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THEYO Y 7 ACEYS T ONEETIE, THO B-glucosidase ZFA L T HCN 2L Twa, Ly
L B-glucosidase {HEME L, EHO Y 7 U MbEW S ICRHTE R WEDOFEENHER S NIz, SE, Z
® B-glucosidase IHEFEMPE W T A v~ E— > % 3EMEET L, EH0 vy 7 vFEESE KU S-glucosidase FE 112
HEOBRR N PR LIz, 72, BMRFREHOEART —v a Y RUFANZAT —v a > OEBICE
W, FIEEHOEWIC L 2LV Lz, ZO/E, Ehoy 7 v EfE KU g-glucosidase EMHIC,
BEER K R OE N L 2EIFR o5 T,

F—T—F 74—, ¥71UEY), B-glucosidase, FXRZAL, FEGHI

1. #&

il

74 = — (Phaseolus lunatus) W21y 7 g
PEARBE N TB Y, SHLEOEAME D 8-
glucosidase 12 &V & 7 VECHEAR I AR E N 5
EANFBHE Y7 AbKkFE (HCN) 2HF4ET 5,
HCN 1347 F227.03, #25.7COMEAEDME T
HY, 7y MBI LROBGOFHHIEEITL.1
mg CN/kgfk®E>, ¥ 7> Dk MBI 2HIEEIF
HCN & L T0.06g £ &8N T3y, ¥ 7 A4~
X, BWIOENTY 7 at v 85— % REL
L, ARG 2 fHE U CREBP B R RIE & & 5
e THEERPY RSN DY, £ Mg T 5y T
LEVOF ORI X 2 SEHEE L, PR RS, H
{baRfEs, IRESS, HREEEZ EPME SN TL
29 ZOXICHEBRYT MLEMEEETAE
HieowTixaMEELE oS TEBY, v 7~
EMEEBL TR WEEHD A, JidE, BRFessa]
REL o TWnBY, %72, Y7 U LAMEEHET 5
ZEPHENTVETIARE—U PNy —E— 5
DOFEICOWTIE, HCN & L 500 mg/keg D E:HE(E
BRI SN, EHAFRHE L TOH, BRIEHATRE
Lo T3,

GOy 7 A&V ticBE T 2 HRO RN EET
X, T o B-glucosidase #HIFL T, ¥ 7 ik
o HON Zilff s &, M3 2 X5 1cgdvTw

ZAFH  20134E11H27H
SZEH  20134E12H25H

%9, L L, B-glucosidase {GMENT+4 T, &
oy 7 ALEYREZEMICHETERWI{ <E
—RH B EBNHBHL 9, KBTI, FMK
2RI B RS TR L e R E MR W T A <
-2y 7 UERE L f-glucosidase EMHEDS, #
RERD 2 W O#E NI LD, EZRRoh D
MIAEL 72,

2. MHRRUKFE

B R & LT, B-glucosidase IEMEDFH W E M
KFEREZHE I A E— v 0K AaNKE

(SRW) & B\t (SWW) Db D, FEE AR
ZH R (SMW), K f g - glucosidase 1% 74 23
HCN %Zilitht 9 2 OictoraiEE = b DREFIEPE
BEERBRGHERK (CWW) 2H0viz, 94 ~E
— OFREE, BINKFEEFIME AFCHENA 7
—¥a v (FMHEWN, F£R760 m, DEHENA 7 —
var) &, FEMNRFERFTNE AFC BFHILNA 7
— ¥ ay (M, BEE1350 m, DAREEF A0 R 7
—vay) NOESTIT> /e AAT—vYa > T
13 BRC 4 REOIET 21T\, 20115F~2013F 12 FR
FAbEFE L, BELLCERERFE D, HiF
IFEL/-bDEAW, i, BHURT—va >~
TIX20124E £ 20134E12 SRW #3851, HHNA T —
v a vy THEF LU SRW L HE L7z, #k51x 5 A
~THEEEEL, 6~7HICEMLT, 9A~10A
WZHEDS R & B ENC L L e B 17 5 72, IX
FEY) 3K S EHIS X ARMIC % 5 £ T, E=—)b
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N ZANTKHEZES Y2, 8, 201348 X #5HEH
D 5 B~ A O A B SR FE LD
2.6~3.0°CELYO, LI E=—N 7 ANTH
FREENFELE L, FFELRrol, 6 HIZHE
BEREL2ITY, 7THCEML, 9 A Ta~10H 2 #E
L7ze ATOOTIE, INEYZREE, EIFE/IC
LU CTHIE L 72 (n=1),

