOEHEREOR L LF v v NAKOB EZHNT, 8

REBR=EICBWTAREIZL 54

RIFRERZEE L2, TORE, v v NA CEHEE .15 mgkg) DENMR UEE K O=E
MBS 1L, MR 2= (RSD, X TVRSDr) & LT 8.0%M119.6%C&H Y, HorRat X 0.82 T
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otz £z, Fv vV B CEYERE 3.18 mg/kg) DEPMEUK UK E K OV BUR X
TN R 2= (RSD, X TOVRSDR) & LT 8.0% &M 15%CT&H Y, HorRatiX 1.1 TH-o7-.
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