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Abstract

Sous-vide can be used for food cooking by vacuum packing of food before heating under
controlled temperature and time. Sous-vide cooking induces characteristics of foods such as
tenderness of meat and color and nutrients of fruits and vegetables. However, the limitation of sous-
vide induces this research to study effect of sous-vide combination with pressure on the physical
properties and protein pattern of chicken breast during cooking. The pressure levels consisted of
atmosphere, 2 bars and 3 bars and cooking time of 0.5 to 6 hrs with controlled temperature of 60°C.
It was found that pressure and cooking time affected percentage of cooking loss, lightness and
redness, hardness and percentage of reheating loss of chicken breast with significantly different
(p<0.05) in the first period, then physical properties tended to increased and decreased with not
significantly different (p>0.05). Results were found that using pressure of 2 bars induced lowest
hardness of chicken breast compared to 3 bars and atmosphere pressure, while it did not affect
cooking time. Besides, pressure affected protein pattern of sous-vide chicken breast and exudate

solvent after sous-vide cooking both reducing and not-reducing condition.

Keywords: Sous-vide process, pressure, protein pattern, chicken breast
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aau1ag: Freeman (1980)
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2.1.1.2 PANBI3 81 (Smooth muscle) na Nt oG aulluaIulseneuvouilodndlu
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1 Y Z’, Y dy 9 Y dsll = A AAa = 1 4 o
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519 (Foau3an, 2529; 31591, 2537)
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1 4 4 ¥ H
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9 4
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2.1.2.1 Tols@udulendruiio (Myofibrillar protein)
< a A ¥ . ] [l ¥ {
WuTidsaunazairelalutiunioe (Salt soluble protein) Wuogludiuvoinduiion
' % o (g g ' <
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11915 IAna1aFu (Sarcoplasm) aetaesay lagnasa Tasvinadulouananuesn llvueg
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P (Tropomyosin) waz Ing llHu (Troponin) ("]?’Elmﬂﬁ’, 2529; Kelly siazame, 2011)
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VAINITWIAATIULUASNITNINIUNEGN ﬂﬁ'%W’JNL’Ll’f]ﬁ!fUiJL!EWLuﬂﬁﬂﬂ’m%!ﬁﬂ\ﬂu@HiNﬂ 2.1

(Barbut, 2002)

d' o Y = = Y tﬂy )
M99 2.1 anvazmwizvouduleguaaazdvnlunauilodndtln

d a Y
E]Qﬂ‘ll‘i%ﬂﬂ‘l] ‘Iﬂ!ﬂ‘llf’)ﬂ!ﬁ‘lﬂﬂ

Y = Y =
wduleduas  @uledvnn

anuuvuveluTeInaiu (Myoglobin concentration) 9 @
=
@ (Color) {oN] U1
< o . 9 <
ANLIIVDINITHAN (Contraction speed) B 157
o ~ . . Y
e lulanewae (Mitochondria number) 1N G
= . . . 1 <
vuaved luTaneuiaie (Mitochondria size) lea,; 1an
seavInalany (Glycogen content) ¢ a9
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seau iy (Lipid content) a9 ¢
Oxidative metabolism a A
Y ' d Y . . <3 '
rduruguena1aveaidule (Fiber diameter) an Tnigy

717 (Barbut, 2002)
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2.1.2.2 TsaulwiioweneIwy (Connective tissue protein)

Y o Y X

X 4 A = "o ' 9 A o ¢ o 9y
iaweneulingzaeegna I lunndiuvesndmiiodad wihnquiiandwiile

k4 ] 4
(Muscle fiber bundle) ttagidulonduiilo (Muscle fiber) Iogsmnutaziouaondmito1d
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HUNYU maJaumaa”hJ%uﬁmﬂmﬂuﬁ%mﬁuimmq (Fiber mass) (Kelly UagAe, 2011)

]

