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Summary

In order to investigate the inter-relation with the
growth of the rice-root and its transaminase-activ-
ity, by measuring the growth of its root and tran-
saminase-activity supplying this root with various
nitrogen compounds(NO3;-N, NH,-N and Amino
acid.),

The obtained results are summarized as follows;
1. Growth of rice-root supplied with NO;-N is
generally increased in length and weight, comp-
ared with that of the root fertilized by NH-N.

The above-metnioned root with NH,-N is not
only decreased in its weight and length but also
is apt to inhibited its growth as the nitrogen
concentruration is increased, in compared with
the root provided with NOs-N.

. The activity of G.O.T. and G.P.T. for the root
fertilized by NH4-N, the badly grown root is

w

generally increased, while of the root supplied
with NO3-N is decreased.

The activity of G.O0.T. and G.P.T. for the
root provided with amino acid known as the
considerable growth inhibiting compound is gene-
rally decreased, while that of the badly-grown
root is increased.

. The activity of G.O .T. and G.P.T. in the

supernatant fraction of the rice-root is for the

o

most part, high and lew in the mitochondrial

fraction.
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2 gk, =d /O 5L kgl el A Amino @
A% 3 Glutamic Acid & H.hez #Bidtd 7-Am-
inobutylic acid & Carboxylation o] 3t Glutamic
Acid 29 #®B% Listol Aspartic Acid 28] {LEY
mgol HEdtd o4 o ABERATAA R8s
Hol & Gyl JoiMde miFad Ee Ba
7t dojvta geta st ok FEE FHEE
#LAWS ] EXALY —BozA Glut-
amic Acid o] 4 &% Amino B0} KA MWL
of #Wi Hol Rk 4AgA 2 Amino RS %4
mg Z&Sd A4 NHeNE B4#83e Glutamic
Acid ¢} Amide {koll #4448 AHolA Amino E-& #
#58 2-e Glutamic Acid 9] I Amino kol #3te]
A7 a-Ketoglutaric Acid 7} TCA cycle o] #&3Ho
2 Keto Bo 2 #{t=o] 245} Glutamic Acid
Abolo] Trans-amination o] o] o]z Aspartic acid
9} Alanine 9 #£K°) 448" 4 o Aspartic
Acid 8] 4:/%-& Oxaloacetic Acid &) Amino ZLBfZ

of &3l £RA AL AALd Glutamic Acid R

o] RS EEY % Glutamic-oxaloacetic Tr-
ansminase, Glutamic-pyruvic Transaminase (L{TF
GOT, GPT B}- %-ﬂ.)aﬂ %jﬂ-@] d‘%‘m (18} (14) (16) (18}
Hih o= @yl B HEsl ol 5o 3o KK
o R el A GOT, GPT o B3 Fite sz
Bl glol FRERMEY 55| NOs-N, NHy-N
PufEe} Amino B8 Ht#She] KEE KBS
Bt FAE BE REME S0 2ol
A GOT, GPT o Figes st REpEEst
Transaminase 9+2) PRFHFE P22 BRI S
2 ERE Y @Ede veld.

k &
1. kg2l KRR

gk ERES BRI KBl BFE0.2
% HgCl, i3k o= MBS bl HEBK= ik
e} 27°C 9] Fwaopol B T2 W BIFA
A, B BT 500 ml Beaker & %5 Vinyl
Moz Aol BEKS Yol Vinylfkd #EEILH
v}, BigE 28°C Y A THH BEAA %
WYY £BRNS RAESQor BB BREH
o) M ShTh. HEKY AR Table 15} 7
.

2. kiEshiEYEH BRARN

LB BEAA BEY B 12 B FRSY A7
o) 0.25M Sucrose 4ml & fnste] 3000RPM ¢ Glass

Homogenizer = 15 4] k®3tolA @EREste] &
ol 0.25M Sucrose Solution 2ml ¢} 0.01M K;HPO,
Buffer Solution 2ml & st 1700 RPM o4 10
2 RLY EYS RESL LBER mlE

Table. 1. Composition of culture solution.

