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Characterization of Antioxidant Activity of Protaetia brevitarsis seulensis Larvae

Abstract

This study investigated the effects of four different processing methods—oven-drying
(POD), roasting (PRD), pan-frying (PPD), and freeze-drying (PFD)—on the total
phenolic content (TPC) and antioxidant activities of Protaetia brevitarsis seulensis larvae
(PBL). While PFD exhibited the highest TPC (5.10 g/100 g), it showed the lowest
antioxidant activities in terms of DPPH radical scavenging activity, reducing power, and
iron chelating ability. Conversely, thermal processing methods, particularly PRD and
PPD, demonstrated significantly superior antioxidant potential despite lower TPC values.
Pearson’s correlation analysis using the treatment X concentration dataset (n = 16)
indicated a strong negative correlation (r = -0.97) between TPC and DPPH radical
scavenging activity; this pattern suggests that non-phenolic, heat-derived constituents
(e.g., Maillard reaction-related products) and/or other reducing components may
contribute to the enhanced antioxidant responses of heat-treated PBL. Principal
component analysis (PCA) clearly distinguished the physicochemical characteristics of
the heat-treated groups from the freeze-dried group, confirming that thermal stress
induces a positive shift in antioxidant functionality. Furthermore, the Antioxidant
composite index (ACI) was calculated to comprehensively evaluate the efficacy of each
method; the PRD treatment achieved the highest score of 99.43, followed by PPD (96.29),
POD (92.99), and PFD (78.48). These findings indicate that roasting is the optimal
processing method for maximizing the antioxidant bioactivity of PBL, offering a more
effective strategy for the development of functional food ingredients than conventional
freeze-drying.

Keywords: Protaetia brevitarsis seulensis larvae, Thermal processing, Antioxidant

activity, Maillard reaction, Principal Component Analysis
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Tables and Figures

Table 1. Total phenolic contents (g/100 g) of Protaetia brevitarsis seulensis larvae
(PBL)

Treatments

Parameters
POD PRD PPD PFD

Total phenolic

B BC C A
contents (g/100 g) 3.34°+0.13 3.30°~+0.17 3.07%+0.13 5.107+0.04

Data are expressed as the mean + standard deviation.
A€ Means with different letters in the same row are different (p<0.05).

POD, oven-dried PBL; PRD, roasted PBL; PPD, pan-fried PBL; PFD, freeze-dried
PBL.
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485  Table 2. DPPH radical scavenging activity (%0), iron chelating ability (%) and
486  reducing power (O.D.) of Protaetia brevitarsis seulensis larvae (PBL)
Treatmen Concentration (%)
Parameters
ts 0 0.1 0.25 0.5 1
bA aA aA aA
AA 0.00°*£0.0 96.0**+0.2 96.1**+0.3 96.1*7+0.1 96.1%2+0.38
1 4 7 4
eA dBC bC
DPPH POD 0.00110.0 36.1 . +3.0 44.1C+3 51 57.4512.6 66.5C+1 59
radical eA dBC bBC
scavenging PRD 000 11'0'0 363 - 58 53ocBy1.9g 99O , 3.6 7359841 49
activity dA bB 2BC
(%) ppp 000 110'0 40.7%+622 04 614'2 63.0®+2.13 082 ; 6.2
eA dC cD bD
PED 0.00110.0 31.4010.4 32.5910.5 33.8111.1 35.9%0+0 50
bA aA aA aA
EDTA o.oolio.o 99.9610.2 99.9310.1 99.5910.4 99.9%4+0.14
eA (D) bC
pop 000 #00 ggpeEsggy 8487401 9427206 g6 ainig 63
Iron 1 4 1
H eA dC bB
chel_a_tlng PRD 0.00°°+0.0 73.4"+0.4 87 7¢8+0.12 96.2°°+0.0 98.1%8+0.17
ability 1 0 5
0% eA dB
(%) ppp 000 110'0 43 410'3 86.1°C£0.49 89.6°£0.47 99.8%A+0.27
eA dD (D) bD
PED O.OOlJ_rO.O 71.2710.8 84.2510.6 92.8310.2 97 540 39
dA cA bcA abA
AA 0.01°°+0.0 1.03°°+0.2 1.17°°°+0.3 1.52*2+0.0 1.48%8+0.01
1 2 4 2
dB bC
POD  0.03B+001 %4 110'0 055001 102 li0.0 1.40°°+0.01
Reducing dB bB
power  PRD  0.03%:001 0%° 00 os5ein01 10U HO0 153001
(0.D)) B bD
PPD  003®+001 ©2° 110'0 055001 0% 11“0'0 1.47°8+0.01
dB
PFD  0.03%®®+0.01 0.17 110'0 0.41°+0.01 0.75°£+0.01 1.36°°+0.01
487  Data are expressed as the mean + standard deviation.
488  *°Means with different letters in the same row are different (p<0.05).
489  ~EMeans with different letters in the same column are different (p<0.05).
490  AA, ascorbic acid; EDTA, ethylenediaminetetraacetic acid; POD, oven-dried PBL; PRD,
491  roasted PBL; PPD, pan-fried PBL; PFD, freeze-dried PBL.
492
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493
494

495
496
497

Table 3. ICso values for DPPH radical scavenging activity (%) of Protaetia
brevitarsis seulensis larvae (PBL)

Treatments
Parameters
POD PRD PPD PFD
ICso value of DPPH
radical scavenging 0.428+0.03 0.308+0.03 0.228+0.15 3.917+0.30
activity (%)

Data are expressed as the mean + standard deviation.
AB Means with different letters in the same row are different (p<0.05).
POD, oven-dried PBL; PRD, roasted PBL; PPD, pan-fried PBL; PFD, freeze-dried PBL.
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499  Figure 1. Correlation heatmap of antioxidant indices in Protaetia brevitarsis

500 seulensis larvae (PBL).
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502
503  Figure 2. Principal component analysis (PCA) biplot of antioxidant activities in

504  Protaetia brevitarsis seulensis larvae (PBL). POD, oven-dried PBL; PRD, roasted PBL;
505 PPD, pan-fried PBL; PFD, freeze-dried PBL.
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508  Figure 3. Antioxidant composite index (ACI) in Protaetia brevitarsis seulensis larvae
509 (PBL). POD, oven-dried PBL; PRD, roasted PBL; PPD, pan-fried PBL; PFD, freeze-
510 dried PBL.
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