Kor.J.Pl. Prot, Vol.12, No.2, p.71-78. 1973 AFNERI R A2 A 235

Vitamin®} 80| Sclerotium rolfsio] Bt ERE 2
BN DXl 28

& # i
Al Fa s &

Effects of Vitamins and Nucleic acids on the mycelial growth
and the sclerotial production of Sclerotium rolfsii

KI CHUNG KIM
College of Agri., Chonnam Nat. Univ.

(B2 A 1973, 2. 19)

Abstract

The study was performed to clear the effects of thiamine, biotin, nicotinic acid, pyridoxine,
inositol, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) on the mycelial growth and the
sclerotial production of Selerotium rolfsii Sacc. isolated from Magnolia kobus. The results are
abstracted as follows:

1. Tested fungus was thiamine-deficient and required thiamine 207/ for maximum growth of
mycelia. At higher concentrations than thiamine 207/, however, mycelial growth was decreased with
increasing the concentrations and was inhibited little less than that of thiamine-free control at 1507/l

2. The effecfivenesses of the nitrogen sources on the mycelial growth under the thiamine presence
were recognized in order of NH,NOs;>(NH,);S0s asparagine> KNOs;, and on the sclerotial
production were KNOz> NH,NO;>asparagine> (NH,),;S0s. The optimum concentrations of thiamine
were about 127/l in KNOs, about 167/ in asparagine on the growth of mycelia, and were about 8/l
in KNO; and NH4NO;, 167/1 in asparagine on the production of sclerotia.

3. After the organism began to grow, the pH value of cultral filtrate was rapidly dropped down
to about 3.5. Hereafter it was slowly fallen down as the growth amount was increased, but was
not depreciated below pH 2.2.

4. Nicotinic acid was not effective individually on the mycelial growth and the sclerotial formation
of tested fungus without thiamine, but slight effect of it was recognized with thiamine 107/I, even
though maximum growth was shown at 7-10mg/l. Beyond that concentration, however, mycelial
growth was rather depressed.

5. When ammonium sulphate or asparagine as the nitrogen sources was used, pyridoxine, biotin
and inositol had not any effectivenesses on the mycelial growth and the sclerotial production of
examined fungus.

6. In the concentrations of thiamine, biotin, pyridoxine and inositol, as long as thiamine was not
added in those, their correlating effects on the growth of the organism were not observed at
all. Equivalent or more effects on the mycelial growth were recognized in combinations of thiamin

+pyridoxine, thiamine-inositol, thiamine-biotin+pyridoxine, and thiamine+biotin + pyridoxine+



inositol compared with thiamine alone, and in combinations of thiamine+biotin and thiamine+ biotin

~+inositol, mycelial growth was inhibited rather than that of thiamine alone. Sclerotial production of

those combinations was increased more than that of thiamine alone in dry weight.

7. The little effects of DNA and RNA on the mycelial growth of the organism were recognized

compared with the control(DNA-and RNA-free), and RNA was more effective than DNA. Maximum

growth of mycelia was observed at RNA 2-6mg/! and DNA 6mg/l.

No effectivenesses on the

sclerotial production were recognized in the RNA and DNA.

8. Mycelial growth of the organism was increased with increasing the concentrations of the RNA
and the thiamine, that is, the effectiveness of RNA was revealed apparently under presence of

thiamine, but was not shown in the sclerotial formation.

M

il

Thiamineo] T 4 8o 3 28t} A& Schopfer
(1930)%) s34 FHzz s g ol FHI AF
2249 Vitamine] A% o F7F @o] mmsle] 4+t
2.8 Sclerotium rolfsiig 3} Vitamins}e] A o] &
QF2E 92 B4 B Fad. Lylwd oo
S. rolfsii 5128 5% A & thiamined 273+ A
o} 49 bioting L3l Ze] 35%, nicotinic acidE
273k o] 33Fold TN Ao thiamined o F
e 7o) 43F, biotingd o F3& Z o] 175, nicotinic
acid & 9273 Aol LTl && 22d o gon
w3l potato-dextrose agarvl 7] e} FAFEE W] Aol A F
e Y4 &gd 92 TF F 1F% thiamine o]
A7k g F¥¢ ¥4 biotin o)} nicotinic
acid7t A7 H FHE FARA $HSS B
AT 93t S. rolfsii 5137 —,—4 FAHA 71-_.,]- @ﬁq%q
Ao} oA vitamin & @FxJ} FekEltE AL ¢
F a9 =9 8PS A4, AFEE A4 BE

ol A Ealgt S. rolfsiizb vitamino] ¢l& A ulA] o] A
= A8 A ggdz @b, S, rolfsii 9 :—‘ﬂ‘,
Sclerotium oryzae: thiamine 40y/lo] 4 FTH P A o] &
A= g om® = Cochrane® & Sclerotium spp7}F thlamme
9] dREq pyrimidine$& 27z sedz g
@ =ZEYEE WARERAES T8940 RNA
b #AR Qg F93] ekt

ol A4S F¢s] Bm Lylel®o] A7 ulsh o] S,
rolfsiie §-2)F v Al & wel vitamin®] F{F9 o
Fert Gey FH P Ao vitamino] 9]¢ EAe] @
T8 ASAE A gz AXY APH nzd

