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MMANUIN A

B

ARz Fuaullssiu

AATIERARRe ACAC (1995) T0 984.13 FailiEmsvindaselilifde

1. Hadnating x nin avluanaufiaaniila (keldanl flask)

2. wnanTnunadondawn (K,50,) wazpetulaifame (Cuso, ) adldl
U 10 UAT 0.5 NTH ATNANL

3. wunsedavindudu (cone. H,50,) aelddinatneas 25 daddns

4. vrlldpuaanaaunssiniuraamanla

5. husntaftenanaudaalumanauiilddmiunddlulnna ués
51aﬁquﬁﬁmﬂﬂ1umqmﬁqzm?’ané"uﬂﬂummné"u'lﬁuum ninld8n

g0l 200 HARART)

[}
w

_thrmandulidsTaandu BAIRD & TATLOCK LTD saefuansinauld Aa a1s

[s)]

wenluiladnansaluiafidaudndiutonas 4 (4% Boric acid) A9 50 Nadans
AeunduliAnlndielansantsdirnududitousy 40 (40% NaoH) adh/luans
sanefitionaanaud 41uau 90-100 Sadans
7. dlawasaandi ndweuenTudineanunme Faldnatlszun 45 Wi
8 vhieasazanauenTuilefinduld lmmsm ﬁauﬁmﬁ'mqnmfﬁwﬂﬁﬁ?m
{back titration) Gt mmﬁ’mﬁnﬁﬁmqm@fu'ﬁ’u 0.1 usf@ (normal (0.1N H,S0,)
Tnaflfiase (Methy! red) Thudatied findicator) S Bunmsaaansai

v w
Tmsn A A hilanauiauenugneasil

% Tulnnau (N = Bunmseeanss x ansdaduasanse x 14 x 100
- -
1000 AP

(12 Ae wminluenaredlulansw)

Tushiu = Nx625
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-APPENDIX TABLE 2
Areas In Both TaHs Comb!ned for S\udont s t‘ Dlslrlbutfon

PERY

.05 of area OSofarea * -

Y

—t=1729" .. 4+1=1729

ot

EXAMPLE: To find the value of !‘vs;'.hich 'ccrr'espon‘ds to an area of .10 in both tails of
the distribution combined, when there are 19 degrees cf freedom, look under the .10

- value there i5 1.729.

Area in hoth tails'combined

Degraesof‘ . A o S
fraadom .10 .08 < e 02 .01
Sl 6.314 . 12.706 . 31821 ...~ 63.657.
2 | 2.920 4303 . ' 8.965 9.925
3 2.353 © 3182 0 7. 4.541 5.841
4 2,132 . 2776 . 3.747. . 4.804
. 8 2.015, C+e 25710 .. - :3.365, .. 4.032
.6 1.943 . .2.447 - . 3.143- . 3,707
B/ ' 1.895 -2.365 2858 | - 3.499
. B 1.860 2.306 ©. ~2.B96 . . 3.38%
-9 .. 1.833° . -2.262 .. 2.821. ... L 3.250 ,
10 L1812 © 2,228 2764 0 . 3169
D11 1.786 - 2.201 ;. 2ne . 3.108
12 L.782" 2179 SURE81 . 3.055
13 1771 To2180 -  A.65Q - 3.012
14 .1.761 2.145 2624 2977
15 1.753 ©oo2131 7 280270 12947 .
16 1.746 .20 - . 2583 ! 2.921
17 - 1.740 - 2110 N -1-y SO . 2,898
.18 o 1,734 . 2.101 oo, $25852 i .- 2873
- 19 1,729 - - L2093 0 T2539--0 . .- 2861 ;
Y. 20, T L7225 . 2086 .- 2, 2528 vux 2,845
- 21 1.721. o 2080 2518; ... ~2.831
.22 L Ly 2074 2508 . . - 2819 .
23 C LI -0 2088 .. 2500 . 2.807
24 1.711 © 2,084 2492 | ...2.797
25 . © 1708 L2080, 2485 7 1.2.787
26 1706 - 2056 T 247970 <2779
27 1.703 - ©o2ps2 - - 2473
28 1.7C01 2.048 - TL2.467 7 - 2763 .
29 - 1.699 - -2045 ¢ ivop482 2.756
30 - 1.697 - RN Fal2.4570 0 L2750 -
.ao . 1,684 Teg021 s 11712423 ¢ 2704
60 L1671 - 12,000 . 2,350 " 2.660 :
120 11.658 _-~1950 Coh. .y 2358 ., - 2817
Normal Dlslnbuhon : . £1.645 N /1980 v 2,326 <s - - 2.576 .,

