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(Nutrient Agar)
(beef extract)
(bacto peptone)

(agar)

(Define medium)

(NHANO3)
(MgSO04.7H2)
(KCI)
1 (CaCl22HX)
(H¥04)
(H3B03)
(CuS045H2)
(MnS04H2)
(Na2M004.2H2))
(ZnSO4THA)
(FeS04.7H)
(CoCI26H2)
(EDTA)
(Calcium Pantothenate)
(Biotin)
(Folic acid)
(Inositol)
(Niacin)
(p-Aminobenzoic acid)

3.0
5.0
20.0
1000

20.0
4.0
04
0.2
01
0.5
153
0.284
111
0.7
2.9
43
01

200.0
1.176
5.88
5.88
0.588
1.176
0.588



(Pyrodoxine-HCI) 1.176
(Riboflavin) 0.588
(Thiamine-HC!) 1.176
(NazHP04.12H2) 14.0
1000

1.0
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(Molish reagent)

(CC-naphtol) 1.575

(ethanol) 51.0

1" (sulphuric acid) 6.5

40

. m 1
(1 MTris-HCI buffer pH 8)

12.11

80

8 100
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Nouy Ring
ring method ~ Du Nouy Ring method Lecomte

Du Nouy 1919 (platinum ring)

(surface tension)
(wetted length)

TS

Phase 2 ‘

Interface

Phase 1

A) Force increases R) Force is at its maximum ~ C) Force decreases
Du Nouy Ring
Du Nouy Ring
(Tensiometer) K6

KRUSS 25ir 2 °C

1 handwheel with point (2)



o

:|>

zero adjustment (8)
mark (7)
(10)
ring balance beam (9)

10- 15
micrometer screw (5)

balance beam (9)

sampl

ring balance beam (9)

zero adjustment (8)
micrometer screw (5)
pointer (2)

ring

balance beam

1)

124

zero adjustment (8)

e table (6)
ring ring

©)



Scale in - Nim

Handwheel with pointer

Screws for requlation of the level
Box level

Micrometer screw

Sample table

Kb KRUSS

1. Mark

8. Handwheel for zero-adjust

9. Balance-heam

10. Handwheel for fixing the crosshar
11, Carrier of sample-table

12. Handwheel for fixing the crossbar
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0D 396-427

0.9
08
0.7
0.6
0.5
04
0.3
0.2
01

slpoe = 0.089

(

) =0.D. 396 - 427/ slpoe

=0.D. 396 - 427/0.089
= 0.363/0.089

=4.079 1L

=4.079 (1g /0.2

= 20.395 jxgml

y = 0.089x

R’ = 0.9968

10

0.2 1
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L ' (High  Performance Liquid
Chromatography, HPLC)

5-

10] 2- 6 mm
100-200 atm ( )
10-100
2
1. Normal-Phase Bonded Phase Chromatography
silica gel

Normal-Phase Bonded Phase Chromatography alkane,
lipids, saccharide, steroids, AD E

2. Reverse-Phase Bonded Phase Chromatography
octadecyl  octyl silane functional group

Normal -Phase Bonded Phase Chromatography

Reverse-Phase  Bonded Phase
Chromatography HPLC
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Reverse-Phase Bonded Phase Chromatography

nonionic, ionic
2. bonded - phase pH
3
4, retention time
b, gradient elution
HPLC
1 (mobil phase reservoir)
(detector)
2 (pumping system)  HPLC
2

1) mechanical pump

2) pneumatic pump
3 (Pressure Monitoring Devices)
4, Gradient  Elution
isocratic elution gradient elution

(linear) (stepwise)

Gradient Elution 2
1 ) low pressure gradient ,



) high pressure gradient I gradient elution
high pressure pump low volume mixing chamber
5. Sample Introduction Devices

microsampling value septum
microsyringe
6. Microsampling Valve valve micro
valve 0.5 fil (
loop ) valve
valve 5,000-6,000 psi
1 (Detector)
1 ) (' V-VIS Detectors)
HPLC
) (Differential Refractometers)
(refractive index,IR)
1 , bulk
property general detector
2. (Mass Spectrometry)

