DATA PROCESSI NG UNI T FOR AND METHOD OF CHROVATOGRAPHY Backgr ound of the
I nventiion This invention relates to an apparatus for and a net hod H 0

identﬁfying el enments by using specified identification tables to ¢ %g
data f,rom a chronatogram obtained in gasj or liquid chronatography ?ﬁ
shots steps by which elenments contained in a sanple are identified in a
prior art qualitative analysis. First, an analysis is carried out with a
chromat ogr apboke.obluese a chronatograntmhich shows the concentrations of

el enents (relative intensity) eluted froma separation colum as a funct.ion

of time (Step S101). Peaks are detected by anal yzi ng the chromat ogram
from whi ch dat a #HAAA-ER0H : N T CARR _METRHAD QFCHROMATRGR ;C:.'si- 8102)

Next, each of the peak tlnes in the analyzed data is conpared with a
prelimnarily prepared identification table to identify the el enent

CorrESpondi”ﬂaﬁ%g%&ﬁﬁiﬂ?ﬂﬁ&ﬁé&éﬁgﬁ&ﬂ% . This identification table is
usual |y prepare y analyzi.n nown terials and cont-ains data such as
conponent's, retention THATESTHRATHER I GIALSES tearR APRATRNS §RES3NA a
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W th retentlon ti nes tRigwhiécBhaws steps by which elements contained in a
sample are identified in a prior art qnalitaéiVe analysis.
First, an analysis is carried out with a chromategraph to
cbtain a c¢hromatogran whlch shows the concentraticns of
elements (relative 1ntenszty) eluted from a separation column
as a function of time (Step 5101). DPeaks are detected by
analyzing the chromatogram, from which data such as peak times
and peak areas are obtained (Step sio2). Neit, each of the
peak times in the analyzed data is compared with a
praliminarily prepared identification table to identify the
element corresponding to each peak (Step S103). This
identification table is uysually prepared by anaiyzzng known
materials and ¢ontains data sueh as components, retention
times and peak shapes (areas and heights) ccrrespond;ng to.
these components. In Step S103, each component is identified
by determining the retention time in the table with which each
peak time matches, : '

If the refarenced table is inadequate, however,
there may remain many unidentifiable components on the
chromatogram or components with retention times to which no
peak time will match. In such a situation (NO in Staep S104),
the identification table is either corrected or replaced by
another (Step S106) and the step of peak identification (Step
$103) is repeated. Only after it is concluded that a normal
analysis has been done (YES in Step S104), the results such as




peak time will match. In such a situation (NOin Step S104), the

identification table is either corrected or replaced by another (Step S10)
and the step of peak identification (Step S103) is repeated. Only after it
s concluded that a normal anal ysis has sbeen done (YES in Step S104), the
results such as 2 the nanes of the identified conponents are outputted
(Step S105). By this prior art routine, Steps S103, S104 and S106 nust be

repeat ed as y OES. @S cessany. Unt i | r [ ti tion
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depend ng on the supplier, for example, lt is extremely
diffienlt o select an appropriate identification table. If
it is neceggary for the analyzsr himself or herself to keep
replacing the identification table and repeating the analyses,
the qualitative analysis becomes both time consuming and labor
consuming.

sSummary of the Invention

It is therefore an object of this invention to
eliminate, or substantially reduce the number of
unidentifiable components in a qualitative analysis based a
chromatogran.

It is another object of this invention to provide an
improved technology of gualitative analysis by automatically
selecting an identification table foxr identifying peaks
acceording to the sample.

