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Note 

Analysis of data from amino acid and other automated analysers 

I. Use of data loggers with magnetic tape cassettes 

Wc hive recently been COllC~i~~d with the problcm of recording ;t considerable 
amount 01~ Jz:ta from analytical instruments tht- subsequent analysis by a remote 
computer. Data loggers that record digitai inlbrmation on cassettes 01‘ magnetic tape 

olli-r many advantages over conventional machines that record on p~~nchxi paper 

tape_ The advaIltag_cS are that ;t large aniount of data cm1 be recorded 0n a relativeI? 

compact cassette and the niaclline is cheap. compact _ and quiet in operation_ In act- 
dition the raw data on nxtgn5ic tape are in a sttitablc tbrni Ihr the limited analyses 
that can be carricri imt by programmable c~tIcitlators that are available in nlo.st 

I:tbur:ttoriix 
A current disad\;tntage ilf recnrding data 0n CilSXttCS 01‘ magnetic tape rather 

tlliln on pttncllcd paper tape is that many cmipttters cl0 not have peripl;erals fw 
handling magnetic t:tpC CilSSCttCS. In ildditil>il. transkr 01‘ tllc data on to piincll~ct 

tape produces ;t limiiat alien 1iIlSlIit:tbl~ for input illto tllc wniptItcr_ 

The present paper is canccrnd \vitl; the nhx!ikItions and sddition?; tktL 

permit the superior ii-arums 0fcttsscttc loggers tii be utilized fm- the analysis ot‘data 
by mnqwter_ v:ith p:trticuh- referonce to that rtrising ti-om :tutmn;tted amino acid 
anal~scrs. 

RtTSULTS 

The Jeol amino ttcid analyscr has separate outputs fa- rccordrr and integrator 
(or data lager)_ The integrator lwtput (O-100 mV) is taken directly liom the detector 
system_ and is independent of the scale rspansion settin, 0 on the recorder_ Thus the 
data logger can record the output over the ~~:liolc ranse of the Jetectw systr$i_ 

-: 
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In the cassette logger used, analogue data are converted into binary coded 
decimals by tin inregal ztnalogue to digitalconvertor and recorded in this form_ On 
replay this is estended to the conventional seven bit (plus parity bit) ASCI 1 (CCITT 
Alphabet No. 5) code. If every charticter recorded \\ere extended in an identical cay. 
only thz nine digits and characters corresponding to BCD IO-15 (: I < - > ‘!) 
could be generated_ To overcome this restriction_ the first character of each group 
of four is extended dii:erentlyl and an give rise to the characters 

Space ! ‘* f S 7: a’()*+ - ._/ 

Thus the three digit data can be signed, and an end of record character an be 
inserted_ In addition to output of recorded data. the replay unit can generate carriage 
return and new line characters, but this tkility is not available when using the parallel 
output option required for driving a rape punch. 

Replay of data recorded as described in experimental produces on replay 
repeating units of eight characters of the form: 

‘001 + o~~‘oo2_i-o3o’oo3~oo25__.__..__ 

The * is the beginning of record character and is followed by the scan count 
(three digits) and the voltape output from the amino acid analyser (three digits in 
units ofO.1 mV and sign). The absence of newline characters could be overcome if the 
computer could recognize the asterisk as the beginnin, ** of a record. but althou& 

routines for carrying this out exist for many small computers. it cannot be conwnient- 
ly orgnised \\ithin the George 4 operatin= _ 4’ svstem in use with the 1906.A. It \\‘:t?; 

therefore decided to modifv the replay unit so that all asterisks would be converted 
into newline chrtracters on replay. Fortunately the ASCll (and 1900) code for * 
consists of the two holes corresponding to a new line character plus two additional 
holes. thus making it possible to suppress the extra two channels by a simple moditi- 
cation of the serial to parallel interface printed circuit board in the replax unit (Fig_ 
I)- The esistins inter&e board had vacant spaces for the t\vo extra digital integrated 
circuits required (7430 and 7200) and power was taken from the unit_ Thus the modi- 
fied format produced is a single scan count and voltage output on each record. This 
is suitable for direct input into the filestore of the computer_ 
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fig. I. Modifications (shown shaded) to serial to pnralkt intedacr board of replay unit. a--l to d-J 
are intrrconnwted: 1-S are output channels to the mps punch. 
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Des&z of-a start of‘ rm iidicator 
The programmer (process controller) of the Jeol J LC-6AH Amino Acid Ana- 

