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The vitamin C (VC) content of garden pea pods was higher than that of kidney bean or yard bean
pods. The activity of L-galactonolactone dehydrogenase (EC 1.3.2.3, GLDH), which catalyzes the last
step of ascorbic acid (AsA) biosynthesis, of garden pea pods was also higher than that of kidney bean
pods, while the ascorbate oxidase (EC 1.10.3.3, AAO) activity of garden pea pods was lower than that of
kidney bean pods. Young pods of improved varieties of kidney bean (Morocco) and yard bean (Kegon)
are generally preferred, the VC contents of these pods being higher than those of the original varieties
even after storing for 7 days. Storing kidney beans at 4°C was better than at 15°C to maintain a high
level of VC. The smaller pods of kidney bean had a higher level of VC and retained more VC during
storage than the larger pods. The VC content and GLDH activity of small kidney bean pods increased
during the first 2 or 3 days of 4C storage and then decreased. It is suggested that the VC content in
the stored pods of immature legumes was positively correlated with the GLDH activity and negatively
correlated with the AAO activity.
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1. # ANSISTOHHAFRHICE b %9 VCEDEILIZOWT

RBETHILBEHESY I C (UTVCLET) 8  REHLA SRVATFAICIEREL, XBRREED D
DEHEVEHETH Y, EFE - KFTFERICHTHBEIC HoZWVATARDE., Ao VAT AIRERTE
BUH, WESNT2LHEBEVET LI T, 20 DHFL, {UNDBHBEEZLTEBY, - M35
BHEWBLTALEZONS, RATHEOFIZRE RELHFIIELLLVD, oM TERDT AT
WCREERLDDELTEXANDL DD BH, 2 FNTVAE, FREETICYH, BEDE LD,
ERNDELE, Y)Y E-R, KE, BEEOGH  EHY SRS I CHESEOERSREEETL ¢
FRICE D %) VCEBOELICRITTRDFEIZOW b, EREL D DYURMBELFOAIEL T WA,
T, ¥ TIHRELAY. BEEFEEZETH 20108 SRVAITA, TARSSITICOWTIERERE L 20tk
L, REZNZRETILHMMBTHL. LAoT, ¥ BREOIEERO VCE, BLOGHERIZLE D2
TEAERDBELETDA R AN BETIITAELLSO I VCEDEMERB LA, 72, HHEA TS X
BERSRPRBFEEGR LD EEZOND. AHIET RVATACEYA XDRLLLDODBHLDT, ¥4
E, BEXREAENDERRIAL), ERVAITA, + XKADEV, H2VIEEREENER S L VCRE
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HARBZERE

ENRLALIENTFRENLEDT, VCEEZ L DEL
EHETHIAX, FRiRETRWEZTILbHMEL
7-.

)y E—ADFEICE bR ) VCEDOEILIZ, T
2NV U (DT AsA LHsT) ABBETH A L-
¥52 N5 hryFe Ryt —+¥ (ECL.3.2.3,
LJLF GLDH L B&9) 29 % AsA D45 RO FF B %
i % B LB &,
(EC 1.10.3.3, LLF AAO L B&E$) V™O5E8 5.3 5w R
HEHELLY., FCREFERNIERRZICOWVTHH
BEEEM OB L Z B L2 R, GLDH % AAO 237
B VCEDOZELICES LTwaAZ & 25 (R
BF— 8 B DTHRET 5.

2. RBRAHE

(1) SEBAME

FMENORRTHESN:, bAEOERLRA
&3 (garden peas, Pisum sativum), 6 PUVHED &%
WALFA (kidney beans, Phaseolus vulgaris), 7 AUX
D+ S ST (yard bean, Vigna sequipedalis) %,
EBRUHOHAF LI E L7

(2) FEAE
NHEEHDEIRZAL ) (HERME), TA3ST
(FERAE - #ERE), SRVAITA (fERFE- Ao 2,
EL 5 B0 A AKICHE L, —RICHRINT
WEH A RX), ERVAITADY A AR (F6.48/
A, BEX13~14cm, EEMHI~10mm), H+1 X/h
(F¥H3.4g/K, E&10~1lcm, EEH 6mm) %
FNEFNTEKTL BA, SHIZR)ZFLUVEHOE
ANz L, BOO%2B-> TEEBRE L, 4CTX
I 15 COWEE I EE L7z,

3) ¥¥3IrvCOEEFE

1) B
DTOBEETRTO~4CTITo 7. HAEEL 2
T DI HBORE M A, £I963.08
PELY, 4% A% ) CEE9.Oml & & DIZERL, T4
oyA—-ETEE L%, EOooH (21,000Xg, 10
&) L, k%R VCEERREL L.

