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Effect of ultra high pressure on the texture of commercial cheese
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WE . A% A % /& (Ultra High Hydrostatic Pressure, HHP;
200,600 MPa/10 min) & 2 % 5 #b 77 42 F 85 649 28 B 45 & % |
B o ARE CLEHHEAFE LM A SRERG Y m, &R
BR,5 A F 8 200 MPa & 52 6t , 545 & b BRI r*] Rk,
EBEMKEFREF(P>0.05), PRALE A 4 23 F 8% 69 R
M B R KA & R ARG, T B 6 AL JE Ao wf e M 5 A A&
31%.,39%, LR A M K Bk A 2 F (P<<0.05); % R4S
jz:éx Hrd i FoE49 MRS A 3 T 21%0,15% : 40 B 4k
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E%i\ﬂﬁﬁx\ﬁ‘&ﬁnh'?ﬁkﬁﬁz\/\% BRI AR EFEZF AR
BELEN TERRAMGYaERSEETAX TRy ETH
s TRARMERHELEERMEEE,
KPR A ZHE;TETE; A3 @5 (TPA); Shab4d ik
Abstract: The effect of the ultrahigh Pressure (200, 600 MPa/10 min)
treatment on the texture of 7 kinds of functional characteristics of 5
kinds of market cheese was studied, including hardness, adhesive-
ness, springiness, cohesiveness. chewiness, and resilience.
According to the results of 5 different kinds of cheese at 200 MPa
pressure processing, the adhesiveness and cohesiveness resilience
were not significant difference (P>>0.05), which means the effect of
low ultrahigh pressure processing pressure on cheese texture is not
much. Under the ultra-high pressure treatment, the hardness and
chewiness of cheese significantly reduced 31% and 39%,
respectively. which were reducing significantly with the higher of
pressure (P<C0.05). After high pressure treatment, the cohesiveness
of the blue cheese and cream cheese increased significantly by 21%
and 15%, respectively. Under the ultra-high pressure treatment, the

parmesan cheese and cheddar cheese mainly had no significant change
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in the functional characteristics, but mozzarella cheese, blue cheese,
cream cheese were significantly differences, mean that the cheese
which has higher moisture content its texture effected more signifi-
cantly by ultrahigh pressure processing.

Keywords: ultra-high pressure; commercial cheese; texture profile a-

nalysis (TPA); functional characteristics
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HLEL T PR L S R L AR L AR BT
AR A R B T J RS )R] 3 A B3R AT I e R
BB il e T R e 5 ) A R A R &
Al R b M. Shama 2507 R A S A AT 45 % AT 4 B
HHP 7€ T & /9 5 FH o — & LA 200 MPa iy 84K & J7 4 1fi
600 MPa Sy e J M A B 55 LA 3 W AN FE g (5 7R b 3
A58 HHP(200,600 MPa/10 min) ZbFE %1 5 % ili 8 T
T ek P LB L N R L OE O N R M 6 A Th BB R
PR IR 35 A HHP 4% 44 B 4% A 280 2ot T B 19 5T i, R
ERN R Z A W58 B 76 g 5 AR AE T 8% 0 L o i o
Rt —ENHEiLS% .,

L FRERI %

1.1 #Fan s

WA 5 T T - e B O T I ™ it T KR 5

Y5 T I < 6 5 1 g L 7 S

LEY LR v R S 5 T Rl Il S E

W BT <P R P L

T 45 ik T < RO T SR [

JEAG 3 1A : TA-Hdi B, TA. XTplus #8 5 (X #% A B
NG

WS R4  FPGT100 # 4l TKA 2\ ;

JKAy I 5E AL - MBAS B, 3t Ohaus 23 A .

1.2 RWAH*E

1.2.1 FESAEIE R T T UREAS I 3 g, B4 3 13 A
TR TR, 37 B EURE 48 % 3 ik S K o3 B T TR B K
530 4

BT T T BCRE 45 U0 H Oy B K J7 R (2.5 em X
2.5 emX 2.5 cm) JJURE G L BV R O 48 1 H A5 0 2 AR i
T . RZAL F Y F02S A0 2 T B BRI R AR S X BRRE L A
P4 200 MPa/10 min/25 °C ,600 MPa/10 min/25 °C. i
JE 5 R AT BRI
1.2.2 MESH

1) FR 43I0 5E « 7K 43 W0 7 A0 5 T T ) 7K 43 & it 4
HTBEFATIAE 3 K.

