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Research of cell component and physiological biochemical
characteristics of 23 strainsfrom Tibet soil
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Abgract : According to their morphological and cultural characteristics,23 strains were selected from
1000 actinomycetes isolated from Tibetan s0il. Morphological observation was made with a light micro-
scope. Cell wall amino acid and whole-cell sugar were analysed by TCL . Common methods were used to de-
termine the utilization of carbon and nitrogen sources ,antibiogram ,and enzyme activity. The results show :

These strains can be classfied into 4 genus according to classical sorting process. There are 18 types of
pure-cell wall ammonia acid and 8 types of whole-cell typical sugar ,respectively. Compared with nowadays
chemical sorting process,8 cell wall ammonia acid types and 5 whole-cell sugar types are newly found.
These strains are strong at starch hydrolysis,milk curd and peptonization ,but weak at lecithin hydrolysis.

The strains are stronger at res sting to the gran-positive bacterium than to the granr negative bacterium,
also stronger at resisting to the bacterium than to fungi. Among these strains,2 strains are special at
morphological characteristics and chemical compostion ,and the actual status needsfurther study.

Key word: Tibet soil ;actinomycete;chemical compostion ;antigonism
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Tablel Genusof 23 Tibetan actinomycetes
Genus Amount Strain No.
Streptomyces 16 317,319,323 324,326,328 ,329 434 ,435 ,436 ,437 ,439 ,440 ,443 8 ,9
Micromonospora 321,322,325 ,433 ,441
dycomyces 318
Catellatospora 432
2.2 23 DAP( 7 ), Lys+ Ay + A + meso-DAP(2
2.2.1 2 , ) Lys+ Ay +Agp +LL-DAP(3 ) Lys+dy+
12 : LL-DAP(1 ) ,dy+As +LL-DAP + meso-DAP
( 443, ; (1 ),Gy+Asp +LL-DAP+ meso-DAP+3OH--
318, ) sl DAP(1 ) Lys+ GQy+0Orn+As + meso-DAP(1
21 ) ,Lys + Gy + LL-DAP + meso-DAP + 3OH-
DAP(1 ) ,dy+As+LL-DAP(2 ) ,dy+Aw
, 21 +meso-DAP(2 )

10 Lys+ Ay + A + LL-DAP + meso-
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Table 2 Type of cell wall amino acid of 23 Tibetan actinomycetes
Amino acd
Cellwall type Lys dy Orn A LL-DAP __ mesoDAP 3OH-DAP Strain No.
- + - - + - - 443
- + - - - - 318
1 + + - + + - 317,319,324 ,325 ,437 ,440 ,441
2 + + - + - + - 326,436,
3 + + - + + - - 8,321,439
4 + + ; ; + - - 328
5 - + - + + + - 329
6 - + - + + + + 432
7 + + + - + - 434
8 + - - + + + 322
9 R + - + + ® - 323,435
10 - + - 4 + - 9,433
L+ , - ;110
Note: + means this amino acid is of existence, - means thisamino acid isof inexistence;1 10 represent different cellwall type.
2.2.2 3 , + a ): + +
8 : T ); + (2 )
R i : c (7 :
);D + 3 );E , D
T ); 5 433 , B +D
, 12
6 ), 2 ); +
3 23
Table 3 Whole cell sugar of 23 Tibetan actinomycetes
Typical sugar compostion
Sugar type . Strain No.
Xylose Maduralose Arabinose Galactose
C - - - 8,321,323 ,324 ,328 ,329 ,440
D + - + 318,322,436
E - - - 437
1 + - - 317,325,432 ,434 ,435 ,443
2 - - + 319,326
3 + + + 433
4 + - + 439
5 + - - 9,441
L+ , - 1 5

Note: + means this sugar isof existence, - means this sugar isof inexistence; 1 5 represents different whole cell sugar composition.
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Table 4 The biochemical and antigal characteristics of 23 Tibetan actinomycetes

