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4. Transport of Ureides
The ureides allantoin and allantoic acid are well known as major N con- - 9
taining compounds of plants (Reinbothe and Mothes, 1962; Hegarty and * sz=kb"
Peterson, 1973). However there has recently been an increase in interest in
these compounds’ as they are major transport compounds in economically
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The accumulation of allantoin in the various organs of soybean can be seen in ;fn
Table IV. A number of detailed reports on the distribution of allantoin have 2 °c | & g ;
been published (Matsumoto et al., 1975, 1976, 1977a,b,c, 1978). The ureides E 22
are also transport compounds in Pisum (Pate and Wallace, 1964; Pate, 1973), s &
Vigna (Herridge et al., 1978), and Phaseolus (Pate, 1973). a oo 'go
There appears to be a correlation between nodule production and allantoin S w | g E 2
synthesis, (Fujihara et al., 1977). Non-nodulating varieties of soybean grown § i g
on 50 ppm nitrate produce very low levels of allantoin, (Matsumoto et al., = b3
1975; Tajima et al., 1977). However, the allantoin concentration increases 3 T 8 g
rapidly if the plants are cultured on higher concentrations of nitrate or urea § bl - - ? =
(Tajima et al., 1977). Thus it would appear that allantoin production is not a £ = =
direct result of nodule formation or bacterial infection, but a response mech- g s E
anism to the presence of high concentrations of reduced N. Allantoin repre- S & 00~ %3
sents a convenient compound for the storage of reduced N at a minimum cost g AL ey g §
of fixed carbon (see Section V). E § g
Balance sheets for production, storage, and utilization of ureides have = g
been constructed for different stages of development of the nodulated Z E Bl .8 g £
cowpea (Herridge ez al., 1978). In practically all periods of growth the shoot 2 2 .o=_° E g 1;' ,g S| = E
metabolized over 90% of the ureides it received from the roots, which acted E § aRZEG [ X8

as a N source for protein synthesis. During early fruit development when N
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The accumulation of allantoin in the various organs of soybean can be seen in
Table IV. A number of detailed reports on the distribution of allantoin have
been published (Matsumoto et al., 1975, 1976, 1977a,b,c, 1978). The ureides
are also transport compounds in Pisum (Pate and Wallace, 1964; Pate, 1973},
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There appears to be a correlation between nodule production and allantoin
synthesis, (Fujihara et al., 1977). Non-nodulating varieties of soybean grown
on 50 ppm nitrate produce very low levels of allantoin, (Matsumoto ef al.,
1975; Tajima et al., 1977). However, the allantoin concentration increases
rapidly if the plants are cultured on higher concentrations of nitrate or urea
{Tajima ez al., 1977). Thus it would appear that allantoin production is not a
direct resuvit of nodule formation or bacterial infection, but a response mech-
anism to the presence of high concentrations of reduced N. Allantoin repre-
sents a convenient compound for the storage of reduced N at a minimum cost
of fixed carbon (see Section V).

Balance sheets for production, storage, and utilization of ureides have
been constructed for different stages of development of the nodulated
cowpea (Herridge ef al., 1978). In practically all periods of growth the shoot
metabolized over 90% of the ureides it received from the roots, which acted
as a N source for protein synthesis. During early fruit development when N
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TABLE IV

Variation in Allantoin Concentration of Each Organ of Nodulating Soybean Plants

Weeks after sowing

11 12

10

Organs

513 342 408 734 853 1010 913 287 16.3

4.7

Stems

4.9 7.9 20.3 26.0 3.1 95.0 11.9 6.0
54.2 112
676

2.8
34.7

Roots

14.8
175

77.2
214

92.6
678
125

57.6

651
149

54.8

42.2

Nodules
Pods

54.8
14.8 15.8 16.0

33.6

Seeds

¢ Allantoin concentration in mg/100 g fresh weight.

Taken from Matsumoto ef al. (1977a).