The technology (apparatus and method) embodying this
invention, with which the above and octher objects can be
accomplished, wmay be characterized as comprising means for or
steps of storing identification tables witH different contents
corresponding to presences and absences of specified
components, identifying peaks corresponding to these specified
compenents in a chromatogram and thersby detarnrining presences
and absences of these specified components in the sample,
selecting a specified one of the stored identification tables
according to the result of the identification, and identifying
components corresponding to each of the peaks in the
chromatogram by comparing with the selected identification



It is another object of this invention to provide an inproved technol ogy of
qualitative analysis by automatically selecting an identification table for
i dentifying peaks according to the sanple. The technol ogy (apparatus and
met hod) enbodying this invention, w th3awhich the above and other objects
can be acconplished, may be characterized as conprising neans for or steps
of storing identification tables with different contents corresponding to
presences arfd®blfsences of specified conponents, identifying peaks
correspondi ng to thesacgpeding ab ¢BRRODEVES:idh,d0RBr OFBAQE TPecidibler eby
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stored in acﬁ%%%%&n@§a9§'the kind which are contained in sach sample by
about the same amount are not effective, but those with
contents which vary significantly from one sample to another
are preferred. Identification takles are produced such that
it will be possible to identify all specified components
contained in each of samples, which can be distinguished by
the presencs Or absence of these specifiaed components.
When a sample 12 chromatographically analyzed,
presence and absence of specified components are determined by
comparing peaks in a chromatogram with an identification table
for these specified components. Depending on the result of
thiz determination of presances and absences, a suitable one
of identification fables stored in the memory means is
selected, and thase specified components are identified by
comparing each peak in the chromategram with the values in the
selacted identification table. '
If the selected specifiad components are such that
each sample is to be identified by the magnitudes of their
contents (instead of their presence and absence), it is
preferable to conclude in the case of a peak which seems to
indicate only a small content that the correspoending component
is not contained in the peak.
Accerding to this invention, a most suitable one of
a plurality of preliminarily stored idantification tablas is
autcmatically seleated for the identification of each peak.
IThus, identification of peaks can be accomplished more
reliadbly, and unidentifiable components can be either totally



conponents which can characterize the sanples to be anal yzed are sel ected
as the specified conponents. In other words, conponents of the kind which
are contained in each sanple by about the sanme anmobunt are not effective,
but those with contents which vary significantly fromone sanple to anot her
are preferred. ldentification tables are produced such that it will be
possible to identify all specified conponents contained in each of sanpl es,

whi ch can be ' ' nc |f|ed
component s. %ﬁ%&?“ﬁ%?%? U8t Gl 80 e HadIMERERCEY # SRR e g
absence of AR h@oﬁﬁéﬁémmear@ éé@bﬁ%n@d@?lvshﬁamw'%?ewsl n a

chr omat ogr angadgueran anderhef ddstid dn hahéeaﬁ@rlmeseoﬁpﬁ@éaﬁdz onponents.

Dependi ng o t tiQ absences, a
sul bl o ond R ek ét%%‘%e | b5 o R e RESRE R A, SRR CRe

sel ected, arfipxidse oWSeWith ltlahﬁé‘neﬁfscbﬁwdent ified by conparing each
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table. If thy | ected. nts.are such that each sanple is to
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is description, serve to explain the principles of the invention.
In the drawings:
Fig. 1 is a bleck diagram of a gas chromatograph
provided with a data processing unit of this invention:
Fig. 2 is a functional block diagram of the data
processing unit of Fig. 1:
Filg. 3 is a portion of an identificatien tadle;
Fig. 4 is a flow chart of cperations embodying this
invention by the data processing unit:
Fig. 5 is'a flow chart of another mode of operations
embcﬁying this invention by the data processing unit; and
Fig. 6 is a flow chart of a prior art method of
chromatographic gqualitative analysis.

Detailed T - ¢ tha I £
A data processing unit embodying this invention will
be described with reference to Figs. 1-4. Pig. 1 shows the
whole of a gas chromatograph 10 using a data processing unit
according to this inventien, including a source of carrier gas
11 serving as the mobile phase, a sample vaporization chamber
12, an automatic sample injector 13 for automatiecally
injecting a sample ints the sample vaporization chamber 12, a
capillary column 14, a detector 15 disposed at the outlet of
the capillary column 14, a data processing unit 16 for
analyzing detection signals Sd@ from the detector 15 and a



automatically selected for the identification of each peak. Thus,
identification of peaks can be acconplished nore reliably, and

