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ABSTRACT

Finding for thiamine replacement material for cultivation of Lentinula edodes was
investigated. Various sources of thiamine including dried and fresh yeast from molasses
culture, dried and fresh yeast from beer processing, solution of efficient microorganism
(EM), wheat bran, fermented soybean meal, soybean meal and biofertilizer were
screened. It was found that the highest thiamine quantity is found in dried yeast from

molasses culture 80+1.0x10 mg/100 g). Factors affected on thiamine production were

screened using Plackette and Burman statistical design and the Central Composite Design

(CCD) were also applied to find the optimal medium formula for thiamine production by

Saccharomyces cerevisiae TISTR5339. The molasses and (NH4),SO4 were significant
factors (p-value < 0.2) and the optimal medium for yeast thiamine production was
consisted of molasses 5.19 g/l (NH,4),SO,4 0.43 g/l CaCl,.2H,0 0.55 g/l MgS0,.7H,0 0.1
g/l KH,PO,4 0.1 g/l. The suitable formulation for using of dried yeast was also studied, the
mixture of yeast cell and soy bean meal with the ratio of 1:1 (dry weight) and drying in
hot air oven at 105°C was found to be the most suitable method for keeping yeast cell
thiamine in dried form. In in vitro study, replacement materials including solution of
efficient microorganism (EM), dried yeast from molasses culture, dried yeast from beer
processing, were supplemented in PDA with quantity equivalent to 10, 20 and 40 mg of

commercial thiamine and the mycelial growth was then observed with 3 days interval.



There was no difference of mycelial growth in all treatments and all treatments of
thiamine replacement materials gave better results than the control except for treatment
supplemented with 40 mg solution of EM-thiamine. In the pilot farm, thiamine
replacement materials previously described were used in mushroom cultivation with the
quantity equivalent to 10, 20 and 40 mg of commercial thiamine per 1 kilogram of
sawdust. Mycelial growth was observed with 2 weeks interval. The result showed that, at
10 weeks of cultivation, almost all treatments had the higher mycelial growth than control
in sawdust substrate except for substrate supplemented with 40 mg dried yeast from
molasses culture-thiamine and 20 and 40 mg dried yeast from beer processing-thiamine.
However, the sawdust substrate supplemented with 40 mg solution of EM-thiamine gave
the highest mycelial growth. After the mycelium colonization was completed, the bags
were opened, mushroom number was not difference in each treatment except sawdust
substrate added with 20 and 40 mg thiamine of dried yeast from beer processing did not
produce fruit body and sawdust substrate added with 20 mg thiamine of efficiency

microorganism (EM) gave the highest weight per 1 fruit body.



Vi

R a d Yo A =
#9150 9INNUNUT m3 ¥ Taamomsnaunu Inodiulumsmiz
<]
HArioN
Y a aa o 4
R, UNANITIN HIYNAIE
Syan Memaasuriuda (na lulagsinin)
¢ a a ¢ @ a
owsafisnuIneniinus 919138 A3.5108 TV
U |
UNAnLe

o o A A a A Y = =
Tl'lﬂ'lﬁﬁ’l’gﬁﬂﬂllj’]ﬂ’]gﬂllagﬂmﬂ’IW@HW@Glalfﬂﬂllﬂu]l%'f]']iJuGlUﬂ’]ilW'lglﬂﬂwau

o v A 1 = T Y @ 2 = J Y ~ 4
Tﬂﬂ‘ﬂ1ﬂ'ﬁﬂmﬁ6ﬂLL'I’TEN51]?)\1ll‘l/]E]HJu’HﬁTEJLLWﬁQﬂ’JfJﬂuﬂizﬂf)‘Uﬂ’JEJ YAALUNILATYAATAVINNT

A

dy 9 :I = J 9 ~ J A A o a J g' o A o 9 o
QYIAIYNINUING YFAALUNUSYTATANLVADIINNITNUVYT UTHUNBININ 31917 NINDUNAD

% o A + % 1A J Y dy 4 :} A a = ~
UUN NINDAUHADI !Lﬁ%ﬂﬁl‘l’illﬂ ‘W”]J’HEJEW]LL‘I’NiﬂﬂﬂTﬁLaEN@’JEJfﬂﬂ‘L!WHmJTJiiﬂmul‘lfl’EﬂﬂJuq\iﬂﬁﬂ

q

a o

= -3 a o =2 o Aa 1 a = 2 J

1o 80+1.0x10°  HAaNIN/100 n5u msanwiilateniinadenisnan lneriuludad

Saccharomyces cerevisiae TISTR5339 TaoldununMIsnaasIneadALUY Plackette and

. 1 g} = o = 1 a = = I =

Burman design WU31 mMnihaa waziuou Tudisugamla inadonmsnan Ino1iuludadedall

Had gy Lmzmﬂmimqmﬁmmsﬁmmzﬁﬂmi%’gmummﬂamu;mJ Central Composite Design
Y ~ [ a = = Jd A oy o a