Element J Salts used l Nutrient level(ppm)
N “Amino Acid 20

‘ NaNO; or NH,C] ’ each ((5)0,120, 180, 240
on_r, NaHgPO4 20
K0 K>SO, 40
CaQ  CaCl;+2H,0 10
MgO MgSQ0,.2H,0 10
Fe;03 FeClz+6H,0 2

Note: NOz-N, NH¢-N Solution pH 6
Amino Acid Solution pH 5.6
Amino Acid; Glutamic acid
Aspartic acid
Glycine
Valine

Bete] 2@FREoE 484,
3. kigiRel MMEE s NIl BEREM

Rt 3t 2E#K 3ml & H3e Tominaga Co B
o HELEEE 5000RPM ol A 10 E7F #.LSHY
Supernatant 73 Z{(Microsomal  fraction)3} ZELEE
(Mitochondrial fraction)® 43t}. Mitochondrial
fraction o} &= K,HPO, Buffer solution 3} 0.25M
Sucrose solution o & F#iste] Supernatant 2} [
—feo 2 3Pt

4. Glutamic-oxaloacetic Transaminase SE{EEF

_O_I wi {7) (8) (9

L-Aspartic acid 9} a-Ketoglutaric acid 245
37°C ol 4 1 B&[S incubation o2 FEH=E & Oxalo
acetic acid & 2-4-Diphenylhydrazine o 2 B A
sl Reitman 7 Frankel $%® o = #5349}
B o] Hike M GOT AlEmez Zxsld o
7] 3o HER @RI JE aKetoglutaric
acid o] Tgmpgach 42 1.7mM B RS
Arth. o] HEE-e GOT Efkel sl & Ml H
HAE THEEY Aoz @Esa . 3
BEEF N A 45l oxaloacetic acid o] HiEol B
REES PHRISH] A Bolth. o o] HEL 8
fEo] fH{EStR FAgEo]l BEEC)A KRB =
A AT o] HEE HANAT. a-Ketoglutaric
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acid Fasls@ital, Aspartic acid & Merck Co 8
E #ASYS

5. Glutamic-pyruvic Transaminase ;B
_ql iﬂ]‘lﬁ(’ﬂ (8} (9) (10} (11)

L-alanine 7 a-Ketoglutaric acid & -8} 37°C ¢
A 1HR incubation o2 IS Pyruvate &
2-4-Dinitrophenylhydrazine o 2 Bt H htadle
Reitman 3} Frankel £o = HisEstgd=t. B o5
& incubation € 30 +SHA Ho] Q.o 1 H
o2 dtgtl. L-Alanine, a-ketoglutaric acid, 2-4-
Dinitrophenydrazine -2 Sigma Co.#8& i fI 3t o).
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1. kiEHel £R0l niXle FEEFESM
7

ZBEB/EF o 2 A NH-N NO;-N Amino BERE
BRE sEel nshe] 7 HE EHlA £HAL
#HEE Table2olA us K] glo} 4 NOs-N &
B NHeN @l hote] BMEY #E vz
for NOyN sl glelde st @mdel
stebA 1Re) fhRe] BiESH NHe-N BEy BE
o @me gl R ERo] TEIH {HEo] M
fE L g BEDS M R AEREE T
7] of 591t NOs-N T NHe-N il Hahe]

FeEs] &S e gk RES 21 REE
Rlat v e —Ees NH-N BR
7} |WEC B A BEESH B el we RE=
Wotel NOx-N fEE NHEN @il Wehe] B
T AERZES Vel a Jor RE BB Bind
o =te}l jREo|l Btz Yot BEHF BEo=
B9 4£HL AES NHeN REE NO-N EHA
e R AFH-S HFHE BEE e
NOs-N &= {Litest: g£F S #astz el

REA o4 E #F E5d.