uni dentifiabl e conponents can be either totally 4 elimnated or their
nunber can be significantly reduced. As & result, the occurrence of failure
i n anal ysis becones | ess frequent and the waste in tinme and | abor for
repeating anal ysis can be reduced, that is, qualitative anal yses can be
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Wi th the destofiaxs ok ddfferent dindenishused ividiprbisopersendlavention. In
the draw ngsgodpizexl 9 caxky oslkt Hatdl pEFb8EsSi R AsC Wi IBhE - iyeavi ded
with a data?ﬁéﬂ%§SSIng unit of this |nvent|on5 Fig. 2 is a functional block
di agram of t ta processing unit of Fig. 1; Fig. 3 is a portion of an
i dentification table; AFicgromategraphicwasalysisflisogeraied mntefiiowr by this
i nvention byedtihidainarigh ACES&H NEE WakrkieF gas 2t @ 8pbbopi &b akdtOferapot her
mode o Openéﬁé(ggﬁrcg 11 through the sample vaporization chamber 12 inte
the capillazy column 14. If a liquid sample is

instantaneously injected from the automatic injector 13 to the
sample vaporization chamber 12, the sample which is vaporized
inside the sample vaporization chaxber 12 is carried by the
carrier .gas into the capillary column 14. Each component of

the sample is separated time-wise while passing through the
column’ 14 and eluted out with its own retention time. The
concentrations of individual components being eluted are
.sequentially detected by the datector 15 and a detaction

signal 5d is outputted to the data processing unit 16. The

data processing unit 16 serves not only to produce a
chromatogram on the basis of the racalved detection sigmal sd
but also to analyze this chrematogram, as will be described in
detall below, to therchby carry out qualitative and

quantitative analyses of the sample.

Operations by the data processing unit 16 are
described next with reference to the functional hleck diagram
of Fig..2 in terms of means for carrying out different
procasses. Described in this language, the data processing
unit 16 includes a chromatogram~preducing means 161 for
Producing a chromatogram on the basis of the detaction signal
Sd receivad from the detector 15, a peak-detecting means 162
for detecting peaks from the chromatogram accoxrding tc a
specified standar»d and obtaining amalytical data Sc on each of
the detected peaks, a peak-idsntifying means 163 for
identifying components corresponding to each peak by comparing
the analytical data 8¢ with a specified identification table,



enbodying this invention by the data processing unit; and Fig. 6 is a flow
chart- of a prior art nethod of chromatographic qualitative anal ysis.
Det ai |l ed Description of the Invention A data processing unit enbodying this
invention will be described with referegce to Figs. 1-4. Fig. 1 shows the
whol e of a gas chronat ograph 10 using a data processing unit according to
this invention, including a source of carrier gas 11 serving as the nobile
phase, a sanplmenapomeansi 84 chanbaiorizg anphutaldiyi of shdeitel figaddbor 13
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of Component "am" is 10%1 mznutes, that is, he range
of 9-11 minutes. Any number of compenents may be included in
an identification table but since many hundreds of components
must be checked in the analysis of gasoline, for exanple,
identification tables containing about one thousand compounds
are preferred.

a The data processing unit 16 serves to preliminarily
select a plurality of components correspanding to the kinds of
samples %o he analyzed, or a group of samples with similaxr
compesitions. In the case of analyzing gasoline samples, for -
example, it is recegnized that there are many different kinds
©f gasoline of which the main components may be the same but
the concentrations of some other components may differ
significantly. Thus, suchk components of which the
concentrations differ relatively greatly are selected such
that gasoline samples can be more reliably idenmtified (such as
in terms of their makers). In the case of gasoline samples,
for example, additives such as benzene, toluene and xylene may
be favorably treated as specified components.

‘ Next, identification tables are produced, containing
all components that are contained in gascline samples which
will be identifiable from &he combination of presences and
absences of aforementioned plurality of specified components.
If three components A, 2 and C have been specified, for
example, there are 2°=8 combinations of their presences and
absences. Since they are components adapted to characterize




I nstant aneously injected fromthe automatic injector 13 to the sanple
vapori zation chanber 12, the sanple which is vaporized inside the sanple
vapori zation chanber 12 is carried by the carrier gas into the capillary
colum 14. Each conponent of the sanpleyis separated tinme-w se while
passi ng through the colum 14 and eluted out with its own retention tine.