¥ 4 { o 3 =3 ] %‘ = 4 o @ ¥
iewameauiluaisdszneuwanTdsau luazarer TusAundraawoluile Ao
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ABAA1IU (Collagen) Da167AY (Elastin) azisAAIaU (Reticulin) laaldsaunnuuinie
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2.1.2.2.1 AoaaUIU (Collagen 1150 White connective tissue) 11 11/sauiiiotte
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mrihimeundwiloidrenununszan aeaarvwilulnalaldsau Werhnoaausu’ll
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aulinhgamgil 60-70 esruraidod aoaansnazgnlalas lad IMiluemAudsazaeinla

(Foa1539, 2529)
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2.1.2.2.2 9a1d@9 U (Elastin ¥15® Yellow connective tissue) WuTdsauiege

A v A 1 =y A o J Y =
LﬂEJ’muvmagﬁluﬂimmﬂmﬂ’nﬂaammu LlﬁzQﬂllﬂﬂ@flﬂﬂ'lﬂﬂ@aa'llﬂuulﬂ\ﬂﬂ ININCUANHUS
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1 Aaaa U 9 4 a a a ] 9 d’@’ 1 A

anunuaolnsenvesarsiou wazou lminUdu saaau luamwisoadwiulnd iwegn

o (] o A I a Y 4
Mmaie vaz liaaedmsoutlaamwilumaiau (Foaisas, 2529)

aa a . . I ¥ 4 { @ { 9 9y
2.1.2.2.3 1387284 (Reticulin) 1y T1sawiiagameiwunilsznenlidraduy

< H [ [ [ o LY
Toana Mogszniaenla lu@ounuss lamuin (Foausen, 2529)
2.1.2.3 Tdsauanaswanain (Sarcoplasmic protein)

I A A 1 9 FY tﬂy = 1 I ?:' A
AuTdsaunegsevpaulondunieizlsrsdunounay amisoazarelurimse
A A A Aq w v A A AoqyYa I a y A o o
arsazaananedn llsaundngylunquitae Tusaunvi vinadadlunamiiodad iy
luTeTnadiu 31uTnadiu uazou'lwinguTsAwe (Kelly nazane, 2011)

A Ao s

=) a &' QU
2.1.2.3.1 TuTaTnaiin (Myoglobin) HuTsAunilfinaduasluiiodn s
= a J @ ds! @ a dy v dy [ = dy 1 =\
YSuavealuTeTnatuuanaianu lvunuriiaveuileoda’ luiio Trvziivin lwdie lnazd
9 = ] v A A A Aa o J g [ ’é o
Uoe tazllIuanzunaueyg isugnNUTIW 1-3 Nadniudeariioaa 1 nsu Wmiin Tuana
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o a { ¥ [ {
2.1.2.32 10U 193 11)5A10d (Proteases) Ny Iuna1uiile d1uea1y pH A

o ' < 2 = 3 1 . A
mmzﬁuﬂlumsmqmum@aﬂnJu 3 UMD W’JﬂVIG]f@Uﬂ’J'IiJL‘]JuﬂN (Alkaline protease) NINN
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J

< { 3 L. o
¥oUANUUNA (Neutral protease) HazwINNYeUANNIIUNTA (Acidic protease) (FoMUIIA,

2529)

d = X v
2.1.3 emﬂ‘zzna‘umemmmma‘ln
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1h 74.86 N3
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AN 27.00 HUAING
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11 : USDA (2015)
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3191 2.3 Sunansaezd Tusuiuluenln 100 nsu (11581 20.20 n$1)

nynezily Y3 Wi
Arginine 1.24 N3
Histidine 0.62 A5y
Isoleucine 0.85 N3
Leucine 1.58 n3u
Lysine 1.59 n3u
Methionine 0.54 nyu
Phenylalanine 0.83 n3u
Threonine 0.89 N3
Valine 0.86 nyu