管理者


管理者


管理者


管理者


管理者
The Biochemistry of Plants

管理者


管理者



Purine Bdse

- Q H
i ﬁ ) Uric AcID

0%~ C ™

H " (UrrcasEe)

oxy—N

X -
H‘“[' I >=0 ALLANTOIN

N

=

OF TN 4N
Hzo‘i ' (ALLANTOINASE)
H,Z coo” l]IHz

S~ Cxo AELANTOATE
H

0?
H
1 (ALLANTOICASE)
HN OH NH,
.c=OH0
H H’C\u’é\o GLYOXYL UREA

11

COOH + '3‘C=°
CHO _
GLYOXYLATE UrREA

METABOLIC PATHWAY OF ALLANTOIN

16. Nitrogen Transport within the Plant 597

Fumarate

Aspartyl inosine o - Adenosine 5 -

5’ -monophosphate monophosphate

Aspartate
+
GTP

Inosine 5° -
monophosphate

NAD Glutamine + ATP

NADH Xanthosine 5~ AN 5 Guanosine 5/ -

monophogphate monophosphate

Fig. Sb. The conversion of inosine-5' monophosphate to the corresponding adenosine and
guanosine derivatives.

There is a strong correlation between nodulation and the production of
allantein in legumes (Matsumoto et al., 1975, 1976, 1977a). Certain studies
with '*N-feeding to nodules have shown limited incorporation into ureides
(Fujihara and Yamaguchi, 1978) but others have shown N, and “CQ, in-
corporation {Matsumoto er al., 1977b; Herridge et al., 1978). Presumably N,
is rapidly incorporated into purines via the amide transfer reactions of
glutamine. The data of Matsumoto et al. (1977b) suggests that the purines
were converted directly to the ureides, and not incorporated into DNA or

RNA.

Xanthine oxidase activity was detected mainly in the nodules of soybean
plants, and showed little activity in the roots of a non-nodulated variety
(Tajima et al., 1977). High levels of uricase have been detected in soybean
(Tajima et al., 1977) and cowpea (Herridge er al., 1978) nodules. On matura-
tion the enzyme disappeared in the roots but significant activity could be
detected in the pod and leaves. Uricase activity has been detected in glyoxy-
somes (Theimer and Beevers, 1971) and peroxisomes (Tolbert, 1971). In
nodules the enzyme is apparently associated with the bacteroid (Tajimaet al.,
1977), although no attempt was made to identify plastids known to be present
in root tissue. _

Allantoinase which may be considered as involved in the synthesis of
allantoic acid or in the breakdown of allantoin, is apparently w1despread '
throughout the plant. Although the enzyme is present in large amounts in the
nodules it may also be detected in leaves, pods, and maturing seeds (Tajima
et al., 1977; Herridge et al., 1978).
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Weeks after sowing

of various nitrogen components in roots.
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3 5 4 7% 9 ul
Flow;::: afi?::: fsif:::;g ‘ Maturing (A) Nodulating soybean plants were grown in nitrogen-
i free solutions. Stems (-@), roots (-Q-), nodules (=¥X-),
leaves (-I}), pods (-&) and seeds (%) were separated
at each stage. (B) Non-nodulating soybean plants were grown
in cultures containing 50 mg N of nitrate per 1. Stems
(~®-) , roots (-0O-), leaves ({}), pods (-&-) and seeds
(x~) were separated at each stage. The value was expressed
Weeks after sowing on the basis of the organ of one plant. '
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1000

500

mg allantoin/100 g fresh weight of upper stems

Weeks after sowing

|
|
Fig. 30. Allantoin concentration in the upper
stems of grafted plants.

Soybean plants were grafted in 2 weeks after
sowing. A62-2 plants grafted onto A62-1 were grown
in nitrogen-~free nutrient solution (-O-) . A62-1
plants grafted onto A62-2 were grown in nutrient

SRR & D (1977) solution containing 50 mg N of nitrate per 1 (-/x).
A
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教育協力拠点形成事情成果報告書　平成２１年３月


