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Impingement Jet Freezing Process Development for High Quality Frozen Shrimp
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Abstract

Objective of this study is to develop impingement jet freezing process for high quality frozen
shrimp by comparing the effectiveness of three freezing processes for frozen head-on-shell-on shrimp
(Litopenaeus vannamei). The freezing processes were (1) Impingement jet freezing at -40°C by varying air
velocity into 3 levels (10, 15 and 25 m/s), (2) Air blast freezing at the same temperature (-40 °C, the air

velocity is approximately 2.8 m/s), and (3) Cryogenic freezing at -90°C. Freezing rate, freezing loss, drip
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loss, and texture quality (g, cutting force) were studied at each freezing process. The result showed that the
freezing rate of air blast and cryogenic freezing were 0.039 and 0.104 °C/s, respectively, whereas the maximum
freezing rate of impingement jet freezing was 0.102 °C/s at 25 m/s air velocity. Freezing loss of air blast
were significantly the highest at 7.26 % (p<0.05) whereas that of the cryogenic freezing was 0.68 % and
those of impingement jet freezing ranged from 1.73, 2.17 and 2.91 % at 10, 15 and 20 m/s air velocity,
respectively. Air blast freezing provided the significant higher drip loss than any other process at 14.44 %
(p=<0.05) which that of cryogenic freezing was 3.36 % and those of impingement jet freezing were 3.74,
5.48 and 6.27 % at 10, 15 and 20 m/s air velocity, respectively. For texture evaluation, frozen shrimp
processed by cryogenic and impingement jet freezing had approximately the same good texture (1600 Q)
which was better than those processed by air blast freezing (1200 g). Moreover, the impingement jet
freezing at 10 m/s was the recommended freezing process for frozen head-on-shell-on shrimp on this
study due to the fact that its freezing loss, drip loss and texture quality were similar to those of cryogenic

freezing and better than air blast freezing.

Key words: impingement Jet, Freezing, Head-On-Shell-On White Shrimp, Frozen Shrimp

AN

fududuAndeieandrAnySususiu ffinunmaeedssmA A ndeyateanguAtE LAz AT TADA
nstszas gudiansauna nandszaauazdioyaangnamansia nautlseae wudnlutl w.e. 2551 dszmelng
dansannngnnasnlunisdseanialdifludusiy 1 aeglaneg Aniludouutinianisnaintlsznnns 15 % uaz
mmsmﬁmﬁﬂéﬁtﬂuﬁuﬁuﬁ 1 vaslaniduiu Andiuilszannd 22% m@qmmamﬁqﬁwm%mﬂ @ulvliaaad,
2552)

nsruauntsudiEanudauuy Impingement Jet illunsruaunisuditianudelszinn Mechanical
freezing RRTSON Tmﬂﬁmiﬁwuﬂﬁlﬁmm’mG‘f;@mﬁaﬁyu%fmmﬂummmmﬁLﬁur:huﬁfJWuLﬂw WeliiAn
ma‘iﬁ@LLUUﬂuﬂfJu'ﬂﬂ’Nﬁ‘uLLN (High turbulence Characterlstlcs wﬂummmimﬂmmf]m@umamL‘m
(Ovadia and Walker, 1998; Sarkar and Singh, 2004) uanani mmm@mnummmﬂmﬂu"l,ulmummi
mmmmm‘mulmvmwmﬂmLﬂfﬂﬂLL?N FlifARuA Raviiresansandy sasnnsmiemennatenis
@jwumﬂ (Soto and Borquez, 2001)