2) 2,4-V= b7z F5Y i (DNPE)
CHA S OFEVICHY, BVCE, FebbuTAa
VY VB (LT DHA &BsY) 2% DNP HEBETE
BL, HVCEHMSLDHAEXZLFWTAsA &% K
B, mg/100 g FrEEICHRE L 7.
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(4) GLDH {FHDRIE

1) HBEREoOME

DT O#EFTTRR (0~4C) Tiro7z. #A
OFRE A B A, FIH520.08 #HY 30 mu
ANVHT I LS )=, 0.4MAZ70—A%EL 0.1
M K- U EEE (pH7.4) 20ml & & HIZKRET L
V¥ —CER (20,000rpm, 14) %, FAary
—CCEB Loy m s (500Xg, 547) L, &
BB X OHRaEY R Lz, BERE S HI5EL
4y (37,000%g, 204) L, bEES & BECHT,
EEZ AAO [EHOEZEICH V2, EBRE5IZ0.4M
Aru—RA%&80.1n K- VERRRE R (pPH7.4)
2.5ml [ZERB L, BUSRLSHE (38,000Xg, 20 47)
D%, kA 10% 7)) Y, Stan S VY FF %
0.1 K-V VERBEER (pH7.4) 2H T AKE
TFAF—FHWTEILEBL (3 bar FYTHED
PLF Mt &B5F), 2.0mliZ X A7 v 7 LT GLDH &
HHEROBERR L L.

2) BEEREHOWE

Oba et al. Y DHFEHEVIIE L7z, RIBHIE 10 mm
K-V & (pH7.8), ¥ b2 a2 —4c (1.5
mg/ml), £E W-F52 b/52 > 1mg/ml), B
FERIOLVEELOmM & L. ERCENE, &
WNEECHEEAE MR E LT, 550 nm OFIEED
BinesEEL7. 19BEIC2mo DY Fr7a—Ac
*BILTH, §7bH AsA % Inmol AT ABERE
1=y e L7, GLDHZI bar F) 7HEICHF
ETABEEZTHALOT, Mt. ¥ V87 E mg B7-0) D
2=y bTRLZ.

(5) AAOHEHOWE

1) HMBEEROFE

(4)-1) THESNEFE (37,000%g, 2043) DI H
2.5ml % 10mm K-1) VERRRE R (pH7.4) T
L2t 777y 7 AG25 %5 4 (1.6X5.2¢cm)
WL, ¥y EESEEOMBRRE L.

2) BREHOBE

HEF 5 D F Y IAEV 50 mv FEERARER (pH 4.8),
0.25mm AsA AT, 0.5ml MEBEREMAEE LS
ml & L, 30CHIERMETS oRRLSE721%, 4% A
FYUEELOM AN TR LD BES N
7 B DR FE LS (10,0009, 1043) THREL,
EiED 243 nm 1Z BT AW AEERIE Lz, RokE
03¢ 5O EEDEIGIERELRD, 10HIC
AsA % 1 umol Bfb 3 ABEEE R 1 2=y P E L7
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Table 1. VC contents and GLDH and AAO activities of immature legume pods before cold storage
Enzyme activity
Legume Total VC GLDH AAO
(mg/100 g fr. wt.) unit/g fr. wt. unit/g fr. wt.
(unit/mg of Mt. protein) (unit/mg of protein)
Garden peas 45.8+1.86 43.7%5.66 84.31+4.0
(2.56+0.33) (6.27£0.30)
Kidney beans
Common 13.3£0.20 6.57%3.29 108.3+14.1
(15.45+7.75) (9.61+1.25)
Morocco 20.3%0.87 7.46%+1.62 170.3%9.1
(17.52+4.0) (10.3+0.55)
Yard bean
Common 26.4%0.2 not detected not detected
Kegon 33.3%+1.29 not detected not detected

Each value is the mean+SD (n=4). Mt. protein: mitochondria protein.

