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ditions described above for the direct method. Calibration curves for thiamphenicol 
and for its trimethylsilyl ether, based on measurement of peak area by planirneter, 
were linear throughout the range of 0.05 to 0.2 pg and the range of o to 0.02 pg, respec- 
tively. The results of recovery experiments of thiamphenicol added to human heparin- 
ized plasma and urine are presented in Tables I and I I. 

The direct method is recommended when the concentration is over IO pgjml, 
but below this concentration, the trimethylsilyl ether method seems to be superior. 
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CHROM. 4177 

A new sampling apparatus for amino acid analysis 

The method of SPACKMAN et aZ.l for amino acid analysis has been speeded up292 
and automated4-Q. In addition, several methods for automatic sampling have been 
used. These methods are based on the use of either a number of columns and the 
elution of these columns, one after another, with the sample6 or on the use of a number 
of sample loops or sample tubes as was done by MURDOCK et al.5, Dus et aL7, ALONZO 
AND H1~9and ~~SLUMPAND VERBEEK Q. A sample loop is a teflon or nylon tube in 
which a sample can be stored. Both ends of the loop are connected to two correspond- 
ing openings of a double rotary valve. The difficulty with this system is the necessity 
of connecting and disconnecting the sample loop for every new sample. A special valve 
hasbeen designed by S~tr~~~~~V~~~~~~~inordertoovercomethisproblem. 

A differentsystem wasdeveloped by EVELEIGHANDTHOMPSON~ in whichsam- 
plesareloadedintosmalltubes,andareadsorbedon anion-exchange resin. 

The automatic sample loader described here is a simplification of the system as 
reported by SLUMP AND VERBEEKQ. An extra valve is not neccessary, and furthermore, 
the problem of connecting and disconnecting the sample tube (Dus et a1.7) is solved. 
The whole apparatus can easily be connected to a commercial amino acid analyzer 
provided it is coupled to a suitable timing system. 
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Descri#‘on of the apfiarattis (Figs. 1-4) 
The whole apparatus is fitted into a steel box with perspex on one of its long 

sides which can be removed by sliding sideways. In this particular case the sampler 
is constructed so that it has twelve loops, but this number can easily be’ changed. The 
sample loops (teflon) are rolled around perspex rods (Fig. 2). Perspex cylinders are 
placed around the rods to keep the loops in place. The rods fit into a perspex base (the 
rod holder) which is attached to a stainless steel (AISI 316) plate which hangs in the 
box. The stainless steel plate moves along a rail and can be set in motion either by a 
clock system or manually. 

Fig. I. I, rod holder; 2, rods for loops; 3, ratchet mechanism; 4, cam; 5, thirteen connections; 6, 
* stainless steel.sample plate ; 7, grooves; 8, holes ; g, crossbeam , IO, direction of movement; I I, set 

screw. 
I 

Both ends of the teflon loop (Fig. 2) are connected to the stainless steel plate. 
Thirteen pairs of holes were drilled in this plate (Fig. I). The plate is moved by a ratchet 
mechanism which consists of a paw1 and pinion, and a cam. Every time the pinion 
is turned the cam makes one step. A stainless steel (AISI 316) crossbeam is fixed in the 
middle of the box (Fig. z), and this crossbeam contains the connections to the column 
and to the chromatographic pump.. . . 

Two small O-rings. (Fig. 3) ensure the connection from the column arid the chro- 
matographic pump to the sample loops (Fig. 2). The. ratchet mechanism is constructed 
so that for every step taken by the loop holder, a new loop is,connected.with precision 
to the pump and to the column. In order to avoid.excessive wear of’.the two O-rings, 
the face of the stainless steel:‘plate making contact with the rings, should be .polished 
smoothly. The O-ringsare kept tightly pressed to the stainless St-eel plate bymeans of 
two springs (Fig. 2, g) ivhich can be adjustedby the adjustable sprnrg,h?lder (Pig. 2, IO). 
The correct. spring .pressuie. was measured empirically. A small, crossbeam is placed 
above the spring holder (Fig. 2,x5) and this is fastened by two nuts (Fig. 2,x6). 

When’cthe O-rings need replacing. this can be performed in ,less thaxi IO min by 
unscrewing the nuts and the spring holder and disconnecting the crossbeam and the 
springs. 
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Fig. z. I, bottom ; 2, pcrspcx front cover; 3, rod holder; 4, sample loop rod ; 5, ratchet mechanism ; 
6, rail; 7, stainless steel plate with 3 grooves for sample overflow; 8, crossbeam; g, spring pressing 
crossbeam on underlying plate; IO, adjustable springholdcr; II, inlet for developing 
xz,‘end of sample loop; 13, outlet to column; 14, O-rings; 15, nuts; IG, small crossbeam. 

Fig. 3. I, crossbeam; 2, stainless steel sample plate; 3, viton O-rings (parker size 003, 
ethylene propylene) ; 4, small split; 5, sample loop. 

The first pair of holes in the stainless steel plate are directly connected to each 
other. At the start the pump and the column are connected to these holes. The follow- 
ing twelve pairs of holes are connected to the two ends the twelve sample loops. 

The drilled plate also contains three longitudinal grooves to take any possible 

reagent; 

viton or 

overflow of the samples. The loops with the sample cannot drain because their open- 
ings are horizontal. The whole box is covered by two perspex plates that can easily be 
removed. 

Fig. 4. Photograph of the apparatus. 
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Sample ivcjection 
When twelve samples have to be injected the apparatus is set manually in the 

start position. An adjusting screw (Fig. I, 11) fixes the correct position of the sample 
plate. The samples are applied by means of a syringe and injection needle. The sample 
is, pushed into the sample loop which is entirely filled and the overflow on the other 
side of the loop is removed by suction with a laboratory air pump. 

It is not necessary to introduce all the samples at the beginning, e.g. when sam- 
ple number 5 is running on the analyzer, sample number 6 can be introduced. 

Disczcssion 
The apparatus was designed for the simple application of samples on the amino 

acid analyzer. The system consists of sample loops which can be eluted one after an- 
other. Two kinds of teflon tubing were used for the sample loops: (a) tubing of I,D. 
0.85 mm, O.D. 1.6 mm, and (b) tubing of I.D. 0.8 mm and O.D. 2.8 mm. The second is 
recommended because thinner tubing sometimes breaks at a weak spot with the high 
pressures that are used for the accelerated system in practice in our laboratory (long 
column > 20 atm) . 

Only two O-rings were necessary to seal the system and these could easily be 
replaced. The whole system could be cleaned easily because the smooth part, of the 
sample plate could be reached immediately simply taking away the perspex cover. The 
diameter of the outlets of the sample loops was very small (0.6 mm) and the uptake of 
ammonia was slight; accurate analyses of ammonia were possible. 

The thicker tubing sample loops gave good reproducibility. The calculation of 
the analyses by automatic peak integration and computer data evaluationlo together 
with the automatic sample loading systems have considerably reduced the time of 
analysis. 
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