7 I EYOENE, ERRAB K UL -
glucosidase i O HIE TIX, VF~7 —¥ (B-
glucosidase ; EC 3.2.1.21), 4 # #| (antifoam
S) Lp-=ruZ7z=nB-D-ZNvats /v
FAIEREE (KR, 4o RExBEEbE

ER) oA LbDERHWR,

THoy 7 AMALEYOERRBRTE, €27 v
MikEHWY, €270 VBBKIE, ©27 ) B
IRVBEHRIC A (20X400 mm No.50 ; ADVANTEC,
HWER) 2RL, g, 2X5mbhRkE -7
LOEMAW, 200mLE=ZAT7 Z7 X 3 BHREL T
T10g & pH5.97 = >~ BB #E H#K50 mL, 1U/mL
Vr~o7—¥Ew 1lmL 20z, F910% Na,CO,
KW CTHLEZ ) VB ER L Lca V7T
BRE L CTHPICIRE LTz, 30°CT3040[ & L i &en
WIRA LS 3IFMEHE Lz, KN, 2 gD
ABEMZ TEREL, 55°CTISS Z EIRE L&
o 1EHE W, 20%, ©27 V) VBKEEFZL T
SRRDOEDEAL ZBIZE L 72,

oy 7 ALEYOERRBRE, FEAKIZIE,
VI~ T —XHRIM-EVY U IVRVEE- €TV 0
YW S TT o 729 B L 72 E7.5¢g 12 pH5.9
7 L UBEEWKI0mL, 3U/mL Y+~ 7 — ¥
W1mL RO MV BRI Z, 38°C T4 MR
BRI Tz, T OWEIRICHEBHIAS0 mL & H1H %
ISTERREE T 2, 2% KOH /AR¥% W10 mL % e &
L CHEEAA 2To 1z, 2KHE, EVYVANVKRY
M- 7Y urFEIcLFEEL, 638nm OWNE
ZHE L 2o

(2014)

B0 B-glucosidase {EHDBEEIZFH 5D
HEEREIIC LT, B5 gi2/Kk0mLEZH1Z, 16 speed
blender (Oster, USA) < 3 4> [ W el H L,
22,000 g T4047 [ (4°C) @O HEL 72, BiE%
Wi oriE L, 45-85% AR AP E 7 % [ L 72,
B #0.05mol/L 7 = v EREEW (pH5.2) 12
fRs 7%, FUEERT4°CT 1 HEN 217572,
BEHTIMR I 4 [EIASHR L 72, 4 U7z B % 10,000 xg
T1543# (4°C) =OHEL, ZO iR EER L
L7zo COBEEW20 uL 2 p-=ra 7z =) 3-D-
JNVAEZ Y PEREEELUTCKIGSE, 400 nm
DS 2 HJE LTz,

3. & R

(1) Gk
20114FE~20134F-0 3 M OFIB (L35 49.657,
BRRI3THEST . 24y), Te UR20124F L 20134F o BF 3 1
(L A&#35E56. 997, FAF138E28.393) DA H: HIR
oS ER 12, ARlGEtkekE £ 1

[C]
30 A
25 A
20 A
i)
g 15 A1
B
10 A1
5 -
0 T T T T T 1
5 6 7 8 9 10 1A
—O— P44l (5HR) <O FEME (B0 )
= 20134 (F7F) cofXer 20134F (BF3E L)
— 1~ 20124 (F+3R) -0+ 20124 (B 1)
== 20114E ()

1 #EHERIC 8T 2 APPSR

F 1 HEHERIC BT 2 ARlEaEHREKRE

Gtk (nm)

H 5 6 7 8 9 10
B FAfE 158.6  193.8  187.5 133.6 169.9 138.2
20114F  349.0 125.0 167.0 197.5 238.0 132.5
20124 62.5 190.0 249.0 37.0 101.5 115.5
20134 46.5 192.5 131.0 150.5 164.5 185.0
Pl EEfE 1275 174.9  202.1  176.0 210.5 136.7
20124F  98.0 194.5 253.0 96.5 179.5 81.0
20134 71.5  203.5 88.0 69.5 218.0 247.0
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2 FARE=rHOY T AEEYIEERBRORR
Ly AREWEER LR WYY 71210 mg/kg® HCN /i3 %2 KCN 4N

2 FERRERTE OR)
G REILZWTERE L kSR

=B EARERT (B)

