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F�g�re 1: (�) General chem�cal str�ct�re of OPPs and (a) Malath�on (b) D�methoate (c) D�chlorovos (d) Chlorpyr�fos (e) Monochrotophos.

So�rce: Author self.





F�g. 2(a). FTiR spectr�m of T�sk OPPs prod�ct.

F�g. 2(b). FTiR spectr�m of D�mex OPPs prod�ct. 

F�g. 2(c). FTiR spectr�m of  Dysac OPPs prod�ct.

F�g. 2(d). FTiR spectr�m of Sacban OPPs prod�ct.

F�g. 2(e).F TiR spectr�m of Monov�p OPPs prod�ct.

F�g. 2(f).F TiR spectr�m of Monov�p OPPs prod�ct.

So�rce: Author Self



Table 1: ATR-FTIR spectral peaks of OPPs of standard at transmittance (%) vs. wavenumber (cm-1) in OPPs products.

PURE OPPS  WAvENUMBERS (CM-1)

Tusk 20% EC 
(Malathion) 2869(w), 1735(s), 1456(m), 1372(w), 1255(w), 1157(m), 1014(s), 817(m)

Dimex 30% EC 
(Dimethoate) 2948(m), 2874(m), 1661(s), 1550(w), 1457(m), 1296(w), 1221(w), 1176(w), 1016(s), 810(m)

Dysac 76% EC 
(Dichlorovos) 1644 (w), 1456(w), 1279(m), 1147(m), 1039, 977(m), 857(m), 765(w)

Sacban 20% EC 
(Chlorpyrifos) 2924(s), 2857(w), 1607(w), 1544(w), 1506(w), 1457(w), 1410(s), 1338(w), 1214(w), 1162(w), 1024(s), 984(m), 835(s), 805(s)

Monovip 36% EC 
(Monochrotophos) 2937(w), 2862(w), 1706(s), 1883(w), 1637(w), 1550(w), 1449(w), 1270(m), 1154(m), 1033(s), 970(w), 898(w), 855(w), 811(w)

PURE OPPS  WAvENUMBERS (CM-1) ASSIGNMENT
Tusk 20% EC 
(Malathion) 2869cm-1 aliphatic C-H stretching vibration 
 1735cm-1 (C=O) carbonyl stretching vibration of ester group 
 1456cm-1 C-H stretching vibrations of CH2 
 1370cm-1 C-H Vibration of CH3 group 
 1255cm-1 C-H rocking vibration of CH2 
 1157cm-1 C-O vibration 
 1014cm-1 P-O stretching of  P-O-CH3 group 
 817cm-1 P-O vibration of additional phosphates (PO43-) group
Dimex 30% EC 
(Dimethoate) 2948cm-1 aliphatic C-H asymmetric stretching vibration of CH3 
 2874cm-1 aliphatic C-H symmetric stretching vibration of CH3 
 1661cm-1 (C=O) carbonyl stretching vibration 
 1550cm-1 P=S  bending vibration 
 1457cm-1 C-Hstretching vibrations of CH2 
 1310cm-1 C-H Vibration of CH3 group 
 810cm-1 P-O stretching of P-O-CH3 group, P-O vibration of additional phosphates (PO43-) group bands 
  1296cm-1, 1221cm-1, 1176cm-1 C-N stretching vibration
Dysac 76% EC 
(Dichlorovos) 1644cm-1 C=C stretching in alkenes 
 1456cm-1 C=H stretching vibrations of CH2 
 1039cm-1 P-O stretching of P-O-CH3 group 
 977cm-1 C-H bending vibration  of CH2 
 857cm-1 P-O vibration of additional phosphates (PO43-) group 
 765 cm-1 C-Cl scissoring vibration 
 1279cm-1, 1147cm-1 C-O bending vibration
Sacban 20% EC 
(Chlorpyrifos) 1607 to 984cm-1 C=N stretching, pyridine stretching, ring vibration, ring breathing, Cl-C stretching, trigonal ring breathing and P=S stretching 
 2924cm-1 C-H asymmetric stretching vibration of CH3 
 2857cm-1 C-H symmetric stretching vibration of CH3 
 1607cm-1 C=C Vibration 
 1544cm-1 P=S streching 
 1410cm-1 CH2 bending 
 1338cm-1 C-O stretching 
 1024cm-1 CH2 in plane vibration 
 984cm-1 CH3 wagging vibration, P-O stretching of P-O-CH3 and P-O vibration of additional phosphates (PO43-) group bands 
 1506cm-1, 1457cm-1 vibration mode of CH2and CH3 group 
 1214cm-1,1162cm-1 C-N stretching vibration 
 835cm-1, 805cm-1 C-Cl rocking vibration
Monovip 36% EC 
(Monochrotophos) 2937cm-1 C-H asymmetric stretching vibration of CH2 
 2862cm-1 C-H symmetric stretching vibration of CH2 
 1706cm-1 (C=O) carbonyl stretching vibration 
 1683cm-1 peaks of additional (C=O) carbonyl stretching vibration 
 1637cm-1 C=C stretching in alkenes 
 1550cm-1 N-H bending vibration 
 1449cm-1 bending vibration of CH2 
 1033cm-1 P-O stretching of P-O-CH3 
 970cm-1 N-CO bending at out of plane 
 898cm-1 out of plane bending CH in C-CN 
 1270cm-1, 1154cm-1 C-N bending 
 855cm-1, 811cm-1 mode of C-CH bending

Table 2: Vibrationl assignment of ATR-FTIR spectral peaks corresponding wavenumber (cm-1) of OPPs.