管理者


管理者


管理者



WAL BM, ARREEICETI2UIRFZHOE UcREYMIERREETILOBEE ZDER
T2 0 FEXHRFEE [ERGHA 27T« 71 HEGHURREBERREEE TFH2143A8

a1, 7I1L—2{t, EEER0ER. AR

RirA MO

& Boeng Tranh Khang Tboung R ey i Irea L Lo
Trapeang Kal P l R . Kdel e Ponley cn_-un; s
« Trapeang Tuek| ope L>_ e =) c+
e Ponley Thoung
—hm Rumpeak Pen O.t.dafn Soqnya & Ponley Ll

L Tms”hm;‘ Pon”u.k \ Lumchany®
* Shay proj " Tl Trea {
/

Thiok Yol "

. T;»“Nsaom . ‘ ’ £ . ,/ r;\l - \\; | '. - - II“Q¢'L‘!&
g || i [

Trapeang Thum thﬁﬁm}uﬂ} m

Trapeang Chhuk |

\\ OuSvay Chelf Baray | a
’ |
N Thon Mon Cheung

Y_Pray_8rong, ” Tonslong Khlout
1* Chhe hw‘l‘”l Brakjeb

Prey Run

PreysChheu Teal ("

Prey cnangmk

Prey Damrel

| | \
mpungmma | . 3
e By g sl |+ Tumnob Chrey ""sy . . = OdPou
f f 3 - ‘ | Thmat Pong vty i g A g 1 Z
== : - Pong Turk Che e g o : y‘(wy/. B Kranh:nw T eang Khnor Trapeang Ponluh (
iy . us -
| K haeng Nhang Kisong Tesr [(2UK Kiimoung | o : 4+ Rovieng
’ = jfonsaong Snao ;| | A L
= = 2 Kol Kom ¥ & H S Fonedn Kouk Nhoar
1 - ] Cfe * TnaotCh
] 3 Angk Ronean g  Trapeang Thu ‘ i naot Chum
] Trapeang Rlussd I i - 4 cnmng Kraeus. v P E
=X = =1 Ye L4 'r/ chrey T ) i i s L '* Cheu Teal Bak
o) | H X
~ /y/ ram Kak“""® ' Chrey Veng T = - | Krang Thum
e : . 3 \ 5 :
¢ - b — E | | - e

Trapeang Ru o
Trapeang Kaes

g .
Phnumtkhbﬂ!’ Sves ““"“{' 6! Angk ao)u 5
® smhb 2] Howos | | fapeang Kniout SR

| fower ; [T ia g s Doung thf):

"+ Trapeang Tonle

Roteh Phiuk

T BhERN 5+ L

| L y B:m-:y‘. A
SmhTakuon T\ [ JAn nwsa»qcm. . kY
» 1 # #r’s’“ o |
* _ Chen

Kraom |
\

‘ TaPr.uh// “Chiey 1
Kiang Tnaot / +



管理者
松本哲男他、開発途上国における拠点大学を中心とした農産物加工産業振興モデルの構築とその普及
平成２０年度文部科学省「国際協力イニシアティブ」教育協力拠点形成事情成果報告書　平成２１年３月


管理者



a1, 7IL—2{E. EEROER. MREE
~ i BEhEEFH~

B#&o#fi ‘ ‘ TR P OIBEREIR i

=Et2— FIURRKTF
+1xfirE + KT +HBNER

™ ALEXRFRFERBEETHBAMR 55— '
'/ International Cooperation Center for Agricultural Education %

Nagoya University




aE]. EREORBMLEOER @
‘*==ﬁ$994¥a§§§£§‘“

(1) RBEFBROXPEDNATHSURZIR

SIS %

- HAHEXRFRFZERBEHAAR L 5— g
/ International Cooperation Center for Agricultural Education mn

Nagoya University




aEl]. BREORBEMLEOEE G
(2)

) BE 'I'\".ml*.:‘l'%ﬁof‘ﬁﬂ*—l’("l&@%ﬂ

.....