The concentrations_of individual conponents be eluted are sequentially
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i dentifying compo(ent® @)riespptt Meheitbcdtizenitabyec®apas i (XP)he
anal ytical data SgwWghc3=g8e¢!{j £Gaeflepbild oy @AntaPKE, 4 (1D4):
(A, B, C)=(1,0,0): Identification takle No. 5 (IDS5);
(A, B, C)={1,0,1): Identification table No. & (ID&)};
(R, B, C)=(1,1,0): Identification table No. 7 (ID7):
{A, B, €)=(1,1,1): Identification table No. & (ID8);
and eight kinds of such tables are stored in the memory means
164, Aside from these, a standard identification table IDS is
produced for the identification of thase specified components
A, B and C and stored alse in the memory means 164. The
standard identification table IDS includes only the specified
components, thelr retention times and the widths of their
detection windows.

Actual operations by the data processing unit 16,
after the plurality of identification tables have been stored
in its memory means 164, will be explained next with reference
to the flow chart of Pig. 4.

First, the chromatogram-producing means 161 produces
a chromatogram after the chromatographic analysis of a given
sample is completed (Step S1). ©On the basis of the daka
represanted by the chromatogram, the peak~detecting means 162
detects the peaks identifiabla on the chromatogram (Step 52),
for example, by ldenmtifying the beginning of a peak where the
slope of the curve on the chromatogram exceeds a certain
threshold value and the end of the peak where, after the slope
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6 a nenDry means 164 for storing a plurality of identification tables as
w || be described below, and a table-selecting nmeans 165 for selecting an
identification table to be used for the identification of peaks. Each
identification (ID) table is structuregd as schematically shown in Fig. 3,
recerding for each conponent contained in sanples its retention tinme and

th dt h det ect th t ent ti e
o' ConponenpeSghSEL §fo 408 B Robdles Gt a8l Tk, wApablSubaadd’ o 111
m nutes. Angnathezr threshodsbivaius. nifhd) gpaimtl where itheaslogenbe¢onas i on

table but shaeg HRPYREUNERITIER £OMBANGR% WEB! bﬂx&ib%‘éb@de’c@cﬁﬁ?g anal ysi s

f | f nt af t ab f
Thotsand colt§BIRILS4r LAt Easc fe %@%Qﬁaabiéeié’%‘ 3 Brrbadolitanoe 1o
prelim nari kimes) gctha héightlsi of tie grukenentistheraresgordi thetpedite ki nds
of sanples La béri‘fiéﬁxif@@dm&ra ang{ putnl f&%&phestawezﬁ §'e%k'-§ée&9i§§8§#'°”s-
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In the case na ¥2|ng gasol i ne for examapl &, 1t 1s recogrmi zed
that there BeBPRah§3different kinds of gasollne of ‘which the main
conponent s nmay be thelhameak+tidshei fyinege Mepati D% Difrséoronpahes «amiponents

may differ giegRhbi gakk! ¥indd1edntaifdl GOMeReRhS1PEi MY QR2kNEc with the
standard identification table IDS stored in the memory means
164 to identify the three specified cemponents A, B and C
(Step 83). In other words, it is checked whather cr not each

" of the inputted peak times corresponds to tha retention times

in the standard identification table IDS and thereby
determined whether the three specified compenents are present
or absent. 3 pattern (i, B, C) is thus cbtained (Step S4).

In aforementioned Step 53 for identifying the
spacified component, it may be preferable in scme situations
to increase the threshold values for their identification such
that, if a sample contains only very small quantities of 2
specified component, such a sample will be considered as not
centaining the specified component. Thie may be
accomplished, for example, by increasing the threshold value
of the peak height or the peak area for identifying the
presance of a specified component beyoend its value when all
components are later identified. It is advantageous to thus
make flexible the condition for identification of a specified
component because ths specified components can be selected
from a wider range and the effects of noise due, for example,
to impurities ¢an ke sliminated so as to aveid errors in the
ldentification of the specified compcnents.