Amino #-& 4T BBEEAA EET B &£
B 29 RES BE REE 43t Glycine,
Aspartic acid, Glutamic Acid, Valine 8] o2 4
BHo) Fon Litd Amino & HHEF 2T RY
4fo] NHeN v ot £ #HRE2 g g2
ZHW 59 EBRERGE BT FER/ST fou X
" R AR A IH8E BRE 2olx 3
o}, 2B FEERLE] KEH] LR
" %= BEe NOs-N EH 7 NHe-N ¥ 1+ Amino
EhEel Hstd A RS [@Este fme da
NH,-N g8 Amino BEE = mfilshs HHrel o
= AZch NOs-N sl Rigd £K£¢ RESE
WEE o BT BESR o S3HOFe] i
WS vhepo] B BIT WREC ¢ RARKH
#e| gifpel dol vt FRFR Amino B R4k
ol HFEA] ket A,

Table 2. Effect of various nitrogen compounds on the growth of rice plant in culture solution.
Treatments | o€ 0L | WO O | e kit Poinht om) | i (o) | oy
N O 4.69 0.30 4.20 10.18 0.32 0.620
NOs-N 60ppm 8.42 0.467 4.16 7.95 0.345 0.812
NOsN 120ppm  8.54 0.482 4.00 8.95 0. 407 0.889
NO;-N 180ppm  8.81 0.400 4.55 11.12 0.452 0.852
NOs-N 240ppm  9.43 0.425 4.06 12.52 0.542 0.967
NH,N 60ppm  4.50 0.145 4.21 9.37 0.275 0.420
NH,-N 120ppm  3.64 0.134 4.35 9.27 0.312 0.446
NH;-N 180ppm 3.27 0.087 3.30 8.95 0.315 0.402
NH¢N 240ppm  3.23 0.063 2.41 8.25 0. 353 0.416
e opm 532 0.225 4.72 7.74 0.3% 0.615
fgﬁ"ic 20ppm  6-10 0.240 4.75 7.35 0.260 0.500
Glycine 20ppm 6.36 0.272 4.77 8.28 0.275 0.547
Valine 20ppm 4.80 0.217 4.86 8.51 0.260 0.477

Mean values of 10 replication
¥ Total weight of 10 roots and plants
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2. NOs-N 2} NH-N RE7} kRS GOT
EiEo ol BE

HHBFE o2 NOgN o NHeN & of o Kgo =
mstd —ERR A#EED KBRS GOT iEkE:

B RS HEes WEd HHRHBE MR
BEe =2 REAEEY #ERES HES=2E Anino
BARH 4%3) Glutamic acid & .00 23 Transa-
minase GOT & GPT iff:prele] Abolol Infmst B
#7 JE5te BRT BEE Table 300 RS
o, 2EERN oA GOT iEmiEs 29 NOs-N B
Hol golAx 180ppm E¥E 7} 714 E.2w 240ppm
L A ERE Yedz gor NONY 2
Bevb @ingde] wek BF ®insta 9ot B
Binel o o] iSiko] W/idtxlE gl NHeN
BEE 2y BEgd == mike —Ed Eng ¥
4 ¢l3 120ppm 180ppm FEH 7} =v}. NHyN B
ol NO»-N BEE #shal ko] fms) R
7t glow 278 FEs B4R GOT Eiks)
T BET MRt e 24F 295 e des B
£l FRESFS GOT HEe ko 4LE £
2 AYFE GOT rmike B BRE xolz
ok Mol glol A supernatant fraction of
AAE BEst Endd == Bostz g

3 3o

NH-N @i QojAx MEs #imel w=t &k
2 W4 3ta 9=, Mitochondrial fraction ol 1ol A
= NOsN giEel oA —Ed Ene 5
NH,N 2% RE 2 #RE vz Jdos —
e 2 BEmAsEe] RET NHeN#EHE7% GOT
EHe I BEERe] BFT NOSNEHEE &
ol wet.

