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Studies on Amino Acids in Japanese 'Soy Sauce ‘(I)
The Contents of Amino Acids in Soy Sauces of Various Types
Kozo Fujiwara, Shigetaka Tanaka (Dept. Ferment. Techn., Facult.
Engin., Osaka Univ.) and Eiko Fujita (Osaka Joshigakuen JUnior College)

The contents of ten amino acids (arginine, glutamic acid, glyc-
ine, isoleucine, leucine, lysine, methionine, phenylalanine, threon-
ine, valine) in soy sauces of various types were determined by
microbiological assay methods. Each amino acid content was.
expressed in mg/ml of soy sauce whose total nitrogen content was.
converted into 1%.

Arginine contents in fermented soy sauses and ‘‘aminosan-eki’”
(chemical hydrolyzate of protein-containing materials) were 0.7"
mg/ml and 3 mg/ml, respectively.

Glutamic acid contents in “kiage’’ (fermented soy sauce),
‘“‘tamari’”” (ditto) and ‘‘sokujo’’ (quickly fermented soy sauce)
were about 8 mg/ml, 6.5 mg/ml and about 4.7 mg/ml, respectively.
‘““Aminosan-eki’’ contained 8.5mg/ml or more of glutamic acid,
while ‘““II go aminosan-eki’’ about 5mg/ml.

Glycine contents were about 2.5mg/ml in ‘‘kiage’’, about 2.0:
mg/ml in ‘‘tamari’”’ and about 3.5 mg/mlin ‘‘aminosan-eki’’. Isole-
ucine contents in fermented soy sauces were about 2.5 mg/ml and
the same contents were found in ‘‘aminosan-eki’’, while a little:
more in ‘Il go aminosan-eki’’.

Leucine contents were 3.5-4.0mg/ml in fermented soy sauce, a




little less in ‘‘II go aminosan-eki’’ and more than 4.5 mg/ml in
‘“‘aminosan-eki’’. Lysine contents wereabout 3mg/ml in fermented
soy sauces and higher in ‘‘aminosan-eki’’, especially in “II go
aminosan-eki’’. Methionine contents were 0.5-0.8mg/ml and
phenylalanine contents were 2.5-4mg/l in all soy sauces tested.
Threonine contents were 2-2.5mg/ml in fermented soy sauces
and more than 2.5 mg/ml in ‘““aminosan-eki’’. Valine contents were
2.7-3mg/ml in fermented soy sauce and more than 3.5mg/ml in
““aminosan-eki’’,
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BerD7 I VEBEOEEBRBTAA AT vy 24X 2T LTFNOHAORK
738% 3ml & L, brom tymolblue &¢* neutral red OEAERIEE AL
T NaOH soln. OFEIC I DRAE Ui, EBEMcE I vy I vEEERRID
BRREODDSOEAL, o7 I /VEBEOEERICIANKEDD & OZ AL
7oo REREBRUB SN IBIKEBRART EXDBY TH B, 7 V¥ = Leuc.
mesenteroides P-60, 102.3+2.9%, 7 w#% ¥ v#: Lact. arabihoSus, 99.3
+2.6%, 7 Yi v : Leue. mesenteroides P-6098.7+4.5%, 4 yufvv:
Leuc. mesenteroides P-60 99.540.9%, v A4 v : Lact. arabinosus,
99.9+2.3%, Vv : Leuc. mesenteroides P-60, 100.3+1.8%, AF 4=
¥ . Leuc. mesenteroides P-60, 102.1+5.1%, 7x=n7 5= : Leuc.
mesenteroides P-60, 102+2.1%, AV A=y : Leus. mesenteroides P-60,
97+4.2%, -V v : Lact. arabinosus 99.5+1.3%, [Ek&E:3 8 HDEHA
RLThH 5,

