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= Abstract=

A Peak Recognition Algorithm for the Screening of Target Compounds

Hong Kee Min, Seung Hong Hong*

In this paper, the peak detection algorithm was developed for the purpose of screening of
the target compounds. Algorithm is divided into searching the characteristic ion and peak de-
tection. The heuristic knowledge about analytical chemistry was applied for the searching
the characteristic ton. Peak detection was accomplished in comparision with the peak identi-
fication strings and pattern strings around the retention time. Pattern strings are composed
with the number which generated by pattern indentification function. The variables of pat-
tern identification function are the codes which represent the difference of two adjacent

abundances. Some of the free steroids were selected to demonstrate the proposed algorithm.
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Step 1 (Target m/z Searching)

: Read Abundance of Target m/z in Time Win-
dow

: Select the Maximum Abundance’s RT around

the RT of Target Compound
Step 2 (Determination of Characteristic lon peak)
: Setting Relative Scaling and Determination of
Threshold
: Production of pattern Identification Number
: Production of Syntax around the RT of Target
compound
Step 3 (Result for One Target M/z)
. Comparision with the Peak Syntax
. Production of Screening Result for One Target
m/z
Step 4 (Repeatation)
: Repeatation from Step 1 to Step 3 for All Tar-
get m/z
Step 5 (Results for one target Compound)
. Production of Screening Results for one Com-
pound
Step 6 (Results for One Sample)
. Repeatation form Step 1 to Step 5 for All Tar-
get Compounds
: Production of Screening Resuits for One Sample
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RESET Mass-Data File
READ Record
SET Retention Time of Record
IF (Retention Time is in Time Window)
SET Array Masss Abundance
DETERMINE the Predicted Peak Value around
the Calculated RT
SELECT the Abundance for Pattern Indication
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Fig. 1 Pattern generated by 3 points
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Table1 Output results from pattern identification
function
dl d2 PI(d1,d2)
-1 1 1

Description

Beginning of Peak

-1 0 2 Beginning of Saddle Point
-1 -1 3 Going Down

0 1 4 End of Saddle Point

0 0 5 No Change

0 -1 6 End of Saddle Point

1 1 7 Going Up

1 0 8 Beginning of Saddle Point
1 -1 9 Peak Point
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1(ifg>TH)
0(if|g| =TH)
-1 (if g < -TH)

F(g) = [

(2)

—dN

(4)

(1)

(3)
a¥ 2 Hela A
Fig. 2 Possible peak patterns
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Pi(d1, d2) =3d1—d2+5

X 2 golz ddy FA4
Table 2 Character strings of passible peak pattern
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7 9 3 1
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7 9 2 3
4 9 2 4
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RESET Mass Data File

REPEAT (All Target Compounds for One Sam-

ple)

REPEAT (All Target Characteristic Ions for One

Target Compound)

DO (One Target Characteristic Ion)

DEAD Abundance
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DETERMINE Modified RT
PRODUCT Pattern Identification Number
and Pattern Syntax
COMPARE with Peak Syntax
RESULT
IDENTIFY for One Target Compound
RESULT
IDENTIFY for One Sample

RESULT

L READ MASS DATA l
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| A E—

Production of Syntax
for. One m/z

Peak Number
Increment

Results for One
Target Compound
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9

Results for
One sample
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Fig. 3 Flow chart of algorithm
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Fig. 4 Screening results for >FSEQ6 by GC/MS
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Table 3 Positive results for experimental data

L DL &Y F4Ed PIREAMR) A2 m/z
>DA41A::B2| #18-26 Oxandrolone | 5.717/6.372 | 143,398,321
>EA07A::B2] RE$18-26 | Oxandrolone | 5.735/6.392 143,308,321
>GAS50A::B3] #22-112 Stanozolol | 6.098/6.390 | 143,669,684

6.973/6.390 669,684
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* * # MASS DATA === >FSE06 : : B6
RETENTION TIME — — —4.880MIN.
10N NUMBER - — — 143 PATTERN = 77933 PEAK DETECTED
10N NUMBER — — — 209 PATTERN = 77933 PEAK DETECTED
10N NUMBER - — — 281 PATTERN = 77333 PEAK DETECTED
10N NUMBER - — - 460 PATTERN = 91933 NO PEAK
POSITIVE : Matihandienone  SUSPICIOUS
RETENTION TIME — — —-5.610MIN.
10N NUMBER ~ — — 143 PATTERN = 77933 PEAK DETECTED
10N NUMBER — — — 243 PATTERN = 77933 PEAK DETECTED
10N NUMBER — — — 315 PATTERN = 77793 NO PEAK
10N NUMBER — — — 317 PATTERN = 77933 PEAK DETECTED
POSITIVE : Oral -turinabol SUSPICIOUS
RETENTION TIME — — —5.070MIN.
10N NUMBER - — — 143 PATTERN = 31793 NO PEAK
10N NUMBER — — — 170 PATTERN = 33333 NO PEAK
10N NUMBER — — — 377 PATTERN = 33331 NO PEAK
10N NUMBER - — — 474 PATTERN = 93333 NO PEAK
NEGATIVE
RETENTION TIME — — —5.260MIN.
10N NUMBER - - — 143 PATTERN = 77777 NO PEAK
10N NUMBER - — — 669 PATTERN = 17917 NO PEAK
10N NUMBER — — — 634 PATTERN = 77917 NO PEAK
NEGATIVE
RETENTION TIME — — —5.820MIN.
10N NUMBER — — — 143 PATTERN = 47777 NO PEAK
10N NUMBER ~ — — 669 PATTERN = 77793 NO PEAK
10N NUMBER — — — 684 PATTERN = 17917 NO PEAK
NEGATIVE
RETENTION TIME — — —4.990MIN.
10N NUMBER - — — 143 PATTERN = 32631 NO PEAK
10N NUMBER — — — 308 PATTERN = 31931 NO PEAK
10N NUMBER - — — 321 PATTERN = 31931 NO PEAK
NEGATIVE
RETENTION TIME — - —4.500MIN.
10N NUMBER — — — 143 PATTERN = 79318 NO PEAK
10N NUMBER — — — 552 PATTERN = 77933 PEAK DETECTED
10N NUMBER — — — 642 PATTERN = 24779 NO PEAK
NEGATIVE
RETENTION TIME — — —5.289MIN.
10N NUMBER — — — 143 PATTERN = 55624 NO PEAK
10N NUMBER — — — 283 PATTERN = 47933 PEAK DETECTED
10N NUMBER - — — 406 PATTERN = 77917 NO PEAK
NEGATIVE

a8 5 Aite g Fel o #dW >FSE06
9 ~238d¢dH
Fig. 5 Screening results for >FSE06 by proposed

algorithm
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Fig. 6 Graphic output for the screening
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