3. NHyN o} NOy-N ®v} kigiRel GPT
BN Xl 28

Fim e wholgo] AR KRS REER M
K& 812] GPT #5#:2 Reitman 5 Frankel £ o2
BEstel 2 @RE Table 40] HRSAT. 2ER
o glo]A mEiEEE vl NOyN NH,-N 7} B
o} #@me vyl Bindn o NHeNEES
NOyN'BIES Hisshd ke QoA BED
#35 depja gk o) HEE 2w BHAE
BEFESE NOgN EEE GPT iEikol #msht
NH, N g8 QolAx gkl TREFE &
#:o] Wada gtk olggel B4R GPT g
W mET RS e Qdka 2530k |
K adlol 9lej4 GPT i&4#k& xw Supernatant
Fraction o] §lojA NOsN @EFe et @mng
3 iBiko] WdtE Frel fev RRAISH

Table 3. Effect of NH,-N and NO;-N concentration on glutamic-oxaloacetic transaminase

activity in rice root homogenate and subcelluar fraction.

Treatments (onYi}ég%eZensity) ?(%Ilj)e;* 12%&3;
NO3-N 60 ppm 0.310 0.08 0.043
NOs-N 120 ppm 0.320 — 0.049
NOs-N 180 ppm 0.340 0.069 0.045
NO;s-N 240 ppm 0.305 0.043 0.058
NH,-N 60 ppm 0.397 0.108 0.039
NH4N 120 ppm 0.430 0.060 0.066
NH-N 180 ppm 0.427 ©0.055 0.103
NH¢-N 240 ppm 0.345 0.014 0.07

3% Abbreviation: whole for whole homogenate, super for supernatant fraction, Mito for Mito-

chondrial fraction

NHy-N iR 2 #Ee @ ==t #mste |
-2 oy AHHISH chak NOs-N ¢ NHy-N &
HE WHste 28K 2ol mikel oA &
2 woFa 9 vh. Mitochondrial fretion -2 NHy-N
U} NOg-N gyl 7ol B fme] gl oA
7R NOs-N 71 NHy-N @Eel teste] BHES] @&

o] urc}.
4. Amino EgRIF7} KTERC GOT ;E#0l il
= 8
EFEBF o 24 Glutamic Acid, Aspartic acid,
Glycine, Valine & ft#gstol 289} MMEAD El
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Tabe 4. Effects of NH-N and NOs-N concentration on glutamic-pyruvic transaminase

activity in rice-root homogenate and subcelluar fraction.

Treatments \(Izgfilcﬁ density) %8}])%* 12%}3;
N 0 0.324 0.274 0.102
NOs-N 60 ppm 0.240 0.118 0.020
NO;-N 120 ppm 0.250 0.106 0.001
NOs-N 180 ppm 0.260 0.140 0.001
NO;-N 240 ppm 0.300 0.159 0.001
NH:N 60 ppm 0.480 0.243 0.045
NH¢N 120 ppm 0.465 0.200 0. 055
NH¢-N 180 ppm 0.440 0.209 0.035
NH¢N 240 ppm 0.425 0.247 0.130

% Abbreviation:
Mitochondrial fraction.

%3t GOT #5#:2 Table 5014 2l 4RI 4o
ARG Glutamate Valine BEIY iEiko] o+
Aspartic acid, Glycine -& & o). Supernatant
fraction o A & & &EHE Mola ¢l o Mitocho
ndrial fraction & wj-¢ ¥}, Ligk P2 Amino
R =30 Fo| KT BFR RPERME EHA
o] & Amino B¢ #3 g 2oz RPLEHS =
9 ggepgol RESCL FEgel GOT ke B
Bl FRETE & HAE RSz 9.

5. Amino BREy} GPT iEM0 ikl &8

Biks wkelto]l Glutamiic acid, Aspartic acid,
Glycine, Valine ¢ H##%E o2 #4439 GPT &
Mol 7] A& B#-S Table 614 2= Aspartic acid
Glycine @37} .o Glutamic acid, Valine & ¥
t} Supernatant fraction = Z-& #ERE veld A
Mitochondrial fraction & Efio] BESA we}.