%, AvA=vEERBEHZIKD X5 ICHN KFORHM AU L,
TUDBAVA=ZY DAL AT » 24 TlEE ) ¥ DRFEENED 5N THY
B AR EEORBEMTS 1007/ml 02 Y v BEEA VA=Y BRI
507/ml {SH L THAT 3 ¢ &ABR T3, L LABKSOMER X4
EEMPO 2 ) vEIZ 9.4mg/ml OLBTHY, AVA=YDOAL AT v %
AZTEIHROMR LA I bR 457/ml BEKERT S LIS
Bo LIcBoTTFHEB LI Y vy EBICILHET A0 D Y v Bk L DIRA
TORREN D, —HAVA=Y DAL X7 v 24Tt lag &4 U HE KK
ETRUWEEIRT#TH 5, £ TEBEMhO LY vBES 30y/ml i ff
MU, HERIC 5r/tube DX U = v 2 FHEBEMICIINL T lag £iE%k€
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Table 1. Effect of butyl p-hydroxybenzoate
on the estimates in bioassay. (Leuc.
mesenteroides P-60)

Added Lysine Added P.O.B.B. | Analytical value
: () (mg/tube) ()

25 0 25.0

25 0,01 24.9

25 0. 005 24.9

25 0. 001 25.0

25 0. 0005 ‘ 25.3

Table 2. Effect of butyl p-hydroxybenzoate
on the estimates in bioassay. (Lact.

arabinosus)
Added Leucine | Added. PO.B.B. | Analyticz-;l value
7 (mg/tube) (7)
10 0 10.0
-10 0.01 10.0
. 10 ' 0. 005 10. 1
10 0. 001 9.9
10 ‘ 0. 06005 9.7
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nteroides P-60 KU Lact. arabinosus =Mi>tc "4 A7 v 24 TH 11456
D84 Table 1 Kyt Table 2 L7,

Table 1, Table 2 R L VHS ML K DIC, Lenc. mesenteroides P-
60, Lact. arabinosus Witk A A=~ 4 A7 v €4 TE LN HEHOHS
BIEA3%THY, BOWRMICH 5N BMELERMENI AT F 3 VL EE

Table 4. Free amino acids content calculated by converting the
total N in soy sauce to 1% '

2 Eo g o z = =2 ¢ Q

Sample S 15905 B |3 | £ |Sg|FE| By =

Ho | & = 2 o) o= | 22 £, s

<z 108 @] W58 — ! A ~ 2 | | &8 >
“Kiage’”* A[0.7218.001}2.49{2.52|3.95}{2.89|0.65{2.542.2412.90
‘B 0.71|7.582.45 ) 2.64 | 3.78 | 2.76 | 0.69 {'2.93 | 2.45 | 2.94
“Tamari A 0.8 | 4.7712.07|2.24; 3.35 ] 3.07 | 0.56{ 1.96 | 2.43 { 2.84
Kiage’’* B| 0.87 7111.84 | 2.29 | 3.65 | 2.58 57 — 2.47 | 2.68
““Sokujo Al 0.60 ] 6.50 — — — — 0.67 1] 3.08|2.0512.72
Kiage’’* . Bl 0.42}6.80 — — — — 0.75 1] 3.03 | 2.15 | 2.84
Ci 0.67 — - — — — 0.67 1 2.8112.13 2.81
“Aminosane- A/ 3.28 {10.08 | 2.83 | 2.64 | 4.70 | 3.90 | 0.51 | 2.90 | 2.97 | 3.40
ey’ Bl 271 8671{3.27|2.38{4.62]3.18|10.7212.59] 2.601 3.36
“IGOX*E CA|3.04(4.7813.90(2.98|4.98;1.76|0.85|4.91}5.05] 4.23
aminosaneki” C| 2.73|5.28 {3.69|2.68|3.35|4.63|0.40 | 2.76 | 3.71 | 4.35
Dj2.34|5.02|3.45|2.83[3.35}4.51 | 0.294.11 1 3.29 | 3.98