(CCD) "lm;fmmmﬁﬂmmzamamswa@llmamuﬁluﬂﬁ@ A9 NINUIAIA 5.19 NIN/aNg
=} Y v oA = 4 v oA A A Y [T

wonTuougama 0.43 nFu/ans uaadounas 158 0.55 NF/ans Lunildoudaa 0.1 NT/anT

TnunagonlalaTasnunomia 0.1 n5w/ans minmsilvedlugdimunzauaenisldau

[ 1

' &) J o o A :j o Y Y 9 A
'W‘]JTﬂﬂ”IiNﬁllL‘fBﬁﬁEJﬁﬁﬂ‘]JﬂTﬂﬂ’J!ﬁa@Qiu@@]ﬁ"lﬁ’Ju :1 (MIYMUDLUTAY) iagaunlgnel (Hot air

] ' '
a S adaad A o w

A [ o 2 Y g}
oven) NYUrYN 105 per sl uITNaANga LN@UW’JE‘T@%@LL%HLIT]‘OTNu“]N‘]J'ixﬂ@‘]Jﬂ’JfJ U1

Ll a q

9 H
Y A o

v A = J 9 dy Y o = 4 = A dy
ANABININ YFAALVIIINNITLAYIAIYININUIATG YAAUUHINKADINNNITNUVYT Ulﬂﬂﬂﬁﬂﬂﬂ"lilaﬂﬂ

(] o 1 a [ ' a
Lﬁ'u%mmmmmzmm@NamamsLﬁ]iaﬂmﬁu%uummi PDA 7n 3 71U Wm”lmim’iiysumtﬁju



Vil

d’d A w = o’/’ 1 9 d' [} 1 [ Y a
GlﬂclumwﬁmJm'immmwmmu”lmmmum RETY (G 114waﬂ"lmmﬂmqmuazclwwammsﬂﬂm
k) = 1 9 A 9 2’ v A AA a = a Aa o
Lﬁuﬁlﬂﬂﬂ’ncljﬂﬂ’l‘ﬂﬂm fJﬂL’J‘L!GIjﬂﬂﬁ‘ﬂﬂﬁﬂﬂﬂi%uTﬁﬂﬂ%’)ﬂTWﬂNﬂiNWmul‘ﬂ’fﬂiJ‘L! 40 WaanIy Na

nnmsi 1 lFmeianenluvhsunanes TasldSaqnaunuiiiilneriiu 10, 20 wag 40

9
Aa Aa o 1 a [ o a o 4 J
uaamma%gﬁaa 1 nlansy Lmzﬁﬂlﬂ@]ﬂﬁﬁ]iﬂ]fui’]%é{)uiﬂnﬂ 2 g NUNMNNYANTINAAD

a

1 @ oA
syveuduledniimsnaassganiugy Tasmwizludilaii 10 gnganisnaass

g a

1¥Han1ste

b a ) 2 Yy a o9 o Aa (a =
hlﬂNaﬂTﬁLﬁ]ﬁiyﬂJ@ﬁLﬁuiﬂﬂﬂ’J']%"ﬂﬂ'J‘]JﬂﬂJ EJﬂL'JLlEJZ‘W]LH’T\‘Iﬁ]']ﬂﬂ']ﬂi!T@]TﬁVlﬂJﬂiﬂJ"liu"lﬂ@'lﬂJu 40
o s 9

Aa ~ o A JAA (A =1 A Aa o (] 3 dy
aanNIy fJfW]LL‘Vi\ﬁ]']ﬂﬂTTi/l"l!‘]JfJiV]ﬂJl]ﬁN"lﬂ!hh/l@']llu 20 1ag 40 VaanIy @EJ”N”liﬂmﬂJ DI1N13Y

Z)

Y
a o v

A A = Aa (a = A a o o Y 9 =] =) a Yt A
LaaEmmnummmmwmuﬂamm%mmu 40 Yaansy ‘i/n{lﬂl,f’fucl,fllﬂﬂﬂﬂuilﬂ'lﬁli]iilluhlﬂﬂﬂq@]
@ 9 a I o o 1 o 1 [N o 9
waammﬁuiﬂmumnqa ‘Vﬂﬂ?ilﬂﬂﬂﬁ]ﬂ‘W‘U’NiﬂHﬂuﬂﬂﬂiulmagﬂgﬂﬂWi%ﬂﬁﬂﬂkl‘MﬁNﬂ‘L! gnLIu

= s Y o A JAA (a = A a o (=) 9 < A o
EJEW]I,I,W\ii]'lﬂﬂﬁ‘vnlfﬂfJi‘I/]iJ“]Jﬂﬂmhl‘I/]EﬂiJu 20 ez 40 waansy ]liJiJﬂ'liﬁ'i1\1ﬂ’fJﬂ!,W@ LD

Y
o %

' k4 A 9)3’ v A AA a =) A a o 9/31 v A
LlTViL!ﬂ‘W“]J’NfJﬂL’Ju"]gﬂﬂﬁ“VIﬂaENT]l"HuK‘Tﬂﬂﬂf’JﬂWWﬂiJ‘]Jﬁﬂm]lﬂEﬂiJu 20 Waansy IWHTHL!ﬂﬂ

=
ngea

q



