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Analysis of aldehydes-DNPH by HPLC

เก this research, DNPH and aldehydes-DNPH were analyzed by HPLC technique. 
Five aldehyde species were studied including formaldehyde, acetaldehyde, propanal, 
butanal and hexanal. The aldehydes analysis was achieved within 30 min. The 
calibration curves of aldehydes were obtained by using the standard solutions of 
aldehydes-DNPH. The x-axis is time separation and the y-axis is absorption units of 
analytes as shown in Figure A-l and Figure A-2.
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Figure A-l HPLC chromatogram of the DNPH analysis from membrane coating.
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Figure A-2 HPLC chromatogram of the aldehydes-DNPH analysis at 1 mg/L. 
Identification of peaks: (1) DNPH, (2) formaldehyde-DNPH,
(3) acetaldehyde-DNPH, (4) propanal-DNPH, (5) butanal-DNPH 
and (6) hexanal-DNPH.
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เก this study, five different concentrations of the aldehydes standard solutions 
were analyzed to prepare the calibration curve, which were 0.10, 0.30, 0.50, 0.80 and
1.00 mg/L. The calibration curve of aldehydes had a good linearity which had the 
equation and R2 as shown in Table A-l.

Table A -l Equation and R2 value of calibration curve for aldehydes.
Reagent Equation R2

formaldehyde y = 544371X - 10938 R2 = 0.9990
acetaldehyde y = 306457X - 2590 R2 = 0.9988

propanal y = 271705X - 8940 R2 = 0.9992
butanal y =165188x+ 293 R2 = 0.9988
hexanal y = 77931X - 5356 R2 = 0.9966

Formaldehyde-DNPH derivative

Concen tra tion  (mg/L)

Propanal-DNPH derivative
300000 T

Acetaldehyde-DNPH derivative

Butanal-DNPH derivative

0 0.5 1 1.5
C oncen tra tion  (mg/L)
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Hexanal-DWPH derivative

Figure A-3 Calibration curve of aldehydes-DNPH derivative analysis by HPLC

Table A-2 Peak area of DNPH when coating with different concentration of DNPH in 
ACN solvent.

DNPH
concentration 

in ACN 
solvent

Peak Area

mean SD
Trial 1 Trial 2 Trial 3

100 mg/L 61883 55825 53451 57053 4348
200 mg/L 128414 98463 92863 106580 19115
300 mg/L 143068 136825 139666 139853 3126
400 mg/L 187360 180356 186921 184879 3923
500 mg/L 192579 184632 188148 188453 3982
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Table A-3 Peak area of DNPH when coating with different concentration of DNPH in 
water:ACN solvent.

DNPH
concentration 
in water:ACN 

solvent

Peak Area

mean รอ
Trial 1 Trial 2 Trial 3

100 mg/L 121228 101363 101636 108076 11391

200 mg/L 141945 169524 157464 156311 13826

300 mg/L 219129 231543 232425 227699 7435

400 mg/L 204579 231736 234121 223479 16411

500 mg/L 219105 258551 201972 226543 29014

Table A-4 Peak area of DNPH at various coating rate.

Coating rate 
(nLVmin)

Peak Area
mean รอ

Trial 1 Trial 2 Trial 3

60 204839 259232 239297 234456 27518

75 247057 216980 237398 233812 15356

100 235128 241073 236799 237667 3066

150 207635 180447 180685 189589 15629

300 159835 144779 139440 148018 10576
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T a b le  A-5 Peak area of aldehydes-DNPH-derivatives with different desorption solvent
by using nylonô as the sorbent.

Desorption
solvents

Reagents
Peak Area

mean SD
Trial 1 Trial 2 Trial 3

ACN

formaldehyde 427653 483480 461643 457592 28133

acetonitrile 327058 270846 279335 292413 30302

propanal 194637 237059 211309 214335 21372

butanal 56980 84773 76602 72785 14284

hexanal 39713 25793 35345 33617 7119

MeOH

formaldehyde 263740 223910 248460 245370 20094

acetonitrile 246914 194721 202102 214579 28245

propanal 221834 180252 201439 200647 20792

butanal 29524 20515 23980 24673 4544

hexanal 6021 9682 9593 8432 2088

Hexane

formaldehyde 163289 117822 163960 148357 26446

acetonitrile 107329 152795 133756 126368 22833

propanal 93846 123552 95577 104325 16674

butanal ND ND ND ND ND

hexanal ND ND ND ND ND

ND: not detected.
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T a b le  A-6 Peak area of aldehydes-DNPH-derivatives with different desorption solvent
by using PS as the sorbent.

