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Studies on Prevention of Moisture Absorption of Seasoned Laver

by Means of Locust Bean Gum

Tadashi ISHIHARA, Masato YASUDA and Tsuchimoto MUTSUYOSHI*

The purpose of this study is to prevent moisture absorption of sea-
soned laver. When seasoned laver is exposed to the air of high humidity,
it rapidly absorbs moisture and loses its specific nature. This is caused
mostly by the flavoring solution applied to the seasoned laver. However,
there has been made no study on the moisture absorption of seasoned
laver

In this study, basic experiments on moisture absorption of seasoned
laver were performed and improvement of the components of flavoring
solution was songht. The results were as follows :

1) The limit of the volume of moisture within which the quality of sea-
soned laver can be maintained is 5 %.

2) In the study of the influence of flavoring solution on moisture absorp-
tion, laver can be substituted by filter paper for the base of applica-
tion.

%) When Locust Bean Gum is mixed with the flavoring stock solution in
the ratio of 0.2% to it, the result obtained was excellent.

4) The time required for deterioration of sesoned laver is greatly de-
pendent on the volume of moisture at the time of unsealing.

5> The volume of sugar in flavoring solution has little influence on mois-
ture absorption.
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Fig. 1. Change in volume of moisture of seasoned laver while it is exposed
to room air

Y Moisture(M) : weight percent to dried matter

Yok Exposed time (T)

A : The surface becomes slightly humid. The limit of the volume of
moisture to keep up the quality of seasoned laver, is 5%

B : The surface becomes remarkably humid

C : Laver itself becomes humid and shrinks slightly

D : Shrinkage becomes remarkably

Conditions : humidity (H) 67.0% ; temp. 29.2°C ; size of seasoned laver

8.7%x3.lcm ; dried matter 315.8mg
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Table 1. Components and taste of flavoring solution

Taste as compared

Component with control Abbreviation

Control% C
C+Sodium sulfate (2 %) Same SS
C+Sodium carbonate (2 %) Same SC
C+Calcium hydroxide (1%) % * worse CH
C+Carboxymethyl cellulose (1%) Same CMC
C+Polyvinyl alcohol (1%) Same PVA
C+Locust Bean Gum (0.2%) Better LBG

¥29.2g. of sugar, 6.7g. of sodium chloride, 30.0g. of monosodium glutamate
and a small amount of several spices are dissolved in the mixture of 66.7ml.
of water and 12.0ml. of soy sauce.

* sk filtrate

Table 2. The method of control of humidity with saturated solutions of
several salts at 20°C in desiccator.

Proposed H. Saturated sol. Theoretical H. Vapor pressure
%) of salt (%) mmHg/20°C
0 Conc. H2S04 0
10 ZnCl; « 1%H20 10 1.74
20 CHsCOOK 20 3.47
30 CaCls» 6H:0 - 32.3 5.61
40 Zn(NOs) 2 » 6H-0 42.0 7.29
50 NaHSO0., « H20 52 9.03
60 NaBr - 2H20 58 10.8
70 - NH.ClL, KNOs 72.6 12.6
80 NH.CI 79.2 13.7
90 K.HPO, 92 16.0
100 H.0 100 17.54
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Fig. 2. Change in volume of moisture of coated filter paper with flavoring
solution (seasoned paper) while it is exposed in the desiccator.
——=—— PVAj; , CMC : , C; ——, SS;

Conditions : filter paper of 10cm? (Toyo NO.50) was coated with
0.2 ml. of flavoring solution, which is diluted 1 : 1 and used
after being dried for 30 min. at 80°C;

desiccator H. 60% ; room H. 649% ; desiccator temp. 20°C ; room
temp. 30-C
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Fig. 3. Change in volume of moisture of seasoned paper while it is exposed

to various humidities.
, Cj m=t=—, §S ; m===—, SC; rerrrerser, LBG.
Condisions :room H. 65% ; other condisions as in Fig. 2
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Fig. 4. Relation between the volume of moisture and the humidity induced
from Fig. 3
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Fig. 5. Relation between the volume of moisture and the humidity obtained
by correcting Fig. 4