/ mm Diameter of antagonism circle

Milk - -
H2S Fungi Bacteria
Strain / mm / mm H2S Meéanin )
No. Strarch Lecithir_l Patroniza Iqitia initia . Asper gi Staphy Bacillus
hydrolysis hydrolyss ~ Curd tion tion tion  Penicillin ;:;?;e Candida E.coli lococcus  subtilis
aureus
317 20 0 ++ + + - - - 0 0 0 9 10 0
318 0 0 - - - - 6 6 6 0 0 0
319 0 20 ++ + 4+ - + - 6 0 6 6 0 0
321 10 9 ++ + + + + - + 0 0 0 6 0 12
322 20 1 + + - - 6 0 0 0 0 0
323 2 18 - ++ + + + 0 6 0 0 0 0
324 3 0 - ++ + 4+ - + 0 0 0 0 0 0
325 22 2 ++ + - - - 10 10 10 0 6 0
326 26 0 ++ + - - + 6 0 0 0 0 0
328 2 ++ + + + + + - + 10 0 6 0 20 22
329 1 0 - ++ + 4+ - + 8 0 6 0 0 0
432 26 0 - + + + - + 6 11 8 0 0 0
433 22 26 ++ + + + + - + 0 0 6 6 0 0
434 14 0 + + - - 0 0 0 0 0 0
435 10 7 + - - + 6 0 6 0 19 30
436 1 0 + + - - 6 0 0 0 0 0
437 0 0 ++ + ++ + + - + 0 0 6 6 25 25
439 0 2 - ++ + + - + 6 0 7 0 0 6
440 1 0 - ++ + 4+ - + 6 0 6 6 0 0
441 1 3 ++ + + + + - + 0 0 6 6 0 0
443 24 22 + + - - 0 0 6 0 0 0
8 0 0 - ++ + 4+ + 6 0 0 0 6 0
9 1 6 - ++ + + 0 0 6 0 6 10
Average 11.7 9.8 6.8 8.3 6.5 6.4 13.1 19.1
Total 18 12 14 17 4 15 13 4 14 7 7 6
Percergt;/g.;e 78.3 52.2 60.9 73.9 17.5 65.2 56.5 17.4 60.9 30.4 30.4 26.1
of postive
reaction
' - L+ h+ F++ 4+ 12 34

Note: - means negative reaction ; + means postive reaction; + + + + + + + + + meansthe proportion of the part of milk curd of Patron-

izationis 1/ 2 3/ 4 or al respectively.

4 , ,13 4 ,
, 2 , 17.4% 60.9% 26.1% 30.4%,
10 mm;4 44.9% 29.0% ,
, 2 ( =10 mm) ;14 ,
( ) : :
1 , 10 mm;7 ( ) ,
7 : 12.9 7.2 mm,
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25 mm( 437) :6 13.1 mm 6.4
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2.4 2 3 ;
, 2 ( 432 L- L-
318) , DL-
, 2 (4) meso-DA P
2.4.1 432 (1) LL-DAP 3OH-DAP ,
1 1 1 1 (5)
(2 L- 5 432
D- 5 432
. 2
5 432
Table5 The contrast of Tibetan soil actinomycete 432 with relative genus
Genus Mophological characteristics Cellwall type Sugar type
432 The substrate mycelium have few branches,no cross septation, no Xylose and ribose
fracture ,with spore chains above ,having few or decades of spores.
No actuél gace mycdium. The substrate mycelium have branches .
Catdllatospora and no fracture. sngle or bundles of short spores chains stretch a Xylose and arabinose
bove the agar medium. They keep different shapes at the beginging.
10 30
No real aerial hyphae ,bundles of spores comesfrom the top of short
Herbagespora peduncle of vegetative hyphae, Every spores chain contains 10 - 30 Few maduraose
spores.
) ) 30
. Vegetative hyphae grow well , many branches, no fracture. Long .
Coralactinomyces gpores chains with above 30 spores coming from the top of resemb- No typical sugar
ling coral peduncle of vegetative hyphae,
2.4.2 318 (1) , D
, , 318
’ ’ 1 ’ D
, 2
(2) L- (G. harbinensis L abeda)
(G. rutgersensis L abeda) "' | 318 2
6
; L- 6 , 318
D- ; )
(3) 1 L
DL- ; 318 )
L- L- 318 ,
(4) meso-DA P , 318

(5)
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Table 6 The contrast of Tibetan soil actinomycete 318 with 2 different species of Glycomyces

Carbon and nitrogen utilization

Srain Suhbstrate Aeria Strach_
yphae hyphae hydrolyss  1y104ne  Urea  Quoose  Fructose Cellobiose Rhamnose
318 Palm Khaki - - + - - - -
G. harbinenss L abeda I\gv VC:tsi v%ité/el- * ) ) * * * *
G.rutgersenss L abeda _yellowish white White * - - * * * *
Carbon and nitrogen utilization
sran Sorbierite Sodium Sqdium Arabinose Gdactose Maltose Mannose  Raffinose  Qdycerin
acetate citrate
318 - - + + + + + +
G. harbinens s L abeda * * * < * * * *
G. rutgersens's L abeda * * ) * * * * *
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