11 : Kim tagame, (2017)
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1 9 v
waswiueglugilesndlule Inadiu (Oxymyoglobin) v lfiileliduasan Feduasanazny
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I8 luitodruvvedln Fuiluiideanisuesduiing (Mountney, 1966; Barbut, 2002)
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1INV (Barbut, 2002; Lawrie 1a% Ledward, 2006)
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YFFINFA
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a d a
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(@aulagIsn1591n Robinson and Hodgen, 1940)
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1. Copper Sulfate (CuSO, 5H,0) (Merck, Germany)
2. Sodium Hydroxide (NaOH) (Sigma, USA)

3. Sodium Potassium Tartarate (NakC,H,O,) (Merck, Germany)
4. Bovine Serum Albumin (BSA) (Merck, Germany)
ad =
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a ] Y I o
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asazay ANMINTY (Naaans)

(Naaan9) 1 2 3 4 5 6
BSA 0.0 0.2 0.4 0.6 0.8 1.0
H,0 1.0 0.8 0.6 0.4 0.2 0.0
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MANUHIN U
MSAIaN Acrylamide gels
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5N

o A v Yy v 4 Yy 3 v
I. MANUALDIANTEIN NIN NTDUIN 1wazaw¢1uazum AWULDANDIDA 70% LAITANIY
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3. MUUATEHE running gel Taaviadnnlanises Jaszezasnliviiennrisesszua 0.5-1

@ o

wuRimas tazshdadnuel 13inszen
“ 5 3 - vt 2 .
4. 1938UATAZA1Y running gel LWUVU 10 % Tasmsilaansaaneiiaudisy
4.1 Distilled water 4311015 5.95 Uaaans
4.2 Tris-HCl ANMITUTY 1.5 M pH 8.8 USu1as 3.75 iadans
4.3 Acrylamide-bis ANMITUTU 30 % 131195 5.00 adans
4.4 SDS ANMTUTY 10 % 151195 150 TuTasans maannlaliwenung 30 3ui)
4.5 APS ANUTUTU 10 % Y311as 75 luTnsans
4.6 TEMED U513 7.5 lulasans
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8. 1A3BNAITATAY stacking gel LVNVU 4 % Tasmstnlamsdadeiamudiey
8.1 Distilled water 1311915 4.5 Uaaans
8.2 Tris-HCI ANNWNTY 1.5 M pH 8.8 Y31105 1.875 Uaaans
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1. P13 Run gel
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MANHIN .

b4 Y I
N'Jﬂill!ﬁi}ﬁ!!ﬁ%i@ﬂﬁ%ﬂ?ﬁl!ﬂlﬂ"lﬁ’)xﬂﬂ‘iﬂu

1 Yy
A519N 4.1 maaTmaqmmx%”aﬂazmmm?l’wuamﬂmmm@amﬁeaﬂ'lﬂ Reduce

379 Fosaz ANUITUYDALDY (band)

Tutana ! 2 3 4 5 6 7 8
164 22.07 21.30 18.13 17.00 15.35 21.00 17.40 17.97
88 6.85 6.60 5.78 6.20 5.26 5.45 4.75 7.16
70 4.87 6.57 5.46 6.64 6.65 7.48 7.09 6.35
51 7.87 7.54 7.70 6.37 7.27 6.90 5.38 6.56
44 7.60 7.42 8.03 8.14 7.52 6.16 6.70 7.26
37 14.97 13.58 14.44 12.83 12.02 12.15 12.56 11.59
34 5.30 5.05 5.28 5.13 4.70 3.81 4.35 4.55
31 13.80 11.67 11.87 11.25 10.89 11.19 11.74 11.35
26 3.47 3.69 4.08 522 4.66 3.97 5.84 2.99
24 237 3.14 3.68 4.25 4.89 4.07 4.03 3.66
22 2.33 3.34 343 3.34 3.82 3.55 3.40 4.05
21 1.99 1.94 248 2.55 2.98 2.77 3.08 2.77
16 3.88 4.57 5.24 5.30 6.37 5.90 6.79 6.47
13 1.88 2.60 3.12 3.29 5.10 3.83 4.80 5.31
9 0.78 0.99 1.29 2.49 2.52 1.77 2.10 1.95