152 AR -REABEER: v —H 2 b~ oA st LAWKA 2 Y ORIBIE IR DT

BEZICHATALC L 2HRE Lcd 0T, HERNUIEED H 5D, TOHETRDR
Fig.5 OMEHMMBEL 0 A THERACIIARZT R VWEEL S, ORI ) BHREOR
RIS HERECHMA L CERT 52, 0BBELZEL LTAEASRLTVS, &
BHBEREAREDTIE > S D HRITHOWTITFR - 7288, B EBREFOESIIEEN
RIS ORE DR HEREMEL R 2BNIBLON52, BECHH L TRBED
AT 5 RPMEBREO IS & RE V2D L OB IBIAL I L CHEZTT b
oz,

DIFORER I DERER ERLDEOD ofcn ~ AT ¥~ o/ F & RINSERIE O &8 B
TR D HERM & ERBEOBRERD S E Fig. 6 X5k, —ERERIES
BGETHENDE v ~ I AT ¥ - F 2RMOSRIEEEERE L -TWw5,

H{%)

167 100

12}

M,
~

T, min

Fig. 6. Change in volume of moisture of seasoned paper while it is exposed
to various humidities induced from Fig. 5
,C g e , LBG.
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Fig. 7. Change in volume of moisture of laver and filter paper while they
are exposed to room air.
©®— @, laver (94.1 mg) ; O—Q, filter paper (278.2 mg)
Condisions : 7.5%3.0 cm of laver and filter paper were used after
being dried for 40 mim. at 90°C. ; room H.62% ; room temp. 28 C.
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Fig. 8. Relation between the volume of moisture and size (area) of
seasoned paper.

@, allow to stand for 9 min.; O, for § min.; A, for 3 min.
Condisions : 30 cm?® of paper was coated with 0.5 ml. of control
flavoring which diluted 1 : 4, was used after dried for 30 min.
at 80°C.; room H 60% ; room temp. 26.5 C.
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Fig. 9. Comparison of change in volume of moisture between the seasoned
laver and the seasoned paper which are coated with control flavor-
ing solution

, seasoned paper shown in Fig. 6.

———= wet seasoned laver shown in Fig. 1.

------------- , curve of the wet seasoned laver being slid from 2.7% to

0% at 0 min.
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Fig. 10. Relation between the humidity and T 5%, the time taken
for completely dried sample to become 5% in the volume
of moisture
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Fig. 11. Effect of T 5% extention when completely dried paper coated
with LBG flavoring solution is used, as compared with that
coated with control flavoring solution
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Fig. 12 Relation between T 5% and the volume of moisture of seasoned
sample at the time of unsealing

, G5 vemvemnennens , LBG; @, H. 100%; O, 80% ; A, 60%
A, 50% ; I, 40%.

ECHT 5 ETFOMBNELN, L LIRICEEST RIS LML L DT, b
TP FO—MEMPBHRIICT ER VR, ZOX 5 BERIGEVERESNERGD D 21T
BWCAHEELBONE L L 2R 5700, EEDONKEMND D « O THIT K 28 THEIC
Lo TREREZE - THRET Lz, FASRFERIZEIRO D DTN EBEERTORREER
U S EDOEARMFARKE 4 | 20, FEREMATOEONRMNDD ¢ 2Rz, #
PRIROTEFIIFIR (C) , 2%y 7% (SS) , 2%BEEY ~7¥#m (SC),
0.22 0 mnatr ¥ mvFaifin (LBG) , BilRY ~5, REEY -7 4%&1%%m (SS
+SC), Wiy —5. RBEY -7 %1%, n—IAxrv—v#a0.2%%m (SS+S
CH+HLBG) TH5, 41 DFEEWETIEND D » 3,000 % (NBAFD b #36,000%45) @
T AHRES M, SEHRKZERD h2 Ik, BEEe -7 ~CEENCERET 2 ERKD
BEREATEL 120, 1,000 BEO LD X V400K SCREDOLDZEEH - T
BRI E L, BRELTEEREIREY ~FR8X0e AT v T Aa2EMLE
SEIRFTH DD, BBEY —~ 4, REEY ~ 7 D 2 FRAFENE TIImBIC X 58505
MOEL, MBEEZEL LTUBERZT > CIHTHRRICR VEL» o7, Ry -7 %
Wlicbok, BEERY ~F, REBY~F, v - IAYE~vF 2D FHMBEADS DIIE
ECUBETEHRER LV BORETH - 72,

