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BhTECkTRE—N, 74 Y, EiEXUHE
BEiILEOMOBETED k)5 LEK HETEH
TRETIEOREPL ZIREORA; L SEE I HRE
IKIE->Tn5. HICKOBHO LS, BOITVE
WTR, HEOBY B LomREEEEL BT
IHZDT, EHLAUSBWEREVSERIN T
5. INOOERETHERR TR, BORSPERL
BECBELUTHS 20 8E O ABR I TE .

ATF2 BEHOAKANEORER L KANBEED
BRICOWTHE L DRINGEDT ETHBHL, M
Y I X 2RO B YO R AE T - 7o D192 T
5ThHb. —F, BEOBRIVBRELKETREIC
BOMUIDRINBSETHLTHY, TZOFE, HL-)
%Y IEhF THERINTO IR E/MERR EICD
DEFLOWETHFRE L TCHERC S v 77 —EHOHF
S ede L. Dk, BHEEATRE BhticaiR
JOREEZ OXMFEITONTHED BfTbhicds, T
NRZNT THEOERH HKACHVLLRTHIED
BRICHDD, ZOTAHEREN 7 ZAVABGTIIP
ShLicz & EEBTRUTY. E—VERTIREL
NOUAFDRENE L, KAICOERIIa v FHME
BEhitedd, BOCELTRIE S oEEMNHLD
TS ThHB. Wallerstein® 3,04 v FRIMC
L2 RABEORERICET 283 B L7 D366
FHRNE)D T L TH 3.

* Studies on Sediment of Shoyu (Soy Sauce)—A Mo-

nograph—Hasnmmoro, H. (Central Research Labora-

tories, Kikkoman Shoyu Co., Ltd., Noda-shi, Chiba)

** 37 - Kikkoman Foods, Inc., P. O. Box 69, Wal-
worth, Wisconsin 53184 U.S.A.
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2. KANEDRS

EHiCRET IR, BHoBECHE EOE
Witk D, KANZEOMIZDF sy PI72=1VT 5
VIR EOBEKET I /B, Le dBArvy Y Al
ZABANYY &, BBEDABDAINY Y 207
v v sl REARBICEEEBREDCLS DON
EBROLNTVS. Lhl, BEOBERNTRLHE
BEREORKANEDHTHAD.

BEBHIAEDT I TRIBATH L4, 80°C fhi
TAOLNUBEKANTREZRS &, B4 CEBVAEL,
CNRREBICEEL, PHRTKANE V7 OECEE
TELES. ZOWBH(CKANEI)RIIERTL TR0
% HET 5. Table 1 IWKANEDRSHKRERT
Table 1 oL NIEX S, KANEERIIKEE
BERICLUT, 81l Hich 250~500mg THY, &
D83. 1BH AL H, IR, 7%, K531 2% T
hote. TORWREMLOLTBELE, KANELTIERE
i1, #BHhoB=ER (TN) O#0.2~0. 4B L HE I N 3.
KANZER, BEE (RI2Y) OB (&Y B THR
BERBILATBEO—RBTHELENVZE. bIEAH
I, B30 0 ERRIZ 30~250mg/l,” i3 200~
3,000mg/l® L3P IN T3S,
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Table 1. Components of sediments of shoyu formed by heating.
1st sediment® during heating .
at 85°C for 30 min. 2nd sediment?
" Yeild from 5/ Relative Yield from 5/ Relative
of shoyu value of shoyu value
mg mg %
Dry weight 11.00 100 1261. 50 100
Protein (N % 6.25) 8.98 81.55 1125. 00 89.18
Carbohydrate (as glucose) 1.68 15.23 121.50 9.63
Ash 0.13 2.29 15.00 1.19
Phosphate -— 16.75 1.33

@ Sediment deposited during heat treatment of shoyu at 85°C for 30 min.
& Sediment deposited by the further treatment of shoyu at 55°C for 4 days.

3. KRAN&EI-ARKHOER

KANEDOERMI, FEMPTRYBETAKANR
KEDRUDTREBIALT B12AIESETH B EVE
505, MR AEEERERSETEREEIS VT

YEEEWCAUNEERRC LTV A LiTinZ, B
HBCEETAMAESND, HEZ LY, LBE B
EBIFICDI R 00, AP AEEiIcd
Bx DEFENEZONS.

Table 2 |z, kANEDT I/ BHEREEEODI-A

Table 2. Comparison of amino acid composition of protein turbidities appearing
in shoyu, mirin, saké and beer.