2771

column, and proceed down to the 19 degrees af freedom row; the approprzate I,

* Taken Irom Table 111 of Fisher and Yates, Statistical Tables foF Biglogical. Agricultural and’
Modical Rasoarch, pubhshcd by Langman Group Lid., Lenden (pravmu'iy pubn‘hcd by Oluor & Boyd
Edmburgh) and by permission ol the authors and’ pubhshcrs :
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ANANUIN T
aa ar o - ar [ a
IENMSULTUILFVOTOIY LATANUL LUA L §0R (haemacytometer)

d
1. iATENATITDAURS (spore suspension)

1.1 1ﬁtmutmatva mﬂLmauauLMﬂaUasawntmasﬁmuaﬁuuﬁu 7 MW W 1 aW( Loop)
Taaqiuawsawaqumz@ﬂNﬂaQTSﬂnuﬂqwuLmumusauau 0.89 UALFIUNITIN LFDUAD
IMWIN 10 DaAART e INAYeINSEWRIRIY Whirl mixer 30a7NA1TAzaANY
dvasaunse et s

d 1
1.2 Wu@ Bromthymol blue indicator avlugnsazalsduasniisany s miu  1-2
o o ¥4
vea 19 LA NS Whirl mixer DRASININ

d . [ 4 @
2. Jimarsazanpaued a1ndo 1.2 vomaeluuneaniaing (scale) vudlanuasiaaiiuiiia
- a as o
\dem (w300 wdaaday cover slip wilulvanoudvasaeldndesqanssei

AINIANIEIY 100 1A

A o« X
3.aﬁmauﬁﬂagnuuiﬁuﬁuwﬂﬁuauiﬂnﬁﬁgmsﬂqu

TwNAvSI A = Pwnaed Aaddas
counted surface x chamber depth Xx USuaThi98314 '
(0.2 mm?) ( 0.1 mm) d1sazansaves



P
nNmn 6

4 ar
MIWHTRITING( scale )wauﬂiaaumﬁmﬁ'aﬂ( haemacytometer )
¥ oo e ]
muldndeaganssdhiduisioon

3¥1) chamber depth =0.1mm

w oo v o i ] ] T [ : :
msuumuwﬁﬂasuu‘ﬁmuﬂquag‘luﬂa‘u 5 squares A19UU counted surfar:e:O.me£
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L 7
Wisuieuasnsusinlaadsluavnsavaitamsinidan (Submerged culture)

WREATININILIAS (Solid - substrate fermentation)

Submerged culture

Solid-substrate fermentation

Ralatively rapid growth and product formation can be
achieved by yeasts and bacteria.

Mixed or pure cultures of filamentous fungi, yeast
and/or bacteria at relatively low cell concentrations.
Aeration and agitation requitements can be high for

aerobic cultures.
Process scaled-up readily to large fermenter volumes.

Process control (pH, T, D.O} relarively easy to achieve.
Processes suited to computer control.
Product recovery (e.g. cell separation, distillation) can

be an important part of overall process.

Slower fermentation due to slow growth of fungi on
solid substrate.

Mixed fungal cultures predominate; relatively high
biomass and enzyme concentrations.

Relatively low levels of aeration and agitation-the
latter due to the shear sensitivity of filamentous
fungi.

Scale-up prablems due to limitations of heat and
mass transfer and process control.

Process control more difficult due to three-phase
(gasliquid-solid), heterogeneous fermentation.

Final product obtained from SSF process.

Possible problems due to contamination and

mycotoXin production.

Araanannuilade Australian Journal of Biotechnology Vol. 2 No.1, June 1988 w1 51 ludadedeq

“A Solid Substrate Fermentation Process for an Animal Feed Product : Studies on Fungal Strain

Improvement”
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