The pattarn (A, B, C) of the specified components
thus obtained is inputted e the table-selecting meaﬁs 165.
Thg table-selecting means 165 then selacts one of the
identification tables corresponding to this particular pattern



concentrations differ relatively greatly are selected such that gasoline
sanpl es can be nore reliably identified (such as in terns of their nmakers).
In the case of gasoline sanples, for exanple, additives such as benzene,
tol uene and xyl ene nmay be favorably tregated as specified conponents. Next,
identification tables are produced containing all conponents that are

contained in n anple h wll be iden |f| e framt
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di ff erences Bhg the sanples, identification tables which are nutually
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(Stap sa). The names and other data of the identified

components are outputtad throﬁgh the printer 17 as results of

the gualitative analysis (Stsp §7).

- Since the retention times in the identification
table are given with a width, as explained above, '
identifications are possible even .if there are some variations
in the peak time in the analytical data Sc due teo variations
in the conditions of analysis or the presencs of impurities.
In the case of an exceptionally large variation in a condition
of analysis, for example, such that unidentifiadle components
are left whiech could not be identified by comparing with the
selected identification table IDX, a cenventional method of
correcting the identification table, etce. must be used. '
Alternatively, as disclosed in Japaness Patent Publication.
Tokkai 7-238326, the peak times of unidentified components may
be displayed on a screen of a display device together witk the
selected identificaticn table IDS such that the ugser can
operate a mouse or the like while watching such a screen
display to input identification data for identifying an
wnidentified component.

Although the inventicn has been described above with
reference to only one example, This example is not intended teo
limit the scope of this invention. Many modifications and
variations are possible within the scope of this invention.
For axample, although the identification of specified
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(A, B, O=(0,2,0): ldentification table No. 3 (I1D3); (A B, ©=(0,1,1):
Identification table No. 4 (ID4); (A B, O=(1,0,0): ldentifications table
No. 5 (ID5); (A B, O=(1,0,1): ldentification table No. 6 (TD6) ; (A B,
0=(1,1,0): ldentification table No. 79¢1D7); (A B, O=(1,1,1):
Identification table No. 8 (I1D8); and eight kinds of such tables are stored
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A, B and C and using Identification tables Nos. 1-8 (ID1-ID8),
as described above. Thereafter, Steps S13, S14 and S15 are
repeated as Steps S1§, S17 and $18 by specifying different
céinpcnents D, E and F. The components D, E and F are selected
suceh that the 2°=8 combinations of their presences and
absences will cozraspond to at least some of the
Identification tables Nos 1-8. D, E and ¥ may be selected,
Tox example, such that the eight identification tables
corresponding to the aforementioned eight patterns of their
presences and absences are as follows:

(B, B, F)=(0,0,0): Identification table No. 2 (ID2);

(B, B, F)=(0,0,1): Identification table No. 1 (ID1l);

{D, E, F)=(0,1,0): Identification table No. 4 (ID4); .

(D, E, F)=(0,1,1): Identification takle No. 3 (ID3);

(D, E, F})={(1,0,0): N¢ Identification table:

(D, B, F)=(1,0,1): Identificatioen tadle No. 6 (ID6):

(D, E, F}=(1,1,0): Identification table No. 4 (ID4);

(D, E, ¥)=(1,1,1): Identification table No. 3 (ID3):
where "No Identification table! means that no corresponding
identification table is sae%.

If the sama identification table, such as
Identification table No. 2 (ID2), was selected in Step S13 on
the basis of components A, B and € and in Step S18 on ths



8 becones zero and then negative, its absolute val ue exceeds anot her
threshol d val ue. The point where the sl ope becones zero nmay be identified
as the peak top. The peak-detecting neans 162 identifies the tinmes at which
peaks appear (peak tinmes), the heights,ef the peaks and the areas of the
peak$ and transmts these analytical data Sc to the peak-identifying neans

