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1. Community level physiological profiles
(CLPPs) (Huitmiairaminguilszang yaunio
ndunadeusdisie Tasld Biolog microplate
WhuaFeailodmiunmsnsindinied  uazasin
wamwﬁaaﬂﬁﬂﬂﬁmmﬂm'um“!uﬂﬁH’gma'&

.s:l.u".:-.lq
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1.1 Biolog GN microplate NanHM

ﬁ'flumuwauTﬁmwiﬁwanﬂﬁﬂ*ﬂauﬁ'w T GE

ﬂ]‘iﬂﬁ]uﬂ!lﬂﬂﬁﬁﬂuﬂ”lu’lu 95 FUA Etﬂ“ﬂﬁhﬂ?'ﬂﬂu

51-'

(H‘i) U 1 nagu L!Hﬁﬂﬂﬁﬂﬂubﬁﬁ"luilﬁi.!.'ﬂﬁ!'ﬂu
11 ﬂqnﬂﬂ alcohols, amino acid, carbohydrates,

carboxylic acids, amides, amines, aromatic

chemicals, brominated chemicals, esters, polymers
118 phosphorylated chemicals (15197 1) Tuuaaz
HauUYDImicroplate ﬂﬁgﬂU§ﬁﬁ]ﬁ’JU A tetrazolium
= ﬂ w ;I = = d g ' o YV
FutluanyNgaUNIdaNTa lsimaimveu 19
oy = o = o =
Tasgaunioazsarnnaisazarela lulid vnaie
{Wud29904 formazan

. 1 o = ] I
M1319N 1 HHAIMTUDUFHAAIIY 11 GN microplate (M41: GN MicroPlate instructions for use)

™
-
GN MicroPlate
Al A2 A3 Ad AS A6 AT A8 A8 A10 Al1 A12
o- N-acetyl-D- N-acetyl-D- L D-
water cyclodextrin dextrin glycogen tween 40 tween 80 galactosaming | glucosamine | adonitol arabinose arabitol celiobiose
B B2 B3 B4 BS 86 B7 B8 B9 B10 B11 B12
= D- L- D- o-D- m- o-D- b- D-
erythritol fructose fucose i galactose gentiobiose glucose iNositol lactose lactulose malose mannitol mannose
C1 c2 c3 | C4 cs Cs c7 cs co c10 c11 c12
D- B-methyl D D- L- D- D-
melibiose D-glucoside psicose raffinose rhamnose sorbitol sucrose irehalose turanose xyfitol methyl monc-methyl
‘Pyruvate succinate
0 D2 D3 D4 DS De o7 08 D2 D10 D11 D12
acetic acid :m"hc acid | citric acid formic acid I;h:ﬂic o o . 73 by b h
E1 E2 E3 E4 ES ES E7 E8 ES E10 Ell E12
p-hydroxy - a-keto o-keto o-keto DL- D-
F1 F2 F3 Fa F5 F6 F7 F8 F3 F10 Fi1 Fi2
bromo. D- L- L-alanyk- L- L- L- glycykL- giyoykL-
acid acid acid acid acid acid
G1 G2 a3 G4 GS Gh G7 G8 a8 G10 G1n G12
L- hydroxy L- L L- L- L- L- D- L L- DL ¥ -amno
histidine proling leucineg ormithine phenylalanine | proline pyroglutamic senne serine threanine camiting butyric acid
acid

H1 Hz2 M3 H HS HE H? HR Y H10 H11 H12

1 pheryl 2-amino 23 DLl-o ghcose-1- | glucoseS-
T inosine uridine thymidine ethylamine putrescine ethanol butanediol glycerol ghycarol phosphate phosphate

phosphate

.2 Biolog Eco microplate UANHME
Lﬂuﬁ]mﬁama}mﬁmﬁu Biolog GN microplate
l!ﬂﬁ“’ﬁﬂﬂﬂﬁ ﬂﬂﬂﬁ’lﬂllﬁﬁlﬂﬂ’l'iﬂ_l'iluﬂl.lﬁﬂ@ﬂﬂﬂu
IUIU 30 ¥UA “ﬁﬂli‘i’l&ﬂllﬂ 3 "b’1LLﬁwH'€].iJﬂ']‘lJﬂ1J
4y | M afuoumari sanaiiu

