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Abstract

Bitter apricot seed is the dried ripe seed of Prunus armeniaca L. var. ansu
Maxim., Prunus sibirica L., Prunus mandshuriensis (Maxim.) Koehne or Prunus
armeniaca L. (Fam. Rosacaae). It is used to relieve cough and asthma and to relax
bowels. Clinically, it is used for cough and asthma accompanied with stuffiness in
the chest and profuse expectoration and constipation due to deficiency of blood and
fluid.

The bitter apricot seed contains amygdalin, a cyanogenic glycoside which
upon hydrolysis will decompose to yield hydrogen cyanide and benzaldehyde. In
August, 1981, a woman was reported to take more than 100 gm of bitter apricot
seeds to treat severe cough and ended up with serious poisoning. In order to reduce
its toxicity, the seed was rinsed in boiled water or stir-baked before use.

This project studied and compared the toxicity of unprocessed, boiled water
rinsed and stir-baked bitter apricot seeds. The LDs, of unprocessed bitter apricot
seeds was 2.966 g/kg and the LDs, of boiled water rinsed and stir-baked bitter
apricot seeds were larger than 10 g/kg. The chemical fingerprints of three
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differently processed bitter apricot seeds were also set up. The content of amygdalin
and the decomposed components benzaldehyde were analyzed using XTerra™
RP-18 (150 x 4.6 mm L.D.) column and water: acetonitrile (80:20) as mobile phase
and detected at 210 nm wavelength before and after processing and during the
hydrolysis process. The results showed that the decomposing rate of amygdalin of
unprocessed bitter almonds was larger than boiled water rinsed and stir-baked bitter
apricot seeds. The results suggested that the processing can inactivate the enzyme,
minimize the hydrogen cyanide production and reduce the toxicity.

Key words: Bitter apricot seed, Amygdalin, Benzaldehyde, Processing, Toxicity
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& #f (Rosaceae) #4 ¥+ > {6 4 & © benzeneacetonitrile, @ -[ (6-O-
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HO OH H
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(hydrogen cyanide * HCN) » fusk o # 14 BTk ok 3E » LT RR Q52 A 2
) > juik Kk T & 4 amygdalinic acid & ammonia > £ F £2 X 40 F©
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RBAt+HFANA > 68 FHEHFLE —FARZKRALS =5l H £ 2
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2esid"Y BB ENRES 4% o Hrurse By
(HPLC) ZBRIFAMRENH A > REMERTDYD > B8 A EEE o ;3R
Z-45] 4o : Thomas Cairns #¢ A 25 ¢cm x 3 mm L.D. ODS %\%ﬁ%(m) » Toru Okuyama
# A TPS-326010 HPLC Column (100 x 7.5 mm I.D.)> & ¥ # 3 hydroxyapatite
(22um) Z4#%sC) o KB » %) AKX Nucleosil 5Ci5 (4.6 x 150 mm)
Byukard® X mEF% A48 A Lichrosorb RP-8 (10 pm) (250 x 4.0 mm)
BowssE® B EFRIAEL  FABETFEAN T,

AMBIRAR > BECH S RREDT AR TEE RS
WEB R BB ERE DM ? HRH BT  HEN EHE G4
BECFEES BAHRGBE CABRERANREREN EALEHS
M E S T EME— SRR -

Hb» REEFERFSLBHE AR > RETEIIBE > o4 514~ -
BEI- BRI B2 F M LE I BB AT 2 fingerprint > 3F 4§ 4R B 4=
BB EAT B RKBEERSESI=H (amygdalin) & 5 # 4 X F 8

(benzaldenyde) 2 41t - HE R G AARTHEETES I BE BN R
MPER S PEAREPEBEIE > M3 T BomR > BrEE > RiEd S
mRFPELYEZIEA o

A R
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ARARZMM S -um&knh (B/\) E&TEAHEHFAEM LS Prunus
armeniaca L. var. ansu Maxim.#) 323 R A&7 > dips 8 B iRt - £4
ALl (Bw)~ BEI-RIWEBI-—=4E - B HELT R T Prunus armeniaca L.
s RET (BR) R -

