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Abstract

Effects of cooking and drying methods on the taste component and microstructure of
shrimp, Metapenaeus joyneri, were investigated. The nucleotides and their related com-
pounds of fresh shirmp such as ATP, ADP, AMP, IMP, inosine and hypoxanthine were de-
tected. AMP was detected as a trace amount in fresh shrimp, however, it increased up to
23.5~45,7u moles with cooking and drying due to the decomposition of ATP and ADP to
AMP during cooking and drying. The major component of the free amino acids of fresh
shrimp was arginine followed by glycine, lysine, proline and alanine. These free amino
acids contents were 70% of the total free amino acids. One hundred grams of fresh shrimp
contained 1,198mg (dry basis) of the total free amino acids. However, for hot air and freeze
dried cooked shrimps it was decreased down to 342mg (dry basis) and 503mg (dry basis),
respectively. It might be due to the dissolution of soluble amino acids during cooking. Hot
air-and freeze-dried fresh shrimps was higher in hardness and brittleness but lower in co-
hesiveness and gumminess than hot air-and freeze-dried ones with boiling and microwave
heating. Freeze dried shrimp had softer myofibril texture than hot air dried one. At the
same timé, more dense and multiporous structure in the tissue could be obtained from the
hot air and freeze drying, respectively, after microwave heating of shrimps.
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Table 1. Operating condition for analysis of
nucleotides and their related compounds by
HPIC

Instrument : Waters Associates HPLC(6000A)
Column : LC-18, Supelco Inc.
¢ 4 mmX15cm

Solvent : Phosphate buffer, pH 7.0

Flow rate : 2ml/min

Injection volume : 541

Detector : Waters Associates, Model 440 at
254nm with 0. 02AUFG

Recorder : LKB 2210 at 5mm/min speed 10mv
full scale

Data calculator : Varian CDS 111
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Table 2. Effects of cooking and drying methods on the content of nucleotides and their related
compounds in shrimps(#moles/100g dried shrimp)

Fresh Raw Boiling Microwave

shrimp HD FD HD FD HD FD
ATP 58.7 181.8  59.1 49.3 4.3 46.8  43.0
ADP 733.5 820.3  715.0 311.5 2821 357.8  424.2
AMP Trace 0.3  23.5 5.7 301 9.8 310
IMP 109.7 103.4  156.3 141.5  138.3 135.5  121.9
Inosine 527.0 561.7  496.2 3112 267.8 330.7  368.5
Hypoxanthine 96.5 190.2 1161 5.4 50.3 60.3  80.4

Abbreviations are : ATP, adenosine-5'-triphosphate; ADP, adenosine-5’~diphosphate; AMP, adenosine-5’-mono-
phosphate; IMP, 5'-inosinic acid; HD, hot air drying and FD, freeze drying.

Fig. 2. HPLC chromatogram of nucleotides and
their related compounds from the mixture of
standard ATP, ADP, AMP IMP, inosine and
hypoxanthine.
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Fig. 3. HPLC chromatogram of nucleotides and
their related compounds of hot-air dried shrimp
after boiling.
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Table 3. Effects of cooking and drying methods on the composition of free amino acids in shrimps

(mg/100g dried shrimp)