ﬁafuﬁmqﬂaxmﬁmmmuﬁﬁﬂﬁLﬁ@ﬁmmmtzmuﬂ’mvﬂLL%QLLU‘U Impingement Jet uazitfFeiiien
AN Freezing rate, Freezing loss, Drip loss LL@%L?‘I@&”M&T@MQ?’NLLﬁLLﬁqﬁmum:mummﬁL%ﬂLL%?WWLLUU
Impingement Jet iy Cryogenic Wag Air Blast

o aa
AUnsaluagIang

1. LATRILTLEANL

¥
o a

. A A = 1 ¥ < 1 o A =< a
1.1 Cryogenic freezer szt L1l uuuvannuaisliinanifiueiuingn (nozzle) daRnfendes
P o A > < PRI = a P i
Auunaesdalases Tnansliiaaadiu (cryogen) kiR Tulnsiauman Gvaz@anuaaunuufisnansegionn
grumnizesenanuyuisuetneluATadtlszann -90 °C neutdetradinases azldinan 15w lunisvin
TignungHueesesiis -90 °C



24 TENTNERINTZARNNE

1.2 Air Blast freezer uaz Impingement Jet freezer §nnsaanuuuiazairarsasudidionudsainni
anLfiu (Air Blast Freezer) waziaraaidiganudesiaanifutlinudens (Impingement Jet Freezer) seauinis
NARDY (lab scale) Nelursaaipiaaiu InsaiauasRnsasaniy UEm Wauna (mngw) a1in nasaIniiuas
VINNNINAABIUA AR LLATESNASNTWNEAILANAINITI NNt lWLATEY A137inAHLfiu (Refrigerant) 114
Ao R-134a Teguupiaeseniaguieunielusiesdflszunm -40°C dauras Impingement Jet Freezer

azfinsdnaunduiudalFiwinnuih iflgdsamdidniduivaoufuinfediuanuianiidansimy
whieufiaafuaznsznuiuffaielF puiaunufieenuoulunimases laaufuaaudandedn o
daneanulnilu 3 szdu e 10 15 uaz 25 m/s Tuaniefidauaed Air Blast Freezer azifludouilauidium
Tlgei i
2. MeFTENIROAL

¥ . p A A IS @ 1A s = | A a

fila119 (Litopenaeus vannamei) MElun1smaaesiianin 50-60 siasaftanin Guiluauaninisuan
Aoudinsnnawianilslugpainnssnfiudionuds Tnathfanutlungusussauiudssudeaudanawnis

o o o u o Yy a A s . o °
NARDY NAIRNIL W Asunsanuanazlifialilaenyiasi (head-on-shell-on shrimp) #livinAanazetaing
Ansfjafnanfuniiguugi inu 5°C dafidludinliunnzunsanaliaziauiiungn 10 win udatirfiaun

A v & ° : = 6 o Ao ° ) A @
U999 lugenanainilaanutuasti uglunawsisussqundanath livinnisudienudesialy
3. ENIINANDY

n1snAaeINsuiEianudefiania 3 33 (Cryogenic freezing, Air blast freezing Ua¥ Impingement jet
freezing) HangazidanAuandlu Table 1 wiaznismaaasazliiffediuin 7 fa (Husuaudafianaunsaang
FENLLANARZINIINER) IafeRNuNudiEanudefiaedgAInaauds tafellAiuanmnan freezing rate uaz

. [ % :// o v 091 @ o | a oy . v aa A
freezing loss asantin fsldazanasiudauwazAus A iniainisguuidetia (drip loss) five 2 33 Aa (1)
TalagliNEn R eATaIRLIMREN (centrifuge) Tagldfieanuan 2 da uay (2) dalaadEnianaviusan
nuein e ldfeanuon 2 fa uaztifeiwaeswiu 3 dahldnitedudasanaaintieduiasialy

Table 1 values of various factors of the freezing treatments

Freezing process Medium Air Velocity Initial Sample Temperature
Temperature (°C) (m/s) (°Cc)
Cryogenic -90 - 25.5
Air blast -40 2.8 25.5
Impingement Jet -40 10 25.5
Impingement Jet -40 15 25.5
Impingement Jet -40 25 25.5
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Figure 1 Freezing rate of head-on-shell-on white shrimp by various freezing processes
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Figure 2 (a) Freezing loss and (b) Drip loss of head-on-shell-on white shrimp by various freezing
processes
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Figure 3 Texture analysis of head-on-shell-on white shrimp frozen by various freezing processes
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