(2) JFRFISE SR A TPA —0RCF R o5 I B AT 44 Sk T %
WAL mm/s; WK H R 1 mm/s; 3K S5 R K bR R
5 mm/s; FHEFEE 5 mm; il & Jj{ 1 g; #R KA P/0.5R,
p/5. BHTE-FATIE 6 K.

1.2.3  ¥dab P A TA-Hdi B9 20 M X B 4 o0
Exponent 5.0 #F47 4b 3 35 45 73 B Y 858 B2 L 2 PR L S PE L 9 2R
P T O D8] P S T AR AR RO . A B A5 SR A 4

AR E SAS 9.0 FEAT T 20T .
2 RS
2.1 5 FFEEAKSNE

58 T WS K4y & il 2 2 R 1, Hofp K43 & A
fREN & AR R N - A S 2% T U035 Tl W 80T ik &R B
T By Tmg., Hh SRR TR OGS TR HMmT
B (07K 43 o B . Ko B I A B JOR M R L UK A
B T B T A A

Rl SHTEHEMKSEE

Table 1 The moisture contents of five kinds of

market cheese %

TR MDA TR VAT SRER TR EECT B MU T 5%

K& 33.2 36.0 47.4 46.3 55.3

2.2 MFEREENZNE

1 R 15 B BUE L AL N Z 00 R BRIy A K
FE AR W BT 7 00 1T A K Rk A A
R g ALk X T T BEE 2 (4 5 T L 2% 2, W) D R T T 1) B R
JERT G 2 AGAS 35 (P>>0.05) 5 By 2R HLRT | i 20 % 973 3 T ¢
IV Ji B S AR B 2 (P<C0.05), ¥ R T 35%,39%,
310 . JFH5 % LA He it fm 200 MPa & Jy B 5 Fh T i (19
TR R T 25.5%,600 MPa B S35 F T 372,

WF9Y % B ik T 1% (Gouda cheese) 2 225 MPa, 4 &
H 7 F &1 (Mozzarella cheese ) %8 200 MPa 4b B j5 H: f B
AR . AIR 25 R WoR 5 AT g poRE B A 2 R, B
Wil 5 Ty 1 18 T 5 88 T e B 5 AR K 40 B e A R TR
PR B I R WS A B AR AR B K A S RE RS RE
BL W5 SR T O e S R A A 35 (P<C0.05) , Hop
R PR SCT B )R B R R R . R AL R X
T % A T BB 5 ) A N 2. Juan AET) % BR, 5 %) A 4 T B A
o HHP 403 i) T B AR A M3 i BIK 43 3% s 4. HHP %
T i A B ) 52 i S R O HHP Ab BT DL AR T g o K fn gk
B 43 A o 3N K 43 5 T B AR A B2 . K v Fe B AR o T
T A ) 38 Ao R i R 1 R ) £ A DA AR
H bR d B
2.3 MNFBEEUEHZM

R A RS R T TE 1 v EL R 0 66 e £ T I N T
M IS5 BT B T TR AL B X W B Y
B L3R 3 B R L 5 Bl T I A 2B Ik 5 0 B ZE AR LU it
INEEAR JE J1 (200 MPa) I 2 00 22 5 2 35 ¥ . e i 2 5 1 )

x?2 BEEAEXTFREENZME

Table 2 Effect of ultra high pressure on the hardness of commercial cheese

IEJ3/MPa  BHEZRT B/ g VIik T/ g HRHBT B/ g LT/ g i Wit T+ % / 2
Xt i 2476.29492.02*  1567.84£170.98>  790.50457.08¢ 440.55428.24" 301.59+42.38"
200 2 558.944:274.01* 1 466.30+214.06"  566.53+30.45" 286.52436.48° 196.90+£19.67¢
600 2 472.644227.36*  844.68+£334.25¢  459.27431.60¢ 251.99+30.86¢ 219.09+23.85¢

OB R R 1 TR R 2 5 (P<0.05).
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Table 3 Effect of ultra high pressure on the adhesiveness of commercial cheese
I i /MPa M 5 2% T ik / Y13k T W/ LRBEHTEE/ LT s/ 45 ah T/
(ges D (ges D) (ges 1) (ges™ ) (ges™ D
pogilis —57.0948.37* —64.23423.342 —57.48+9.56 —81.70+18.99* —175.44420.23%
200 —55.524+10.08* —60.854+21.81* —54,0345.72 —80.56+9.81% —176.80418.80*
600 —52.6149.02¢ —62.304+21.31* —54.234+14.83% —64.46+17.37" —80.6648.63"

