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Summary

The chemical composition of amino acids in the rind and flesh of Citrus Junos sich
was studied and compared with that of Citrus natsudaidai Hayata.
The results were summarized. as follows.

1. Both of them contained twenty kinds of amino acids, including three kinds of unknown
amino acids.

2. Proline in the rind of Citras junos and aspartic acid in the rind of Citrus natsudaidai
were the richest of all amino acids but on the contrary. Histidine was the poorest of
all amino acids in the rind of them.

The content of proline amounted to 16.48 mg/100mg in the rind of Citrus junos and
the content of aspartic acid amounted to 32.18mg/100mg in the rind of Citrus
natsudaidai.

3. Aspartic acid was the richest of all amino acids in the flesh of Citrus junos and the
content of it amounted to 32.68mg/100mg. On the other hand, Proline was the richest
of all amino acids in the flesh of Citrus natsudaidai and the content of it amounted
to 20.92mg/100mg.

But the content of histidine as 1.32mg/100 mg in the flesh of former and tyresine
as 1.18 mg/100 mg in the flesh of latter were relatively small.

4. In the fruits of Citrus junos and Citrus natsudaidai, aspartic acid and proline were

rich and histidine was poor in quantity.
Generally, Flesh contained more amounts of all kinds of amino acids than those rind
and especially glutamic acid was richer, compared with other amino acids in flesh.
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TEIZ WEE i BFstd d& 2L 2L BT A BfTstR o HCl3@E A28
£ dglomg old #4iE3lE vlol ). Citrate buffer 10ml 2 3438 S Column ol

0.5ml & HEAKEZA Y > pH 5.28 ¢ buffer soln.
LS © 2 bhasic amino acid & pH 3.25 @ 4.25 <! buffer
1. # & # “soln. © & neutral and basic amino acid & €%

3 A =
Table 1, TA= 44 Table 2. Analysis of Amino Acids by Amino

A=T 94+ A . Acid Autoanalyzer
fr AizEF P FF A ————
AT =gy FE Neutral & Acidic | Basic Amino
LA AL (A 2 Amino Acid Acid
3 LAl T2 A(A] #
° B ( LU Sample No. Standard o ch Standand Each
E 1eA RBE uts o] MFE MWEAA % Amino | gl | Amino | gorple
WEYE 3EAE W 4% 9EE EHE W petd pcid
MEGGES 3BE £4 8K BANE 4y Sample size 0.215/t 0.5ml 0.2?/1 0.5ml
REO~T0CAA Bghe o ol Ae pRdd ’;"; ‘ m‘;e -
X X
BRI GG~10°0)] A% Sglghrh Behel ot o - 0‘.”“;“ i
Waring blendor 2 pEEIE 130 30k 0.4g5%  Resin NI()) 32103 lSpherical No 2611
X 3 o7 — = s Flow rate
RHRE} cq ]oﬂ 6N HCI ~8 ml 73!13}04 %% Buffer soIn. 60m1/hr. 60m1/hr.
EFrpol BEAA AN F B4 = Flame : ; :
Ninhydrin 30ml/b 30ml/hr
o2 FEEA T, ojHAE 110°x1°Col Al 2247+ reagent ml/nr. - .
AMA F BT e HCE MBAA= B4 O | seck05 | 55°CH0.5
~ 2 3] A 3 ). ]
2~3[E SHFE A% R Azl Buffer pH. \pgo?i.igriac??r;lt.e% p}éodSluzn? citrate
Amino acid &€ Automatic Amino Acid Buffer -
Analyzer Hitachi Model KLA & Table 2¢) 48]  change time ] 90m1n.——>60mm.’ - 60min.
Table 3. Amino acid contents of samples
\\ Sample- | Citrus junos sieb Citrus natsudaidai hayata
N\ - . ] . r3
. . : rind(mg/protein |flesh(mg/protein |rind(mg/protein [flesh(mg/protein
Amino acids \ 100mg) 100mg) 100mg)‘ | 100mg)
Lysine 7 2.92 3.90 4.36 3.18
Histidine 1.19 1.32 1.69 1.50
NHs : 2.98 9.11 9.55 3.26
Arginine 2.38 3.51 : 2.81 2.66
Aspartic acid 7.91 13.32 27.81 9.65
Threonine ) . 1.84 3.10 2.51 1.85
Serine 2.64 4.51 3.37 3.29
Glutamic acid 6.20 10.44 7.41 7.25
Proline 16.48 27.75 13.30 20.92
Glycine ’ 2.15 3.62 3.12 1.89
Alanine ©2.78 4.68 3.94 ' 2.31
Valine ' 2.25 ’ ©3.79 3.13 2.31
Methionine trace trace trace trace
Isoleucine(Ilew) - 1.70 2.86 2.34 1.64
Leucine : 2.83 4.77 4.15 2.73
Tyrosine 1.29 2.17 1.75 1.18
Phenyl alanine 1.80 3.03 2.83 1.58
1 (unknown) trace trace trace trace
2 (unknown) trace trace trace trace
3 (unknown) ) trace trace trace . trace .
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Fig. 1. Amino acid pattern of rind in Citrus junos sieb,
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Fig. 2. Amino acid pattern of flesh in Citrus junos sieb.
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Fig. 3. Amino acid -pattern of rind in Citrus natsudaidai hayata.
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Fig. 4. Amino acid pattern of flesh in Citrus natsudaidai hayata,
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47v4 FEBS Amino acid  Amino acid
Autoanalyzer o] K8t} EBI EBE Table 37
7o BT REHS Amino acid & Fig.1, B9
A% Fig. 2, EHR K Amino Acid & Fig.3, £
Wl A& Fig. 40 RWE vt} 2o