SCUmMEnt  prirvorie>  Nikiri®  Shiroboke>  Chill haze
Amino acid o}’ protei ng }?f of Zi , b?af
from shoyu shoyu mirin saké er
. wt9%, wt% wt% wt%, wt%,
Lysine 5.72 5.48 2.32 6.1
Histidine 3.25 2.87 1.69 1.14 7.8
Arginine 3.21 3.84 5.38 2.30 16.3
Aspartic acid 13.06 13.40 10.47 10.80 6.1
Threonine 6.78 6.43 3.43 4.37 4.9
Serine 6.33 6.55 3.73 5.98 5.9
Glutamic acid 10.75 12.00 9.54 7.40 17.0
Proline 4.50 5.65 5.03 4.64 12.0
Glycine 5.92 5.96 6.93 4.56 12.3
Alanine 5.92 6.06 7.72 4.78 5.8
Cysteine trace 0.80 — 0.82 3.8
Valine 5.92 4,58 7.78 5.65 5.3
Methionine 1.42 0.80 0.08 0.39 1.4
Isoleucine 4.79 4.36 4,93 3.22 2.9
Leucine 7.91 7.55 7.08 6.17 4.9
Tyrosine 6.90 6.26 1.87 4,38 2.1
Phenylalanine 5.96 5.90 4.46 4.02 3.5
Asp/Glu 1.21 1.12 1.10 1.46 0.36
Pro/Leu 0.57 0.75 0.71 0.71 2.45

4> Amino acid analysis of the sediments was carried out with an automatic
amino acid analyzer on the hydrolyzates with 6 N HCI at 110°C for 24 hr.

» The data are taken from the report by Yamashita et al., cited in ref. 9.

¢ The data are taken from the report by Akiyama cited in ref. 10.

4> The data are taken from the report by Ljungdahl et al., cited in ref. 11.
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%. Asp/Glu>1, Pro/Leu<l T 555 i3
BRI OG- AILERNES VT v OFEAEEREL
RISB.

Ft, FRICED B U ICAKANTEORMER, &
EXVA—ERHRICOKE, EBHREOHBERE
3EADUBEEEE- 2. A5, BHEHESEEL
BiC, EENCEHEESATS SRS, Biho

HARITEN L S{EROAKKTHE, ABLAER
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Bk AEL ik, BMEOBEALIAIRKE
BEFAZCETHY, KANICKI D BEET 5 &
BEZS522&TH5S. UL, BroEEHEER
EHICAANLTA S &, KANEORERPRAEKC
BT 2SR TOH RO RIZA T EBRED LN
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Fig. 1. Effect of heating temperature on the time

required for forming sediment.

10ml of each sample of raw shoyu were pipet-

ted into duplicate 10ml glass-stoppered test

tubes, and heated to various temperatures,

at which the times required for sediment for-

mation were measured.

—@— Raw shoyu made from soybeans

—(O— Raw shoyu made from defatted soy-
beans

#HEOZ LWEBESoF T, ST T ¥ 1
BLXUTAMH) FuFT-EERbBAHA, 60°C 2
80°C T3 HEMIRE THAMMY P T v 77 —¥
04, 70~75°C TR&ERYICHOHILC XD RET
LI THDEMATES.
KANEREBEE X SICALHICT B, &
b o5 LI K ANERBRE ST AL CHE
¥ (1.52%) %, BT W&HET (pH 5.0, NaCl 17.5
%) TKAN (85°C, 3053 %tk 60°C, 3 HERRE) L,
KANEREDEF )V RBRET - 72,19 HORCIIE
BHTh-RRBIAANTICHBEL, SEOAANED
A L. Elic E@icid, Fig 2 WRLICK D KB
HFR7F ¥ (MWL3,500) OERDIED S5, kKA
ho7e 77— EEABELEI N
ZOEFNRTORAISEDBNENNEHD &,
KANZEAL LT b DH525.0%, KANE bk %HE
¥ 37 AL E27.1%, BT TF FE THE,
AL I NI bDA2.2BTH- 1. T, HEEH»O
AEEB LIS T T - E¥ERMT 5L, KANER
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Fig. 2. Gel filtration of native protein (a), and
soluble fraction (b) produced during heating
of the native protein isolated from raw shoyu
on Sephadex G-100.
Five ml of samples corresponding to 148.5
ml raw shoyu were applied to a Sephadex G-
100 column (2.6 X 100 cm) equilibrated with
0.05M acetate buffer (pH 5.0) containing 3
M NaCl. Elution was performed with the
same buffer at a flow rate of 20ml/hr; 10ml
fractions were collected.
Protein concentrations were determined by
the methods of Lowry et al., and amino acids
and peptides released were determined by
the ninhydrin method of Cocking and Yemm.
They were expressed by the absorbance at
750nm (—) and 570nm (---), respectively.
Elution positions of marker substances used
for estimating the molecular weights of pro-
teins and peptides are shown by the down-
ward arrows (A~E).
A: Blue dextran, B: Bovine serum albumin
(MW 67,000), C: Cytochrome ¢ (MW 12,
270), D: Glucagon (MW 3,500), E: DNP-

L-alanine.

