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For a study of amino acid and amine metabolism in the alimentary tract of 
pigs, it was necessary to develop a conveni&t method for the quantitative analysis 
of several amines which ;~re the primary decarboxylation products of amino acids. 
Since the ion-exchanger Zeo-Karb 226 x 3% DVB used previously by several 
workerP3 is no longer commercially available, a new method of analysis has been 
developed on a short column of Technicon Chromobeads A resin. 

EXPERIMENTAL 

A Technicon amino acid analyzer was used with a 24 x 0.60 cm column packed 
with Ciiomobeads A (Technicon, Brussels,’ Belgium)_ Four buffers were used and 
their compositions are presented in Table I. 

TABLE I 

COMPOSITION OF EACH BUFFER 

Reagent Burger 

A 

PH 4.10 
Sodium citrate dihydrate (g/l) 10.51 
Sodium chloride (g/l) 25-05 
2 N Sodium hydroxide (ml/l) 17.85 
Srij solution (ml/l) IO.00 
Propanol-2 (ml/l) - 

B c D 

7.50 8.20 Il.50 
10.51 58.20 38.75 

25.05 80.00 SO.00 
17.85 40.00 22.50 
10.00 10.00 10.00 
- - 100.00 

Sample preparation 
kmine stamfard. A 1 mM solution of basic amino acids and amines containing 

a-amino-/?-guanidinopropionic acid as internal standard was prepared in- distilled 
water and adjusted to pH 4.10 with HCi (pa.). 

Intestinal material. After centrifugation (IO min, 3tlQO g), the clear supemamnt 
from an aliquot of intestinal material was concentrated to dryness in a rotating 
evaporator and solubilized in distilled water. After adding an appropriate amount of 
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internal standard znd adjusting tke pK tc.4.iO with bC1 (pa), 2nm&quo~ &s.dirmtiy 

applied to the column. -Fur$ker pu&c&on c$ the sampies was not needed. 

Method 

A tiow-rate of the buffers of Sb ml/k and a cohmn temp&ure Of 65’ were 
maintained throughout the separation of tke anines. B&ei A @H 4.10) was changed 
to R (PI-I ~50) after running for i0 min; buffer C (pg 8.20) was used after the &tion 
of tysine (57 min) and buffer D (pH 11.50) was used zzfter. tke dutioti of putrescine 
(140 min). After tke introduction of an intestinaI sample, the ex&zneous n&kydrin- 
positive components suck zs neutral atid dicarboxylic amino acids proceeded through 
the column muck more rapidiy than the amines and we&z diverted to the waste during 
the first 45 tin of the analysis. Measurements were made at 570 run with a ~15~mm 
ftom cell. TabIe II shows the mean elution times of some ‘basic amino acids and 
amin% 

TABLE II 

ELUTION TIMES OF SOME BASIC AiMIN ACIDS AND AMXNES 

NO. COI?TpOLd Mefin elurion time Coefficient of variarion 
(?Jzsz) (n = IO) 

1: Lysine 57 6.7 
2 AmmOilk 67 4.0 
3 Internal standard 77 5.0 
4 Ar_&ne 86 5.1 
i Histamine 122 4.2 
6 Putrescine 140 3.3 
7 Cadaverine 176 2.8 
S Tyramine 196 4.6 
9 Phenyletbylamine 208 4.2 

10 Agmatine 219 4.5 
11 Tryptamine 281 5.5 

TABLE III 

MOLAR RESPONSES (i S.E.) RELATIVE TO a-AMINO-/3-GUANIDINOPROPIONIC ACID 
Molar response is the ratio of the pezk an% produced by unit molar quantity of 2 ninhydrin-positive 
compound to the peak area produced by unit molar quantity of a-amino-fl-guanidinopropionic acid. 

Compound Mean f SE_ (n = IO) 

Lysine 1.51 & 0.05 
Ammonia 0.65 f-0.06 
A&nine 1.18 & 0.05 
Histamine 0.61 f 0.01 
Putrescine 1.18 + 0.05 
Czdaverine 0.78 f 0.02 
Tyramine OS8 + 0.02 
Phenylethyiamine .0.68 i 0.02 
Agmatine 0.84 i 0.02 
Tryptzkige 0.23 f 0.01 
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In Table III-are presented the molar responses relative to a-amino-@guanidino- 
propionic acid of stime basic amino acids and amines; Fig. 1 shows a typical standard 
chroniatogram of a prepared mixture of basic amino acids and amities. The amount 
of each amino -acid or amine present is 0.25 pmole. Fi g. 2 shows a chromatogram of 

atines found in the te&ninal ileum of a pi g. It was not possible to eliminate completely 
thG smali shift in baseIke due to the introduction of buffer C, which often occurred 
aft& the elution of arginine. However, this did not affect the resolution and the 
quantitative determination of the amines. The reproducibility of this technique is 
si&lar to that obtained in amino acid analysis. 
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Fig. 1. Test mixture of basic amino acids and amines. The peaks are as in Table II. 
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Fig. 2. Am&s found in the terminal ileum of a pig, with 0.25 rcmole of internal standard added. The 
peaks are as in Table 11. 
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