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For the purpose of developing a high quality agricultural microbial inoculant, methods and mate-
rials for improving encapsulation were investigated. Preparation of capsule was conducted by
improving extrusion system with micro-nozzle and peristaltic pump. The sodium alginate was
selected because of its cheapness, stability of cells, and gel formation ability. The yields, physical
properties and gel formation abilities of extractable alginate from sea tangle were investigated by
hot water extractable and alkali soluble methods. The extraction yields of hot water extractable
alginate (HWEA) and alkali soluble alginate (ASA) from sea tangle were 8 and 20%, respectively.
The HWEA was almost not viscous even in 1.5% of the sample solution, whereas the ASA was
very highly viscous in above 3% sample solution. The gel formation ability of each samples varied
from 1.5% to 5% and the ASA showed a good gel formation ability at 3% solution as commercial
alginate (CA). The soil microbial inoculant, Bacillus thuringiensis, Bacillus subtilis, Lactobacillus
plantarum and Geotrichum candidum encapsulated sodium alginate with starch and zeolite for sta-
bilizer. The survivability of encapsulated soil microbial inoculant using alginate without stabilizer
appeared to be 66, 52, 70 and 50%, respectively. Inclusion of starch and zeolite with alginate bead
increased viabilities in Bacillus sp. and Geotrichum candidum by 81-83% and 89%., respectively.
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Table 1. Comparison of the gel strengths and yield of hot water extractable alginate (HWEA) and alkali soluble alginate (ASA) from sea

tangle
Na-alginate
Characteristics
HWEA ASA CA
Concentration of Na-alginate (%)

0.5 ND ND 1.83+0.1
1.0 ND 774+0.1* 596.7+0.1
1.5 ND 209.8+0.1 1,053 +£0.2

3.0 523+0.2 972.4+0.1 NT

5.0 821.7+0.2 13240+ 0.1 NT
Melting point (°C) 31.0£1.1%* 151+24 12.3+0.1

Yield (%) 7.98+0.07 20.01+0.14 NT

Price (won/g) JOHRH* 40 460

HWEA; hot-water extractable Na-alginate, ASA; alkali soluble Na-alginate, CA; commercial Na-alginate (Sigma Co. USA), ND; Not detected. NT; No

tested :

*gel strength of Na-alginate(g/cm®), **melting point of 1% solution. The results indicate the mean + SD (n = 3), ***The price was calculated in density
of 5% for HWEA, 3% for ASA and 1.5% for CA, respectively. The results indicate the mean + SD (n =3)

Fig. 1. Comparison of the gel forms using different concentration
of akali soluble alginate (ASA) and hot water extractable alginate

(HWEA).
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Fig. 2. Comparison of the stability of microencapsule cell prepared
using CA or ASA. CA; commerial Na-alginate (Sigma chemical Co.

product), ASA; alkali soluble Na-alginate. ll; 0 day, B; 30 days after
encapsulation.
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Fig. 3. Comparison of the survivability of encapsulated soil
microbial inoculant using alginate and stabilizer with alginate.
[1: 3% ASA, I 3% ASA with 1% of starch and zeolite.
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Fig. 4. Comparison of the survivability of encapsulated cells using

ASA with stabilizers. l: 0 day, Z: 120 days after encapsulation. NB:
nutrient broth medium for bacterial enumeration, PDA: potato dextrose

agar medium for yeast enumeration, and MRS: MRS broth medium for
Lactobacillus enumeration.
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