2.8 5w 8
BREMBEZIBTE REAHBSEERRABE > HAh kT

(BB A= HabAEAR LN A b o BIAE S B (BHE8 600
kg) > LAMRSE E T RS o 578 & CMRILAE (= 5 BIBS o 3 EpHS
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R ) MBS 2 SRR E KA 0 B R RS
HE(MEMEREEREET R LR EE R BB ).
(B7)

Q) Ei= R EREXBE - ESMN > AN ER@Exe -(Bt)

3.3 %
# #%4=% (amygdalin) & methylparaben ¥ % Sigma & & ( St. Louis, MO,
USA) BB o FALL A MRASE o X7 & (benzaldenyde ) & T B
(Acetonitrile ) 35 8% & 274 2 . (Merck) i #7 A Fk /A 3] B % LC % - MILLIPORE
AU E B K2 EMRA 182MQ -

4. % ZORAB R # AR B AR
WATERS 2695 Separation Module

1838 % : WATERS™ 996 Photodiode Array Detector

# 4 % 1 WATERS™ 996 Photodiode Array Computer Integrater
% @ XTerra' ¥ RP-18 (150%x4.6 mm I.D.) «

e KR TH (80:20,v/v) -

A 3% 1 mL/min o

Bk & 0210 nm °

MR AZ £ 3 ¢ methylparaben o

S5.ARE LR EEREY
A% ¥ #7 BX methylparaben Pg3F4% 2 3% 100 mg 4 %) AKE AR > B UAKE B E
100 mL » BEAE P9 3RA% 2 Ll 780K o

6CERELERZELRRELEE
A 7 AP E 2 4 4= 3 (amygdalin ) 42 % & 400 mg KEAR > B ERZE 100 mL ;
K FEAFER K ¥ B (benzaldenyde ) 4Z# 5 400 mg LA 50% F BZIE AR > B LA 50%
FWELE 2 ZE 100 mL » BEAEAZ & S H AR o %518 (amygdalin) & X ¥ 8
(benzaldenyde ) 4% % Sh 4 f5 757K » MUK FEABL R — A SR ERAF A 1> 0.5
0.1-0.05-0.01>0.005 mg/mL > 0.5-0.25>0.05-0.025 > 0.005 > 0.0025 mg/mL >
{# H 344 methylparaben PJ3FAZ £ 2 0.05mg/mLo ML AAZ & 7 81 pg 3RS & 2,0
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EmAALLRAEELZ RE e gt REEgHeE X RAH A -(B
HE+)

7.5 B LA AR

AR LI FHRZ HE N 2543 (amygdalin) :1-0.5>0.1>0.05>
0.01 > 0.005 mg/mL ; X ¥ & (benzaldenyde ) : 0.5 0.25 > 0.05 > 0.025 > 0.005 -
0.0025 mg/mL X#&RE > WE— B RARIHEREESHELR HELAYH

8.4 b LR

WA B A=~ SR E A= BRI B A= B b o ) AR AR R AR 1R 0 R AEARER S g
Ak 45 mL BEREGRAFE L A ERE 30 54F 0 iBE 0 BUKEEE S0
mL > BRi#E e AP EAZ £ Bk 0 AE H 354 methylparaben W ERAZ£& R 0.05
mg/mL > BAF M Su AR ©

9.5 i F R B

€ 4ok & % % 4= 3 (amygdalin) : 0.5 > 0.1 » 0.05 mg/mL ; ¥ ¥ &%
(benzaldenyde ) : 0.25, 0.05, 0.025 mg/mL = #&& & » 3 o> £ F4i= ~ B FH
=B ¥ B4~ (5.0 mL) WabER c BRFERAR T ZHBER CLREZ A H4= -
BEI-RK Ei-tE 2 -

10554~ BEERYFA-EZRT R 100CKAZ o %1

AESA= BRI B R RL > AT iR BB R TR AR
W K AKAAZ 001204560 100 18 24 /NBp 4R LA 3 2R AR & A7 & (HLPC)
AT AT BRI X i % 4= H (amygdaline ) & 5 i 4 3% F #( benzaldenyde )
Z o FHAL - ALETESAS  BELRK B EMN 100C e 10 541
Z R FACAR R ©

