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Study on microwave heating on nutrition and flavor composition of crayfish
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Abstract: Objective: The effect of microwave heating on nutrition

BR s A% 3 BR; mk 1E 3R

and flavor composition of crayfish was investigated. Methods: Af-
ter pre-treatment, the nutrition and flavor changes of crayfish
without microwave treatment, 210 W microwave and 350 W mi-
crowave treatment for 5 min were analyzed respectively. Results;
The results showed that low power microwave treatment did not
significant affect the crayfish water content, which was obvious
loss under the condition of 350 W microwave. In dry samples, the
microwave power had no significant effect in crude ash, while the
total sugar and crude fat was affected with a decrease tendency.
However, the microwave power significantly increased the crude
protein content. Microwave heating had a significant effect on the
unsaturated fatty acids in crayfish, and the contents of total
amino acids and essential amino acids decreased with the micro-
wave power increase, with a high nutritional value maintained.
With the increase of microwave power, the contents of flavor
components in crayfish decreases, such as umami amino acids,
sweet amino acids and flavored nucleotides. Both the taste activity
and the umami concentration were lost

value equivalent

obviously. Conclusion: Microwave heating treatment can cause
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the nutrient loss of crayfish, in an acceptable range. However,
microwave power cna significant decrease the fresh flavor and
taste of crayfish, showing a linear trend.

Keywords: crayfish; microwave; fatty acids; amino acids; nucle-

otides; taste activity value
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Table 1 Basic nutrient components of crayfish treated by microwave %
215 K5y HER HLAR Wi B
P e 10.0542.48 85.6042.48 18.730.64¢ 3,954 0.23b
210 W ik 10.8140.08 91.294+2.30>  15.0940.29" 1.3140.15¢
350 W itk 10.86+1.83 93.82+0.71" 10.3040.29% 1.2040.05*
x2 WEDBENIETFEESEBARS T

Table 2 Analysis of total amino acids composition of crayfish treated by microwave

mg/g

B KA 210 W itk 350 W fitk
KAF R (Asp) 85.04-1.90" 79.41+1.697 76.89740.56°
A A (Glw) 135.10E4.04¢ 123.33£1.93% 116.410.242
22 5 TR (Ser) 37.40£1.11° 34.07£0.51° 32.6140.35°
H A (Arg) 101.04=2.68" 88.4442.00 84.690.65
H 4 ® (Gly) 37.98+0.81° 33.0820.61° 35.010.46°
& B (Thr) 32.930.74b 31.132£0.24° 30.4020.38"
Il & 2 (Pro) 25.0720.30° 23.9240.42b 23.0520.16°
&R (Ala) 45.85=1.61° 41.1240.42¢ 41.95240.46°
H A BR (Val) 37.8041.03" 35.79+0.69¢ 35.23+0.54%
B 2 R (Met) 12.3240.79¢ 8.65+0.10° 6.55+0.88"
e & @ (Cys) 2.4040.34° 2.5240.06° 2.3340.04¢
SRR (Tle) 39.4740.83" 36.8240.40° 35.8740.04%
SRR (Lew 61.58+1.56°¢ 57.27+0.54" 55.07+0.75%
&% /R (Trp) 6.56+0.29° 3.5440.13% 7.03+0.18¢
KN AR (Phe) 111.75+2.62¢ 102.78+1.37° 30.14+0.742
21 & R (His) 1.3840.09* 1.3740.04* 77.55+1.07°
R R (Lys) 860.16+21.54¢ 796.72410.71% 756.1347.99°
fi% & iz (Tyr) 32.02+1.18" 28.90+0.422 27.6340.07*

BTHEEREAN 1162.57+28.86c 1072.69+£13.74 956.4245.960

T H LB (NEAA) 503.274+13.70" 456.16+8.13° 518.12+2.57>
SAILTR M (TAA) 1 665.84442.45¢ 1528.85+421.71° 1 474,543,400
EAA/TAA 69.79-0.10" 70.160.13¢ 64.86+0.25
EAA/NEAA 231.014:1.09" 235.184:1.47¢ 184.602.06

T W KEEE N Thr, Val,Met.Ile,Leu.Trp.Phe.Lys E 7,
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x3 MERHNNMNETNLEERERTS