Commercial A}1.84 1531 1.82]1.9813.1912.2910.48|2.04 | 1.73 —
SOy sduce B|1.70 | 5.44{1.24 ;1 2.28 1 3.11|2.31 | 0.55}2.44{1.92| 2.59
Ci2.8715.03[12.2912.23]3.7213.13[0.393.09]| 2.69| 3.20
D} 1.29 58112021243 |3.64}2.66|0.63]2.26{2.28 2.9
E}1.17 {5.2811.99}2.31|3.51[2.26|0.54]2.22|2.35] 3.02

F|5.44 518 1.93]2.59(3.94{2.72|0.50|2.11 1 1.99 —
G|10.95]7.59]2.67|1.50!4.16]3.15|0.66|3.111{2.17 | 2.91
H| 244 7.71 |1 2.33|2.28|4.00|2.86/|0.50|3.001.11 | 2.67
1]13.2016.7612.73|12.65|4.39) 3.26 — 3.59 | 1.78 { 3.27
J11.88|5.73|2.79| 2.41 | 3.59 | 3.38 | 0.47 | 2.50 | 1.78 | 3.07
K|1.05]4.98|2.03] 2. 194 3.43 1 2.46 | 0.58 | 2.24 | 1.43 | 2.57

Figures are the contents in mg/ml.
*  Fermented soy sauce.
*# Chemical. hydrolyzate of material containing protein.
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B Mo (FLEEPHERE) Zo¥ =y, sug IVl 7y,
AVvafyvy, ad4yvy, Yov, IFdb=v, Tz=pw7I=v, AVA=
v, ) vig#k Table 3 [t7/x L7, Table 3 T34 ¥ /#iz® T L-B
ELTARL, A JuAdyvy, AF A=y, TP 5=y, AVi=yv, A
Jvidndhd DL-HTolE s L- BRI LAcbDT coéo‘itcjmg
AR D — R A AL AL A 1 A R S A U 2o

Table 3 WS X DT, ThoiFihoAEEik /7’J>m" F D1 AF
7/ EBEROMHAME S R RT, £ CTWRAERGICT 2 -0IC &S

DT % L BRI UG AEDEIRT L /FaEwaz /R Licoh Table 4 T
H5,

FuX=v o ZRAELEIMPOTZVE = i@ D asFE 1 IR
7eEiaE 0.7mg/ml BLIZENLITTH o T CIKFE L1087 L/ B
TRAF A=Y EHICMDTORTH ot TRICKLTT 3/ BETIIAL

a1 % e LBk 3mg/ml L DlZIZE LLEEAsEn b, 73
JEEEROT N F =y BIDT L /BRI TLRRLHOTRE L, —F, #
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74533 Table 5 1 C7/RFH D TH 72, Table 5 DL IR AH iR
WEDHEMSMUTHONKET I JBEEA AN A7 v 24 THELELLDTH

%

Table S ICW] S e KD WWEnhIFHcEF I 7 v ¥ = Eibo 7 2
BRI LTS D TR, LGS ho 7 v ¥ =v@Ehsibo 7
VBRI EARTO L &R, EESIE B TR I VX = v OBEEEDD I
M, F 73— RO X nL7W%*V¢m%JkWCMAT%L&ﬂm%?é
HDTH D



Table 5. Amino acids content of raw materials of soy sauce (mg/g).

) Argini- [Glutam- | ~, . |Isoleuci- ) . Phenyl- .
’ £ S Glycine Leucine | Lysine Y1 Valine
ne ic acid ne 2 alanine

Soybe_zm 26. 38 76. 14 15.70 20.18 _30.‘00 21.75 19. 38 19. 30
Defatted _

Soybean 29.75 97. 24 19.70 24. 86 37.05 25. ZQ 22.75 24.10
Wheat 6. 00 32.98 5.00 5.31 7.61 ' 3.48 5. 75 5.85

zgﬁigt;ﬁﬁ§ 8.99| 25.45| 7.15| 5.72| 9.75! 3.45! 5.941 7.35

Sy IV AR LB LA A i3 8 mg/ml 2L
ICHFAE L, BTk < 6mg/ml THY, WA TIHE S5mg/ml TH
o toe FEBAB D v 8 L v EEDS KRB O FAUCHERTOEN T &1
HGHRDEME LTV D, 7 I/BlbhO 7 vy L VXL ET 15mg/ml L
T HETE LA 1%L UzEs 8~10mg/ml TH o7, 257 ¥ JEEKT
ci%%kzl%&btﬂ%Bmgmlm’?ﬁotomwﬁmmwfw&iy
MERIIIHMERE NS D AWHFE 1B LTDH 4~8mg/ml L7585 THRLY K&
MBS S NS TNREMRRET 2H 0L MELTT L ik &