Whole for whole homogenate, super for supernatant fraction, Mito for

5 =

1. NO;-N Ry} k#giRel £83 GOT GPT
& o= g

NOs-N Z#7t Kigigel 4&kd =X+ &3
GOT GPT ol =X NOy-N o B4 4 R/
45> GOT GPT &9l MMRE BB
= Table 2, 3, 4,614 2¥E wigzre] NO&-N-&
MRS RS RS NO#N o g &g oE
ol ®Bmdtm Q.o NHeN-S 8 |
el BEED AR 2£E vdFa Jlod 4R
£+ BE}e ERS ndqFx ot oo &R
o] fRiEd KERY GOT GPT 2 NOsN &
BEL #@ngd w24 EFHF #Bmstz deod
NHy-N #ifol o] A fHEs] kel +& BE

Table 5. Effects of amino acids on glutamic-oxaloacetic transaminase activity in rice root

homogenate and subcelluar fraction.

Treatment (ogtli}éz%edeﬁsity) ?F)I]))e;' I(V(I)l%))
L-Glutmic acid 0.150 0.048 —
L-Aspartic acid 0.035 0.028 0.003
Glycine 0.026 0.018 0.003
Valine 0.046 0.040 —

2 vyeia 9o GOT GPT #&Eikd 4£RAL @
BT WEOT AdE A T ooz mE
oA NOyN 8 £ES Biftsts FRS LK@
&o| it whoto] NO#N & #t43 @il 3R

Jro] &3 RS FRAES] Eolxe RS a-Nap-
hthyl amine ] #&{kfi0] =7] & Eolgla o =
@& s NOp-N #HIL KERY 4RS REsH
HERS ¢81d 94 ot ofvl Bl B MK

— 47 —



Sl T WARKRES HinFe dor FRE
% Amino BRF{E7F HRISA 178} A 23l7] A&
o] old7l #AITL Yot AEEAA 2e wie
7ol GOT, GPT ififke] NHeN @] Histe] B
#s) B¢ o= uold NHe-N@Em Mo
Amino B {L7t FRIS e &5 flow HFHREF
W& BA KT Keto acid & Aol FERH A
gt A4dg. gyt GOT, GPT & i
¥t oxaloacetic acid, pyruvic acid 9] frZe] B
B FRe] "Avtn 443 =2 oxaloacetic acid 54
pyruvic acid &) 1§me] FABE-S MEEERE FRAE
el @kel gt 443w GOT, GPT 9] itk
o] BraAg BELT gl

2. NHN 237} k¥Rl &R/ GOT, GPT
A niXlE BE

NHy-N 27t KRERe] 484 e gas
GOT, GPT iEftel 7l A& NOsN 2 m&g 9 B
#8373 GOT, GPT iEH#:=9) MMRE Hasgsid
Table2.3: 46} 4 2% vlejzto] NHeN & ftigd
e AE-e NH-N9 Bt B g8 RE
Ste] NOs-Nof| Lra] SE#3] LK) R &E
Fuv}k £&o] FRI}e NHeNRHE B4R S
wElg s 49 e 2 velhvage. olg
ko] RPAES] WU BR GOT, GPT FHits
2wl NOg-N @fol Hshe] EESA iftko] &
st gle] o)A K2 FmH vielzte] R#AER
3 GOT, GPT it @y Hfst e 2
4 AT E Aoz WMPER lol4 NO»-N B
B9 #Einse} vl ol £l Bt Hekel GOT,
GPT iE#:2 Einstagdd. ol HALL |
o Wil NHe-N b feggsio = EH=A 432
a-Ketoglutatic acic 9 #& &3] Glutamic acid 2 =)
o] Transaminase of] {k38e ©}2 Aminoo = ##