mEETOFIR



mE]. EBREORAM LEOKIX ©

= °f~ * ~~
2) ii"t ar,zas o1 BN KER

BOEIT(E
=N



Bl BREORBMENEE D
2) ZRBOKE <oz

(3) FHORMNSMBMOMERAN

1
Vo o .
-

é,.ﬂ"*':_ P A

RHIFKT
REEHRN
2%:it g

mEICFD
PFADJEE




mEll. EREORAR . EOEE




TIMBIEOE AICS SISO LR

k BRI
e —— L3 b

-




aE) 1. 7IL—2E, EEEOER. REEE
~EERROV7ILl—2HLEEERTER~

1) IBBERROWK

‘08 157 —
09 48F == 7IL—2E(IFBICHE )
10 8~10#FE 27IL— 7Rk 3

SRR - SRERMEIC3E0 BN

2) BRIEBEEROER

71L—24E 40 80L(40%)/B

12BR4E 200L(40-25%)/ B gy AN—REER
20105BfE 1,000L(40-25%)/B (FEFRTER)
HER/HORE(100L) X BREK(10)

BHEBXRFRFERBFHOATFR L 5— )
nternational Cooperation Center for Agricultural Education %
Nagoya University



aE) 1. 7IL—2E, EEEOER. REEE

~REEE~

A 1514 2 O R ERFO)RIER

(1) B#, 2k, 1712, &, R\, b, iREEROE T
(2) ERUECIRSIFES
(3) FR185IATHF B BRR7S

- BICTFRIRIHES D, (IIIEN R TEG(),
mRENOEHIF—EOKRTESMIZESE ).

e y | ‘~, 4 T\
e : & ) = A\
\ 3y > L ‘v_. -3 -: 1} 8 o »di
Y 8 I 2 Fo Fhanl.
N ~ peol i
L F o | & -
L ¥ - mis i
S o : - | =
L), g5 EEr < . -
{ )f . B
| LR >
\ i -
[ o
s BE
=R eIE

= ALEXRFRFERBEETHBAMR 55—
' ‘ International Cooperation Center for Agricultural Education
Nagoya University



a2, B, 5\iR5E. RigoMRib
~@R{td~

1) BRAEINIL

(1) 2FAMERREBBRRENLHICFDHEB
'Sraa Takeo =2 7AOiH
ri‘:\fi(’i’ﬂl‘) [ =¥|]8

25%(alc/vol)

nternational Cooperation Center for Agricultural Education
Nagoya University

ZEHBAFERYERSERATR L 5— ﬁ,}
V=



a2, B, 5\iR5E. RigoMRib
~BR{t@~

2) BERFONFERNIAT7

4 - RMOICTIREUESR. [SORBRMSANM-LNIS ez AT
m ;RIL

B oy

m = 72—

3) BRERTFHT

(1) BRE. ERE. RHKEASFHSOBRIE
(2) RUAICSDEERE:R

| __—eamm—
BHEBXRFRFERBFHOATFR L 5— )
nternational Cooperation Center for Agricultural Education %
Nagoya University



a2, B, 5\iR5E. RigoMRib
~ARFTECHBBORILD Ehithik~

E L EST —H—REBRS HRELEHER
. SRR | |

b AERROKRBERR(40%, |
25%)% LB DABEROKIE

F EHERBICHUT, FICEIF S

T ir—NREOEE
DEBN:RHEI28A
it 214K
2009%12R158B~188 7/>l\°>lC'CF#le
S AR XFPRFEREFEHARRE5— ‘
nternational Cooperation Center for Agricultural Education %

Nagoya University



a2 BeE. 5RR7T. ARIBOMIB
~RTCHRBORI2 AEOER~

0 EOBNIFETINM?

EQRDFETEM?
KPR DER A# %
8.6%
RT—R/7 A (25%) 177 50.7 0K)
RF5—= 27 A(40%) 142 407 "RI5— - 2A
—RRDE 30 8.6 (25%)
N "25—- 4%
&t 349 100.0
- (40%)
—RRROA
Data source: Questionnaire survey in December 2009
E\ FEBEAEYERSER TR L4 -
'/ International Cooperation Center for Agricultural Education %

