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Hydrogen Cyanide Mandelonitrile
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R & % E =LY - HREES
AR (BMEEE) BelhHE &M Gt
ko Bk R W REIE - HEME
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BAEASEZ "' EEAYERBEREE
fmne | ORI EAREY K AIERER hHEas
e & NS 10 mg/kg * 1M Gari(FEFE AR EHY
i) il S F R N (52 mg/kg ©
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B-#j & HE IR (B-Glucosidase from almonds,

17.46 U/mg) * fH EFSigma-Aldrich/A ]
(Saint Louis, MO, USA)  BL/KEERE - Bk
—EH - BRE AR 2 KR
G EGH 0 B EH B Merck/A F] (Darmstadt,
Germany) ° 50% & AN LEHE T ~ SEALEHE
Foed BE 5 - BRI il B2 R il - B E 3
BSigma-Aldrich/A A « &UHE T2 4E L (Cyanide
standard solution, 1000 ug/mL)H H & EMerck
INF] e EH A (amygdalin) B H 35 [#Sigma-
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= EREE

() B 1 7k 25 B (Millipore milli-Q,
Millipore, USA) °

()W FEEHE (Tube Mill control, IKA, Germany) °

(Z)BE IR & % (Vortex Genie-2, Scientific
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(47K 158 (Reciprocal shaking bath SB301 » £
EEEAERARF - 28) -

()72 R 8% il (BUCHI Distillation Unit
B-324, BUCHI, Switzerland) °

() 75 % e 1 ] M7 38 (Dionex I1CS-5000",
Thermo Fisher Scientific, USA) °

0 il

S AR
G A E A R E AT 10 mg » KETE
TE - DIBERR — S 91/ B & PR AE A
TVAFRFER10 mL o fA4° CHBEYEHT 1708
=

(=) -] % B £ VA W (B-Glucosidase from
almonds)
FETEREHYB-Glucosidase 5.73 mg (17.46 U/
mg) » DABRER — S/ IR & SRR VA T
VAIEBERE10 mL - [R4° CHEERTIERA -

EBhER — ST/ BR & SRR ENA TR
T H B IR & — 91 6.568 g K iR — & 5F
8.477 g » DAEMET/KEAEREEF1000 mL -
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PL0.1 Mk — S HF AR E0.1 NE A ALh
VA TEE pH{EZE6.6 »
(0.1 NEALSHE TR
A E 0.4 g - DA T /KIS IR F Rk
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G S LEh25 g - DAEBET /KA ML
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(N2 ENAH AW (0.5 MEEREER/0.1 MESE (LI
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T OUES B8 gl a1 g DL BT /KB - N
AS50% S EALINAETES.33 mL K L %5
mL - BT /K ERL L -
I~ R RS
BgiEgER A% - BK0.5 g FEHERE
TE o BRZAEET - AR S5/ R S
TR EVA TS0 mL 0 FEIEIR G 0 IIAB-#
EHEE M (B-Glucosidase from almonds)iA i 1
mL » DUERSESEELZ N » e - fR38° C
KB LA150 rpmiRFE4/ NI« BHEETTK IR
B HREE R ACEH0.625 NE&E 1L
SMIAW10 mLZ2100 mLA S E T DUESS
FEAI20 mLZ H Y EE L BRVE A E80 mL » {F
1EZ58 » DAEREF/KEA 2100 mL - AR
% DL0.0625SN R A LN A R 5 1%
HEPERR -
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LL0.0625 N & b5 7 FUEE T AR 1
25 pg/mL - fEEEIS pg/mLERETELER
#i5-200 pL » L0.0625 NEENSHATRERZE
1 mL - B&ETE - REEEER - BERE
RRUEVAWR 525 pL » 43 BIVE A S e+ T AT
W REBCETRAET T - BREBE T kg
[T B 2 YR - B1F0.025-1 ng/mL AR HE
HEAR -

+ - SEEFETEITES
(AT
1. FEHT&HFE : Dionex IonPac” AS7 » N4
mm X 25cm °
2. {##&F : Dionex IonPac” AG7 © N4
mm X 5cm °
3EFEIRE 1307 C -
4 HHIERE 30" C-
5. BEFHATE @ 0.5 MAEESH/0.1 MEE 1L
$/0.5% 2. % -
6. Uitk : 1 mL/min » ZEREREEPEE -
7.FEARE 25l ¢
(BB E IR R
1. T{E®E M © $REEM
2. 2EEM  HR/E(LIREM
3. IkfErZ2 B (g | = Waveform : 2158 —