ERIIFBLZEIRBPCTISICRLCERIE, EEEROLBENEEY BRE (78
%) &EBRE (53~582%) whir, ME L CRRNICEEENZHEL, WREEL KD
7. HERZEREEOS O Fig.13 i, EER0 S 01k Fig. 14 KRT. hBEERON
ITRIBED T TR L 720, ERRORIRSHE L FEES L OCTEEOEE) ik
DHITIDIz, THEOR KL VEMRBZ RO CHKT 5 & Fig. bk 5icis, zo
TEREYRIIEEED FREVD, FTOELOE PR IR, BRETIRLOME
ToTwd, BIEDLIONFREEMN LT 2RBEROESLFAKr ~ I AT v
HeRBEMLID DT, TR OWTRERY ~FDIFRMER - T35, 7Bk



ARSI K EEMUURE #5255 (1967)

1. cor;z’/rol 2.8S
H:78% . %, A
8} Tiz5¢C gt MR A
/o .
Vi
° /* b4
6 I 6 /e/fe /’/
i /‘r’
5 5 ._..,_._/, T
4} 4 /r
%
X NS /,
= 21 é 2t
81 3.5C 81 4 LBG
H:78% | H:78 %
T:28° / T:28°C A
' .
6 6 J
./:/. 2/. ‘o
5l—rme - /—- L S
4 ./ 4 ‘/4///,
< < V.G
= o1 = 21 ,,’ '
»"‘/
I 5. SS+SC [ 6. SS+SC+LBG
H:78% H @ 78%
8} r:i28% / 8t Ti26s s
‘ S e
%
6} A owse
s °
Sprm-— = e —
.
4 5y i -
Sy
°\o /: [ g
yavs
2o 8/
/4.
A
3 ,c"f'
2 4 6 8 0 2 4 6 8 10
T, min T, min

Fig. 13. Change in volume of moisture of varius seasoned lavers while they
are exposed to the air of high humidity.
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Fig. 14. Change in volume of moisture of various seasoned lavers while
they are exposed to the air of low humidity.
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Fig. 15. Comparison of T 5% of various seasoned lavers shown in
Figs. 13, 14.
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Table 3. Comparison of T 5% between seasoned laver and
seasoned paper

Flavoring T 5% (min)
solution About 809%H. About 55%TMH.
Paper Laver Paper Laver
Control 5.0 5.0 13.5 13.2
LBG(0.2%) 8.0 7.5 16.5 17.0
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Table 4. Components of flavoring solution

Component Flavoring No.
1 (Control) 2 3
Water (1) 98 98 98
Soy sauce (1) 17.6 17.6 17.6
Suger (kg) 43 22 17.5
Sodium chloride (kg) 9.8 9.8 9.8
Monosodium
glutamate (kg) 44 H 44
Synthetic sweet taste (g) 0 350 400

M, %

5 10 15
T, min
Fig. 16. Change in volume of moisture of seasoned laver
while it is exposed to room air
. NO.1 ; S NO D 3 e , NO.3
Conditions : room H. 60% ; room temp. 20 C
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Fig. 17. Change in volume of moisture of seasoned laver while it is
exposed to room air
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Fig. 18. Change in volume of moisture of seasoned laver while it is
exposed to room air
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Condisions : room H. 70% ; room temp. 20 C.
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