163. The peﬁaka#@rwaé 325p 1% ddd (3 gﬁgpfﬁ%%e%a@.w igs peak timnes

cont ai ned i e standard i.dentificati.on table

t
Do tored | iNRELbETRIAR SR ﬁieleacﬁ%}qcaeﬁt AP HIRASARFIBT SRR o © OF
conponent s Ath® amalyEisStand §B)s resultthes apalipgisd tisi suthetkedl (@tmpher or

not each of in t t [ r¥§ﬁt imes in
t he st andar déi entﬁ%cﬁ%ﬂ%ﬁggz +£ﬁf%glacr%§§'gﬁ ere 1é}’dreat9§r %}s%g«géﬁ x1:1er t he

three speci fFetPEFipb iR 18 &Y B &HePoF1abs R thR FEREEPARYY, % i s

thus obt ai nededzic kiat) then idént Ennitiencdast it Sckessidbnst ft;nan-g tulae

specified c %@%S %ﬁf@f nbgnpdlez%tglr ?Qltg |§2f}o’mel§| kﬂatﬁ _t@_dw%éease

t he t hreshol eir I'cati on ‘suc
cont ai ns onl ¥8\Raleckad 11 ”qﬁéﬁtP%'?feﬁé‘foiexamﬁbécﬂ%dmé&rﬁ}éﬁ%ﬁtis §LR:h a sanpl e

w Il be constsereshbasiing identifidatgonheaspeci it dd atspotensiderdd anmy be
acconpl i shedgyfQf, OXAMNL cal¥ LHCHEASBRIbE, | B ¥EbMG: at
identification may be made by correcting the conditions for
the identification of the componaents.
In summary, such modifications and variations that
are apparent to oxdinary persons skilled in the art are
intended to be included within the scope of this invention.



of the péak hei ght or the peak area for identifying the

speci-fi ed conponent beyond its value when all conponents are
identified. It is advantageous to thus nmake flexi bl e‘mm a‘ %ﬁ&m!!
identification of a specified conponentjgecause the s nts
can be selected froma wider range and the effects of hoi‘se due, for

exanple, to WMaturisiekaimnl Neelimnated so as to avoid errors in the

identification of the specified conponents. The pattern (A B, C of the
speci fied conponents thus obtained is inputted to fhe tabl e-sel ecting means

165. The t abte- seh e ¥hPrasessingounife foreidensisning componegsst 7 2ati on
tables corres nemgytmﬁuﬁngaaata;w&ramat geom a chrandtbgiameyesait from

t he nenory %EQ] us sel ected and
retrieved mﬁ?ﬁ?ﬁn&ﬁéﬁéﬁ%} te &regﬁﬁyée Eh%hg?%% S %?e%gldentlflcatlon

table | DX " R@eREifieAialk YRAdps: 153y %&n&r%aswep s earppisiags ne of
each peak cont ai rmetw:ry tﬁanlsmﬁui-te&bzﬂm@l yHenal £ edtalche tablist Geegel ect ed

el oot ed | dearTrenest vaits BRI, B, Lol dfbdhRE MBBep LIRS " 11
t hereby i denfPeGHhbed RPMRSRESFEAt s contained in the sanple
peak~identifying means for identifying peaks
corresponding to a set of said specitiad ‘compenents in said
chromataogran and thereby determining presences and absences of
gaid set of specified components in said sample;
gelecting means for selecting 2. specified one of said
identification tables in said memory means according to the
result of determination by said peak-identifying means; and
component-identifying means for identifying campohents
corresponding to each of said peaks in said chromatogram by
comparing with said selacted identification table.

2. The data processing unit of claim 1 wherein
concentrations of said specified components in Samples te be
analyzed by said unit are significantly different.

3. B method of chromatographically identifying compenents in
a sample, said method comprising the steps of:

obtaining a chromatogram of a chromatographically
analyzed sample;

storing identification tables with different contents
coxrresponding to presences and absencss of specified
components;

identifying peaks corresponding te said specified
cemponents in said chromatogram and determining for sach of
gaid identified peaks presences and aksences of a set of said
specified components;