&— BB RAISRERERAEN

Time (s) Voltage (V) Gain Region

0 -0.1 off
0.2 -0.1 on
0.9 -0.1 off
0.91 -1 off
0.93 -0.3 off

1 -0.3 off

N\ RS K= EAIE

i it B U IR S B VB VAR 2525 wL > 437
EAEEE T G EE - R R ET S
T SRR R LA A VA IR P 5 DR e o o R R P
Bz MR T IR E AR H R R S ik 2
& (mg/kg) :

i E IR & & (mg/ke) =

C XV x1.0387 x 2
M
C : e RIS St T R
(ng/mL) °
V Rl % E A 2 BT (mL) -
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1.0387 : &UHET B G F e 2 LRI -
M : HUER i ie 2 & (g) -
U~ F3IEHERL
ZRBEEZAMZ TR bE2mE S
FZMERORE , CHEITHERG B - SR AR
FERT L 43 AT T HEREFE (Aceuracy) ~ fE
% & (Precision) ~ H1 K5 % B (Intermediate
precision) °
(s e e
R ¥ Tanaka® A (2020)0F52"” » 120 H A
MEMAE TR AP EE RS =2E2MF
2100 mg/kg (43515145270 mg/kg) °
HARHTE 100 mg/kgll F(7T2120-1000
mg/kg) * AR - ZFEMAE TS %
EEREEFRIEHERE S HBE
1002200 mg/kgZ v - FH A4S R 3EWE
WfTEE - RHEE - SIESEER
B 2 SEEEIER 2 SR (Coefficient of
variation, CV) » FEEA 752 HERERE K FS

B -

= HAMEMIEEFIEEERESERESE

o HEaFsksE e e E
(mg/kg) (mg/kg)

A 1000 G 830

B 130 H 150

C 590 I 120

D 14 J 70

E 550 K 660

F 690 L 150

(Tanaka, T. et al. 2020)
()RR RS R AE 2 FE ol B
1. HERERE
hnECRETE A

EIE %) s

Cc : Il ks 8 S & % 2 B & =
(ng) °

x 100

Ca: EHFRINZERCEHEZE ) °
F: &5 CHBE R ERRY
F=0.059 -

2. K E
ATt iE i & SR ERRE HIE " 2
{bERR B T i o MR &, O Bl
(Repeatability) 5z 1 FETRE 2 2 488 B AR 8
IR = -

xR= EEMRPERBEEZIEERFRH(CV, %)HE
BEIFH(CV, %)

g
REREPP) R
=1 10 14

EEAREETE A

_ T UE R 7=

B /T\zr %) = X

5 FARH(%) THE 100

+ ~ #RET AR

SE4{H (Mean) » 24 {7 7% (Standard
deviation) X CV %<F#{H AMicrosoft Excel
20108 BEETT AT & o S M BT R T E R B
(Coefficient of determination, r*)HJFHThermo
Scientific Chromeleon 7.2 SR 9%{iE /3 M #k i E
’ﬁ o

TR EET R

— DMhAEE

& TARER G RSB A, O
LL0.5 MEER% /0.1 MEEALENRNN0.5% 2 —
WEVE RSB - FERC S T g i K BB LR
BIZSELT AT o 12 0 R AT I 43 BT AR d e P
¥ o SUBE TR R TR Ry 5. 47 sy s (1R ) 0 DA
L PR B 2 U T M E AR I BRI (RPA A
0.999) (& =) » B S B A5 HMEET
T GREMRE N & TR 2258 58
HYT-48) » WS L BR R EE T IR AB R 74T -

= KRR
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Intensity (nC)

Time (min)

B = - St FIEEAEF0.5 M NaAc / 0.1 M NaOH / 0.5 %EDAFZ &M+ 2 B F

E#E (0.5 ug/mL)

nC*min

y =0.0165x-0.0791
1401 RA2 =0.99924

Peak area (nC*min)

Type: Linear, Origin: Ignore
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4 URA38° CIIEA/NEFRIGREE T » fE5EM
AEE R F72.6% » FHEZRE 5L
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RS R76.3% *ﬁ”‘%;ﬁ:ﬁﬁﬂ: rF~0.5
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=
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BRI (UNIT/ML)

Bt AMEECEAATEERE T KB ZES
BERER

ISR EEHEAEREERE10 png/
mL¥EANZ 100 pg /mLiG 53 BHHIG, & H
410~ 20 U/mL B-# & FEE R A4/
2 [BICR - B SR EUR - N4
U/mLEE R 2R - [EER549.6% » FHE
FEEESE17.3%  WRII10 U/mLEE
FZER > EEREE76.9% @ HHEZE
B E3.3% 5 EEEZRINE20 U/
mLA% - BICERE74.7% » HHE =R TS
FeRs1.9 %(E ) » FHAGREH - fEEEE
REHENN - AE S ERECEREM -
HEEFZE P10 U/mL K20 U/mL
B - [EICRMEBE B = S H ARSI 2 R E 5