Desorption
solvents

Reagents
Peak Area

mean SD
Trial 1 Trial 2 Trial 3

ACN

formaldehyde 402396 364201 391106 385901 19622

acetonitrile 276844 217940 200145 231643 40144

propanal 146936 105794 110255 120995 22576

butanal 39647 69211 43158 50672 16151

hexanal 15974 23693 26243 21970 5347

MeOH

formaldehyde 237935 184836 199897 207556 27366

acetonitrile 217743 174579 188649 193657 22013

propanal 125848 94737 82052 100879 22535

butanal 18588 12456 16041 15695 3081

hexanal 7564 4783 5212 5853 1497

Hexane

formaldehyde 137932 103258 111559 117583 18105

acetonitrile 97324 89347 97348 94673 4612

propanal 68302 65218 64729 66083 1937

butanal ND ND ND ND ND

hexanal ND ND ND ND ND

ND: not detected.
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T a b le  A-7 Peak area of aldehydes-DNPH-derivatives with different desorption solvent
by using PAN as the sorbent.

Desorption
solvents

Reagents
Peak Area

mean SD
Trial 1 Trial 2 Trial 3

ACN

formaldehyde 249584 294738 317302 287208 34481

acetonitrile 204893 174939 199291 193041 15925

propanal 135616 98490 113924 116010 18651

butanal 29589 23793 27831 27071 2972

hexanal 5842 9578 10464 8628 2453

MeOH

formaldehyde 137827 174993 147461 153427 19288

acetonitrile 103482 148293 133860 128545 22873

propanal 84732 105926 105538 98732 12126

butanal 8845 11924 8514 9761 1881

hexanal 5023 7292 4893 5736 1349

Hexane

formaldehyde 90348 97329 92160 93279 3623

acetonitrile 59282 64020 63280 62194 2549

propanal 37284 48025 51293 45534 7329

butanal ND ND ND ND ND

hexanal ND ND ND ND ND

ND: not detected.
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T a b le  A-8 Peak area of aldehydes-DNPH-derivatives with various ACN desorption

volume by using nylon6 as the sorbent.

Desorption
volume

Reagents
Peak Area

mean รอ
Trial 1 Trial 2 Trial 3

100 pL

formaldehyde 427653 483480 461643 457592 28133

acetonitrile 327058 270846 279335 292413 30302

propanal 194637 237059 211309 214335 21372

butanal 56980 84773 76602 72785 14284

hexanal 39713 25793 35345 33617 7119

200 pL

formaldehyde 208923 263424 271059 247802 33886

acetonitrile 179024 207313 184821 190386 14943

propanal 89452 97465 97279 94732 4574

butanal 29574 33654 31824 31684 2044

hexanal 10747 13553 12441 12247 1413

300 pL

formaldehyde 137892 94732 95594 109406 24673

acetonitrile 93380 84324 99646 92450 7703

propanal 41567 37574 38945 39362 2029

butanal 10467 14674 13649 12930 2194

hexanal 5745 6751 6059 6437 515
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T ab le  A-9 Peak area of aldehydes-DNPH-derivatives with various ACN desorption
volume by using PS as the sorbent.

Desorption
volume

Reagents
Peak Area

mean SD
Trial 1 Trial 2 Trial 3

100 pL

formaldehyde 402396 364201 391106 385901 19622

acetonitrile 276844 217940 200145 231643 40144

propanal 146936 105794 110255 120995 22576

butanal 39647 69211 43158 50672 16151

hexanal 15974 23693 26243 21970 5347

200 pL

formaldehyde 174261 204623 174409 184431 17487

acetonitrile 107462 158932 151932 139442 27916

propanal 64799 69478 68817 67698 2532

butanal 20482 24792 19778 21684 2715

hexanal 9178 9834 9329 9447 344

300 pL

formaldehyde 66249 62894 59866 63003 3193

acetonitrile 47953 41793 43031 44259 3258

propanal 14892 10458 13032 12794 2227

butanal 12789 8963 9841 10531 2004

hexanal 6184 5392 5848 5808 398
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T ab le  A-10 Peak area of aldehydes-DNPH-derivatives with various ACN desorption
volume by using PAN as the sorbent.