AAO BT[EMSY VRV BETHAHDT, WHEHES V3
7B mg 4720 OFEMR TR

(6) ¥ INIHBDEE

& 87 B DOEEIT Bradford? i IC EOWTITW,
Protein Assay ¥ v b (HEXNA 5 v FFES MY
— ) ZEH L. BEY U EE LTHNET
VT I vERW.

3. BRHLUEER
(1) INEEHOKRBME O VC EB L ¥ GLDH,
AAO &M

ERZAED), ERVAITA (ERfE - A-2),
TARS S (kT - #ik) OIEERD VCEB X
U GLDH, AAO [ % Table 1(Z7/RL7-. Table 1T
X, SOMEICL DY NI ERPRL L0, BEE
EHhEErFHEg By U Emg %720 TRL
2. ERZAEIDVCEE, ERVAITARTAE
SITICHRTE o7, FigE g %4721 o GLDH i
BHIZERZALEIDHFBRERVAITAINOE»P 72
B, AAOTEHIZERZA LI NERVAITALD
Ko, ZORRIE, SRZAEIDI0g K720
DVCEPMBORBTLINENWILEFELEZY, ¥
Y7 E mg B7-0) OBREETIE, ERVAITAD
GLDH B X TP AAO EHEDFHHY, SR AL OFEME
INEL oS, Thid, ERZAEIDY VI
BEFERVWAITAD20~30EEE N -72720TH
5.

BRVAITADRERIEL S 55 ZWAITAILDOWT
BhbE, bHOZVAITADOVCENERIEL DL S
{, ¥riEE g %4720 0 GLDH D AAOEHD, b
BoZWATADREPRRELD bBEWERS RO
7. LU, #¥n7Emg B720) OERZIET S
TR OFEHICIZE ALEZRON o7,

TRESTOVCEIE, EHEOFVHERELY S
{, BRVAITADEHEELEARICKBESEDH I
VCENSZWHRER -/, La2L, GLDHB LU
AAO {EH I ELARWRETH o /2. FRBOBRVIEE
2DV R o GLDH &4 0 i1 58 J7 1 H3
SMENTHELT, 72, RFEDY U XV EEEVD %
, KA NS N2 AANOIEBDMETE L d o
i, S%OBEE LT’

(2) ERZALHIDHEHEFEICLLL) VCEESD

L I°GLDH, AAO JEH0EAL

ERZAEIZTHEACTEHRLAE EDHK VC,
AsA, DHA & & B X U GLDH, AAO EH &AL %
Fig. LIZ/R L7z, ERZAEI DR VCEIIER S, 7
HkE Do, INEEZOMH 125% &HML v, &
VCEIZHD % AsA E0EHAFRIEFEPEILET, B
B LENETH 7. Lo TERZALD TR,
LEBUAOEEZ L NHEER L) R VC ENFS WV
LWz b,

GLDH {H 1%, 3 H#ICINEEZOEED 112
%, 7THBK106%ELEL R>7-DT, FFEFIZVC D
BAICEBREIND ZEPRBEEINT. —TF, AAOE
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Fig. 1. Changes in the VC content and GLDH and AAO activities of
garden pea pods during storage for 7 days at 4°C

O, Total VC; @, DHA; A, AsA. ¢ and B GLDH and AAO activities,
respectively. Each value is the mean=®SD (n=4).

= % MIZEE 3 H, 7 HKE D ICINEERZRDOK 85% T TR
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Eao ] 200 AL DEDOERIE, SRZALEHIDVCENVEFE

P hol-l L EFHLRWV.

(3) ZRVAITADHHITEIZE %) VCESB X
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Fig. 2. Changes in the VC content and GLDH and GLDH [EHEOEALZHEREE H 5o TWVAITATH

AAO activities of kidney bean pods during B L T& 5 &, {EREOFEEIIEE 3 HRICIEER

storage for 7 days at 4C D192%, T HH 9% ThH 7295, 55 IVAITA

O, Total VC; @, DHA; A, AsA. < and [J: GLDH and AAO DIEMEE, 3 H%189%, THHR 0% LR, 7
activities of the morocco variety, respectively. 4 and Ik A% TIED Ao 2V ATADERO I HERTEL 0 &
GLDH and AAO activities of the common variety, . S PN N hlp ) -
respectively. Each value is the mean+SD (n=4). o7z, AAO JEELL, fERME CTHEL 3 El‘fﬁ WINHETE
BD111%, THH%82%, 35> ZVAITATIE, IF
B3 % 104%, 7 H#%65% Chorz. HERH, b5
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Fig. 3. Changes in the VC content of yard bean pods
during storage for 7 days at 4C

O, Total VC; @, DHA; A, AsA. Each value is the mean +
SD (n=4).

