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Determination of aliphatic aldehydes in plant oils
by flow injection fluorescence method
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Abstract: A flow injection spectrophotometry method for the determination of aldehydes content in vegetable oil was built. The
standard substance was adopted by mixed equal—molar nine aldehydes (formaldehyde, acetaldehyde , n— propanal , n—butanal ,
n—pentanal ,n—hexaldehyde , n—heptaldehyde , n—octanal and n—nonanal ) .The optimal condition for aldehydes determination
was obtained by adjusting catalysts, temperature , time, solvents, flow rate, and dosage of reagent, which was suitable to the
reaction of aldehydes and 2—naphthylhydrazine to produce the 2—naphthalene hydrazone derivatives under the acid action by
self-made flow injection equipment with strong fluorescence—emission at 400 nm.As a result, the linear equation of aliphatic
aldehydes was y =26.8x +42 (r =0.997 ) , with 1.18% ~1.89% of relative standard deviation (RSD) and 92% ~113% of
recovery rate.The limit of detection( LOD) for this method was 0.02 mmol/L(S/N =3).The method can be applied successfully
to the determination of aliphatic aldehydes in plant oils with much simple way,high speed and accuracy.
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Fig.1 Schematic diagram of flow injection
chemiluminiscence to measure aldehydes
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Fig2 The conversion of aliphatic aldehydes
under different acidic catalysts by using flow injection
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under different reaction temperature by using flow injection
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Fig.6 The conversion of aliphatic aldehydes

by using different reagent dose under flow injection

80
< 60
£
=
F 404
20 : T : T :
0.5 0.75 1.0 1.25 1.5
Vi (mL/min)

BT Sl o O ) e
Fig.7 The conversion of aliphatic aldehydes

under different flow rate by using flow injection

22 ERFEFNM

221 LRPEVER KR EERtbn & E T, A
FHR sh i 83 07 L3R A3 T I e 1R -G AR v TAE 89
LMETr RN y =26.8x + 42(Arh y SRR, x HIEE
P EE SRR 7%, mmol/L) |, #H 3¢ R %K 0.997 , #5 H Fe {4
HBR A7 0.02 mmol/L(S/N=3),

222 FIRKERE  BUR A B O R 5
0.15.0.3 F11 0.5 mmol/L, 4% 5 %2 8 ¥k, H 57 14 40 Xt
PR ZE 535N 1.41% (1.18% F1 1.89% , F BHIZ i
Bl S S A ER IG5 T A B 9 RS 2% B8 7
R,

223 JFVEMERE O SR 1.23 BT LK 2 By 4

278 017z 10m

T £ — % R I 04 A5 DURE 5 FH 208 7 B 10 3% TR
A Y N AR 1R BE 43 81 249 0.10 .0.15 F1 0.20 mmol/L,
DL ST W I B 1 G 0 S 1 R AT I g, L SF 34 i A [l
RS A 92% 113% Fil 103 % , 3% B ST 58 J7 55 11
WEfM AR 47, 47 & & v v g 7 1 Ak & 4 i A T
2.3 ELEREFESRNUE

SR H AT 7 857 07 35 X R G bR vl T I 1Y
SERFIAN A )RS K YA TR A AT T IR RS Tk A
YT A, S5 RN E 8 iR, SR T
FER I o T AR I e R A S, JOF BOETA R T AE
0.2 min NEE5E B T AE W & g , 5o R T i
B G2 &G PO RS I i R . B SR AR 3L
ST I T ¥, 43 ) X T A Y 5 AR A vl R i 32
ATIRE S5 R 3% 1, 5 HAAE Y ih AH L, 98 Fyg o
A W T 5 B E r , 1A 8] 4.41 mmol/ L §H R iR i
WAk G0 5 B AR 0.94 mmol/ Ly — 2% K T3 F1
— G R R U T 1) S R AH X AR, B R4y R
1.92 1.84 mmol/L, T — K FAFIM M F ik T
3.93 mmol/L; fi bk v LG H, & FH A 9 9l & 19 I &

140 | (a) VR B T bR UED) I

0.00 0.15 0.30 0.45
F 8] (min)

100 -

(b) Zkfh

S
E S0t
H
B
0
0.00 0.15 0.30 0.45
N ) (min)
140
(c) R HbvA) 3t
s
E 70t
1
w
0
0.00 0.15 0.30 0.45
7] (min)

K8 BhEH ORI E BRI &)
Fig.8 The determination of aliphatic aldehydes
in different edible oil samples by using flow injection

(T34 289 W)



& R e

/@‘%:MZ}'&I

that favor the wilting phenomenon [ J ] . Postharvest Biology and
Technology ,2011(59) :124-131.
[81&met, itk , X 20,5 RFAF Vo 205 Ea a7
2] AmA3,2006,27(3) :197-199.
(O] RBH KREH, LTI 0 Z AR Aot Kb et E 4
T[] 3R 5 $4R,2010,31(1) :6-9.
[10] 44 K TR Kot R S RGP BERG )]
Kk 53 K ,2016,36(19) :37-38.
(1147508 D &S ht 5 By BACEE F 69 T F R AR E B AR
FRy iR D] AN ZHOR Ik X 5 ,2006:17-18.
[12]RRR, $mE, FRFE,F At A A 35002
(E4% 278 W)
B BRI & REAR X B . SRR B il e
FY & HETE 0.94~4.41 mmol/ L 2 [A] , Tk R 3 V4 71l v Y
NEWTEAL S ) & B, 153 T 27.85 mmol/L, HiAH
X 220 0.43% ~1.21% , FRBITTTd7 bJs i 45 Fh B
JH A JiE 5 A G 1 5 2 UG RS 4 b YA il
BT i, M A ol DT B9 B 29 O S AR R
TR SH ) 6~30 A%, 18 a3l vb g 5 e ) 5 & b gse, AT
DA B S 4 1) v il o DR R o AR A I I P A
Wy EEOR A — BE AN AR DT IR B9 0 BT A AR AR R N,
PR A R 2 Ao A L 2 EA T 2218 i g ot
T EAC L, 7 AR A B R T , DA TG RE A 1 /0 B A
D] VA RS R R T, i TR AR PR e 2
PR R AR IV BT, TS SR 0, B0 R A5 A 3 A
ABEAT KR 22 NG T I 5T, DAL e s 90 it v 25 A AR i
HONRITTER BT o AR 7 V250 58 BG4 B AR AR i B
NI k5 SRR AE O 45 SR AR — 3