(Step S6). The nanes and other data of the identifi s ‘are
outputted through the printer 17 as results of ﬁﬂmﬁmm anal ysi s
(Step S7). Since the retention tines in the |d e are given
with a width, as explai ned above, |demm3|cat|ons are possi bl e even if
there are sane variations in the peak tinme in the analytical data Sc due to
variations in thesemadtiﬁgnﬁnsﬂhfasahas;aenuiﬁﬂm&tmaﬂse&hmasohcbapaihqies In -
the case of %ﬂeeﬁssaitoaalécfy;d %Qﬁﬁ‘n(i‘ﬁé&‘ r&)ﬁ&énﬁe@ &Q&“Hbtf'e%egf ana! ysis,
entifia

for exanple, suc e corponent whi ch coul d not

hat , un
be identified by & é}g\ﬁg“%wpf’ﬁ@%%l%ﬁw& h?‘?f‘i%a?ﬁi@naﬁﬁbl e IDX, a
conventlonalidBnh&ﬁiaﬂ Peak dot ismdgdt Seromisiugramc by i ovmpaxtilng, with. saidt be

used. Alternaihueti¥a dSerkS6lQ%8dn £ ?gg@anese Pat ent Publication Tokkai
7-239326, the peak times of unidentified conponents may be di'splayed on a

screen of a display device together with the selected identification table
| DS such t ha#.t heTheenetiad cq;t‘er:aaemas NEursth e cbinprising winiel ‘steptefi ng such

a screen disgl | ﬁ?ﬂg -
un|dentlfledecggcggggPE&Ed jz?& E&&ﬁ entlon een egglgga Jbove
with referen& € 1‘5n??e gnezﬁ.ﬂ Sb B3R @sl‘%" R 2P Xﬁﬁédbl’ 3 ¢

t he scope of mekhedi aversignifidanylyodifteasntons and vari ati ons are possible
within the scope of this invention. For exanple, although the

|dent|f|catlgq Ofrggegééﬂéﬁjof claim 4 further comprising the step of

producing said identification tables corraspending to said
selected specified components.

6. The method of claim 5 wherein each of said identification
tables is produced by analyzing samples containing known
amounts of said selected specified components.

7. The method of claim 3 further comprising the steps of:
determining for said each identified peak presences and
absences of another set of said specified compdhents;
selecting another of said identification tables; and
identifying components corresponding teo said each
identified peak by comparing with said another selected
identification tabls.

s. The method of claim 7 further comprising the step of
determining whether the rasults of the two steps of ~
identifying compenents agree or not.



10 conponents in Step S3 is carried out only once according to the

enbodi nent descri bed above before one of the identification tables is .

sel etted according to the obtained pattern of the specified conponents, a
nore conplicated step nay be taken for 13l ecting an optimumidentification
tabl e, as shown, for exanple, in Fig. 5 by repeating a simlar analysis

wi th anot her set of different xya¥pa eapigBlodwmnd P. Expl ai ned nore
in detail, Steps S11 and S12 in the flom/chart of Fig. 5 are the sane
respectively as Steps Sl and S2 of Fig. 4. In Steps S13, S14 and S15, the
processes in Steps $4, 85 and S6 are carried out by speC|fy|ng conponent s
A, B and C and uQAnj FRQCE FORD | AND MRS 3 ROMA aZ&{descri bed
above. Thereafter, Steps 813 814 and 815 are repeated as Steps S11, S17

ang §18 by sFeCIfylng Qbifﬁdéﬁﬁf @ﬂ% éﬁﬁfE;and EhrdiiesamenerisyD E
and absences Menysd: PERbiRy 3 hréhabakran i BsPanRes, m%a%r%éf%a ghees,
Nos 1-8. D, t@bigg Fam'ysaen%m%dqoen:esmcaamﬂl sbseness tdftsreied fdeght .
iﬂgpﬁifigg;%@hmbahhﬁ&scQf?eﬁ*ﬁlﬂﬁlﬂ%:%@*}{ﬁﬁ?ﬁhgre?@ﬂiicf5¥¥éﬁgﬂﬂ61&§thérnS of
| dent i 1I‘O i cati %%it g%?cibﬁ%ga gﬁ%en% Ethﬂ:)c'h("%matﬁ *al?d%:(net eékrtlféﬁdt abl e
No. 1 (ID1); and presances and absences of thesé speczziad components in

e sample are thereby detarmined. A specified one of the

identification tables is automatically selected according to

the result of this determination of presences and adsences,

and components corresponding to individual peaks in the

chxomatogram arxe identified by using the selected

identification table.

