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1 M Tris - HCI, pH 8.0
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ethidium bromide solution
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mseseantnines

1. Citrate-Phosphate Buffer

Stock Solutions
A: 0.1 M solution of citric acid (19.21 ml in 1000 ml)

B: 0.2 M solution of dibasic sodium phosphate (53.65g of Na,HPO,-7H,O or

x ml of A + y ml of B, diluted to a total of 100 ml:

71.7 g of Na, HPO,- 12H,0 in 1000 ml}

X y pH
44.6 54 26
422 7.8 28
39.8 10.2 3.0
377 12.3 3.2
359 14.1 34
33.9 16.1 36
323 17.7 38
309 193 4.Q
294 206 42
27.8 222 4.4
26.7 233 4.6
25.2 24.8 4.8

CM 457 (L)

X y pH
243 257 50
213 26.7 52
222 27.8 54
21.0 29.0 5.6
19.7 303 5.8
17.9 321 6.0
16.9 33.1 6.2
154 34.6 6.4
13.6 36.4 6.6

9.1 40.9 6.8
6.5 43.6 7.0
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2. Citrate Buffer
Stock Solutions
A: 0.2 M solution of citric acid (21.01 g in 1000 ml)
B: 0.1 M solution of sodium citrate (29.41 g C,H,O,Na,-2H,0 in 1000 ml)

x ml of A + y ml of B, diluted to a total of 100 ml:

x y pH x y pH
46.5 5.5 3.0 23.0 27.0 48
43.7 6.3 32 20.5 29.5 5.0
40.0 10.0 34 18.0 32.0 5.2
370 13.0 36 16.0 34.0 54
35.0 15.0 38 13.7 36.3 5.6
33.0 17.0 4.0 1.8 38.2 5.8
315 18.5 42 9.5 415 6.0
28.0 22.0 44 72 42.8 6.2
25.5 24.5 a6

3. Glycine — HC] Buffer
Stock Solutions
A: 0.2 M solution of glycine (15.01 g in 1000 ml)
B: 0.2 M HC1

50 ml of A + x ml of B, diluted to a total of 200 ml:

X pH  § pH
5.0 36 16.8 2.8
6.4 14 242 26
8.2 32
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4, Acetate Buffer

Stock Solutions
A: 0.2 M solution of acetic acid (11.55 ml in 1000 ml)

B: 0.2 M solution of sodium acetate (16.4 g of CH,O,Na, or 27.2 g of

x ml of A + y ml of B, diluted to a total of 100 ml:

C,H,0,Na,-3H,0 in 1000 ml)

X Y pH
46.3 37 36
44.0 6.0 38
41.0 9.0 4.0
36.8 13.2 42
30.5 19.5 44

5. Succinate Buffer

S

A: 0.2 M solution of succinic acid (23.6 g in 1000 ml)
B: 0.2 M NaOH
25 ml of A + x ml of B, diluted to & total of 100 mi:

C

)\

i

1}

x pH
1.5 38
10.0 4.0
13.3 42
16.7 44
20.0 4.6
23.5 4.8

CM 457 (L)

b | k] pH
25.5 24.5 46
148 35.2 50
10.5 395 52
8.8 412 5.4
48 452 5.6

x pH

26.7 5.0

30.3 52

4.2 5.4

375 56

407 58

435 6.0
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6. Phosphate Buffer

Sto |

1

A: 0.2 M solution of monobasic sodium phosphate (27.8 g in 1000 ml)

B: 0.2 M solution of dibasic sodium phosphate (53.65g of Na,HPO,-7H,0 or

71.7 g of Na,HPO, . 12H,0 in 1000 ml)

x ml of A + y ml of B, diluted to a total of 200 ml:

X Y pH
93.5 6.5 5.7
92.0 8.0 5.8
90.0 10.0 59
87.7 12.3 6.0
85.0 15.0 6.1
BLS 18.5 6.2
71.5 225 6.3
73.5 26.5 6.4
68.5 315 6.5
62.5 375 6.6
56.5 415 6.7
51.0 49.0 6.8

314

X y pH
45.0 55.0 6.9
3%.0 61.0 7.0
330 67.0 7.1
28.0 720 7.2
230 77.0 7.3
19.0 81.0 7.4
16.0 84.0 7.5
13.0 87.0 1.6
10.5 90.5 7.7

8.5 91.5 7.8
7.0 93.0 1.9
53 94.7 8.0
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7.