Tusk 20% EC 
(Malathion) 2869(w), 1735(s), 1372(w), 1157(m), 1014(s), 
Dimex 30% EC
(Dimethoate) 2948(m), 1661(s), 1550(w), 1457(m), 1176(w), 1016(s), 810(m)
Dysac 76% EC
(Dichlorovos) 1644 (w), 1279(m), 1039, 977(m), 857(m), 
Sacban 20% EC
(Chlorpyrifos) 2924(s), 1607(w), 1506(w), 1410(s), 1338(w), 1214(w), 984(m), 835(s), 
Monovip 36% EC
(Monochrotophos) 2937(w), 2862(w), 1883(w), 1637(w), 1449(w), 1154(m), 1033(s), 970(w), 855(w), 

(A) ATR-FTIR spectral peaks of OPPs of spiked blood sample 

SPIKED OPPS  WAvENUMBERS (CM-1) 

Tusk 20% EC
(Malathion) 2869(w), 1735(s), 1456(m), 1372(w), 1255(w), 1014(s), 817(m)
Dimex 30% EC
(Dimethoate) 2874(m), 1661(s), 1550(w), 1457(m), 1221(w), 1176(w), 1016(s), 
Dysac 76% EC
(Dichlorovos) 1644 (w), 1279(m), 1147(m), 1039, 977(m), 857(m), 765(w)
Sacban 20% EC
(Chlorpyrifos) 2924(s), 1544(w), 1506(w), 1457(w), 1338(w), 1214(w), 1162(w), 1024(s), 835(s), 805(s)
Monovip 36% EC
(Monochrotophos) 2937(s), 2862(w), 1706(s), 1637(w), 1550(w), 1270(m), 1033(s), 970(w), 811(w)

(B) ATR-FTIR spectral peaks of OPPs of spiked urine sample

SPIKED OPPS  WAvENUMBERS (CM-1) 

Tusk 20% EC
(Malathion) 2869(s), 1735(s), 1372(w), 1157(m), 817(m)
Dimex 30% EC
(Dimethoate) 2948(m), 2874(m), 1550(w), 1457(m), 1296(w), 1176(w), 1016(s), 
Dysac 76% EC
(Dichlorovos) 1644 (s), 1279(m), 1147(m), 1039, 977(m), 857(m), 765(w)
Sacban 20% EC
(Chlorpyrifos) 2924(s), 2857(w), 1544(w), 1457(w), 1410(s), 1214(w), 1162(w), 984(m), 805(s)
Monovip 36% EC
(Monochrotophos) 2937(w), 2862(w), 1706(s), 1637(w), 1550(w), 1270(m), 1033(s), 970(w), 855(w), 811(w)

(C) ATR-FTIR spectral peaks of OPPs of spiked milk sample

SPIKED OPPS  WAvENUMBERS (CM-1) 

Tusk 20% EC
(Malathion) 2869(s), 1735(s), 1372(w), 1157(m), 817(m)
Dimex 30% EC
(Dimethoate) 2948(m), 2874(m), 1550(w), 1457(m), 1296(w), 1176(w), 1016(s), 
Dysac 76% EC
(Dichlorovos) 1644 (s), 1279(m), 1147(m), 1039, 977(m), 857(m), 765(w)
Sacban 20% EC
(Chlorpyrifos) 2924(s), 2857(w), 1544(w), 1457(w), 1410(s), 1214(w), 1162(w), 984(m), 805(s)
Monovip 36% EC
(Monochrotophos) 2937(w), 2862(w), 1706(s), 1637(w), 1550(w), 1270(m), 1033(s), 970(w), 855(w), 811(w)

(D) ATR-FTIR spectral peaks of OPPs of spiked saliva sample

SPIKED OPPS  WAvENUMBERS (CM-1) 

Tusk 20% EC
(Malathion) 2869(w), 1735(s), 1456(m), 1255(w), 1157(m), 1014(s), 
Dimex 30% EC
(Dimethoate) 2948(m), 1550(w), 1457(m), 1296(w), 1221(w), 1016(s), 810(m)
Dysac 76% EC
(Dichlorovos) 1644 (m), 1279(m), 1147(m), 1039, 977(m), 857(m), 765(w)
Sacban 20% EC
(Chlorpyrifos) 2924(s), 2857(w), 1544(w), 1506(w), 1457(w), 1410(s), 1338(w), 1162(w), 1024(s), 984(m), 805(s)
Monovip 36% EC
(Monochrotophos) 2937(w), 1706(s), 1883(s), 1637(w), 1270(m), 1154(m), 1033(s), 855(w), 811(w)

(E) ATR-FTIR spectral peaks of OPPs of spiked vomit sample at transmittance (%) vs. wavenumber (cm-1) in OPs products.

SPIKED OPPS  WAvENUMBERS (CM-1) 

(s): strong peak; (w): weak peak; (m): medium peak