T BT S A TR B TR R R 28 e i 3 (P<0.05)

(600 MPa) B W &0 F0 # 45 ol 1 B A8 b W 35, 4 B RE AR T
21.1%,54.0% e FRE L2 5 B &k,

FE PR S H TN T T R R K — . AT
R o 3 224 119 286 5 1 X DXL B ) B IR 1T RO A A 1 (LR R
H GG V2 g B AN 3% 4 8% L 8 J I 266 B b 5048 )t oy Y
1o A T 0 BB MR AR B L. Charles O.R. Okpala
L0812 g4k HHP JE Jy i) (100 ~ 300 MPa) 37 & 4% % 14 %
HERERA, AR R BN 5 F T & AT s H
A AR B B 1 T B X 5 b T AR IR T BB 1R T R 8 K A
FHR U o i e A 3 A% P D AR T B ) T S 19 266 o 1 5 o
BN o AHX R ORI 5l T K 43 S 0 T R i
PR UIA VR AT R AR 1 52 8 = IR 15 B
2.4 T ESE MR R0

Bk R R SR SRS BRI E B R IE AR i
S JLUR ISR & S 1 ol i g T T A B T S 1
S LR 4, N 200 MPa ) £ Jy B, 53 B4 E 5 T
% (1 B TG 25 1 22 5,600 MPa JE fy i T 2% B 4y T i T [
16 % o s % i1 F % F K& 26 %6

N. Koca 207 B 5% % B 1 €4 28 35 T % (White-Brined
Cheese)% HHP 43 (200,400 MPa/15 min) 5 H j# vk g 3
(P<C0.05)FFAIK. Z55W7R 5 Fp T B J5 St 4 (R # 2 T
R 32, 55 % BRZE A LE I 5 AIG He g (200 MPa) I 5 Ffr 1 %
B P TG B P 25 L i A 600 MPa JE Sy st 4% 91 T 1% B8 e
BIASAEAE 5 b i R . HHP A3 i 93 B4 L 5 R

x4 EREEITEREME

ZAb PR Y EE AL . R R A H FEA
431 PO 2 (0 Al AR 1 O R R S A A G A
ARAREST VR R AL B S P O A A R I i) DAAR 47
PRFFTLTEDI R .

2.5 ITFEABEENIIE

PSR P 3RS S 2 s 2 BRI I e KO A8 R T R Y
ey RREE R AL B X T K P SR e L3R 5 B
OR L 50 BRALA E L 0 D AR RN D) A T S i R RS N B AR
A 3 0 ORIV W T T A AL S 2 SR e, 5 0 R
M EE A B T 21%, 15% . I R BB T # A i
200 MPafit 25 {b A i 2,600 MPa I g Z A% 13%

AR L5 R R B RS 5 R T B0 N B A
SRR S, B R B AL T W AR 0 ORI 0 ol T AR Ak
EVHEJFNTEMERR . Koo R B0 T BN Rt
T 5 3% 5 R 15 e A T LA 3o 3 R R R S 1R
T Y R
2.6 X B it AE 1 B

WEL WGP A R 1 2 7 R o5 EL VR 3 A R A 07 EL TR
YR A B e T B T R A B X R 1 5
Wi DL 25 6 55040 w7 5 0 BRAHAH EL  in R S 9 3k T 4 i IR
PEAR LR 25, M0 5 AR L D 2% BB WA B0 F I T T 3 R
Ik 61. 5%, 38. 5%, 13. 8%, 40. 5%, Jm JE 200 MPa #I
600 MPafi 5 Fi & 4 i 1A 53 50 - 24 R BT 3504 ,43% .

Wi 2 % T B T B T 4% R A A5 TR LR L 3 X Y T

RN

Table 4 Effect of ultra high pressure on the springiness of commercial cheese

JE #1/MPa Y13k T 1 R BT W BT % T 450 T
pogiist 0.46+0.18% 0.88+0.02" 0.76+0.16% 0.94+0.23>
200 0.4040.12¢ 0.8740.02" 0.7040.10* 0.9140.15°
600 0.4240.12¢ 0.7440.03% 0.7440.12¢ 0.7040.14*

T BTSSR B 5 0 3R R 2 5 i 3 (P<<0.05)