2 ZWAITA L B I AAO FBEHASE I B, KiEIZ
Wiy, GLDH IHFMEIIEFE 3 HiR ¥l 7212 d
oY, #BVCEMEA LET-0iE, AAO P4t
DT AINVE YBRERDVT 7T 1 T &
ERINDLD, SHBOBEL L72w,

(4) +ARSSTOGHHEFEICL b2 VCEDOZELL
TARISITOEREL #ER L 7T HH4ACHBELL &
EDKVC, AsA, DHA B0 21k % Fig. 3 1R L7-.
FERTEOHK VC B 138 3 HERICIEBERD 92%, 7
H#82% WAL, BVCHIZED S AsA Bogl4
2, BRI 70% & ko7 ERRIE, TERFELE
gL TNEE#ZOR VCENE L, FFE3 HEICIN
HEZED 2% L LTPIHPTE 0D, 7THEZRIZE
110% E THEMLAZDT, 7THHEDK VC BIZ1ERTE
DITHEIC R/, X, BVCHIZHED DL ASAED
FE M @B L TH 0% L Emh oz, HiI,
PERFE L D RELFMICIF T N B DS, VC EMNIEEE,
WHEBPOBRERE D IZE WO, VC 2 BN 2
EVIHETHENRTVWB LWV S, FASSIFIIBWL
TH, ERWVAITA LFERIZKE VC 1 DHA g4
PHEAEWZ L2 5 AAO FEEDIEWZ & TRl &
N7, kg, HBRRPOBEEEINIET
EhdolzDT, 5HKRE L.

(5) ERVAITADVC BB XU GLDH, AAO

HIZB L IZTIFEREOEE

1) #®VCEDEAL
SRVAITADK - /hOH A4 X (FIEOESE) @
bDEACE I5CTT HEGHE®BL:L E0K Ve
EOELE Fig. 4 1R L7z, Y14 XDMEVE D% 4

4°Cc 15°C
2 25

15

-
o

VC content (mg/100g fr. wt.)

Storage period (days)
Fig. 4. Changes in the VC content of kidney bean
pods during storage for 7 days at 4°C and 15
T

O, Total VC; @, DHA; A, AsA. Each value is the mean +
SD (n=4). Small: the average weight and diameter were
34 g and 6mm, respectively; the length was 10-11 cm.
Large: the average weight and diameter were 6.4 g and 9.5
mm, respectively; the length was 13-14 cm.

CUREFET 2L, #VC BIZFE 3 HRICINEERD
133% 123 L7:1%, 7T H#&IZIZ47% E TRA L 7.
F72, MVCHIZEHD S AsA BOE A2 INHEE 14,
Hriek 3 Hi%12 80% Tdh o 72457 HIRIZIZH 60% 12
BL7: REBOREICEVISCTEET S LB
VC &3, Wil 3 HRICIUHE®ZD 4%, 7 A%
41% 1WA L, BVCHIZED S AsA BOEI& b I
B3 HRIZ67%, 7T HEIZIZ60% B L. HA4
ADRKEVD DR ACIZEFET 5 &, #VC BI3IFE
SHBICINEEHR D 83%, 7THE67T% 2R L7,
BB T OB VC iz 5D 5 AsA BEOE A28 70
%THo7z. I5CTHRTS LHEVCER, BWE3H
RICIHEERD 5%, 7HH% 4% L%, 4CHED
YOI VCEOBREEMNMEL oz, BVCHIZE
D5 AsA BOE G EFEHMH T 70% T, 4Tl
DHYDEEE R, LLEOERI SR — DM TE
FLZbDTH, 4CHEBEDHFFI5CEHEL Y VCE
DEREENBP 20T, LVRETEBL-F?E

(563) 73

NI | -El ectronic Library Service



Japan soci ety of Home Economics

smali large

small large

T T 0T 7T
0o 1 2 3 4 5 6 7

AAO activity (unit/mg of protein) GLDH activity (unit/mg of Mt.protein)