\ 570 eV (1 eV = 23.06
Kcal/mole)

(fragmentation pattern)

3, (Infrared Spectroscopy)

(vibration) (rotation)



wave number 12,800 - 10 cm'1

0.78 - 1,000 |im 3
1 (near IR region) ~ over region 0.78 - 2.5 wave
number 12,800-4,000 cm'1 IR
2.5 absorption hand (weak
overtone ahsorption) aromatic compounds
aromatic substitution
2. (middle IRregion)  fundamental region
1 ) group - frequency region  wave number 4,000 - 13,000 cm'l  25- 8|1
functional groups complete structure
) finger print region 13,000 - 650 cm'l
IR 4,000 -
400 cm't 2525 ]
3, (far IR region) ,

(molecular structure)

L (Gaseous Sample)

10 . 2

20:1 ( )
multireflection cell
2. (Liquid and Solution Sample)
3
1) sealed cell
2) demountable cell spacers
windows

3) variable thickness cell



window
holder
l I 1 1
3. (Solid Sample)
1)
windows 2
2)
3)
4)
5 mull technique
(agate mortar) mineral ol
hexachlcrobutadiene fluorolube
nujol 2-3
NaCl windows windows

sample holder
3,000 - 2,800 ¢cm 1
720 cm'l

131

window

' 0.01-0.025
windows
window
nujol
2 - 3
nujol
1,460 cm'l



KBr-pellet technique KBr

wave number 1

Wave number range (cm"J) Functional group

3700-3600 OH (H20, ROH, PhOH) (dilution solution)

3530 - 3400 NH2 (2 bands), NH (L band) (dilution solution)

3500 - 3250 OH (polymers) (solids and liquid)

3500 - 3060 NH (amine, amides)

3320-3250 -C=.C-H (sharp)

3300 - 2400 COOH (broad)

3110-3000 C-H (C=C-H, Ph-H, CH3X, CH2X)

3000 - 2800 C-H (-CHZ, -CH3)

2835-2815 och3

2750-2700 CHO

2260-2100 -C=C-

2190-2130 CNS, C=N

2000- 1650 C-H (phenyl)

1980- 1950 -C=C=C-

1950- 1600 -

1715-1630 rconh2 rconhr

1710-1530 -CO0- (broad)

1680- 1630 ¢=c (nonconjugated, noncyclic), C=N

1680-1560 ¢=¢ (cyclic, conjugated)

1650- 1590 RONO, rono?2

1650- 1475 rconh? rconhr

1615-1590 Phenyl

1615-1565 Pyridines (doublet)

1610-1560 COO0 MW M : Metal

1550- 1490 PhN02



Wave number range (cm")

1515-1485

1475-
1440-
1430-
1420-
1400-
1400-

1450
1400
1400
1400
1360
1310

1380-1370

1380-
1370-
1330-
1300-
1280-
1280-
1280-
1255-
1275 -
1230-

1360
1300
1310
1000
1250
1180
1150
1240
1070
1100

1160-1100

1200-
1120-
1095-

1000
1030
1015

1000-970
980 - 690
870-670
860-760
835 - 800
760-510
7130-675
700 - 550

Phenyl

ch2ch3

COOH

co-ch?

co-nh?

(CH3XC (2 band)
COOM' (abroad)
chd

CH(CH32 (2 band)
c-no?

Ph-CH3

CF

SICH3

C-N- (aromatic)
-C-0-C-

(CH3C-

204

-C-N-

COH

c-nh2

Si-0-Si, Si-0-C
CH=CH2

C=C-H

Aromatic ring
R-NFI2 (broad)
CFI=C (out of plane)
CCl

CH=CFI (cis isomer)
CBr

Functional group

M : Metal



4,
Resonance Spectroscopy, NMR)
NMR

H B, N W, 1,5 3p
H

(Nuclear Magnetic

(nuclei)

chemical shift
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15 .. 2919

2541

2542
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