(F1G. 2)



(B, E F) (0,1,0): Identification table No. 4 (ID4); (D, E F)=(0,1,1):
Ident{fication table No. 3 (ID3); (D, E, F)(1,0,0): Identification table;
(D, E, F)=(1,0,1): ldentification table No. 6 (ID6); (D, E, F)=(1,1,0) :
Identification table No. 4 (ID4); (D, E, F)=(1,1,1): ldentification table
No. 37 (1D3), where "No ldentification taple" neans that no corresponding
identification table is set. If the sane identification table, such as
Identification table No. 2 (1D2), was selected in Step S15 on the basis of
conponents A, B a L din Step S18 on the basi s of conponents D, E
and F (YES in Step , this identification table is selected as
representing the result of th lgysis and this result of analysis is
outputted (Step S20). If dif ent identify{gation tables are selected its
Steps S15 and S18 (No in Ste he other hand, it is deened that
the identification was not s that the analysis ended in an
error (Step S21).|It (D, E f#)l=§1,0,0)/is selected in the present exanple
such that there j&.no corregpondjnt2i dentification table, it is also
considered an efror} In thelcasg of such an error, another attenpt at
identification ay be1 de {by dorrecting thﬁ‘conditions for the
identification e conpo .
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In summary, such nodifications and variations that are apparent to ordinary
persons skilled in the art are intended to be included within the scope of
this invention. What is clainmed is 1. A data processing unit for
identifying conponents in a sanple by conparing data obtained froma
chromat ogram of a chromat ogr aphi cal ly angl yzed sanple with specified
identfication tables, said data processing unit conprising: nmenory neans
for storing identifufﬁtggg tables with different contents corresponding to
presences and absende speci fied conponents; peak-identifying neans for

i dentifying peaks corresponding to a set of said specified conponents in
sai d chromat ogram and thereby deternlnlng presences and absences of said
set of speC| fied ,UII}JUIICIIL s—t+r—sai-t oallpl e—setectt TTo—eats for—setect i ng a
speci fied one of sai ¢OMRONENTCAat i ORETERITEONI N sai dWIBTer YOFeans accoi di ng
to the result of determ nation by sqjdeP@aikpi dentif pETECTRINSWIRDOW
conponent -identifying neans for identifying conpone AN orresponding fo
each of said peakg_in said chromatogram by conparindg Wth said sel ected
identification taple, 2. _The data proce;ging unit of claim 1 wherein

concentrations of|said sp%mfl ed conponehts in sanples :be

c 14 1
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anal yzed by said unit are significantly different. 3. A nethod of
chromat ogr aphi cal Iy identifying conponents in a sanple, said nethod
conprising the steps of: obtaining a chromatogram of a chromatographically
anal yzed sanple; storing identification tables with different contents
correponding to presences and absences @f specified conponents; identifying
peaks corresponding to said specified conponents in said chronmatogram and
determ ning for each of said identified peaks presences and absences of a
set of said specified conmponents; 13 sel ecting one of said

i dentification tables according to the result of said determ ned presences
and abtences; and.identifying conponents corresponding to said each
identified peak in said chromatogram by conparing with said sel ected
identification table. Fng& met hod of claim 3 further conprising the step
of selecting said spectf onponents such that concentrations of said
speci fied conponents in sanples to be anal yzed by said nethod are

significantly different. 5. The W claim4 further conprising the

step of
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produci ng said identification tables corresponding to said selected

speci fied conponents. 6. The nethod of claim5 wherein each of said
identification tables is produced by anal yzi ng sanpl es contai ni ng known
Amounts of said sel ected specified conponents. 7. The method of claim3
further conprising the steps of: deterngning for said each identified peak
‘presences and absences of another set of said specified conponents; :
sel ecting another of said identification tables; and identifying conponents
corresponding to said each identified peak by conparing with said anot her
selected identification table. 8. The met hod of claim7 further
conprising the step of determ ning whether the results of the two steps of

i dentifying conponents agree or not.
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