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ABSTRACT

Spores of Trichoderma harzianum ATCC 52445 for control of Rhizoctonia stem canker on potato were
immobilized in various natural matrix, and germination rate and some rheological properties of the
spore-matrix complex were investigated. Germination rate of gelatin gel-spore complex and potato
starch gel-spore complex were 2.8% and 2.9%, respectively, but hardness and cohesiveness of the gela-
tin gel-spore complex were better than those of potato starch-spore complex. The hardness and cohe-
siveness were increased when the spores were immobilized in hybrid gelatin gel made by mixing several dif-
ferent types of natural matrix, but decreased their germination rate. Addition of corn steep liquor(l%)
as spore nutrient in gelatin gel-spore complex was helpful for increasing the germination rate.
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Table 1. Measurement conditions for universal
testing machine.

Model : Intron 1,000
Sample height : 250mm
Clearance 1 4mm
Chart speed : 100mm/min
Load cell 1 50kg
Cross head speed - 100mm/min
Plunger diameter : 12mm
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Fig. 1. Textural profile analysis curve.
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Table 2. Germination rate of the spore-matrix

complex.
Spore-matrix  Germination| Spore-matrix Germination
complex rate (%) complex rate (%)

Memil Pd. 078 CMC 1.16
Soybean Pd. 085 Agar 230
Chestnut Pd. 1.10 Soluble starch 029
Nogdu Pd. 1.15 Rice starch 052
Dashima Pd. 0.22 Potato starch 290
Gijang Pd. 245 Sweet potato starch 250
Barley Pd. 225 Arabia gum 045
Cornmeal 210 Garden soil 1.10
Gelatin 281

Pectin 1.19
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Table 4. Germination rate of the spore-hybrid

gelatin gel complex.

Spore-hybrid gelatin gel™ Germination rate (%)
Gelatin~+Pectin 298
Gelatin+Nogdu Pd. 2.11
Gelatin-+CMC 1.00
Gelatin+ Agar 1.12
Gelatin+Soluble starch 2.80
Gelatin 2.75

Table 3. Water absorptivity and rheological
properties of the spore-matrix complex.

Spore-matrix Wat(?r. Hardness Adhesiveness Cohesi-
complex absorprivity (g)  (dyn/cm®)  veness
(HOml/g)

Memil Pd. 66 15.7 33 097
Soybean Pd. 6.1 163 39 0.72
Chestnut Pd. 63 8.1 25 1.11
Nogdu Pd. 5.1 230 59 0.86
Dashima Pd. 44 62 16 096
Gipng Pd. 86 60 34 1.21
Barley Pd. 56 140 25 1.06
Cornmeal 48 86 25 1.08
Gelatin 44 279 53 090
Pectin 23 216 56 0.84
CMC 5.5 319 46 059
Agar 5.0 369 5.1 059
Soluble starch 19 316 53 063
Rice starch 74 6.2 16 1.03
Potato starch 38 20.2 29 082
Sweet potato starch 7.2 169 24 0.86
Arabia gum 16 03 0.13 1.88
Garden soil 08 0 0 0
2 A3

83t % Universal Test Machine(Instron
Model 1000)& ©]23}o] Table 18] ZHo =2 Tex-
tural Proflle Analy31s(TPA) curve(Fig. 1)& ¢
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* Hybrid gelatin gel were made by mixing with 5:1.

Table 5. Water absorptivity and rheological
properties of the spore-hybrid gelatin
gel complex.

Spore- Water  Hardness  Adhesi- Cohesi
hybrid gelatin  absorptivity  (g) onesi-

veness N
gel complex  (HOmi/g) (dyn/em?)  VOE®

Gelatin +Pectin 60 178 35 071
Gelatin+Nogdu Pd. 64 244 4.2 109
Gelatin+CMC 88 416 70 137
Gelatin+ Agar 60 356 6.1 127
Gelatin+Sohuble siarch 67 242 34 8.26
Gelatin 45 279 53 090
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Table 6. Effect of dry protectants of the spore on
germination rate of the spore-gelatin
complex.

Protectants of the spores Germination rate (%)

Skim mitk (10%) 291
Gilycerol (20%) -

Tween 80 (10%) 220
Triton X-100 (10%) 120
Soybean oil (10%) 130
Milk (10%) 150
Control 270

Table 7. Effect of the spore nutrients on germina-
tion rate of the spore-gelatin complex.

Spore nutrients Germination rate (%)

Yeast extract (0.5%) 2.10

Cormn steep liquor (1.0%) 330

Soybean dusk Pd. (1.0%) 200

Control 269
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