Nagoya University



a2 BeE. 5RR7T. ARIBOMIB
~RFTCHRBORILG AEOER~

0, ;BXROEE N\ EP

RN RIZHNIOA
19% 1.2% 37%  23%
19.0% (5K) ~(3K) 10.3% (13A) (8K)
(49A) EEEDS " Thim
36.0% n
(93K) " i L
. "HEE
" 2—R—7—krok
"NEE !
I{ﬂ .M
Bhisi
Bhiz|)

ALEXRFRFEREERAHR L 5—

International Cooperation Center for Agricultural Education

Nagoya University

Data source: Questionnaire survey in December 2009

&




mEnZ. dmit. s\iR7e. ARigORh
~BRFEECHRBORIG® REOGR~
0, EROH TR

RN RRENIOB
oy £3%  10% 09%  2.9%
(z_’% (6A) A) (rzbq,f) (3K) . (10A)
[ | g T~ B g
LZ2RTS "LAMTY
K-
"EI5
" BRI
[ ] ﬁg - ﬁh

Data source: Questionnaire survey in December 2009

™\ ZHEXFRFEFRZAFTHAMR > 5— oy
) International Cooperation Center for Agricultural Education %

Nagoya University




a2, B, 5\iR5E. RigoMRib
~BRFECHBEORILG RiEFOFMH~

BRHNIFTE (v-349) BE (N-349) BB (n-349)
"ERHOF() "ERFHIC) EENHD TEEHGL " HHSE "R TE T SE

25— A RF—- A " 25— A

25% 25% 25%

0.3%

R5—RirA R5G— R A 25— A

40% 40% 40%
—iRROM —iRROME — iR RO

TIL2—ILE® (n-349) R (n-340) RAILRX (N-349)
LSANLE A " "HD TS R2MILK "2MILRTEL " RS

RG— A 25— 7% RG—- A

25% 25% 14.9% 25% 0%
R5— R RF—-RA RT—RlrA %

40% 40% 14.9% 40% .0
—iREROE —fizEROB 14.6% —iRERO;E 0%

Data source: Questionnaire survey in December 2009

ALEXRFRFEREERAHR L 5—

Nagoya University

International Cooperation Center for Agricultural Education

&y




a2, B, 5\iR5E. RigoMRib
~BREEOm ~

ARES OV A TR

2/ NCTHROEREBER 12— 7~ EL, 295 RBEEILLT—RTHERAN

(1) &FIL IL-O21%IL RLIRL =
(2) LR F-LPTR  FHRERHS
(3) FvF¥F— R—NK—2—f+ ik

4) BBLZRN >

(5) WMiTIH

ZEEXYRYERSE R NFR L 5 L
nternational Cooperation Center for Agricultural Education %
Nagoya University



a2, iR, AR, RSO
~SRORE~

E RET7IL—20F1(E

E REBROENHNOTMAI1 00855
E HRFCEXBRICE D <HRERO)RATh

E Y291 F— O3

b RISk OEL

HAHEXRFRFZERBEHAAR L 5— - =
nternational Cooperation Center for Agricultural Education n

Nagoya University












I

e ian Rice UQ‘"O'
uwfm Cambodia

0%(ale/vol)

m? amreger;
N AGOY AL aly




o). BRBENONBIRIRNO 711513477
~ BN EERNET D~

1) RUAOFEH-FIBAO) “on the job training” O)Elit

.

BEBPIRICSFDREEIRIES

ED AHEXRFRFERZBERIFRE 52—
/ International Cooperation Center for Agricultural Education )
Nagoya University



o). BRBENONBRIRNO 711513477
~ B KiENE2~

2) RRE -BF22iBUE, RUAFEANOKBREOEH

|

I .
SN e PR 2
MmHcoOT A r—NRAE(—H—RETE)
b‘\ AHEXRFRFEREERAARE 51— y- =
'/ International Cooperation Center for Agricultural Education %