Storage period (days)
Fig. 5. Changes in the GLDH and AAO activities of
kidney bean pods during storage for 7 days
at 4C and 156C

& and [: GLDH and AAO activities at 4°C, respectively. ¢
and l: GLDH and AAO activities at 15C, respectively.
Each value is the mean+SD (n=4). The definitions of
small and large are as described in the legend to Fig. 4.

wkwz b,

2) GLDH 3 & 0" AAO iFH AL

K hOHF AL XDL D% 4CL 15CT 7 HEGEE
L7k %0 GLDH 3 X O AAO iFH %Ak % Fig. 5
2R L7, GLDH ¥4 XD b DT, 4CICH
BT AL 3HBICINEERD 108% ML 7%, 7
H#%1258% A L7z, I5CICEFET AL 3 AL
91%, 7 HEIZIZ66% A LIz, ¥4 XDKREVD
»? GLDH {fthix, WHEER IS L TACTHERTIE3
B#%72%, 7 B#I21E55%2@A L7z, 15CHET
X, 3HBIZIE57%, 7THEBRICEALALOT, [FH
—HF AL ZXDL DT ACHEDHH I5CHEL Y, BF
B & GLDH AT E < Rz, —F, AAOTE
Pix, 4 XADOACHEBETIE, 3 HERICNEEZRD
108%, 7 H%103% & & ¥ W BiLL e h o7z, 15CH
Bobnld, 3H% 121%, 7THHE 1090% L RREL 2
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o, FAXAKRDACTHBETIE3H, 7THRE HIGE
EEOE®ED 170% FciimL7z. 15CHBETIE 3 H
% 220%, 7T HHRT108% 2, WEHFLERLZ. &b
SOHAXTHACHEBROHFP LCTERLD b
GLDH i&M2%8 {, AAO IFMME L &bt Db
EVCRERNACHBO B » 7L EFEL
e,

R A AORLHLERAEIZL L VCEZ BT
BE, ERZALEIR, NEVH AL ZADERVATA
T34 ClFE 3 HERICER VCE X #EML:. £/, &
BWVAITADH A4 /o> GLDH & (12.5 unit/g fr.
wt) 3% A4 AKROFEE (8.8unit/gfr.wt) LV bLE
WO VCENPEL kol b EEINS, L2L,
VAT ADH A WD &5 IZINHEEZOK VC EVE
{, K2 GLDH {EMRLSE L 2512 b b,
BVCEBRI LETA DL H o7 (Fig. 2). HlIE
L7-BEFEEMIZ GLDH & AAO DATHANDT, T
FO7AaNVE VLY 7 —ERTAINE VERA
VAFIF—¥hED, TAANYE YBORBICHES
THEEZONIMOBEREN VCEDOREIZHFS LT
WAHTREMATFRE NS,

Fea B —RICHBEORRG ZEAT 2546, R
2~3HIFBEBALTWwLIEEDbNS., BAH»EHF
TIZVCEDNSWVWEEZOLNLDT, ZOHBICET
HOPETHEVZSE, TARSEITOURMME, Eik
Tk, IR BB TS VCREERNSE 1 -7DT,
BEAHDS 3~4 HEITILET 20 FE L WTH
A3, LIL, TARASSITOREERLEIRVAITAD
KELY A4 XIZBWTE, EERE?HE VC EIEHE
BULEEIT LD, TELARTHEORNDDE R,
0, BABIRELELLAPREVEVR S,

4. B B

(1) NEEHDIRZALIDVCEIE, ERVA
TFA, +TREETFTINED»o7. VCERBED
GLDH iEMi B 2 L h SR 2 A L) THL, VC
A LEEE D AAO TEMIZ SR AL TED o /2.

(2) RERBEINEZRVAITA (3A5-2) 2+
RSV (FER) BBEFNCTFERDIEP Y TERL
VC B HER, GHEFBRF OERMLEIY S0 o
7.

(3) ERPVATALRETETAEE, ACHFBROAH
I5CEBL ) b VCRBRERSE» 72, /2, ¥4 X
DINEVD DD FHNRVCEDIE W 212, 4CHEL
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FEe EICET ARUEFHOGHETEF O VO Ik

£33 GLDH M L IED, AAO FM L IZBOMHEEHS
Wb LHwh R E N,
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