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Effect of Microwave Treatment and Drying Time on the Antioxidant Activity of in Vitro Digested Dried Abalone

LIAO Yugqin', HAN Yaohui', REN Zhongyang', SHI Linfan', WENG Wuyin"*, HUANG Wenmei
(1. Engineering Research Center of the Modern Technology for Eel Industry, Ministry of Education, Key Laboratory of Marine
Functional Food in Xiamen, Fujian Provincial Engineering Technology Research Center of Marine Functional Food,
College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China;
2. Xiamen Daozhiyuan Biological Technology Co., Ltd., Xiamen 361024, China)

Abstract: During oven drying of abalone muscle, microwave treatment was conducted at regular time intervals (0, 30,
60, 90 and 120 days). Abalone muscle digestion products (AMDP) were prepared by subjecting dried abalone to in vitro
simulated digestion. Our aim was to investigate the effect of microwave treatment during the drying of abalone muscle on
the in vitro and in vivo antioxidant activities of AMDP. The results showed that the half maximal inhibitory concentration
(ICs,) values of AMDP from fresh abalone muscle for scavenging capacity against hydroxyl (-OH) radicals, N,N-dimethyl-
p-phenylenediamine dihydrochloride (DMPD) and 1,1-diphenyl-2-phenylhydrazine (DPPH) radical were 3.04, 15.18 and
21.12 mg/mL, respectively. The ICs, values for the scavenging of these three radical species decreased gradually with
increasing the drying time of abalone muscle. After being fed AMDP from abalone muscle dried for 120 days, the body
length of Caenorhabditis elegans increased from 768.90 to 1 034.62 pm, the head swing frequency increased from 206 to
281 times/min, and the life span was extended by 36.16% under normal conditions and by 59.41% and 38.48% under heat
stress and oxidative stress conditions, respectively compared with the control group. Meanwhile, with prolonging the drying

time of abalone muscle, the antioxidant enzyme activities, reduced glutathione (GSH) content and total antioxidant capacity
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of C. elegans fed AMDP increased, and the reactive oxygen species (ROS) content decreased. In summary, prolonging the
drying time and using microwave treatment during the drying process could improve the antioxidant capacity of AMDP.
Keywords: abalone; drying; microwave treatment; in vitro simulated digestion products; antioxidant activities
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Table1 Antioxidant activity of simulated digestive products from
dried abalone muscle

4 WMT4L MT4
Big  ‘OHICY/  DMPDEME  DPPHEE +OHIC,/ DMPDEH# DPPHEHA
(mgml)  ICy/ (mgmLl) 1Cy/ (mgmL) (mgmL)  ICy/ (mgmL) ICy/ (mg/mL)
0 304003 ISI8H044 2112005 304R003 IS18E044 21124015
30 285004 1345E018  2025H014 2613014 12751106 18.38£027°
60 250007 1273023 1863£032 2374005 1132£005  1595£039°
90 2224014 1148E015° 17674008 204+010°  1020£0.70° 15362021
120 2104009 10754052 16931006 1914005 9574024 14710.11°

I SRS P REARR RN ZEREE (P<0.05) ; FH.

22 ARG 2 U R R
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EK . WMTAME 41120 d AMDP 28 B -F 2 75 iy il
PASEK:36.16%, 3¢ I it 72 % R 10 fifd e JUL DA 566 R 4 e
RLF= A B T K 2 iUt A dm . HRFFAERT], MESH
ik B R0 22 2R RN 7 A 0 SE R IR S M ORE L S, 2R
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-1 26 W S A S P A T e e e s JR B 2RI B R
AKETFESER, e KFIRAT & R Ew. 5
— 5T, MTZ WAL AR [F] il 5 (5] AMDP X £k B 75 iy 4 K
IR & FWMTAL (R2) . W, KiEdk i Ga
AT DL 250 2k BRI ARG Hitk, BRI
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Fig.1  Effects of various simulated digestive products from dried
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abalone muscle on the survival curve of C. elegans
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Table2  Effects of simulated digestive products from dried abalone
muscle on the lifespan of C. elegans
4 MTZ
iy " TR
R Bl KR
Control ~ 8.75+0.11" 8.75+0.11'
0 9.41£0.19° 7.49 9.41£0.19° 7.49
30 9.92+0.10° 13.38 10.0240.18° 14.48
60 10.5440.25° 20.44 11.14£0.08° 27.33
90 11.0440.18°  26.15 12.0240.12° 37.34
120 11.914+0.54 36.16 13.04+0.30° 49.03

223 KHGHKE
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FEK AMDP-F- il IS [8) 45 F] T e 4 AR Ko IX AT g2 A
9K I 1) B T 1) i 6 {1 3 B UL PR 56 o 8 I I 7 ) ) AR
Beo ABFFREY], MRE A TR DD REIE M I RO K
A DL HEFS TR B AT 28 A A KB S — i, DAAH A T4
I IA] Y AMDPME FR 28 Ht, MTHL 2R B B AR K 5 WMT
YIRS B 22 7, 3 BBt Ak P AN 2 5 ) 6 JUL PAJ VY
P k2 du A K I RCR «
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b b
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1000 be be
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600 -
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LK /um
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Tl Tl /d
ARV AN [5] F ) f [B) /N5 - BEAR R
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B2 e A UL P R BEOL A ™ okt £k dt B P 4 1 55 )

Fig.2  Effects of simulated digestive products from dried abalone

muscle on the body length of C. elegans
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Fig.3  Effects of simulated digestive products from dried abalone

muscle on the head swing frequency of C. elegans
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