@ﬂ1%Hﬂlw$HC£%éﬂ:éﬁ%&%bhkﬁiﬁléo TR ol o v & 3
YRR EX e S vy L vEBICET B ETHIREIC L - TR E
LTS B AL DM Ut & O 13 T 0 A5 LTI, KA

HOCofbOBEICL > THHERELLLEELOND
)V RENE 1B E LcEid, ABEHCER 2.5 mg/ml FFE LA
H:A5TRY 2mg/ml ThH ofc, FBOEMTIET ¥ Vb0 s ) vy & i
¥ 3mg/ml THO, 2%7 I /JHBETREWLELHET 3 mwmlULT%ov
7oo 2% 7 L /PR A BEIERERTH BN, A BT vFivaEEEL
72650THO, CD BERMNBARETHEHNCGRERT2EEEL 5N, ABE
b olEEE s Vv v FEIE T 3 /MM&%VLT&Emﬁ%HKé )3 A
R IREE SR LIcEia 7 ) vy BHHNIEING 5 2 & &R T 5,
Ava4yy s BI04 Y o4 vy BREemFEE 1B LEAEWN



2.5mg/ml THOBWMAEETIE 2.3mg/ml BETH 71, 7 /BT A
VA VY RBOERBRE 1IBE LIBARELEHRERELRL, 257 1 B
BWTHLBHRELIDBELEEAGRENMNERTHEBELEME S NTHRIC
RZERE D o to

nd vy £EFRE 1 BOEMCRFE LSS, EEEHmTE 4mg/m1 %
THOBEEETIZ 3.5mg/ml BETH o7, 73 /F FE{E}JO)U/P://EMQ}
CEBFEE1%E LG 4.5mg/ml DI EThH oD, 257 3 VKT
kR A ZROTRASEMI D0 3.5mg/ml B TH o 7o, THHREH
TREEFEE 1 BICUES 3.1~4.4mg/m]l TH -t

YV BRI LIS, EHERGO ) VY ER 2.8mg/ml B
ETHoBMeE—2BER LI 7Y JEKTIE 3mg/ml PIE, 2573/
BK T 4.5mg/ml PLEDERTH ofco BLEK A TRECHEN/LD
WZOERBIVvFy T C,D L1280 1.8mg/ml OLETH - 72

AFF=v BihO A F A=y RLETLBHERL 1%L LcEa, EHE
T3 0.7mg/ml, BAETIZ 0.55mg/ml #HFETIE 0.7mg/ml TH o
Too TYX/BEBRPD AT A=V BREBEHOZNERELR D o2 B 257 3
JERTEREAR A 2RO TELETSH - 7.

Tz=2VF o=y &BFE1%ELUKER, EEEHRTIE 2.5~3mg/ml
DT == VT F=Y DBELEUVEBES TORKTS o 208, BEBHTRIAETS
ﬁmxﬁf%oto75/%ﬁ$@71:w77y%@ém%%1%wbt%

I E REL P ot 287 L VBETRERHEZ 1%L LILEEA
¥ B 13 2.8mg/ml TH o 720311z 4mg/ml PIFDOEBETH - 720

Avi=v: @BFE1% & LGS EBEHRbO RvA=rv&EIZ 2.5
mg/ml B3TH - THELIFEKTH S, EHBETRETOBLBEIAEIRIR
o TI/BERTRIEEEEZ1%ELIEE 2.6~3.0mg/ml THEH525
,7i/@ﬁf@3mymluiéﬁbko