2 QE TFd 93 vitamin, RNA @ DNAS®] o g

2 A7 FxdA AL o 2AHE A
3 B3el wholdh.

Mz 3 gy

FTAT: 19699 At nxe HHA
Sclerotium rolfsii Sacc. R-19F o] o},

Al vitamin: thiamine hydrochloride, Biotin, Inositol,
Pyridoxine hydrochloride, nicotinic acid 5 gl
thiamine hydrochloride 20% alcohol £, 7| &t& 2
7z 44 oz 39,

Z A& 4} : Ribonucleic acid (RNA) (HAFEBgE),
Deoxyribonucleic acid (DNA) (from sperm)(H A&AG#E
g

Ay 2 AzaAe AFFEd o5 G
glucose-asparagine s ¥V o)A A9l aspara
gine & 2.9 A&t e & A4HFER A
A A g AEsge. Azl dagd dAE
Al g Eaiet 57 8A .

HA Az A e 24 5te] pHE. 42 BAS T o7
] A %57 =% Vitamin v} @4 3718 o

& A g bl AR A2 100ml A Fets
aoﬁ 50ml4 & 279 10 #7 O,Mifrs}ai At-g3}
= TG F 2 ALY AL TS P AA
9cm petri dishe] 3 3-8 @l &o] k]—%ﬁ}?&r}

AEY9L PDAw kol A AHG TAEI L =L o
Z walel wlsFd 2AE AEEATH. TAHL
petri-dishe] < 1lmm F7]9 PDA s} =u]z] o] wjokA 7]
F%9 QA smm Pdoz ¥AF P TAHE
AHG Aol=t. T W F 2=+ 28°Col .

TFAHY A ARE AL 54FY TEFE oA
90~95°Ce) A 36~48A 7t AzAA AEFoz v asf
Az THFA S 10~159 7 vioksle] FA3E 74 9
AEFE vizdgdrh. ZE A¥e 3oz 2~33
Ay A8 o5 FTAE vz,

Sk



Ay At
1. @TAFMZD thiamine &5 £ 249 A
7] Zzul ¥4 2 glucose-asparagine ¥} x| 8] asparagine-2

NHNO:2 A7z AF 4 e WAFAY 2 u&F
Hg ALY v 2AAE fig1F 2.

T/

rycelisl fry weipht
@ 2
o o

a
)

s} WM 40 €0 [ J %) 122 46 150
thiamine no-co-tratl o 1

Fig. 1. Effect of thiamine concentrations on the
mycelial growth of S. rolfsii for 5 days at 28°C.
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Fig. 2. Effect of nitrogen sources and thiamine

concentrations on the mycelial growth of S.
rolfsii for 5 days at 28°C.
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Fig. 3. Effect of nitrogen sources and thiamine
concentrations on the sclerotial production of S.
rolfsii for 15 days at 28°C.
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Fig.4. Effect of nicotinic acid concentrations and
thiamine on the mycelial growth and sclerotial
production of S. rolfsii for 7 days and 15 days,
respectively.
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Table 1. Effect of vitamines on the mycelial growth
and the sclerotial production of S. rolfsii for 5
days and 15 days, respectively.

dry weight mg* pH of

vitamins ——————| cultural

mycelia ! sclerotia|  flirate
vitamin-free 1.0 1.0 5.48
thiamine(thia.) 125.7 43.3 2.70
biotin(bio.) 3.0 ] 4.65
pyridoxine(pyri.) 2.3 0 4.33
inositol(ino.) 2.7 0 4.55
thia. -+ bio. 88.3 52.3 2.57
thia.+pyri. 126.0 60.8 2.70
thia.ino. 120.7 58.6 3.10
bio.+pyri. 2.7 0 4.55
bio.-}+ino. 1.3 0 5.57
pyri.+ino. 1.3 0 4.33

thia, +bio. + pyri. 124.0 60.5 2.53
thia. +bio.+ino. 103.7 59.0 2.60
bio.+pyri.+ino. 4.0 0 4.00
thia, +bio.+pyri.+ino. 130.0 48.5 2.50

* Average of 3 flasks and 3 dishes, 3 times.
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8. RNAY xxz7t F713e] Wl = thiamine?] F %=
4 FA e “}3} T ko]l Folsle ez
thiamine ¢ &) 3}o] RNA ¢ &7} F& A eyt
.z FAHYPdE aFHV)t g

z%en 2309
FAATS Aol o

o = L
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