e Riet RAdel & # Amino acid @t
17 f@et= ol AL AW %o @EE MEE ] &
%% Frce amino acid J#&EN A MT7F 1282 3
o el 5% o Bdz kud AT A
8%l | W+t

ARBERZ v EEMe s BESA of
¥ Amino acid =2 Histidine, Arginine,
Glycine, Methionine, Tyrosine, Phenylalanine o] =
M &) G ;-Amino butyric acid = helu}
A it

HALF B2 F ol Proline o] 16.48mg/100
mg 2 7} w3 Aspartic acid 7.91 mg/100mg =
& JEfI= o) = Aspartic acid 32.68 mg/100
mg 2 7} o] Eo gl o Glutamic acid 9.30,
Proline 9.13 Jlgfr = = ¢ ¢t
o) A& k%ol HFREit NN Free amino acid
S #EY W Aspartic acid 7} 32 A i (BE
L2 FREA Aee WED v Qe o9 B
—F &t

el REY BEAPIdZ # Amino acid i
17 83 Ree AGE S &shd 20505 fi4
°] Free amino acid {#&o4 10&< ELE A
A= @AY 5& 158¢ BHRetxz 3l=v Free
amino acid &M <} & Histidine, NHs, Arginine
Glycine, Methionine. Tyrosine, Phenylalanine o]
ARBHER ¢ o) BHEIE BAOSE o=
Arginine, NHj, Alanine o] o o] eytsg g
T A}, Amino acid 8 BMHHEE ALY Free
amino acid 7 % y-Amino butyric acid 7/} 7}3 &
3 t}g o= Alanine, Proline §18] H5tel REHK
HER2E B A Aspartic acid 27.81mg/100mg
2 %&&els Proline 13.30mg/100mgo] = w+-& JiE
frolz RAle REste 2#  Proline 20.92
mg/100mg 2 FEol® = w}&o] Aspartic acid
9.65mg/100mg 2 1} gle}.

R 14 BT HifS HEdd 2+
o #7#%LX Proline 16.48 mg/100mg 7} o]

Aspartic acid 7.91mg/100mg ©] = ©+& JEfze] =)
#h#ol Aol AE Aspartic acid 27.81mg/100mg =
o] = Proline 13.30mg/100mg o] -2c}-& jEe
2 He] 9.

Rl slelA kT Hifdol 4F% Amino
acid &8 [LEste) Ew o ﬁﬁ%—‘:— Aspartic acid
32.68 mg/100mg & FEeolw oh&-o] Glutamic acid
9.30mg/100mg o %%+ Proline 20.92mg/100
mgE 7bA s Aspartic acid 9.65mg/100mg
2 b2 JEfize] =

—o2 ¥ FEst BArPd £ Aspartic
acid 9} Proline o] A=z ol SF=Ho o
A& ¢ 4 9. z2lz A% Amino acid = B
EiEig RAd © g 4 dx 2 FqA=
Glutamic acid 7} ©& Amino acid v} Ky
of FFE= slel M B AR Bk
el B etz AbE e

B S
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1. #F% BEffdd # Amino acid s 17 4,
Unknown 3 &, &3%lo] 20 ffie]l z3t9lt.

2. Rigrhel TS BEES Amino acid &HE

£ el Proline 16.48 mg/100mg, #HEdA =
Aspartic acid 32.68mg/100mg ©] &£ EEold

Histidine & 3t3] &H&o] 33t

3. Bighol = MFS 7 -+ Aspartic acid 32.68
mg/100mg, B2 Proline 20.92mg/100mg & 7}
% w9l §i#&Ee) Histidine 1.32 mg/100mg, %%
o] & Tyrosine 1.18mg/100mg & Le#iRy A ¢ o}

4. WF EfgFol = Amino acid & —fgo
Aspartic acid, Proline &) 4% 8¢ &t AL ¢
% gl Histidine o] 712 A7 Sof glow By
thol & RERED 4% Amino acid &F&e] %=
2 %o A= Glutamic acid 7} & Amino acidx
e ol &%=l gl
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