®5 EEELEXTEHAREMNIM

Table 5 Effect of ultra high pressure on the cohesiveness of commercial cheese
JEJj/MPa WA £ T YIik 1 1 3 LT W 8T g i 3 1
X ] 0.10+0.06% 0.15+0.04% 0.7940.01° 0.14-£0.05° 0.35+£0.02°
200 0.0940.03 0.16+0.06% 0.7740.01° 0.2340.01° 0.4140.04°
600 0.0940.06 0.1640.06* 0.7240.01% 0.2040.06%> 0.4140.02°

T B S A ] )RR OR 25 5 B 3 (P<C0.05)
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Table 6 Effect of ultra high pressure on the chewiness of commercial cheese
H 71/MPa A =5 2% T 1% /g Y1k T 1%/ g ERENTE/g EET /g M 0 T 1% / g
Xt B 103.19475.45" 187.34+83.38* 530.88436.86°¢ 31.924+14.51¢° 105.264+43.49"
200 38.2048.03* 187.24+112.13% 361.93+15.90" 34.4045.03* 62.85+9.25%
600 41.15416.18¢% 183.73+132.73% 290.45422.86% 24.64+5,93b 61.8048.17*

T BT S AN TR B9 5 R 3R R 22 5 i 3 (P<<0.05)

W A A R I R . AR A R R 2 E R AL
B L5 0T IR B0 i AEL R R A B R L L RE R T Y
JonTR WL P T e S 2 35 T R g T Ak R T I 4 T OEL P i
BRI 3 B8 /N S 5 W T L Y — A OG B R R . T
P45 T B TR A 56 O & HIHLP AR G A2 A 38 A 2 A1 T 1L
P A
2.7 X FEEE &R R0

1 53 P 2 Al 5 % K S 5 — TS R 0 B 0 Y g

W 5 % L VI W SCT N T RS . H A2 0 B T 3 22
5o S IRALAN L L HE N 200 MPa JE J7iF 5 BT % 9 [ &
¥R EM2 S . 600 MPa £ Jj B B 2% TLRRTAG 45 3 T
] 52 PR BB 3 B R AR T 27 0 RS N T 3300
AT S5 R R 5 R T BN R S G [ A A A A
BERY TR B - ELE o s 8 v o % T i A AP B OR . K
8 R R v ) AR LR A T R o R R [ AT R
TR . TS I AP B AR T RE R AE TR IR T L IR R

SEE L R AL B T [ A2 P I 5 L3R 7 RO R F 00 4 445 H 38 6 S il » TT L 7K 7 5 v 38 B R B P I

R BEEEAEMTE®HESEMNIMME

Table 7 Effect of ultra high pressure on the resilience of commercial cheese
JEJy/MPa 1 2R T B Uik T m TR BT % W80T g Tl g it T %
X HE 0.04+0.01* 0.05+0.02% 0.4140.03° 0.05+0.03% 0.09-+0.01%
200 0.03+0.01* 0.06+0.02% 0.3840.03° 0.06+0.01% 0.09-0.03%
600 0.04+0.02% 0.06+0.02% 0.30+£0.01% 0.05+0.01% 0.1240.02°

T B AN R B B R 22 5 B 3 (P<C0.05) .

3 ik

AR WFSE T 5 JE (200,600 MPa/10 min) b B %} 5
ol T 1 1 3 L 86 2 L o L P SR M L MEL O R Il M 6 A
Dige ¥EPE R . 45 R B oR. 5 B T 7E IR AL 3
(200 MPa) i}, B 45 1k itk N B B 5 A B,
B e 1 Ak 3 T AV B Xt T 19 A S i O OR R 5 e
LI RE VAR L 20 6 i Hs A0 35X T T 10 B R T L 4 174 5% i)
B B EREAL 31%.39% ,200 MPa I - ¥ FEAK 31%,
600 MPa S35 B A 40 %0, BRIV g s o T W& B4 A58 138 0 i nEL 2k
oAV 8 5 5 o S Ak BEL A 0 I T I 1 PSR M o i 3
T 210415 % 5 WA B 2% T W CRE A8 5T T %) . Y13k T i CRE i
T ) 2 6 e b 3 4% AN M o B AR JC 1 3 AR Ak, T S R L
L i B 5 T O | W B80T I G AROBT T O B % il T
BT8O B2 SO RETE A W3 22 5 BK o0 & B s 1y
T T JHL T A 32 8 v TR AL FRAR G W 2 . K0S & HHP
5% N IVAPAE R ) [ R S0 I e 4 D A B = N S R 7 =
[F) PG T i Dt 301 4 H e D 1 oy P A T B — 2B RO
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