Desorption
volume

Reagents
Peak Area

mean SD
Trial 1 Trial 2 Trial 3

100 pL

formaldehyde 249584 294738 317302 287208 34481

acetonitrile 204893 174939 199291 193041 15925

propanal 135616 98490 113924 116010 18651

butanal 29589 23793 27831 27071 2972

hexanal 5842 9578 10464 8628 2453

200 pL

formaldehyde 97832 118925 94550 103769 13228

acetonitrile 80746 87464 81396 83202 .3705

propanal 45895 49646 48720 48087 1954

butanal 10685 16932 14671 14096 3163

hexanal 3872 4274 4118 4088 203

300 pL

formaldehyde 56929 51793 55897 54873 2717

acetonitrile 34674 30463 34265 33134 2322

propanal 15783 20467 20336 18862 2667

butanal 5865 6359 6352 6192 283

hexanal 2964 4067 4636 3889 850
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T a b le  A - l l  Peak area of aldehydes-DNPH-derivatives with various extraction rates by
using nylon6 as the sorbent.

Extraction
rates

(mlVmin)
Reagents

Peak Area
mean รอ

Trial 1 Trial 2 Trial 3

0.33

formaldehyde 475252 427825 451384 451487 23714

acetonitrile 308421 257342 283972 283245 25547

propanal 228302 198776 204611 210563 15637

butanal 68250 72429 72147 70942 2336

hexanal 29793 35782 33095 32890 3000

0.50

formaldehyde 401732 452145 487756 447211 43224

acetonitrile 258563 308676 289747 285662 25305

propanal 197544 235562 203299 212135 20491

butanal 68435 72452 70505 70464 2009

hexanal 29743 32643 33335 31907 1906

1.00

formaldehyde 427653 483480 461643 457592 28133

acetonitrile 307058 270846 299335 292413 19073

propanal 194637 227059 221309 214335 17300

butanal 68980 72773 76602 72785 3811

hexanal 35713 30793 34345 33617 2540

2.00

formaldehyde 249794 317932 316635 294787 38970

acetonitrile 163723 180241 191674 178546 14052

propanal 150891 161384 164260 158845 7037

butanal 55423 61385 58590 58466 2983

hexanal 20782 25421 25050 23751 2578

m v » i..... .....................................

ฒฃทะฌยน,__ 2 ê w L â , ..................
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T a b le  A-12 Peak area of aldehydes-DNPH-derivatives with various extraction rates by
using PS as the sorbent.

Extraction
rates

(mL/min)
Reagents

Peak Area
mean รอ

Trial 1 Trial 2 Trial 3

0.33

formaldehyde 358824 402582 384729 382045 22002

acetonitrile 218853 268294 209819 232322 31478

propanal 104782 138474 121427 121561 16846

butanal 48260 53785 52224 51423 2848

hexanal 17432 24462 19474 20456 3616

0.50

formaldehyde 385205 359254 389928 378129 16516

acetonitrile 248927 204382 229593 227634 22337

propanal 147932 105356 101333 118207 25821

butanal 53785 48279 48374 50146 3152

hexanal 21583 17436 19427 19482 2074

1.00

formaldehyde 402396 364201 391106 385901 19622

acetonitrile 256844 217940 220145 231643 21853

propanal 146936 105794 110255 120995 22576

butanal 48647 54211 49158 50672 3075

hexanal 18974 21693 25243 21970 3144

2.00

formaldehyde 228943 274939 241303 248395 23804

acetonitrile 124894 174324 179708 159642 30213

propanal 99753 127437 98103 108431 16480

butanal 41775 48726 46818 45773 3591

hexanal 9735 13795 10196 11242 2223
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T a b le  A-13 Peak area of aldehydes-DNPH-derivatives with various extraction rates by
using PAN as the sorbent.

Extraction
rates

(miymin)
Reagents

Peak Area
mean SD

Trial 1 Trial 2 Trial 3

0.33

formaldehyde 305285 268352 274202 282613 19851

acetonitrile 248371 179525 172881 200259 41798

propanal 146362 98525 98136 114341 27732

butanal 28542 21654 30519 26905 4654

hexanal 8365 6843 8561 7923 940

0.50

formaldehyde 317936 279524 273779 290413 24008

acetonitrile 228052 187255 170377 195228 29653

propanal 138725 108452 103958 117045 18909

butanal 29041 24857 27219 27039 2098

hexanal 7962 6845 7660 7489 578

1.00

formaldehyde 249584 294738 317302 287208 34481

acetonitrile 204893 174939 199291 193041 15925

propanal 135616 98490 113924 116010 18651

butanal 29589 23793 27831 27071 2972

hexanal 7842 9578 8464 8628 880

2.00

formaldehyde 174583 218360 164847 185930 28504

acetonitrile 97532 119552 90806 102630 15036

propanal 86359 91775 90558 89564 2842

butanal 14086 18435 18155 16892 2434

hexanal 5927 6829 6711 6489 490
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