Jv: @8%E1% & LIcGA, SEBEsEHhho A vER LIRS



2.7~2.9mg/ml 73 DIEBEAERM—Thots 7Y /BEHhO ) vyEEA
Z%AE 1B LicHEe 3.4mg/ml BETHYD, 257 I/ BETRECZE
T 4mg/ml P ETH 5 7o

Pl kdic, BAOEMPEENEE7 L /BRI ZOHET
RHINERASTD S i, COBE, AETE—EICRIIT 5L, 45, &,
BSOS EHTIR BRI LT IV BARER U, 1R AE
LTI, S8R LT TR ¥ VBERSETEL, F/odsE
BT v I VBSOS ROEMICH BT ETH olce LB LEMNS, 7
VB, 227 JBIE, TSR TRASEE B LTLT I/ BAR
BHECHYERNSSD, XILICAL287 3/ BETHRBICK - THYHD
SERDBED SN, PIATHEEERC SRTBEAMYTRIT V£ =y BREH
HMEL, PR /BIKE2ET I/ BRTRI VY L VvBESRESHYNE > T
%o WE L LVEBOWIREMO 7 ¥ J Bk, SuF—EoEincirsL
TOMMERNEBOR, ERBCBIRYERN L bOBETNE D
ThBEEZLND, COBA, TORAGHKEBILL-T, TELEHOT L/
FEHRRR DS B DIZ MR TH 52085, BoWY, K257 3 BT ERERN
CRof7 3/ BERERT D, BLZOEEFELARE LT EORAK
HFALokE LTS, TEREMDT LV BEABRNESICELHH I
| % # |

S, 7Bl 287 LB TIRERS ATk 0 T
JBIEOEREAAAT v ¥ AWK DITIE o1, |
EEBHhO 7 L BOM RIS ES 0, £EE 1 BOE MR L
E%éci%n%“ﬂ@“ﬁ:mcocnftb@ﬁ@i&fu Lizfliz iR Uice HcilflieD” L/
BRI, Lioho BRI HCIRAT L 650l LI 2R & IR 5 104 o 7078
PSR DR |

PITEHO 22%4% 1 BRRFULSE BsEhbho 7rv¥=v 8 0.7
mg/ml THV, 7 BEETIE 3mg/ml THoize BR85S



WL vEEL 7.5~8 mg/ml THo, JJ.E@_J BT 6.5 mg,/ml, AT
2 4.7mg/ml Thot:, 73/ BEEhorvsy I vEEREIE 8.5mg/ml P |-
Lééotibz %7 /@"‘(fi Tl 5mg/ml 4'?J§L’C%Of_o 7 V/&iﬂ.{”i&(lh

Tl 2.5mg/ml 4TI 2mg/ml 7 3 /#E#KE TR 3.5mg/ml TH -7z,
A Va4 yyZEEEHTiE 2.5mg/ml §ikThY, 73/ BETHREY
THoteW2EBET I /BETRETFEML ot AV YyERIT EEEHTR
3.5~4.0mg/ml THY 257 T /EERTIZHETLEL, 7I/BETHE 4.5
mg/ml Y EThotee JVYyERBBEEHRTIZIN 3mg/ml T7 3 /B
TRENIVERBTHV 257 I /VBRCRECEETH o1 HHEHD 2
FA=v&Ri3 0.5~0.8mg/ml THY, 7==rFF=vEHEd EHLk
2.5~4mg/ml TH o7z, WhaEE POV A=v&EIZ 2.0~2.5mg/ml T
HY, 7IJEEERPTIE 2.5mg/ml P ETH o7, Y v ERIIEEEIT
T 2.7~3.0mg/ml THY, 73 /EEKTIE 3.5mg/ml DILTH -7,

Ve D ICEi A RO WIS AW D o 72, FAMBEZICHEROBEEE LY
T Ei, B ARM U Ty o EEEHKK, U4EhKK, EopdEmKK,
H s KKICESELUE T,
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