ENELUREINEY, FoF7T7 —FYHEALE
IHBE, COFBRBELL. W ZHLOERLS,
AREEEMOKANERERR, MEHKOICAILHE
MBEET L HM L DT, 60°C £:8 0 EEk
ANTREBAA, BHD 80°C AETOXKANDE
ABith, HEMTKEBRET I HE v 7 7T -E¥0Z0D
REAFBRTIBEIOIEEC LB LICE T

5. BKMBEERAICKBIAANESFTFOESE
KANPIEETE o 77 - Fick BN
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Fig. 3. Effect of NaCl on the fluorescence of the
ANS-sediment complex.
The wavelength of excitation was 386nm.
2x10-M ANS in sediment protein (0.6 mg/
ml) with 3M NaCl (Curve a), with 0.3M
NaCl (Curve b), or without NaCl (Curve c).
Solution of the sediment protein in 0.1M
acetate buffer (pH 5.0) with NaCl (0.0-3.0
M) (Curve d). 2x10-°M ANS in 0.1M
acetate buffer (pH 5.0) with NaCl (0.0-3.0)

without sediment protein (Curve e).

BEHIAIZLATFE, WhREEHKEDLELTK
ANERETRETE0THAd 5. KEEPDIA
I EAFOREMLICEE L S 2 UiRHEE/ERIC
i, sis i@, SBENLIEA, KEKS HBERN
MEER, BUkEET I 2 BAKEEROBKEATIEE
BEZI OGNS ERTI, AKANEOKES pH 4.8,
6.0, 7.0 DWW INTH, AEBEICIIKETEER
ot LhL, BREBETTHE, EBKO
BENEEIN. ssEATUHFEREDA VIS P
27—, BHEY —F, YRF 4 v IUBLEIY
WREOBBILAERLER, WThLEOBECEIL
25X 1ot %l THhOOREREHHLOO
KANERECOSEELEb T
TFLVYIYTIVFEITEF—+ (EDTA) i3k
AEREZBIET 2500, BOWBIKIILE
LISV, —F, REIEEEICILS LBRAICELT]
kL.
KEDE L BKkEOEDOHEEE L, AL HTFHE
DOBKKESZ N T 2850585 543, SDS (34D TE
BETAKANEEARLL.
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B O ES Fig. 3 1R, Fig. 3 X VBHLH
B BREE 1-T=Y /-8-F T2 LV RVE
*— b (ANS) 2k ANZE B LT 5h, 465
nm A AICER ZBORVBEESRD ON/I T EH D,
KANEDF I BUKBEIROE S BET 5 T L%
Lo

Fi, KANEHRGEZEUEBHTOAZE
FWT, BlERKGETTKARL, T O%ER#IIIC
ANS D#AR% L O~/ (Fig. 4). CORR, EBH
KT 21o0T, ZHOBKEHEBROBNEKT 5L
EHED LN CoEFNRILE T BHE T2 AEL
B, KANELXUKANTICERINRTF FOD
3XSO#ERT ¥ / Bk Table 3 Z7R L7z, Table 3
X093E, KANERELAZCER ITKANSE
GBI NI RS F FICHEBRUTEKET 2/ BCE
AT

LNODRELRET EE, KANWEORER, 7
057 —EVEH & SR XD B LcBkECED
aTh, BAKBHEEERICIDLALLbDTHE E
M TX B.
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Fig. 4. Changes in ANS fluorescence bound to
protein isolated from raw shoyu in the course
of sediment formation during heating.

The initial protein concentrations in 0.1 M
acetate buffer (pH 5.0) containing 3M NaCl
were 0.94mg/ml. After heating at 85°C for
30 min, the protein solution was further hea-
ted at 60°C for 24 hr. Turbidity of the pro-
tein solution during heating was measured
as given in the text. Conditions for fluores-
cence measurement were identical with those
in Fig. 8. Excitation was at 386nm and
emission at 465 nm.

—(QO— Turbidity.

—@— Fluorescence.

Table 3. Amino acid composition of sediment deposited and peptide
released during heating of protein isolated from raw shoyu.

Aming acid PYpophobicty? Nadpresin® - Sedimend” - Pepide eenscd
Isoleucine 2.97 2.67 4.13 2.72
Tyrosine 2.87 2.92 4.32 3.36
Phenylalanine 2,65 2.60 4,10 2.49
Proline 2.60 3.09 4.43 3.09
Leucine 2.42 5.26 6.87 5.71
Valine 1.69 6.34 5.77 5.30
Methionine 1.30 0.25 1.09 0.83
Alanine 0.73 9.53 7.55 9.35
Threonine 0.44 8.41 6.48 6. 86
Serine 0.04 9.44 6.87 6.91
Glycine 0 8.48 8.98 7.41
Lysine - 4.24 4.45 3.87
Glutamic acid 10.41 8.30 9.30
Aspartic acid 10.48 11.17 13.72
Histidine 2.78 2.37 2.30
Arginine 2.22 2.08 2.67

Amino acid analysis was carried out with an automatic amino acid analyzer on the hy-

drolyzate with 6 N HCl at 110°C for 24 hr.