RO IR A LR

IV FTT—XERMLEWTHREBR L 2GR

IV FY T B ERRML B L 72RER

R L7290 FENAT —Y a Y ROBALA T —
a VBT 5 ARSI 3 R L b I
SEELVEWVETHR L, RAT—v 3> T
1%, 20114 T DOKESE - BHHO 8 ~ 9 HickkE
B <, BROFEFIZH EORBRLENSL L, NETX
TeFHEREE 1Y D50 g Hik & Do Tz, 2012
FITFEE - BRWIORKELS D2, INEL - 7E
A 1HRY 720 B X Z2200~300g & 3 FEMO T TR
HE L o7z, 2013EIFIBEOENIC X 0 PRER
PEL I olzlc, WELITFHEEIX 1KLL B
F#100~150g THolco HWHLAT —¥ 3 2D
WX, 2013 N EHOEN &, NEMHD 9 H
~10H ORKENFHE L D b Lo feiz 0, [FEE
HADREKEDSFFE L D & D7 h - 1220124F 0D 75
H (1S BE%250g) LHBL T, FEHI
1472020 g R Do te, F72, BHILA
T—ya YIIEBAR T —y g v e L TRENME
{, &RIZINETE I TERER P72,
(2) Ehoy 7 ALY E R
B-glucosidase IHEMEDEW T 4 ~ E— > (SRW,
SWW, SMW) iV +r~7—X¥ERMLIGEE
BIML R WEBED, ¥ 7 ALEYOEWEE M 2
WWRLic, Y7 UDiahs &, €270 VBRI
HEp» S HREBICENELT 2, ZO3RKDOT A
TE—Y TRV I T —EERBEMLAEWwE YT 1L
YN EAERE SR oTz,
(3) oy 7 v EREE L g-glucosidase IHMEDE
K2k

SRW, SWW, SMW, CWW O&ZfIck T 3
2011~2013FE D v 7 Vb EMERE R OB -
glucosidase JEE 2 2 IR LTz, 3 EB ORI IC
BWT, VI —¥E2HEML O LGSO
7 oibE ot EE, HCN®RC#EE L T,

#2 JAxE—rov7ALEyE (HCON #15) &
B-glucosidase ¥ D FERZAL

HCN  (mg/kg) B-glucosidase ¥EME
F —* 2 U/g dw
SRW*3 2011 34 38 0.064
2012 0.85 38 0.022
2013 1.7 36 0.064
SWW*4 2011 4.7 47 0.062
2012 24 33 0.024
2013 9.1 39 0.078
SMW=#* 2011 2.0 48 0.040
2012 15 40 0.018
2013 0.75 31 0.037
CWW*e 2011 21 20 2.0
2012 25 30 2.5
2013 26 27 4.0

) PRI —EOEHME L WEEO HCN &
21 ) PRI —XOWRME L:HEO HCN &
PUERRER OR) I ERRERTE (B)
* R DZERA A 0 L P E ERRERT

*

SRW T36~38 mg/kg, SWW T33~47 mg/ke,
SMW 31~48 mg/kg, CWW T20~30 mg/kg &,
ETORMTCHFCLI2ERRON oIz, &2,
VFr~ 7 —X¥EHEMLEZNT, Tho) F~v7—+¥
PRBALCOM LIy 7 Vb EO MR,
HCN (228 L ¢, SRW T0.85~34 mg/kg, SWW
T4.7~24 mg/kg, SMW T0.75~15 mg/kg, CWW
T21~26mg/kg TH > 7zo T DN, SRW T20114:
2, SWW & SMW CT20126F i INFEL 72 b D T,
MOF LR L TRREmny 7 MEaomtiE T
» o> 7z, B -glucosidase §iF £ 1, SRW T0.022~
0.064U/g dw, SWWT0.024~0.078 U/g dw, SMW
T0.018~0.040 U/g dw, CWWT2.0~4.0U/g dw
TH o7z, B-glucosidase {EMH:H3#70.3 U/g dw LA
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£3 BFEARELRHSRW 74 ~E—> Dy 7 Aud¥E (HCON #15) &

B-glucosidase ¥& DI HIE 2=

HCN (mg/kg)

S-glucosidase ¥H1

%1 4 *2 (U/g dW)
GR WA B N A AN Eagulil|
2012 0.85 2.2 38 28 0.022 0.036
2013 1.7 1.4 36 16 0.064 0.022

VST —XORIE LswigEo HCON #
2SI —XORIMNE LIgE O HCN &

TobDiE, B-glucosidase IEHEMNET X 3 720,
Wi X 2 IEMER S SINEET, /NT7 D EHBK
Epolz, WTNODORMTYH, B-glucosidase FEMH:
DFC L 2ZFADSNLhroTz,
(4) oy 7 vERERE L f-glucosidase TEHMEDH;