Iyser comprises a moving paper roll passing through an opto-electronic reading device 
consisting of eight filament bulbs and phototransistors. On illumination the voltage 
across the phototransistors 1~11s from 14 V to 0 V_ The operation of the first sampler 
is the first unique programmed event on starting ;L new run_ Thus by attaching leads 
to both sides of the appropriate phototransistor, the voltage drop can be used as an 
indication of when each run commences. 

The Digitronics AL-4 data logger records, in addition to up to four channels 
of signed three digit data_ a three digit -scan count‘. which ~110~s the number of data 
points recorded_ The scan count may be reset to zero manually or by shorting two 
contacts on the remote control socket on the instrument. Thus. if the fall of voltage 
across the phototransistor could activate the shorting of these contacts, an indication 
of the be$ming of a run would appear in the lo, --ed data. The device desiped to 

carry out this l-unction is shown in Fis. 2. It is based on a 555 integrated circuit timer. 
which, on being trissered by the voltttge drop across the phototransistor remains in 
ttn ‘on‘ state for a time determined by the values of C and R (reC 2) (in this instance 
about 50 set). The output from the timer is suflicient to operate the relay (D-1-L. 
reed relay. R.S. Components Ltd.) that operates the scan count reset. The whole device 
was built on a small piece of Veroboat-d and po\\er wts supplied by a 9-V dry battery. 
The high input impedance of the 555 prevents any interference u ith the correct func- 
tioning of the amino acid anslyser programmer unit_ 

--z PhOtOtKUSiStM 
-a in amdyser 
Y programmer 

iAnaIyser ground 

Sojiwm jk- the imqy-ation qf the amitlo acid ~lll-onlutc~~l-crrlls 
The programme we are usin, a is written in Fortran, and is a modified version 

of an existing general purpose chromatogrttph peak integation progamme”. The 
following major changes were made: 

(a) The voltage data are converted to absorbance values and multiplied by IO”_ 
This large factor enables data values of the same order as expected by the original 
programme to be provided_ (b) The programme is terminated by incorporating an 
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END = label expression in all READ stzttements. (c) An error trap routine was 
incorfiowted to prevent the programme bein= m halted if a data error occurs-‘_ The 
subroutine catted by the error trap assigns arbitrary values to the scan count and 
voltage readins that will subsequently be rejected as a noise spike by the orisinnl 
programme. (d) A bypass for scan count 000 following 999 was written into the pro- 
gramme to prevent it being interpreted as the end of a run_ (e) The end of run signal 
\\;;1s t&en to be Z.I scan count of 000 not foliowiry 999. 

DISCUSSION XND CONCJ_LiSlON!j 

The system described overcomes the problems encountered in processing data 
from automated amino acid analysers_ which have been recorded on magnetic tape 
cassettes_ and consequently has numerous advan’tages over conventional systems. Use 
was made of the extra data storage capacity of the cassettes by incorporating the stttrt 
of run indidtor described_ thus permittin g the sequenrial evaluation of several chro- 
matog-rams. Data from other analytical instruments can be recorded and evaluated 
in ;I similar manner, usiIi g the same moditied replay unit and tape punch. 

We are currently derelopin, 0 a progrrimmc that will identify amino acids 1111 
the basis of the retention times of rr standard run, zmalysed as the first of a series 01‘ 
runs_ The minor drawback of having to replay data on to punched tape will be over- 
come when cassette replay facilities are provided tit the computer \ve are using-. 
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