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Studies on Sediment of Shoyu

(1) Effect of Chelating Agents and Surfactants on the

Prevention of Secondary Sediment of Shoyu

Hikotaka Hashimoto, Hiromu Yoshida and Tamotsu Yokotsuka

(Central Research Laboratories of Kikkoman Shoyu Co., Ltd., Noda, Chiba)

The sediment that was produced during storage of a marketing shoyu was defined as
“secondary sediment’ of shoyu.

In the present paper, prevention of the secondary sediment using chelating agents, sur-
factants or colloidal substances was investigated.

Chelating agents such as polyphosphate and hydroxycarbonic acid had little effect, but
those such as EDTA, DTPA, HEDTA completely inhibited the formation of secondary
sediment of shoyu even with a final concentration as low as 0.1%. And these agents did
not affect the organoleptic quality of the shoyu. But DEG and NTA were not effective.

The time required for the flocculation was a little prolonged by the addition of surfa-
ctants such as Emanone 3199 and colloidal substances such as Duckroid PF159, LF122, but
these agents affected the organoleptic quality.

On the other hand, the time required for the flocculation in commercial types of shoyu
was measured at 40°C."

The results suggested that the secondary sediment would be seen in a considerably
large number of commercial types of shoyu in market after a long period of storage at
a comparatively high temperature.
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Table 1. Effect of polyphosphates on the
prevention of the secondary sediment.
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Final Iiayfrequired foi_
. concentra- | the formation o
Chelating agents ; tion the secodaey sedi-
(W/V%) | ment (at 30°C)
None 0 5
Sodium
tripolyphosphate 0.01—0.5 3—5
ium hexa- ” 5
metaphosphate
Polygon A . ” 5
Polygon FH-10 ” 3—5
Takeda 1F ” 5
Takeda 2B ” 5
Adekarin 4 ” 5
Adekarin 5 ” 5
Meeton SM ” 3—5
Tarinsan E ” 5
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Table 2. Effect of amino carbonic acid on the
prevention of the secondary sediment.

' Final Day required for
Chelating agents | <0 | ¢ formation o
- (W/V %) | ment (at 30°C)
None 0 5
NaCa-EDTA 0.1 —
Na.-EDTA , 0.08 —_—
HEDTA 0.07—0. 08 —_—
DTPA 0.04—0.05 —_
DEG 0.001—0.5 5
Na.-NTA 0.001—0.5 5

*The secondary sediment was not observed during
storage of 3 months at 30°C.

Abbreviations used: EDTA for ethylene diamine
tetraacetate, HEDTA for hydroxy ethyl-

ethylene

diamine triacetate,

DTPA for

diethylene triamine pentaacetate, DEG for
dihydroxy ethylglycine, NTA for mtnlo

triacetate.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

#8585, 8 H)

BhoTicBd 2H5% 503

7z. —, dihydroxy ethylglycine (DEG), disodium
nitrilo triacetate (Na.-NTA) ICi2XIEMED LNIE
» -,

INSDT I/ ANKVBROBRE L ZREN IERR
i3, BilihcoZE L8N, *v— MLABHOK
ik 3 EBbha, 7kbb, BERE S TR
THERRMEHEYR, HEKSABRETIRE (T2,
FTHERBMASE B KOERDELR) 1K, £BA
BEELTED, CO&BAIAVEFL—+T B L
Tk, BROCEEREEYED flocculation %32
cLitk X 3b0EZE2505. LxrL, EDTA
eE3, AL, WAL, BRSO fERAER SR EE
HHoerg—0 L LTHAVLIhTEY, ThBES
d, REEEFINSIER»RS S E0DNTNE0DT,
NS DOHEERBRANNICES LT, ZIREEREAK
BT, —IRIEEEOTE, BldicEgIeTn
26DEbEZI N5,

b Foads bRV BEORR%E Table 3 RL
1.

Table 3. Effect of hydroxycarbonic acid on the
prevention of the secondary sediment.
Final Day required for

concentra- | the formation of
tion the secondary sedi-

Chelating agents

(W/V %) | ment (at 30°C)

None 0 5
Sodium lactate 0.005—1.0 5
Sodium citrate ” ”
Sodium gluconate ” ”
Sodium tartrate ” v
Sodium galactonate ” ”
Sodium arabonate ” ”
Potassium sodium ” ”

gluconate

Sodium muthinate ” ”
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Table 4. Effect of surfactants and colloidal substances on the prevention of the secondary sediment.

Day required for the

Sortasngf g,(\)llxii?g;a{nt conciiﬁ?&lltion Solubility* Ség;;“; ;i;nsgéin'fgg " Observation
substances (W/V %) (at 30°C)

None 0 S 5 Control
Emal 0 0.001—0.5 D 5 Anionic
Neopelex No. 2 - ” D 5 ”
Demol N ” S 5 ”
Demol P " S 5 ”
Emulgen A60 ” S 5 Nonionic
Emulgen A120 ” S 5 #
Emasol 1130 ” S 5 ”
Emanone 3199 ” S 70 ”
Protex S ” SD—D 5 ”
Sortex ” SD—D 5 u
New-Kol ” S 5 ”
Homogen B ” DS 5 ”
Homogen BC ” DS 5 ”

San Nice ” S—SD 7 ”
SM-316A ” S 7 ”
Homogen DM ” D 5 ”
Monolite SS ” SD 5 ”
Monolite hypa ” D 5 ”
Quartamin 86P ” S 5 Cationic
Amphitol 24B ” S 10 Amphoteric
Duckroid ” S 23 Colloid
Gum arabic ” S 5 ” :
C.M.C. ” S 5 ”
*S: clear SD: slightly cloud  D: cloud
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Fig. 1. Time required for the formation of the

secondary sediment of commercial shoyu stood
at 40°C.

A. 41 years of Showa:

B. 42 years of Showa: 58

59 samples of dark
colored shoyu and 10
samples of light colored

(1966)

shoyu were tested
tamples of dark

(1967) colored shoyu and 12
samples of light colored
shoyu were tested.

BN Dark colored shoyu
1 Light colored shoyu,
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