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Characteristic of Glasswort (Salicornia Herbacea 1..) Mixture
Fermentation Utilizing Aspergillus oryzae

Hae-Seop Kim, In-Bae Park, Young-Jae Lee, Gung-Won Shin,
Joo—Young Lim, Jeong-Wook Park*, and Young-Cheol Jo

Jeollanamdo Marine Bio Research Institute, Jeonnam 535-802, Korea

Abstract

In this study, we investigated the quality of glasswort (Salicornia herbacea L.) mixture fermented by
Aspergillus oryzae at 30°C for 7 days. Changes of pH, titratable acidity, amino—nitrogen content, reducing sugar
content, activities of a—amylase and protease and number of mold were determined in the course of the fer-
mentation. Angiotensin converting enzyme (ACE) inhibition activities and electron donating ability (EDA) were
measured after 7 days fermentation. The pH lowered from 6.19~6.22 into the level of 5.41~6.08 after fermenta-
tion for 7 days. Titratable acidity increased from 0.59~0.68 into the highest level of 0.95~1.13% after 6 days
fermentation. Furthermore, the amino-nitrogen content increased from 128.0~167.2 mg% to 159.4~209.0 mg%
after fermentation for 7 days. For the reducing sugar content, it decreased from 2.0~5.9% into the level of
0.4~1.1% during 7 days fermentation. The number of molds decreased from 10° CFU/g to approximately 10°
CFU/g after 5 days fermentation. a-Amylase activity showed from the beginning of the fermentation in all
samplings, but protease activity reached the value of food code standards after 5 days of fermentation. ACE
inhibition activities were slightly increased from 9.5~16.6% to 19.3~22.7% and electron donating ability were
slightly increased from 55.6~57.8% to 60.9~62.7% after 7 days of fermentation.
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Table 1. The mixing ratio of raw materials for preparation

of enzyme food (unit: %)
Glasswort  Rice bran  Soybean Glucose Starch

A 50 25 25 — —

B 50 23.75 23.75 25 —

C 50 22.5 22.5 5 —

D 50 23.75 23.75 — 2.5

E 50 22.5 22.5 — 5
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Fig. 1. pH and titratable acidity changes during fermentation
of glasswort (Salicornia herbacea 1..) mixtures by Aspergil-
Ilus oryzae. See samples in Table 1.
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Fig. 2. Amino-nitrogen contents changes during fermenta-
tion of glasswort (Salicornia herbacea 1..) mixtures by
Aspergillus oryzae. See samples in Table 1.
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Fig. 3. Reducing sugar contents changes during fermentation
of glasswort (Salicornia herbacea L.) mixtures by Aspergil-
lus oryzae. See samples in Table 1.
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Fig. 4. a-Amylase activities changes during fermentation of
glasswort (Salicornia herbacea 1..) mixtures by Aspergillus
oryzae. See samples in Table 1.

of we} F43] ST FEFo] it 69 A3 F 1L1%=E
ol th B3 starchS H7HSH AP 5L Fto] 8
3= a-amylase 59 &EA42go 93| Fe

o= st oy o5 B AHHL
Jolygrt. oA wE 7|HE FYFe] #
Aspergillus oryzae LA E A zxg V3o 4 AA F
A ko] 27 3t F
a3 A4l 42)FE A g2 43

it

o,

B oot
o

o=

>.

N

a—amylase 2! protease &HAo| b5}
2 d EAAEY 74 F a-amylase A F& N
FTF=7F FAEY FHE=EYG 0.030 o] Fojof s,
protease= Al g-8-A 9] FF=rt FAFEY FFHZEY 0.030
o] Aok Folth16). TErit] EFES BEAA F a-
amylase 874 ¥sle IARY FAENA A @E&A] FF
=5 ko= Fig. 49 YeERN ST a-amylase 44L& wrd
z27] vt n 7 g5 A7k Ao E4¢] g
Al@Trel vlsl 9F7F Bk o ) HE 24 FE= B AlE ol
EAY A ARE RO o] Y a-amylase &4
2 5% AP BT oy HUte2n whE 2V|5E &
' 17 W AEFFHAAN 27e FEAS FEAAT
Protease &4 WH3l= AN FFEA FAHY
FeE Wl e 2 Fig. 59l YepUTh T8 27| = 5%
5 g4o] et &t =3, S5l
P FHe H7ks AT a2 ¥ AEFA 74
)

F2A

<o o
41 H

2 Z7tetg ok 28 3 glucoset starch
o rid el w3 tiFeke AUk A
uhz] gAdo] e} glucosel} starch
& =2 gskt) Hwang 5(1)& B39

fAr do o > do

-
2
z
ol
100 BN oo oX

X o0

3) Aspergillus 4-& ©]&3}o] &a
71Zbell w2 protease 4 WIS TAMS A #F 270

0.30

8- A—4B—>%C-—xD-eE

0.20

0.10

Protease activity (Abs at660 nm)

0 1 2 3 4 5 6 7
Fermentation time (days)

Fig. 5. Protease activities changes during fermentation of
glasswort (Salicornia herbacea L.) mixtures by Aspergillus
oryzae. See samples in Table 1.
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Fig. 6. Mold cell counts changes during fermentation of
glasswort (Salicornia herbacea 1..) mixtures by Aspergillus
oryzae. See samples in Table 1.
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inhibition activities in glasswort (Salicornia herbacea 1..)
mixtures fermented by Aspergillus oryzae. See samples in
Table 1.
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