6 ﬂl’;jil ﬁﬂ amines, amino acid, carbohydrates,

carboxylic acids, polymers, phenolic compounds
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MITINN 2 HNAIAITUDUYUARN N 1u Eco microplate (MU Eco MicroPlate instructions for use)
BIOLOG Microbial Community Analysis
™
EcoPlate
A1 A2 A3 A4 A1 A2 Al A4 Al A2 Al Ad
Water D-Galactonlc |L-Arginine  |Water B-Methyl-D- |D-Galactonic [L-Arginine  |Water B-Methyl-D- |D-Galactonic |L-Arginine
Glucoside Acid Glucoside Acid Glucoside Acid
yLactone +Lactone y-Lactone
Bi B2 B3 B4 Bi 8z 83 B4 87 B2 B3 B4
Pyruvic Acid | D-Xylose D- L-Asparagine |Pyruvic Acid | D-Xylose D- L-Asparagine |Pyruvic Acid | D-Xylose D- L-Asparagine
Methyi Ester Galacturonic Methyl Ester Galacturonic Methyl Ester Galacturonic
Acid Acld Acid
C1 c2 C3 C4 [r3 C2 C3 C4 c1 C2 C3 C4
Tween 40 I-Erythritol 2-Hydroxy L- Tween 40 FErythritol 2-Hydroxy L- Tween 40 i-Erythritol 2-Hydroxy L-
Benzolc Acid |Phanylalanine Benzolc Acld |Phenylalanine Benzoic Acld |Phenylalanine
GI D2 GER D4 D1 D2 D3 D4 D1 D2 D3 D4
Tween B0 D-Mannitol 4-Hydroxy L-Serine Tween B0 D-Mannitol 4-Hydroxy L-Serine Twean B0 D-Mannitol 4-Hydroxy L-Serine
Benzolc Acid Benzolc Acid Benzoic Acid
E1 E2 E3 E4 E1 E2 E3 E4 E1 E2 E3 E4
- N-Acetyl-D- ¥ L-Threonine |go- N-Acatyl-D- T L-Threonine |- N-Acetyl-D- * L-Threonine
Cyclodextrin |Glucosamine W Cyclodextrin |Glucosamine Hrﬁur.rhulwt Cyclodextrin |Glucosamine |Hydroxybutyric
Ac Acid
Fi F2 F3 F4 Fi F2 Fa F4 Fi F2 F3 Fa
Glycogen D- taconic Acid |Glycyl-L- Glycogen D- Itaconic Acid |Glycyl-L- Glycogen D- ltaconic Acld |Glycyl-L-
Glucosaminic Glutamic Acid Glucosaminic Glutamic Acld Glucosaminle Glutamic Acid
Acid Acid Acid
G1 G2 G3 G4 G1 G2 G3 G4 G1 G2 G3 G4
D-Cellobiose |Glucose-1- o-Ketobutyric |Phenylethyl- |D-Celloblose |Glucose-1i- o-Ketobutyric |Phenylethyl- |D-Celloblose |Glucose-1- a-Ketobutyric | Phenylethyl-
Phosphate Acid amine Phosphate Acid amine Phosphate Acid amine
HA H2 H3 He Hi H2 H3 [Ha H1 H2 H3 Ha
a-D-Lactose |D,L-o-Glycerol| D-Malic Acid |Putrescine a-D-Lactose |D L-a-Glycerol| D-Malic Acld |Putrescine o-D-Lactose |D L-o-Glycerol| D-Malic Acld |Putrescine
Phosphate Phosphate Phosphate

FEmsanengulszansgaunio lasIn
community level physiological profiles (CLPPs)
awnsom 1@dag Uil 1 (Garland, 1996) a1azane
fodrunndunadon 1wy fendn szgmimi
Tu Biolog microplate 51@51&11?561%1‘5&1%&&115&
msveunussgedlungu Biolog microplate 14
asavarnlundaznguazilasuninlahifidii
§i29 1hunTamAnuYy (optical density, OD) @3
mnnugui 1dezgminndinseinaniaaialae
19T1sunsu SPSS ¥adl 3 3%

1. 9R51N15INAA 18I0 [Overall rate
. & ' . =
(density)] %3® mimsnadluvgulagimae
(average well color development, AWCD) AT
manlasundasaaeluvgu  Tasmuiuan
Y (AANNYUNNUADZHAN - AIANUYUIINHYY
o = o 1
AIUAN)/ 95 HAMNWINATIZHAgUITEINS
= o =
WUNTIMNUITVOY (Garland, 1997)
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CARBON SOURCE PROFILING OF MICROBIAL COMMUNITIES

@mmunity—Le:emnalysis I

[noculate directly
(aqueous samples)
or
after suspending cells
(soil, sediment, etc.)

Community-Level
| Physiological Profile

Overall Rate

(Density)

Richness & Eveness
| of Well Responses
(Diversity)

Yy

I MultivariateAnalysis
of Patterns
(Similarity)

Microtiter Plate

ST, (Each Well Contains Separate
: Carbon Source and Redox Dye)

Incubation & Dye Reduction
(Color = Carbon Source Utilization)

lllllllllllllllllllllllllllllllllllllllllllllll

'l
---------------------------------------------------

Clustenng & Definition
of Opemtmnal Tamnamlc Units (OTU)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

---------------------------------

||||||||||||||||||||||||||||||||

.......................