@ The data are taken from the report by Tanford.
b Samples were prepared as described in Fig. 1 in ref. 13.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

1977 #5%5

Ehok 299
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BHOAKANEELF UL, HEORIBTIIAANIK
BERLUTRETS. BIZVORERBCELTIE, &
s ZH® ZY7 - F2YUREREL, B dE
B EART IBROFEEEELL. LbL, KE
INZICEST, BERBE T va - vERPICED
BEELE T I 5 — 18720 o #ariE - UTHIBAANT
WADAHT, HEMIEC ERbhs TN, £CT,
RIZUREBEE KANEDOZh LB L T2, 3KkE
L7z

Kk LTI, R UBMEEMEA L COBROL
ERILENS. BESur7-YRIEHI A
—~THBH, o F7—EPTNH Y 2 FT—
i3, KB TREHEOH/I0G UrEEINIT.
ZDSZ, BHEIISEHICHERTHEENREhICHE
WOT, EEMCEET S nF T - FRIAEERIC
HATERICADIN D F 7, —fHTi320%:00 = £
J = VESDEBOKANTIE, @bt~ o5
T—EOEREBHLNEZEZIONE ChbplEd
59 5L, HRURECBY 2EBEFOS 07T —+¥
OFER, KANEOBSRERKEIBVEED
N3 RKicyyr - F2v U BRBREVSELET S ETHE,
BIZGBKANBICRETECEHS LT, £hidk
AN S RACIIEFE LT, AIZURELFELELD
BEOBBBEERRCEL  uFT-¥ThHBLELD
OWNEHETHD. EHEFHOME, Aspergillus oryzae D
Ky, Fig. 5 WRTLHIC, BEOMELZR
D, 15~20% Ox & /) —iC kD BEEE ds i K
TE5/uFT—E¥OHFEENED LN OB
077 =€, BWARSOERIWEERGFE-> T
fo. BEBEHERED, kKANWEI~107r BbOR
HicbDIE, BRIN307T, kEbocokd
B7raF7-FREMCRDELL LD, cofolis
I S D EEEE XIZTOTRIEHS D H.
BICE > THROWCIE > THIZGBHELIZD, 2V 7E
KEBLEBRLTWIDT BT ENHEY LinvbhT
WA, CORFLMEM v 7T -€OEELEL
5 EHBHBERE LT V. KEOES C Ot 7o
7T ¥, BRLENE JUREENRNOKE,
Bl omEE e s 7T -¥Th il nF 7 —
I EABOMETDH ST EMBESMITHE - 7-.
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Fig. 5. Effect of ethanol concentration on ther-
mostable protease from rice koji.
(a) Enzyme solutions containing various con-
centrations of ethanol buffered at pH 4.5
(—O—) and pH 5.0 (—@—) with 0.1 M
acetate buffer were incubated at 70°C for 10
min. The activities remaining after the in-
cubation were expressed as percentages of the
initial activity.
(b) Hydrolysis of salmine was carried out at
30°C at pH 4.5 (—A—) and pH 7.3 (—A—)
in the presence of various concentrations of
ethanol. Relative activities were expressed
as percentages of the activity in the absence
of ethanol.

12, EEOKANEBER COERERT. £ T, A
A FHEEICHRLL T 55°C, 303 kAN L, ZO%
20°C THIRURBRELTBELILECA, BNBHHET
KONTHEIZGRESEEZN, B T7ov 72k
B UREICEE LCHEEL, BHEOBEREVSET S0
DI SN 1320 ULk L, BINESADIROIEA GEEE
#ZT05ppm) IKREABIRF LTI TH-T
PEORRNGT 2L, HICHSAOEZVERILE
T}, BB o7 7T -¥REZIRECHSHOD
EEABIITHIOLMEERING, 17T~18HDEIED
BET28HbE, BRREBEDOT 2/ —VOFEET
LHEET E TR, EREOBIESIERICENS OTH
WMOBEMITNDS, FIRT BB OERMITITAA
NEDFNICHEULTHWBDTRIENLS S b

7. & b b (C

KANEDORERTEMICIAKANERE—KD D
DTHY, FERIDAANENEL ET 3 X 51Tk
AFEBNSNA LT RINTE. UL, bR
Lickdie, KANERBICKANTREREIORET
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