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Abstract The stabilitiess of bioactive compounds in cinnamon or derris extract were investigated in
commercial agricultural organic materials (biopesticide) during storage on different temperature conditions (0°C,
23°C, 35°C, 45°C, and 54°C). The selected bioactive compounds were cinnamaldehyde, and cinnamyl alchol in
cinnamon extract and deguelin, and rotenone in derris extract. Half-lives of the total cinnamyl derivatives in
biopesticide (A, B, C, and D) ranged from 15.1 to 46.2 days on the different temperature and cinnamaldehyde
was more stable than cinnamyl alcohol in the biopesticide. The half-lives of total rotenoid ranged from 1.7 to
173 days on the different temperature in the tested biopesticide (E, F, and G) containing derris extract. The
stabilities of deguelin, and rotenon in the biopesticide showed similar values in the same condition.
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Cinnamaldehyde, cinnamyl alcohol, deguelin, rotenone
5 ¥FF2 Sigma-Aldrich Co. (MO, USA)IA i35l
t}. Acetonitrile, methanol, dichloromethane, sodium sulfate
anhydrous = Merck AH(Darmstadt, German) #|&-2 AR&-3}
dom, A& el A= Hydrophilic-Liphophilic
Balanced (HLB) solid-phase extraction (SPE) cartridge (60
mg, 3 mLyE Waters Co. (MA, USA) A &S AR&3I ).
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Table 1. Ingredient list of the tested commercial biopesticides

Biopesticide A Cinnamon oil, paraffin oil

Biopesticide B Cinnamon oil, plant extracts

Biopesticide C  Cinnamon extract, plant extract

Biopesticide D Cinnamon oil, plant oil, paraffin oil
Biopesticide E  Derris extract, detergent, emulsifier, diluents
Biopesticide F Derris extract, citronella oil, others (not specified)

Biopesticide G Derris extract, plant extract, ethanol

Table 2. Instrumental condition for the analysis of cinnamaldehyde and cinnmayl alcohol

Instrument Agilent 6890 with FID detector

Column RTX-5 (30 m x 0.25 mm, 0.25 pm, Restek, PA, USA)
Gas (Flow rate) He (6 mL min™)

Temperature Injector : 230°C, Detector 300°C

Oven Temp. Initial 70°C (2 min holding),

Ramping 3°C min™" (93°C), 30°C min™' (130°C), 3.5°C min™' (140°C), 40°C min™' (300°C).
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Fig. 1. An example for stability of total cinnamyl derivatives
(cinnamaldehyde and cinnamyl alcohol) in commercial bio-

pesticides during storage at 23°C.

Table 3. Total contents of the selected bioactive compounds in the biopesticides

Bioactive compound contents (%)

Cinnamaldehyde Cinnamyl alcohol Deguelin Rotenone
Biopesticide A 16.4 0.03 ND” ND
Biopesticide B 34 ND ND ND
Biopesticide C 10.8 0.27 ND ND
Biopesticide D 6.02 0.19 ND ND
Biopesticide E ND ND 0.13 0.19
Biopesticide F ND ND 1.56 2.05
Biopesticide G ND ND 1.52 1.21

“Not detected.
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Table 4. Half-life of total cinnamyl derivatives or rotenoids in commercial biopesticide under different temperature

Half-life (days)”

4°C 23°C 35°C 45°C 54°C
Biopesticide A” 433 30.1 248 13.9 15.1
Biopesticide B” 46.2 38.5 34.7 21.7 21.7
Biopesticide C” 13.1 11.7 11.6 10.5 10.0
Biopesticide D" 9.4 7.1 7.1 5.1 4.7
Biopesticide E® 25.0 6.7 29 2.4 1.5
Biopesticide F? 173 138 30.9 3.7 3.5
Biopesticide G 924 77.0 589 8.8 6.6

“The half-life was mean value of triplicate replication (R* >0.60). ®The values were calculated with the total cinnamyl derivatives. ©The half-

life was calculated with the total rotenoids

Table 5. Half-life of cinnamaldehyde, cinnamy] alcohol, deguelin and rotenone in commercial biopesticide at 23°C

Half-life (days) at 23°C
Cinnamaldehyde Cinnamyl alcohol Deguelin Rotenone
Biopesticide A 30.1 21.7 NT? NT
Biopesticide B 385 NT NT NT
Biopesticide C 11.9 2.1 NT NT
Biopesticide D 72 1.4 NT NT
Biopesticide E NT NT 5.9 7.1
Biopesticide F NT NT 138 138
Biopesticide G NT NT 77.0 86.6

“Not tested.
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Fig. 2. An example for stability of total rotenoids (deguelin and
rotenone) in commercial biopesticides during storage at 23°C.
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