Multivariate Analysm
of Relative Abundances of OTUs

llllllllllllllllllllllllllllllllllllllllllll

gﬂﬁ 1 Community level physiological profile (CLPP) (Garland, 1996)
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g/ -~ - .4 = .
2. ANUHANNUINVDITAUNTE (microbial
functional diversity) %Y richness 11@% evenness

richness (Zak et al., 1994) muulannayms

E= H/Hmu = Hflogs
LI H=-Z p(inp)

o ' a =i
Richness (S) ADIIUIUUHAIAITUOUN
P = o 3/
paunsgamINITalyua
a 0¥
DERTRL

Eveness (E) foanuaiuiselumsly
& s &
FUAATNNIHYA FIW 1@

MNAUMIANA1IT A
H fi® substrate diversity
1U5¢N0UAIY  substrate
richness 1A% substrate
EVEINLCSS
p ADDATIAIUVDIAINIIY
Pululnazquasn NN
ﬂjumﬁﬂ
3. Multivariate analysis of patterns
(similarity) ABMITHUDIMANUYUNIIATIZHNGY
Usgringgaunidlaeldllsunsy spss lums

= g 1 = o
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Abstract

Magnetic resonance imager is a complex imaging equipment. It consists of a big main magnet,
3 magnetic gradients, a radiofrequency (RF) coil for transmitting and receiving a signal from a sample or
a patient and a control unit. The control unit is to control every part working with pulse sequences.
The prototype controller in this work is used to turn on-off a sinc-shaped RF signal with duration
and amplitude set by the program. It is also used to turn on-off and adjust duration as well as amplitude of
the 3 gradients separately. The control can be made using a computer program to send data to the
controller via parallel port of the computer. From the preliminary experiment, the control is found to be able
to produce a sinc signal with amplitude from O to 5 volts. It can also send a signal to control the

gradients with a duration step of 1 ms and amplitude of 256 levels from -5 to +5 volts.
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Abstract

This study was aimed (i) to investigate the partition coefficients of two non-steroidal
anti-inflammatory drugs (NSAIDs), i.e. diclofenac sodium and ibuprofen sodium in polymeric gels, and (i1)
to study the influence that such polymers had on the partition coefficients of such NSAIDs. The in vitro
model (octanol-aqueous partitioning model) was used to determine the partition coefficient of the drugs.
The polymers studied were glycosaminoglycans, i.e. sodium hyaluronate (low and high molecular
weight, HA), sodium heparin and chondroitin sulfate, and the other were non-glycosaminoglycans, i.e.

sodium carboxymethylcellulose, pectin and sodium alginate. Gels (aqueous phase) were prepared at five
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concentrations of polymers by dispersing the polymer in each drug solution. Octanol was then added into
such gels. Both octanol and aqueous phase were mixed using shaking water bath at a controlled temperature
of 32%1°C for 12 hours (ibuprofen sodium) or 36 hours (diclofenac sodium). The gel or aqueous phase
was then separated and diluted. Subsequently, the concentration of drug was determined using
UV-spectrophotometer at the maximum wavelength of each drug. Determination of each sample was
replicated four times (n = 4). The results showed that such octanol-aqueous partitioning model (in vitro
model) could be used to determine the partition coefficient of drugs. Glycosaminoglycans (GAGs)
significantly promoted the partition coefficients of drugs (p<0.05) and such effect was found to be
dependent on concentration of polymers whereas the effect of non-glycosaminoglycans (non-GAGs)
could not be clearly concluded. However, the results suggested that such effect of non-GAGs on the

partition coefficients was less than that of GAGs.
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Abstract

KUB-ST10-1 lactic acid bacteria (LAB) were used as a bio-additive for silage-making employing
the brewery spent grain as a raw material. The experiments on LAB treated silage and its control (without
LAB application) were carried out at both laboratory (50 g) and pilot scales (50 kg). For the laboratory
scale, both conditions showed a low pH of 4.2 and acetic acid concentrations of 2.3 - 2.5% (on a dry
weight basis) after 21-day fermentation. However, the LAB treated silage and control were different in lactic

acid contents (1.9 - 2.3% and 0.33%, respectively). When silage-making at the pilot scale was performed,
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only LAB treated silage provided 2.1 % lactic acid after 14-day fermentation. However, lactic acid was

decreased and could not be detected during 13 weeks of fermentation while acetic acid was increased.

The LAB treated silage had lower acetic acid concentration and no butyric acid was detected while the

control had 3.6-4.8% acetic acid and 1.1 - 4.5 % butyric acid. The dry brewery spent grain, control silage

and LAB treated silage were offered to 6 cows in a series of 3 x 3 Latin square to study nutritional value

of dairy cow. The intake of LAB treated silage was significantly higher (p<0.01) than that of the control and

the dry form even caused no significant difference in weight. Cows fed both LAB treated and control silage

had significantly higher yields of milk and fat (p<0.05) while they were not different in yields of protein and

sugar in milk.
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