Cacodylate Buffer

Stock Solutions

A: 0.2 M solution of sodium cacodylate (42.8 g of Na(CH,),AsQ,-3H,0 in 1000 ml)
B: 0.2 M NaOH |

50 ml of A + x ml of B, diluted to a total of 200 ml:

x pH x pH
27 7.4 29.6 6.0
42 7.2 34.8 58
6.3 7.0° 39.2 56
9.3 6.8 43.0 5.4
13.3 6.6 45.0 5.2
13.8 6.4 47.0 5.0
18.3 6.2

8. Boric Acid-Borax Buffer

Stock Solutions

A: 0.2 M solution of boric acid (12.4 g in 1000 ml)

B: 0.05 M solution of borax (19.05 g in 1000 ml; 0.2 M in terms of sodium borate)
50 ml of A + x ml of B, diluted to a total of 200 ml:

X pH x pH
2.0 7.6 22.5 8.7
3.1 7.8 30.0 8.8
4.9 80 425 8.9
7.3 8.2 59.0 9.0
115 8.4 | 83.0 9.1
175 8.6 1150 | 9.2

CM 457 (L)
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9.

Glycine-NaOH Buffer
0 lutio
A: 0.2 M solution of glycine (15.01 g in 1000 m!)
B: 0.2 M NaOH
50 ml of A + x ml of B, diluted to a total of 200 ml:

X pH X pH
4.0 8.6 224 9.6
6.0 8.8 272 98
8.8 9.0 32.0 10.0
12,0 9.2 38.6 10.4
16.8 9.4 425 10.6

10.Tris (hydroxymethyl) aminomethane (Tris) Buffer

Stock Solutions
A: 0.2 M solution of tris(hydroxymethyl)aminomethane (24.2 g in 1000 ml)

B: 0.2 M HCl
50 ml of A + x ml of B, diluted to a total of 200 ml:

x pH X pH
5.0 5.0 26.8 8.0
8.1 8.8 325 7.8
12,2 8.6 35.4 1.6
16.5 8.4 414 7.4

219 82 442 7.2
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11.Barbital Buffer
Stock Solutions
A: 0.2 M solution of sodium barbital (veronal) (41.2 g in 1000 ml)
B: 0.2 M HC1 '
50 ml of A + x ml of B, diluted to a total of 200 ml:

x ' pH ' x pH
1.5 9.2 225 7.8
25 9.0 275 7.6
4.0 8.8 325 7.4
6.0 8.6 39.0 7.2
9.0 84 43.0 7.0
2.7 82 45.0 6.8
17.5 8.0
12.Borax-NaOH Buffer

Stock Solutions

A: 0.05 M solution of borax (19.05 g in 1000 ml; 0.2 M in terms of sodium borate)
B: 0.2 M NaOH ‘

50 ml of A + x ml of B, diluted to a total of 200 ml:

x pH x ;pl-l

0.0 9.28 290 9.7
7.0 9.35 340 9.8
11.0 9.4 386 9.9
17.6 9.5 43.0 10.0
23.0 9.6 46.0 10.1
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13.Carbonate-Bicarbonate Buffer

Stock Solutions
A: 0.2 M solution of anhydrous sodium carbonate (21.2 g in 1000 ml)

B: 0.2 M solution of sodium bicarbonate (16.8 g in 1000 ml)

x ml of A+ yml of B, diluted to a total of 200 ml:

x y pH x y pH
4.0 46.0 9.2 27.5 22.5 10.0
7.5 42.5 9.3 30.0 20.0 10.1
9.5 40.5 9.4 33.0 17.0 10.2
13.0 37.0 9.5 355 14.5 10.3
16.0 ‘ 34.0 9.6 38.5 11.5 10.4
195 30.5 9.7 40.5 9.5 10.5
22.0 28.0 9.8 42.5 7.5 10.6
25.0 25.0 99 45.0 5.0 10.7

14. 2-Amino-2-methyl-1,3-propanediol (Ammediol) Buffer
Stock Solutions
A: 0.2 M solution of 2-amino-2-methyl-1,3-propanediol (21.03 g in 1000 ml)
B: 0.2 M HC1
50 ml of A +x ml of B, diluted to a total of 200 ml:

X pH x pH
2.0 10.0 22.0 88
37 98 25.5 8.6
5.7 9.6 34.0 8.4
8.5 9.4 377 8.2
12.5 9.2 41.0 8.0
16.7 | 9.0 435 7.8
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viinveaiivieFuas pK figamgil 25 C