L4 T BRE Hit BRESG oz fHsq B
tholl e AL §lovt NHeN O fiigo] B
Z == #BEge s Vel B 24 Aspa-
ragine, Arginine %§¢] #fo 2 velved AL
Ao B a-Ketoglutaric Acid, Oxaloacetic acid, Py-
ruvic acid | WEe} HgH o slow welA o)y
B Tol A& Keto acid ¢ #4842 @AZ53tel
o}, o]gA 3l Amino BIERK Amide R B|A
MR PRERY BRL doldAl g7t #HA
280, = MEAE TRERARE S @S] &
B B dodve Aoz EREEYS £FEL
KBRS ARolv Rigfel T BEE “H=2 9+
Zoleta 4 A+ NHyN ¢ g B B
Amino B8] R HE o K] Moz v
Ehubz] obokert A A== NHeNfifdes R
Keto Acid ¥:Ath HikEke] Widol R g}
A4=hq,

3. Amino B0| k78182 &Kt GOT, GPT F
0l Xl BE

=3O BRER KERY £EOH Eryol
3t Amino 8 Glutamic acid, Aspartic acid, Glycine,
Valine & Z& .o = m#ste B £ GOT,
GPT &8 HEKHstdxw Table 2,5,64
2euhe) o] WEEEC] F& Aol GOT iEke
Basla 9o FH=E i RAEY AL /i
ol st ek, vt GPT EEL &EJEe
AN 2 Binsht BAE v g3 R
fyelet. GPT #&fkol glol A= GOT i =
Glutamic acid &} Valine € #4843 o] B3z
Aspartic acid &} Glycine o] 383 22 GPT @i
A EHE Glutamic acid 2] ft; Amino Bo =9 #
#ol4 7] wWEe] oldsl £l GOT ikl Qo
#hast Ro] #msta

A = Glutamic acid, Valine -&

Table 6. Effects of amino acid on glutamic-pyruvic-transaminase activity in rice root

homogenate and subcelluar fraction.

Trement Contien] density) o5 oDy
Glutamic acid 0.09 0.09 —_
Aspartic acid 0.13 0.10 0.005
Glycine 0.19 0.045 0.002
Valine 0.10 0.040 —

Aspartic acid & Glycine & #t# 3 Rl 55T AL
fb FEE Amino BRo 2 TE7ESIA] 93 fh Aminofig
2.2 W17 o Fo] oldst 4 GOT 9

GPT Bt ANz RERS KitAA g

4 B 4K GOT, GPT ##:S  Amino o]

KA Bid % Eke HE=S HHR %
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Bol #EHE £@premel KA &t ks
o}, & Ade] GOT, GPT ks =i GOT v
GPT 9] #:%-2 Supernatant fraction (microsomal
fraction)ol A B ¢ost = AL @iﬂ
Wibkol A &4 9.0 Mitochondrial fraction o 4 &
2R WEHA %2 AR

E S

KEE BHERLEYS Hastyd RELEES
B#2] Transaminase GOT, GPT 9] &E#:& iﬁﬂif‘]’
o HWigel FEE Transaminase FE4ET 2 %ﬁ%‘%
St nAt SR o HRE ET &
g2 8

1. NOs-N & #4#6% K@i £8S NHLNE
Beiael MY 4R WItd 4RS EESE EHR
o] i},

2. NH¢N & #4443 KBRS NOs-N 2 fiiad
Hol Hdte] 4ol RE&R} ol sl
Binghel wel &Ko) WMHEQY Erel g

3. NHy-N & #4843 8 Bl &R0l REF K
GOT, GPT &2 783t NOsN 2 ftizst 49
GOT, GPT g2 v},

4. 1] E£E-S HWEW S E Amino B
B KBRS 1A KR £HE] £ AL GOT,
GPT 1®iko] 85%ha RIS £Rol REY AL
Pt ek

5. JKFERES] Mg 58l 91l A9 GOT, GPT
EHEE X84 Supernatant fraction (Microsomal
fraction)o} 4 884 Jelu®  Mitochondrial
fraction of A= #4553},
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