1.4 M 31k 35 Y

AE B143 A Litchfield o Wilcoxon % 7% » £ Fi B2 & 18~25 g ICR #k %
NaR (A ERBERHY P C) FESE RELRK S TR
B puRIRIE LB % 0 A REE > BHEBRR T2 N 2HE T ER
RTZHEH > RIF AR FHBAB AL IS TIEE -
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LRERAKBRE Z

UEAIZE DN EIZE LREmMAEL A y 2 RELZRBEA X (X5
4= # (amygdalin) & ¥ ¥ & (benzaldenyde) Z ;B & E 45 % % : 1~0.005
mg/mL ; (0.5~0.0025 mg/mL) > 4@ (wBA~B+) EREH@HEFT 2R
A8 B4 - FE4=H (amygdalin) B K F & (benzaldenyde) X =5 42 X &
48 Bl #4 4o Table 1 Ao > 48 B4R 2SR E A 0.999975 & 0.999845 - Ao &R PE B
BRAF - REA BN BRZEESELZIRERREARBKEE 51
# (amygdalin) & X ¥ & (benzaldenyde ) Z & &t & /=7 Table 1 o % %
=% (amygdalin) & ¥ ¥ & (benzaldenyde) = Zi&ktx i &4 514 2.5 & 0.25
Hg/mL o

TR LBRA HPLC 247 > REA BB+ —Fw 0 ¥ &~ #F

(amygdalin ) ~ X ¥ 8 (benzaldenyde ) & P 3[4Z & 5% 9 85 ] & %] amygdalin

% 2.4 min, benzaldenyde % 10.6 min > methylparaben ( 342 & 5% ) A 124
min » B &M B~ FI- R e A H T H 15 min N TR e

2.5 B e R R

] B P9 2 48 #1412 #& {5 ¥ [relative standard deviation (R.S.D.) ]% 0.10~3.88
%> R BRXARHIZRE £ K 1.62~4.35 % (Jo Table 2) > B8~ AR T A

¥ %4-% (amygdalin) & X ¥#& (benzaldenyde) 2 = f2 &5k (BHE
255 BB 4=% (amygdalin): 0.5> 0.1°0.05 mg/mL ; X ¥ & ( benzaldenyde ) :
025> 0.05> 0.025mg/mL) &4t 4=~ BEE/=AR B4/~ (5.0mL) 4
Wk A LE N E (4o Table 3) B2 F34{E amygdalin % 96.39%,
benzaldenyde % 95.23% > & s 5 Z 48 ¥14% B4R £ 3948 /s 0 BRT EAEME TR T 3

<,
> o
X

)

TEDTH

A B BB IR B2 BERHPLC 247 ARy E 4w +—
EPAF BB B2 BE R BFIRARZIAERA 9.3 mn F— X 9AE
peak > JE K= Rk B =R ReAEE - H 4 & 4o Table 4 -

42541 BELCRYE LAZRTR 100C KB Z A5 21t
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BAETI=  BE LR B2 AR ER T wKKAEZO0 1246
10 > 18 » 24 /NBF4% A 3 20k A8 B #74& (HLPC) #AT o4 » BIR A Ema 5
{=% (amygdalin) & % ##4 % F & (benzaldenyde) 24 E 4/t (k@B += >
+=Z) - dEToASI£ 4 PR TECHFsAREFNEE > MBS RY
B2y BRERAT I MRERALE > THAL KEREHEITAN -

AEEITE B - BE BRI BB 100°C sk 10 8B mn %
AEHRB) » EREET > BHMEBEN 10 484 > L5 -H 5B IK »ERE
FHosg (wE+w- +5); RFRSENRER > TREAEEAN  LP
A B2 EZBRRKN -