silaveninimes Buffer name pK,
Phosphate (pK ) - 2.15
Malate (pK,) - 3.40
Formate - 375
Succinate (pK ) - 4.21
Cittrate (pK,) - 4.76
Acetate ' - 4.76
Malate - 5.13
Pyridine - 523
Succinate (pK.,) - 5.64
MES 2~(N-Morpholino) ethanesulfonic acid 6.10
Cacodylate Dimethylarsinic acid 6.27
Dimethyiglutarate 3,3-Dimethylglutarate (pK,) 6.34
Carbonate (pK) ' - - 6.35
Citrate (pK,) - 6.40
Bis-Tris [Bis(2-hydroxyethyl)imino)tris(hydroxymethyl)methane 6.46
ADA N—2—Acetamidoiminodiacetic acid 6.59
Pyrophosphate - 6.60
EDPS (pK,) N,N _Bis(3-sulfopropyl)ethylenediamine ‘ 6.65
Bis—Tris propane 1,3-Bis[tris(hydroxymethyl)methylamino]propane 6.80
PIPES Piperazine — N,N Zbis(2-ethanesulfonic acid) 6.76
ACES N-2-Acetamido—2-hydroxyethanesulfonic acid 6.78
MOPSO 3-—(N—Morpho|ino)-2-hyudroxypmpmesuifonic acid 6.95
Imidazole - 6.95
BES N, N=Bis—(2-hydroxyethyl)}-2-aminoethanesulfonic acid 7.09
MOPS 3—(N~Morpholino)propanesulfonic acid 7.20
Phosphate (pK,) - 7.20
EMTA 3,6-Endomethylene~1,2,3 6—tetrahydrophthalic acid 7.23
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yiinveaiiimeiuasm pK, gamgii 25 C

vilavosivived Buffer name pK,
TES 2-[Tris(hydtroxymethyl)methylamino]ethanesulfonic acid 7.40
HEPES N-2-HydroxyethyIpiperazine—N ~2—cthanesulfonic acid 7.48
DIPSO 3-[N-Bisthydroxyethyl)aminol—2-hydroxypropanesulfonic acid 7.60
TEA Triethanolamine 71.76
POPSO Piperazine-N,N bis(2—hydroxypropanesulfonic acid) 7.85
EPPS, HEPPS N-2-Hydroxyethylpiperazine-N ~3—propanesulfonic acid 8.00
Tris Tris(hydroxymethyl)aminomethane 8.06
Tricine N-{Tris (hydroxymethyl)methyl]glycine 8.05
Glycinamide - 3.06
PIPPS 1,4-Bis(3—sulfopropy|)piperazine 8.10
Glycylglycine - 8.25
Bicine NN ’—Bis(2—hydm:gyethyl)glycine 8.26
TAPS 3—{[Tris(hydroxymethyl)methyl]lamino} propanesulfonic acid 8.40
Morpholine - 8.49
PIBS 1,4-Bis{4—sulfobutyl)piperazine 8.60
AES 2-Aminocthylsulfonic acid, taurine 9.06
Borate - 9.23
Ammonia - 9.25
Ethanolamine - 9.50
CHES Cyclohexylaminoethanesulfonic acid 9.55
Glycine (pK.,) 9.78
EDPS NN ’—Bis(3-sulfopropyl)ethylenediamine 9.80
APS 3—-Aminopropanesulfonic acid 9.89
Carbonate (pK,) - 1033
CAPS 3—~(Cyclohexylamino)propanesulfonic acid 10.40
Piperidine - 11.12
Phosphate (pK,) - 12.33
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anutuduvesesnmisafimaunzanlumauundiue

wedidudesmianiw) nwndiduefiuen
0.8 700 - 9,000
1.0 500- 7,000
1.2 400 - 5,000
1.5 200 - 3,000°
2.0 100300
Ufidemsmdrduadedinuni
silavoava mﬁﬁﬂﬁﬁ?mﬁumw avildidane | enflifaiustoaTlaenmed
G Dimethyl sulfate piperidine piperidine
G+A Acid acid piperidine
T+C Hydrazine piperidine piperidine
C Hydrazine + NaCl piperidine piperidihc

CM 457 (L)
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1 pK, Hay pl ¥0InIADHIY

Name Abbrevlations pK, pK, PK, ol
{a-carboxyl) {a-amino} {side chain}

Alanine Ala A 23 9.7 - 6.0
Arginine Arg R 2.2 9.0 12.5 10.8
Asparagine Asn N 2.0 8.8 - 54
Aspartate Asp D 2.1 9.8 39 3.0
Cysteine Cys C 1.7 10.8 83 5.0
Glutamate Glu E 22 9.7 43 32
Glutamine Gln Q 22 9.1 - 5.7
Glycine Gly G 23 9.6 - 6.0
Histidine His H 1.8 9.2 6.0 7.6
Isoleucine Ile I 24 9.7 - 6.1
Leucine Leu L 2.4 9.6 - 6.0
Lysine Lys K 22 9.0 10.5 9.8
Methionine Met M 2.3 9.2 - 5.8
Phenylalanine Phe F 1.8 9.1 - 55
Proline Pro P 2.0 10.6 - 6.3
Serine Ser § 22 9.2 - 57
Threonine Thr T 2.6 10.4 - 6.5
Tryptophan Trp W 24 9.4 - 59
Tyrosine Tyr Y 22 9.1 10.1 57
Valine Val vV 23 9.6 - 6.0
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