Amine acid gﬁfisgp Raw Boiling Microwave
HD FD HD FD HD FD
Aspartic acid 11.4 7.1 5.7 3.5 2.1 5.2 5.6
Threonine 67.1 43.2 48.8 13.7 21.3 34.6 41.8
Serine 22.4 20.6 17.2 6.7 9.6 14.6 16.3
Glutamic acid 37.7 11.5 17.4 8.1 16.0 14.3 19.6
Proline 139.9 104.9 91.5 39.6 54.3 85.0 87.6
Glycine 186.6 237.9 240.3 61.9 85.2 213.5 236.8
Alanine 84.4 124.0 79.9 29.6 41.3 74.4 82.4
Cystine 2.0 1.6 3.8 2.8 2.6 3.4 3.0
Valine 37.0 36.6 26.7 10.1 14.6 23.8 28.5
Methionine 19.3 14.7 11.7 3.8 6.3 8.7 12.1
Isoleucine 24.7 25.6 17.1 5.9 9.2 15.5 19.2
Leucine 42.1 41.9 28.1 10.0 15.4 33.5 39.2
Tyrosine 32.7 18.6 16.4 6.8 10.2 14.6 17.4
Phenylalanize 33.2 30.0 19.9 7.5 12.2 18.6 26.4
Histidine 16.2 10.7 13.0 4.6 7.7 9.4 12.8
Lysine 161.9 125.2 100.0 37.1 55.1 89.3 117.5
Arginine 279.9 208. 1 220.4 90.5 139.9 195.4 217.4
Total 1198.5 1062.2 957.9 342.2 503.0 853.8 983.6
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lysine, proline ¥ alanine %2] F g oju)x Ao 2 g gl 9% 2 5AAzg AL 44
AA fraE okl g ek B5~77% % AXsigdE 3.80 2 3.82, BF 4¥F 2 FA A= AL
A, olg AT ALY BHE AL AN AR 1.87 % 191, welazst AF 4% 3
= arginire ol M Bgted AAS-E A ANz AL A2 1.59 E 16424 AALE
XM%l % 9 BAA=2Y AL glycine #g g gol AxT AUt #oijAV rlelazst
of A% IOOg 237.9~240.3mgo® s} weke ARF Az Anc FAAAC FA e
o, wlelawst Hed AF 9 EAAZG AL AnARLe 7 ATl dFEAET Aol A
glycine ¥gko] 213.5~236.8mgo 2 7}3} wkgke). 23 AR 2ot $HAE FRAAZE A
v BAF €F 2 5AAZE AR ALY AEA2Y And A deEgt A4E AxA4
74 7ol arginine ¥Fol 90.5~139.9mge .  F $AAYL FI Re dvsEd 24L& FEA
7t wel FEel gtk #FFobul el me- 2% Aol d¥FA2T Axnct A dehxd.
thionines} cystine &g AA-$olA AE 1002 wela] A5 A Aslglel 4F % FAA
% 27 19.3mg 2 2.0mgo & 4 dgdel g 2 AL BoAW velaasd JdF 93 H
go=i 4 gl 9F 2L $AAx AR At Axd R P4 Fooh
T A, B T AE Y ERAA2YE A D vojz SAATF AAL WA vEde FAF S sl
zZot A 9F 9 54729 A% methionine 283 Ma 592 A¢23 L stde 27 wAll
7 cystine g2 27k 3.8~14.7Tmg I 1.6~3. A gl A A A zke] B ste] stEe W
8mg 2} z e A cystine ke ga Lo Jl@AldAls ddiRga skgles, Ahmed 57
Ag Aol g9 ek, methionine ek ol £ 25°Cel 4 0.005% protease G &4 A 2)3=
4% % FREAxT 7/4\% okl 71»—3% 7 o) Aol A7 AL BAE T 25°Cel 4] 5% sodium
o, o\ A3 e A wol el & AE W % tripolyphosphates}t 2.4% sodium chloride® A
ARz 7 %%a} o}-u]g.—_;;l f[gla(}% A £ 1002 gt wrh dskw, ol EAAHT A Ax
F 32.5~503.0mge = Ffelobulnar e  TERH BFAom SEdthy 2ustdr.
A ST 20~42% ZastgdEd o) g A _
A el mael §58 Aoz 47 4 BIMTES] wa
7 Azel A stdAE 2 Az W A
3. ZE[Zto] HE} . 5 w
o wATtEE FAAAGN Aoz FAT A
7 Age 2A%e 4T AFe Table 48 Fig. 4 2 59 2oh &, Fig. 4= 4A%% #
Zrbh, F, YA SoA Az Ad(hardness)e A B oAy wolz izt ¥ 40°C dFAZT oA
em® 13.54kg, ¥4} A A (brittleness) & e} R Azd Ao 2AWIE FATE Aoz AAF
Table 4. Effects of cooking and drying methods on the textural parameters in shrimps
Fresh Raw Boiling Microwave
shrimp HD FD HD FD HD FD
Hardoess(kg/cm?®)  13.54 21.74 18.95 18.95 15.91 20.96  17.68
Brittleness 0.00 3.80 3.82 1.87 1.91 1.59 1.64
Cohesiveness 0.089 0.11 0.16 0.10 0.40 0. 09 0.60
Gumminess 1.21 2.39 3.03 1.90 6.36 1.89  10.61

Sample hight 8. 3mm; platform, flat and clearance 3mm.
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Fig. 4. Scanning electron micrographs of hot-air
dried shrimp after cooking (X1000).
A, Raw; B, Boiling and C, Microwave.
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Fig. 5. Scanning electron micrographs of freeze
dried shrimp after cooking(x1000).
A, Raw; B, Boiling and C, Microwave.
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