ELIR /N HURH S B R 110 U/mL
FEZEERRINE -
ORI

R fE i s ks 22 mR
RERFFHEERRSE  BIERTZ2E
Z PARESRhEE SR TS R
ZERRGEAE 2R - SO R R — S/
B & B EVATRS0 mLA 2 BN A &5k
THEAESLH 1002200 ng¥h (T =8B 8.2 75
HIER - EE ARG RN - EUE T R94.1-
97.2% » BELHEANNIR1.4-1.9% » BT
BRE T CERE E  HESORE > R
T F IR R B R O -

=P~ HABTE TIPS B E 2 EUEHERRER
FERE IR [EeR 2R

pas
CED T ke ) %)
100 784° 038
IEJ EI Faﬁ c
I 200 864 0.56
(Amygdalin) 100 6 2
M mmm e

200 83.9° 3.65
* RITHCNE B . n=5. “n=3. ‘n=10.n=6

HERE P RGP RS

AR TE TR ASE TR =GRS - 3T
ARITHE(LApH 6.6 2 Wi iR — S /MR & —
PR AR BT - WG INB-A AR 10 U
FA38° CIFEA/NIS)ZE M » f5 SR anF:
PR - AEE T RPN ITEE R & &
10052200 mg/kgl 1 H 53
B - HSPgEIERS 55 78.4586.4
i LR H0R0.38 520.56% 5 FRETRS S
Gy FERESHTHER - AR TR R
PR IIAHE A 2 S AR = 100 mg/kg 5200
mg/kgZ EH{H  SEEIEF79.6%
Fe83.9% » % FARER3.27% 53.65% °

0~ SHMEERANThEERZBERMY

S8 DIMACAE R BERBOR RG % » 1
TR ZBERREHAED » BUSE R
AR FE AT T 2 b BT ok DL H ASE AT A
TREF2ETE - SRR EERS
B3 %80.652119.6 mg/kg °

h -~ BEBRKENERRELZGR
KA FER B+ Al U7 5 AR AR A 7 e v
HEE&EHCHZESMW - FHC%F) A
DT T M TERET - (DRI N2 B R R
(B-Glucosidase ;2 Mandelonitrile lyase)ilfi §fi%% %
& < i EpHIE » 5 A - i s EJ R
RS0 o (2)VN I8 &V VP B 5 I v [
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Study on Method of Test for Total Hydrocyanic Acid in
Loquat Seeds

SHIH-WEI LIU, YING-RU SHEN, MEI-HUA CHANG, NU-CHING LIN,
YA-MIN KAO, SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Loquat seeds contain amygdalin, which further reacts with enzymes or acids to generate toxic
hydrocyanic acid. In a recent report announced by the Japan National Life Center, various health tea
products claimed anti-tumor effects were found high levels of hydrocyanic acid. Therefore, an analytical
method for the determination of total hydrocyanic acid content in loquat seed tea is on demand. This study
evaluated and modified the “Test method for total hydrocyanic acid in cassava products” (published by
TFDA) to develop a test method for hydrocyanic acid in loquat seeds. Because the cyanogenic glycoside
in loquat seeds was amygdalin, the B-glucosidase (from almonds) enzyme was used in the developed
method to replace linamarinase in the original method. Various parameters of enzyme were optimized as
well including pH value, reaction temperature, reaction time and enzyme action amount. The established
method applied 0.5 g of homogeneous sample each, added 10 U of B-glucosidase enzyme for hydrolysis at
pH 6.6 for 4 hours at 38°C, collected hydrocyanic acid by distillation after hydrolysis, and then performed
ion chromatographic instrument analysis. Recovery studys were conducted by spiking amygdalin
equivalent to 100 and 200 mg/kg hydrocyanic acid to loquat seed powder. The average recoveries of
total hydrocyanic acid were 78.4-86.4%, and the coefficients of variation were 0.38-3.65%. In addition,
2 commercial tea bags containing loquat seeds were tested, and the total hydrocyanic acid content were
found 119.6 mg/kg and 80.6 mg/kg, respectively. This study provided a process for the test of total
hydrocyanic acid in loquat seeds. To make the analytical method more robust, future studies will focus on
the pH value modification, multiple enzymes application, and foaming reduction in the reaction to expand
the applicability of the testing method.

Key words: total hydrocyanic acid, loquat seeds, B-glucosidase from almonds, ion
chromatography.