1 TEHIAE A PR A e 25

Table 1  Analysis results of aldehydes in edible oil samples

s g S 0 1 RSD
b K
AR (mmol/L) (%)
o A PR A 441 +0.23 0.67
S FIE RN 0.94 +0.08 0.43
G Ip— 1.84 £0.12 0.65
A = SR 3.93 £0.34 0.89
o R 1.92 +0.14 0.61
A RIAR 27.85 +1.34 121
3 it

BRI BoAEF 52 4%, Hor (% R 5 2 4 o
DAY A ER 5 B R, AT SR A T i sh i3 S ik
2544, ST T A B v e BB T EE AL & 0 W T sl T
SPPGHIE Tk . TERALSRFET , B S 26k
NG AL A AR UE T AR T2 R v =26.8x +
42 M ZER0.997 , FAEAS HE R 2 0.02 mmol/L(S/N =
3), M X R 22K 1.18% ~1.89% , A1 I K Ky 92% ~
113% A< SCEE 7 B 3h i3 8 28 S 1k v FH F e gkt
TR AN FHAG B vl R B BB T I LS W, BEAE T, R
R, TR PR, S W AT B AR A D I 14 A 0 A
o, A — & e N A

&% ik
(1R &, W, B4, 5 0 b A b ALH R 89 & 547

Vol.38,No.18,2017

FEEAR[T]. ) AEE FIRFR,2010(5) :88-91.
[B]ER 33X, AEHF,F SR ELERRALBRRET =
R E AR Bh A EER[ ] A5 4R ,2015(6) :98-103,118.

[14] 34, R, L2, 5 RELEZCHRBH AR
B R Heikip 3 [ J]. A s Tk ,2014(10) :202-205.
[I5]TR A, 4,8 Z BEfe Ryt K ErHEE ab
AF0%eal 1.3 d R LA 2010(13) :106-110.

[16]% 24 Z#E FEEH&F 5 L4 TR Pr.POD
By e PPO B i 09 %A [ 11,7 dy kA4 ,2004(2) :4-5.
[17] R F4p R FRBARSGFREH RO E[D]. L. Eif
B K 2013,

RS S S IR I SR = SR S I S S Se e e S e = S S SIS e S =

[T]. A% & B 1 1k ,2006,32(5) :127-130.

[2] % @ tr A A kb eg B A S [ ]] A3 24297 ,1991,
21(3) :56.

[3]XR &, M4645, o4k, 5 o ME P il IS AL AR 2 89 7~ A 3R
R Hal)] e dh B I RFEFROAARHFMR),2004,32
(6) :49-54.

(4] EHF, B8, THF 5 SRR E 3 E N 5
ey Re R[] ]. o 47 3 E ,2013,32(11) :67-71.

[S5]EMF, ZHF,RE, 5 . 520 E 50 23 A b P
MR MR ()] A% T kA% ,2013,34(11) :313-316.
[61BRLrE, & oA, T W .3 B ki 4 o Xt A H R % A
WA i [ J]. A A, 2015,40(12) :275-279.

(7130, K20, Wil ok R T RO 38 % 5 5] 34 ol oh
FrEIEAT [T, WAL ,2014,42(16) :93-94.

[8]FR4T, AR, B & 5 BT A8kt 3 i) i o 42 ) BF
7 [J].F B g ,2015,40(12) :66-69.

[ EmA, E0, R&F, 5 A TEMBERIE K GC-MS
PRI AR M M A i [T ] R B E,2014,33(2) 1 153-157.
[10] R ra, 2E 5, T4, 5 ATAT A - B2kt &gk
ME WA B PGB EE[T]. R &M 5,2016,37(14):
160-164.

(11 BBk, SR BE4S 18, 5 A ERLFIE R ELEL
R L EA]]. A% T kA 2012,33(11);
395-399.

[12] R 5, AW AZ R F R EFREEL]]. T dIF
RKFFM(HRAFIR®),2012,40(5) :110-114.

[13] W &5, AF 4, T md- Bk o R HAEE & A3 i
SRFARMGEEEMNER R PR ES]]. 2 AP LR,
2015,31(1) :28-32.

[14] RS SRR A ERLEEMNETAEFRRTRAS T
[J]. 27 ml 3% 3 4R, 1997 ,16(5) :34-36.

[15] 30k & &, 23,5 As iz M F A bR TR AW
BFadAfRL G EAMKEN]]]. A% T kA, 2006,27
(11) :182-184.

[16] R Z 54 GRS ES AL E EPeikn 2 L4 5
PR G R4S T]. 0443 ,2011,39(9) : 1412-1417.

[17] B5% k2, M55, 5 SR E- AT A EHL
FARARZMERR K HEEZ]T] AT kA 2013,
34(15) :306-308.

(18] R DF AFEMNE RN T A HAoskA by Fas[]].
e HF R ,2007,18(3) :80-82.

(20175 %188 289





