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Introduction
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CAS No. _-_
Ty Amygdalin 29883-15-6 Phenyl Gentiobiose
T H Linamarin 554-35-8 Methyl Methyl Glucose
¥ 2 pEy  Prunasin 99-18-3 Phenyl H Glucose
3P - #5 Linustatin 72229-40-4 Methyl Methyl Gentiobiose
Ak ¥ f
%I H Lotaustralin ~ 534-67-8 Methyl Ethyl  Glucose
i "5 - 47" Neolinustatin  72229-42-6  Methyl Ethyl  Gentiobiose
> it % P
%124 pgH  Taxiphyllin 21401-21-8 p-Hydroxyphenyl H Glucose
Jr4y Dhurrin 499-20-7 p-Hydroxyphenyl H Glucose

(FAO/WHO, 2012)


簡報者
簡報註解
氰醣苷：
基本結構、常見氰醣苷、常見作物中氰醣苷
Gentiobiose: 龍膽二糖


.

Food Major cyanogenic Cyanogen content
slycoside present (mg HCN/kg)
Cassava (Manihot esculenta) - root Linamarin 15-1000
Sorghum (Sorghum vulgare) — leaves Dhurrin 750-790
Flax (Linum usitatissimum) — seed meal Linamarin, linustatin, 360-390
neolinustatin
Lima beans (Phaseolus lunatus) Linamarin 2000-3000
Giant taro (4/ocasia macrorrhizos) — leaves Triglochinin 29-32
Bamboo (Bambusa arundinacea) — young Taxiphyllin 100-8000
shoots
Apple (Malus spp.) — Seed Amygdalin 690-790
Peach (Prunus persica) — Kernel Amygdalin 710-720
Apricot (Prunus armeniace) — Kernel Amygdalin 785-813
89-2170
2.2 (juice)
Plum (Prunus spp.) — Kernel Amygdalin 696-764
Nectarine (Prunus persica var nucipersica) — Amygdalin 196-209
Kernel
Cherry (Prumnus spp.) Amygdalin 4.6 (Juice)
Bitter almond (Prunus dulcis) Amygdalin 4700

(FSANZ, 2008)
(R 7dF2 7§ 1 2017) 4
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氰醣苷：
基本結構、常見氰醣苷、常見作物中氰醣苷
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植物的防禦機制


Acid, Alkali,
B-glucosidase

HCN

ARfD (mg/kg b.w)

I+ H (linamarin) 0.9
% 33 (cyanide) 0.09

(FAO/WHO, 2012)
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* 中毒的症狀包含呼吸急促、頭痛頭暈、昏迷抽搐等，嚴重會造成死亡。
* ARfD: 急性參考劑量
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木薯中的氰醣苷
*木薯(Manihot esculenta Crantz, Cassava )又稱作樹薯，
是一種重要之經濟作物，可以製成木薯粉、木薯片、發酵製品如：Gari等，也是許多開發中國家重要之碳水化合物來源。
*konzo: 神經共濟失調的癱瘓性疾病





£
» 3 3/ ->

Introduction

OH
HO o)
oH - X

£ CH
N

Linamarin (i = 4 )

CHs

Lotaustralin (7 "% 12 )

(Miles, D et. al., 2011)
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木薯中的氰醣苷
新鮮木薯中氰醣苷約占總氰酸含量之70%，其中多數為亞麻苦苷(linamarin)與少數之百脈根苷(lotaustralin，佔約2-8%)，23%以丙酮氰醇(acetone cyanohydrin)存在，其餘6.8%以氰酸或氰離子存在。
酵素linamarase可以水解linamarin和lotaustralin
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CN
o | cH, B-glucosidase
Hs cH, (Linamarase) HOH  oH P
H + H,0 ~PH + Ho CH,
OH OH CH,
Linamarin Glucose Acetone cyanohydrin

Spontaneous decomposition | Hydroxynitrile lyase
(>pH 4 and >307C)

HCN +
H,C CH,
Hydrocyanic acid Acetone

(adapt from Julie A. Montagnac et al., 2009)

C\)o @ % @ %
. o pans
C/'F DA %mugn%mq?m%inﬁag 1 0


簡報者
簡報註解
Linamarin 水解路徑
經酵素beta-glucosidase水解產生丙酮氰醇與葡萄糖，
丙酮氰醇本身不穩定，遇到鹼、熱或hydroxynitrile lyase會產生氰酸
Cooke(1978)
游離氰酸(free cyanide)，泛指未與葡萄糖鍵結之化合物，包含acetone cyanohydrin和HCN
鍵結氰酸(bound cyanide)，是指linamarin與lotaustralin之氰糖苷
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參考文獻
* HPLC-FLD spike test
spike 10 mg/kg Rec: 63%
spike 50mg/kg Rec: 70%
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Determination of Cyanogenic Compounds in Edible Plants
by lon Chromatography
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Cyanogenic ghycosides are HCW-producing phytotoons; HCM is a powerful and a rapidly actimg poison. It
is mot difficult to find plants containing these compounds m the food supply and/or in medicinal herb col-
lecton:. The objective of this smdy was o iovestgare the distribution of total cyanide in nine gener
(Dolichos, Ginkgo, Hordeum, Limum, Phaseolus, Prumus, Phyllostachys, Phyrolacca, and Pormilaca) of
edible plants and the effect of the processmg on cyznide concentration. Total cyanide content was mea-
sured by ion chromatography following acid hydrolysis and distilation. Eemels of Prumes genus are nsed
medicmally, bt they possess the highest level of total cyamde of up to 225881 CI /g dry weight. Trace
smounts of cyanogenic compounds were detected in foodsmaffs such as mungbeans and bamboo shoots.
Currently, except for the WHO guideline for cassava, there is oo global smndard for the allowed amount of
cyanozenic compounds in foedsmffs. However, our data emphasize the need for the pmdelmes if plants
conEining cyanogenic glycosidesare to be developed as dietary supplements.