H Y
AN 9.2 maTumqauaz%’aﬂazmmvﬁ’mamﬂmmm@amﬁaaﬂ"lﬂ Non-Reduce

ya fosaznNUITUV0 Y (band)
Tuana ! 2 3 4 5 6 7 8
164 39.61 35.95 32.36 30.65 29.16 27.17 25.56 24.47
51 8.20 8.70 8.13 7.96 8.01 7.21 6.87 6.35
44 7.92 8.25 7.83 7.87 7.79 7.03 7.06 6.69
37 12.20 14.51 11.72 11.04 11.06 10.54 943 8.86
31 16.10 13.03 14.79 13.77 13.43 13.00 14.69 12.50
26 4.33 3.17 5.28 473 4.57 4.32 6.14 6.30
24 2.46 3.19 3.85 4.36 3.79 4.26 3.94 4.69
22 2.23 3.18 3.31 3.81 4.74 4.35 3.83 491
21 1.85 2.24 2.68 2.95 3.54 4.05 3.57 3.84
16 3.01 4.45 5.34 7.20 8.09 9.00 9.73 11.11
13 1.20 2.13 2.55 2.77 2.86 5.62 4.59 6.79

9 0.89 1.22 2.16 2.89 2.95 3.46 4.62 3.49
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U7 $ovazANuTNUD DL (band)

Tuana I 2 3 4 5 6 7
128 5.53 5.85 4.59 4.73 4.40 3.05 18.46
105 6.16 6.62 6.04 5.23 8.74 6.74 ns
99 3.64 2.70 13.10 10.20 10.48 7.36 ns
75 13.53 9.58 11.51 8.20 11.29 10.10 ns
65 5.29 4.71 4.38 5.57 4.85 6.28 ns
58 ns ns ns 6.53 ns ns ns
48 35.49 37.95 32.39 27.79 27.24 35.49 56.99
41 6.05 6.82 4.37 6.01 6.08 7.14 ns
36 4.66 5.59 3.28 4.75 4.88 5.02 ns
27 9.80 9.34 8.19 7.51 7.99 8.44 15.36
23 3.75 4.58 4.27 6.04 6.94 ns ns
20 3.67 3.77 4.89 4.15 4.81 ns ns
13 ns ns ns ns ns 7.31 ns
10 2.43 2.48 2.99 3.28 2.31 3.08 9.20

9]']5']\1ﬁ 1.4 maimaf}auaz% ﬂagﬂﬂ'lm"ﬂ}lleuﬂQllﬂﬂﬂlﬂ\iﬁlﬂ]'ﬂd'l\“l Exudate Non-Reduce
1A fovazAuduUe w0 (band)

Tuana 1 2 3 4 5 6 7
142 8.77 9.39 6.65 11.06 ns ns ns
128 10.57 14.05 9.21 12.88 13.53 11.13 27.78
99 ns ns ns ns 3.36 ns ns
75 8.62 9.15 15.88 12.20 12.51 11.67 ns
65 14.16 8.12 11.62 9.38 11.60 6.52 ns
58 3.58 431 ns ns ns ns ns
48 3591 38.06 29.60 32.59 18.54 28.79 46.68
41 2.37 3.48 4.28 3.56 4.63 5.49 ns
36 3.00 4.17 4.03 4.99 4.90 6.52 ns
27 5.56 6.07 6.51 4.19 5.45 7.21 ns
23 2.32 ns 4.48 4.15 5.45 5.16 ns
20 2.62 ns 4.82 ns 7.99 ns ns
13 ns ns ns ns 8.54 12.26 ns
10 2.50 3.20 2.92 4.99 3.51 5.25 25.54
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