Nagoya University



a3, BIREENOVRBIRBNO 71— 13417
~B#NRIENE 3~
3) RUALESEASREHOFLIHT SRAOBELTOMRM

\




2
;
B

ﬁﬁﬁﬁﬁth*ﬁﬁﬁﬁﬂb

@Hﬁh‘%@ﬂﬂ&ﬁilﬁﬁﬁ @7 I—?-?Lﬁ/-r—/a’/

a‘\ International Cooperation Center for Agricultural Education .£=F
Nagoya University ,



mang. ,Eihﬁfﬂﬁt,ﬁibﬁ FHORERE

1) BcEHib  B=5FHBOALHOT—172 2+ E

B FERICHD T, RInTOEBRZHZA - RBICEH AL
cEOER, SRR, SROBEENHFICOVTHER

RIBOIRT ’7!L—7ﬁ§ L

ZEEAYEYERSERNTE L S— y
nternational Cooperation Center for Agricultural Education %
Nagoya University



mEnd. BEFHAE EBNAFHORERIE
~ B FHIGEENE ~

2) RUAZEFELERENAE (R)ORERR
2 EROMARFICHH SHENHE MAEREROHHMH

(1) *ﬁi‘l

(2) NO-—t—%
(3) =l
4) IR |—-AL P RAAREE R

et

IRt RUAOIRIGH T - HIROCHOAERN

ZEEAYEYERSERNTE L S— y
nternational Cooperation Center for Agricultural Education %
Nagoya University



& EhS. MEHEEICH M SERBROESR
~#44 - ALROEOTRI§A9H~

B 21 RERERISERKER(ALRO)EQ), R R E
> ART 10T IIMEFKIEICEIT SHRIEHA

B BFTOREMINIERRRICRT A HIEOE#
->Sv>7—-='77|'2'\6)’"‘5i6)1=0)6)&1‘7]ﬁ‘52

MEL7—RTBRE  WEL7—RTBRE  WELT—RTBRE R
(R For24ELD) (FPHEERRRTE) (FZREERRAE)

ZHEXFRFEFRZAFTHAMR > 5— oy
nternational Cooperation Center for Agricultural Education %

Nagoya University



aEnS. MEERICHH SEREROE R
~TFARICHIHHE Rt~

B JICASA RSB, FARBIUKRFRFER, =H4E. NAFRI
[CFH VT, MIOHRICHUSIREMERIRBHICOV 1TIRES
B SAZRAIKFEHBICFDIR—RF1 L IRABOEEHBORE
r=EE TN LRICAS S Mo ThimAE O EE
FARBURFRRICS DN KT TOBENORE

[———T

A RBIARSFEHRH AR RthEELR A ROREEHSHOMRE

| —
AHEBRFRFPERBHIHAFR L 5— )
nternational Cooperation Center for Agricultural Education %

Nagoya University



iaEnS. kR RICHITDE RELROE E
~ZvrI—IcHtDBAED~

B AT RERKE. JICAZ - 7—EFEPhFONM

B So 77— ICHT3REMNIERERFRRFEORROILIE
B 1 I BRRFERRTONR—Z251 L IBEOEIEHBORS:
B REMNIEROERIEERVAEERE]

: il - A e
AT REAFIAR RO REMNIRONE HCAZ> 27— WP
ALEXRFRFERBEETHBAMR 55— -y
nternational Cooperation Center for Agricultural Education %

Nagoya University



ixoiE—iR, PEEHENR, BREKIBERIR
BRAEAK. A BHBK

ARERE R, 2AZF, Nam Souteang,
Mikolo Christian, fHLLE

ERFIE, AhAEE,. LWORYBIAIIBHETS
BROEH

W21 Fx— OB Z R TFSAIBGHEGRR
FHRIGRAO SN

HLINESIINFUE

HAHEXRFRFZERBEHAAR L 5— .
nternational Cooperation Center for Agricultural Education n

Nagoya University



WERATINECREICRHS ! R !

B&. FANFMILTNEHE, EREAKRFICHE-
C. &Fh-IE0 ? EiLEEL TSN T 1THLINES

cNDSIFREHT—ERXF NS0

|
2B AHEXRFRFEREERAARE 51— y- =
/ International Cooperation Center for Agricultural Education mn
Nagoya University



¥ 3
:

T R

A ANOBHER, RUABE. B A BEBPR

™ ALEXRFRFERBEETHBAMR 55— ’
/ International Cooperation Center for Agricultural Education =g
Nagoya University