Eey words: Cyanopenic compounds, Herbal medicines, Ton chromatography

INTRODUCTION

There are various forms of cyanogenic compounds that
release hydrogen cyamde wpon breakdown. The cyanogeme
compound 15 present mamly as ghyeoside in more than 2650
plant species. Apncet kemel peach kemel, cassava, almond,
bamboo shoot, scrghim, Japanese apricot, flaceed amons
others have been consumed by nman worldwide erther as
food or as herbal medicme (1.2). Abmﬂ'tencyanog}emcglv
cosides meludng amypdabn, prunasm, dbwmnn, hnamanm,
andtmuph}’]]mhaw.ebeenrepm‘hedmadible plants {3).
Hydrogen cyamde demmved from cyanogemic glycoside can
cause health concems mchuding cell death by blockms
cytochrome coodase and the amest of the ATP production.
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Several symptoms have been related to the consumphon of
cyanogen contaimng foodshdff including vomiting, nansea,
dizziness weakness, konzo, and occasional death Chrome
mizke has been lmked fo goiter especially in odime defi-
clency cases (4.5)

Vanous methods have been used for the quantitztive anal-
wais of cyanogenic compounds of edible plants. The colon-
metne method w13 Edmg reaction after amd Indrolysis,
most common ones (6-13). The analy=iz usmg the colon-
metric method imvolves three steps: (1) extraction of cyano-
gemec compounds from the plants matenmal, (2} acad
hydrolysis of cyanogeme ghvooside, and (3) the color devel-
opment and detection of cyamde (14). The Kfniz reaction
uzed in the color development step detects not anly cyanide
but also thiocyanate, other plant seconday metzbolites,
makmg the method less specific to cyamde. Also dwing the
acid hydrelysis, HCN gas may dissipate, resultine m an
underestonation. The colormmetic method may employ
enzymatic hydroly=is erther minnsic or extrinsic, however,
tamnm from the plant fissue may mbiabit the enzyme ziving
nse to another source of underestmation (14.13). A gas
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Distillation rate: 20 mL/min

Sample blank
CN- standard solution
Citric acid buffer 50 mL

0.625N NaOH 10 mL
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蒸餾
以2.5% NaOH 10 ml為捕捉液，收集蒸餾液約80 ml
添加標準品K2Zn(CN)4濃度1 – 40 ug/g，平均回收率為89 – 99%
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B aE £ (g) *fnfg;ﬁg’f Ti9% (%) CV (%)

1 99.1 3.9

10 89.2 2.8

2.5 20 89.1 1.1

40 90.4 0.8

5 1 94.0 2.7

10 89.2 0.7
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蒸餾
以2.5% NaOH 10 ml為捕捉液，收集蒸餾液約80 ml
添加標準品K2Zn(CN)4濃度1 – 40 ug/g，平均回收率為89 – 99%
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Method
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¥ Guard column: FLE  Ag
lonPac AG7 (40 mm x 50 mm) %+ 2+  Ag/AgCl

2

Analytical column: Wavef : : ;
lonPac AS7 (40 mm x 250 mm) averorm Times (s) | Voltage (V) |Gain Region
0 -0.1 off
# & 4p 0.5 M Sodium Acetate/0.1 N 0.2 -0.1 on
Sodium Hydroxide/0.5% (v/v) 0.9 01 off
Ethylenediamine 0.01 1 off
e 3 1.0 mL/min 0.93 -0.3 off
1 -0.3 off
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等梯度衝提
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y =0.0155x-0.2019
RA2 =0.99995
Type: Linear, Origin: Ignore
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氰離子標準溶液 K2[Zn(CN)4] in H2O (1000 mg/l)


Method
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CN
CH,
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Spiked level

Compound (HCN equ. ma/kg) Recovery? (%) CV (%)
1 94.7 1.9
linamarin 10 97.2 1.3
40 90.7 1.1
an=>b.

e P “%B/ e AT E S

Compound (HCSNp IEZﬂ.I?rYge/Ikg) Rec(:c%ery (%/?,/)
inamarin Intra-day precision? 94.7 1.9
Inter-day precision®  97.3 3.2

an=5. Pn=10.
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Thanks for your attention
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