Table 3 Amino acid scores of crayfish treated by

microwave mg/g Pro
AR Kt 210 W i 350 Wik % (g0
Thr 104° 101° 952 34
Val 116° 113P 107 35
Met+Cys 63¢ 49° 382 25
Ile 151¢ 145P 137 28
Leu 100¢ 96° 89 66
Phe+ Tyr 245¢ 231" 98 63
Lys 1591¢ 15190 1390 58

x4 MERB/NEIEMEBAK S
Table 4 Analysis of fatty acids of crayfish treated by mi-

crowave %

I 5 R R 210 W i 350 W i
Cito 0.49+0.01° 0.53+0.08" 0.45+0.03%
Cis.0 1.4740.052 1.0840.24# 1.1540.14#
Ci6.107 6.63+0.69" 4.2240.54° 3.91+0.29¢
Ci6.105 0.7140.05% 0.6340.01% 0.65+0.03*
Cis.0 13.72+0.38*  13.4940.95*  12.2040.95%
Ci7.107 0.7740.04" 0.5740.04% 0.71+0.11>
Cizo 1.6340.18* 2.05+0.21° 2.46+0.23"
Cis.z2a6 (LA) 15.2840.57"  11.97£0.00*  11.5740.23*
Cis,105 27.25+0.48*  27.71+1.22°  25.38+2.28¢
Cis.1u7 3.2340.22 0.5140.01 —
Cis. 129 — 4,48+0.05 3.8540.10
Cis.o 7.804+0.97¢ 8.87+0.66° 9.1440.76°
Cro,1n9 0.45+0.05 — 0.3840.01
Cig,0 0.494+0.10 — 0.4740.07
Cz0.406 (ARA)  8.1940.36*  13.67+1.54> 14.21+1.81"
Coo,50 (EPA)  7.3140.12¢  10.27+2.12%  11.90+1.86"
Ca0.2u6 — 1.48+0.09 1.52+0.32
Caz.5u6 0.76+0.08" 1.04=+0.01° 0.95+0.12"
Ca2,606 (DHA)  2.7740.07% 2.95+0.25¢ 3.99+0.46"
Ca2.4n6 0.45-0.00 0.4040.05
Ca2.5u3 0.38+0.15 — 0.5440.08
Coz.1am1 0.64+0.19 — —
SSFA  25.6141.13%  26.0340.40°  25.87+1.67%
> MUFA 39.70+0.95>  38.13+1.77"  33.60+0.82¢
> PUFA 34.69+0.37*  35.84+2.17*  40.53+2.46"

TR ARG E

TR0 R B X /N R SR 5 RURK B 20
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EPA(Cao,5,5) B T IV 7l R 52 301 D) 5 5% W) W 35 P IR 40
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o L) ZE A0 Xk B D R A — i R W L (LR 4 i T R A AR AR
CAETTHZBEN.
24 HEEEBRSW

HH 2% 5 AT, /N o i v e 18 F i B S R TR L B
WA I N IR UE i R AR B i R
MR 2 R AR S EOE TR, Sk " ERs
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K. GMP (i TAV {5 iy AR R 1.61 3% &7 B I &
0.47,AMP fi§ TAV {H B Sk >1.{H 350 W I 5 @
A S 0ok /0N 35 A A I A A T T N O S R R R R R
WA A, SR AZ T R 5 I b £ o 7R IR A L £ Ok T 4R
B0 £, BA — 5 1 B R 18 R00E ) al e K £ ok 1 B
GMP IMP 4 & 0k {8 43 514 12.5,25.0, R A )5 . &
W ERE N 6.3, TAZMRM NS IMP.GMP # 1 : 1
TR A (1 P I £ A 4 43 I K T 8,30 T, kb, Bk
A TR X R DY DR R IR B AICAE L R R L R
PRI | R SN R XU A 4 o s o 0
2.6 EEDRIEE AT

B8 7 WAL SR B B 210,350 Witk B s /N
U UL PR i A SR B 450 kg 1.47,0.23,0.16 g MSG/100 g,
Tl B /N e SF L s EUC 244 8 35 A% L 58
B i A Ak B F /N B G B DR R i AER . 5 TAV
50 —H
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Table 5 Analysis of free amino acids of crayfish treated by microwave