Rrrbf 2

20124 £ 20134E1C SRW 2N A T —y a v L
ANAT —ya >y TERELIA~vE—vFoy 7T
VERRE & B-glucosidase {EMHEDHIFER % 3 1TR
L7ze 2HEMORBRICENT, VIF~T7—¥E2FM
L LI E 0y 7 ALEYIRH R, #BHNA
T—YaryTREELELOI: HCON #15T38, 36
mg/kg, WAINZA T —3 a > THRE LS D328,
16mg/kg&, BAINAT —v a » TRELIZDDI
BNAT —v a v EHRTY 7 ALEYomt&E
PRENEEITE S N, KREREEFZR Sk
Slze iz, V=T —X¥ERMLEWTON L7
Baoy 7 AGomtigER, AT —var
T0.85, 1.7mg/kg, HHINA T —v a »T2.2,
ldmg/kge E WIT N RKREREF LD T2, B~
glucosidase JEMHEICDOWT Y, BENAT—Y 30D
HDH30.022, 0.064U/g dw, HHAIUA T —¥ 3 &~
Db DH0.036, 0.022U/g dw & K& ZEITHR S
ninolz,

4. % =

2011~20134-D 3 £, WNAT —>a > T4 %
DT 4 ~Tafhs LR, Shoy 7 Y EE
KO p-glucosidase WEEIZERBE TR E =X RS
Nz s o lz, %72, B-glucosidase i M @ &
SRW %, #HNAT—ya vy EBAINAT —Y 3>~
D 2 AT 2 R Lok, Ehoy 7 v ERM
BIFBHNA T —y a vy EHRL T, BT RE
WEANE R 5 Nz, B-glucosidase i & FIEELC,
B ks REnEIRshE»ro7, LaL,
SEMOERELTIE, VI~ T7—X¥E2RMNET,

THoV S~ 7 —¥EFHL Ty 7 MeEE B
L7234, B-glucosidase IHMEDHIEEHIEWE
TY, VI —¥ERMLGE w7 AL
EMEPEFOND DD 5T, ZORKIEAHAT
HBH, SEHWT B-glucosidase JEMED HIE D EE
12, BERORFE TR L2 REMESL, METHWT
WARERILENERD Y 7 iR L E o TWw b A
7Y, WERCHENS L ZeBn8Fzohd, £,
BETEBAT, SMW 0¥ 7 v EREIE RSD 233.6%
(n=6) LFILRHOT TRELREZIRosha»ro7:
W, VI I7—¥E2RMLGWTHCN E2HL
72%E, RSD 230.6~41.5mg/kg(n=6) £ 15D X
MK Ehol, T DEFDH S-glucosidase 1& 1 1%
0.026~0.036 U/g dw T RSD #812% (n =6) & KX &
REIIFED SN o Tz,
BRHEEETE Y 7 ACAEYB TR O E O A5
W, e algEE > TE Y, FESttfick-sTy
7 AbEMERFE NS Z LRI NIH, 34E
FIDFER T R 2 BT O 2 FEOFAE T,
Ty 7 UEHBEICRE RS R SN h o T,
SHRIT S S ICHRRRBIESRMETY 7 VEHBER UV B
~glucosidase {HHEICEALR R SN 2 DHET L Tw <
B D 5,

51 A 3k

D TBErERE - NI - HAEFF (1967), p -
Nitrobenzaldehyde & Uf o -Dinitrobenzene % H \»
SHMAEIC L 2BR/FOY TV OMHRERIC DOV
T, PahfAsAMERE 8 (4) 1 331-334

2) B. Ballantyne (1983), The influence of exposure
route and species on the acute lethal toxicity and
tissue concentrations of cyanide. In: Develop-
ments in the science and practice of toxicology :
proceedings of the Third International Congress
on Toxicology held in San Diego, California, U.S.
A., August 28-September 3, 1983. Editors, A.
Wallace Hayes, R. Craig Schnell, Tom S. Miya,
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Changes of cyanide accumulation and S-glucosidase activity in lima beans

Natsumi ABE*, Shigemitsu Kasuca**, Mayuko OKABE** and Tetsuhisa GoTo*
*Department of Bioscience and Biotechnology, Graduate School of Agriculture,
Shinshu University

**Education and Research Center of Alpine Field Science, Faculty of Agriculture,
Shinshu University

Summary

The Japanese official method to determine cyanide in beans utilizes endogenous enzyme S-glucosidase
to liberate HCN. However, several beans are found to contain insufficient levels of S-glucosidase activity
to evaluate their levels of cyanide. In this study, we cultured lima beans that lack sufficient level of S~
glucosidase activity and compared cyanide accumulation and S-glucosidase activity over a three year
period. Also, we examined those differences by production site, using beans cultured at the Minamiminowa
Campus Station (elevation 760 m) and Nobeyama Station (elevation 1350 m) of the Faculty of Agriculture,
Shinshu University. No significant variations of cyanide accumulation and S-glucosidase activity was

observed over the three year period and from the two cultured sites.

Key words : lima bean, cyanide, S-glucosidase, annual variation, cultured sites