5.3 M HF MR

HORETAET I - BE LR EI-EEREREFHETR - &ERET 1
BT HEI0 gkg B X BE RS- KAGHA T ORETAET=
Z kB BIAEE (LDsg) & 2.9661 gkg 95% T E M A 2.1424~4.1064
g/kg » BT EIIO BB FMHAETFIK -
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YL F Prunus armeniaca L. var. ansu Maxim. 8y 2L R g F 12 H b % & 5
‘v &% (Prunus armeniaca L.) Y3k mBET - WEEMBNBRE > F#
MBRX ki8R @B ATALELERAZ oA R AE
FHEZ BB R MoFE TS RIRAEYD -

HAMRRERET A B2 EF/=H (amygdalin) 4 AR FRNIES
A= Bkp A= R B BT TR BEHOE > R A RBR X 2 5 [BRE M
K F &8 (benzaldenyde ) 4 £t B ¥ 1= H 2 KA MG Ho > {8245 R T
R ARILREEMEEF K AT AN T 2T 5 -4 BAES =
&> BB % > BRI B AR > L E - H TR B RS AR
F 2L EI-HLEE2R AR ASIAZTRAR4IFE F5 L-F0BR
RME > MS NIRRT ECHF L ERET LR B L EZERKR ) THAHLK
g et A B o

A HI-REERAE A BB HERANRBIL-AN S/ &1 EiB2 5=
FHER WRBA T EAER ST LB S -8B E S ERZE g4
& o

15~ $m PR

1.3 H4=4 (amygdalin) 4 A2k & RBEE =B E4= 0 @B REAE
ST ERAIR - D F B H MR R T 8 (benzaldenyde) & & FUEL

2HBE BRI B~ P23 B8 (amygdaline) 2S84 S/-1K  BTES
=3 7T At B w8 WAk o A% -

3.5 B FMER o REER EREBERAIB S RN F 2 RAMRS -
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Bw LW3F (Prunus armeniaca L. var. ansu Maxim.) ##f
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BZ 7% (Prunusarmeniacal.) #4f

B RBECBEH (LF)
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Araa Ratio

Area Ratio
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Y =9.50e-001X — 3.47e-004; r=0.999845; r*=0.999690

B+ XF¥& (benzaldenyde) Z &4 H
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Table 1. Linear Regression and Limits of Detection of Amygdalin and

Benzaldehyde
Standard Concentration Linear regression r Limit of
detection
(mg/mL ) (hg/mL)
Amygdalin 1~0.005 Y=1.91e-001X—1.13e-004 0.999975 2.5
Benzaldehyd 0.5~0.0025 Y =9.50e-001X —3.47e-004 0.999845 0.25

Table 2. Intraday and Interday Analytical Precisions of Amygdalin and

Benzaldehyde
Standard Concentration Intraday Interday
(mg/mL) (R.SD., %) * (RSD., %) *
1 0.10 1.92
0.5 0.10 342
Amygdalin 0.1 0.24 3.11
0.05 0.55 3.93
0.01 1.61 391
0.005 3.70 4.35
0.5 1.27 1.62
0.25 2.11 3.14
Benzaldehyde 0.05 3.66 3.86
0.025 3.88 243
0.005 3.53 2.58
0.0025 3.30 2.66

* n=5.
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Table 3. Recoveries of Amygdalin and Benzaldehyde

Standard Added Measured Recovery  Mean*S.D. R.S.D.

(mg/mL) (mean,n=3) (mean,n=3) (%) (%)
mg/mL %
0.5 0.481 96.29
Amygdalin 0.1 0.098 98.00 96.39 £0.24 0.25
0.05 0.047 94.89
0.25 0.238 95.06
Benzaldehyde 0.05 0.048 96.09 9523 £0.12 0.12
0.025 0.024 94.53

Table 4. Contents of Unprocessed, Boiled Water Rinsed and Stir-Baked Bitter

Apricot Seeds
Sample Amygdalin Contents Benzaldehyde Contents
(%, meant S.D., n=3) (%, meant S.D., n=3)
A A= 3.87%0.14 42010.18
B L= 29610.16 3.2110.18

P 2.9710.03 3.1310.08
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