BT L AE R B 2

S BT ) 1A LR 5 R B Kb B R R AR R A L
O AL BE B2 T R E 0 A R A
Thves 5 s FEE 1 5T B R b R KRR AT R
T3 o A I Py R TE B n B

Ji 1 0 S

RO WMEASNNETRHEBSESEBRSN
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A AR AL s 0 T RS

oS B AR/ (mg - g 1) SR EEY TAV
A 210 Wi 350 Wil (meegm DN SRABgE 210 WK 350 Wi
K& B (Asp) 0.036+0.000¢  0.0080.000"  0.001+0.000* 1.0 0.04 0.01 0.00
B (Gl 0.15540.001¢  0.0442£0.000*  0.046+0.000" 0.3 0.52 0.15 0.15
22 5 1R (Ser) 0.77740.002¢  0.28840.002> 0.111240.000% 1.5 0.52 0.19 0.07
AR (Arg) 0.474+0.001>  0.70270.002¢  0.192+0.002* 0.5 0.95 1.40 0.38
H & 1 (Gly) 0.476+£0.002¢  0.0240.000>  0.019%0.000% 1.3 0.37 0.02 0.01
IR R (Thr) 0.07940.000¢  0.01970.000*  0.05840.000" 2.6 0.03 0.01 0.02
fili & ik (Pro) 0.1692£0.001¢  0.09540.000> 0.076=40.001¢ 3.0 0.06 0.03 0.03
AR (Ala) 0.41040.002¢  0.217-0.000"> 0.11140.001* 0.6 0.68 0.36 0.18
AR (Val) 0.13440.003¢  0.0110.000>  0.004+0.000* 0.4 0.34 0.03 0.01
B & R (Met) 0.00540.000*  0.096=£0.000¢  0.0670.003" 0.3 0.02 0.32 0.22
e B2 (Cys) 0.0644+0.000°  0.01970.000*  0.028+0.000" / / / /
S AR (1le) 0.078+0.000°  0.032-0.000*  0.033+0.000" 0.9 0.09 0.04 0.04
SRR (Lew) 0.12340.000¢  0.04470.000*  0.04740.001" 1.9 0.06 0.02 0.02
@& R (Trp) 0.067£0.000¢  0.03840.000*  0.04240.000" 0.9 0.07 0.04 0.05
TN & iR (Phe) 0.208+0.001¢  0.076-0.000"  0.035+0.001* 0.9 0.23 0.08 0.04
2H Z R (His) 0.160+0.006¢  0.1060.000>  0.05140.002% 0.2 0.80 0.53 0.25
AR (Lys) 0.896+0.040> 0.81340.012¢ 1.408+0.015¢ 0.5 1.79 1.63 2.82
fi% 2 2 (Tyr) 0.106£0.008* 0.06440.013* 0.08540.015% 2.6 0.04 0.02 0.03
BB EIEM (FAA)  4.41640.069° 2.695£0.001" 2.414+0.0422 /. /A /o /S
iR & R (SAA) 1.9102£0.007¢  0.6444+0.002"  0.37520.003% / / / /
i R L iR (UAA) 0.192220.001°  0.05140.000" 0.04720.000% / / / /
T EENR S ILIE N Asp FIl Glu; B MR & 3L 4 Ser.Gly, Thr.Ala,
F6 MEAFNERERZERS W
Table 6 Analysis of nucleotides of crayfish treated by microwave
HHMR/(10 *mg-g 1) I 3 13/ TAV
W B IR ) )
o 210 W i 350 Wik (107 7mg - g DTS SRfrgk 210 W 350 Wik
CMP 6.2940.00" 2.82+0.48" 3.84+0.83% / / / /
GMP 20.1341.98¢ 8.69+0.97" 5.83+1.14% 12.5 1.61 0.70 0.47
IMP 7.960.49° 1.6740.832 1.2740.112 25.0 0.32 0.07 0.05
AMP 117.87+5.83"  115.06+4.17"  70.46-8.68" 50.0 2.36 2.30 1.41
DR 152.2644.98° 128.23+£3.94%  81.4049.200 ;o A ;T /S
R 7R BE /N A MR B R SR FE 4 AT
Table 7 Analysis of umami intensity of crayfish treated by microwave
a1 Asp/ Glu/ GMP/ IMP/ AMP/ EUC/
(1072 geg 1) (1072geg ) (102geg ) (10°2geg ) (1072geg ) (102gMSG+g )
ES ¢ 0.003 6 0.015 5 0.020 1 0.008 0 0.117 9 1.47¢
210 W i 0.000 8 0.004 4 0.008 7 0.001 7 0.115 1 0.23"
350 W itk 0.000 1 0.004 6 0.005 8 0.001 3 0.070 5 0.16°
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