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Abstract: Objective: This study aimed to determine the optimal
ultra-high pressure ( HHP ) cheese.

conditions for cream

Methods: The influence of non-thermal processing pressure on

the texture, flavor and shelf life of homemade cream cheese were
explored. By using the texture profile analysis ( TPA), solid-
phase microextraction-gas chromatography-mass spectrometry
(SPME-GC-MS), and colony counting method,

the texture,

flavor substances, and microorganisms of cheese were identified
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and evaluated. Results: After HHP treatment., the hardness,
adhesiveness, and resilience of cream cheese decreased. The
springiness of cheese reached the highest at 300 MPa,
significantly increasing by 14.0% (P<C0.05). When the pressure
is more than or equal to 400 MPa, the content and species of
volatile substances in cheese are significantly reduced. Principal
component analysis showed that 200 and 300 MPa treated cheese
and unpressurized cheese were both in the first principal
component area. After HHP treatment of artificially dyed cream
cheese, the number of bacterial colonies decreased significantly
(P<C0.05), and the greater the treatment pressure, the better
the bactericidal effect. When the HHP treatment pressure is
greater than or equal to 300 MPa, the shelf life of cheese was
effectively extended from 7 days to 21 days. Conclusion: The
cream cheese treated by HHP has a good texture and original
flavor while effectively extending the shelf life.

Keywords: high hydrostatic pressure ( HHP); cream cheese;

texture; flavor; shelf life
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1.3.2 @R AT Kl 37 B D) 8K E 75 R (5 em X
5 em X5 em) il LS 4026 AR CE T/ R R (R E A
T K RN ZBER G W) » LA R T I Ak 3 Y 4 I A X IR
4, 8 AL 3 4 7R R W) s ) (200, 300,400,500 MPa)
TALEL 10 min, A FEFREE S 25 C i e 4 ] i A 3
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Table 1 Effects of HHP pressure variable on the texture of cream cheese
Jb B 55 /N Fitk/(N - s) Pk AR [FLEREVAN EF=}
Xf B 3.964+0.13" —1.68+0.24" 0.6440.07"  0.3940.06° 1.15+0.20° 0.1240.02%
200 MPa/10 min 3.98+0.10" —1.65+0.18" 0.70£0.04*  0.324+0.03* 0.9040.25" 0.1140.02%
300 MPa/10 min 3.924+0.13" —1.647+0.22° 0.7340.07*  0.384+0.02¢ 0.9440.13" 0.1040.01%"
400 MPa/10 min 3.704+0.02" —1.19+0.14* 0.4940.02¢  0.4140.04¢ 0.9840.27" 0.1140.02%
500 MPa/10 min 4.52+0.17¢ —1.0940.14¢ 0.4740.03¢  0.39+0.02*  1.4540.19° 0.0840.01°

T OFREAR R R 2 7 B (P<<0.05),

YL Bl R 4L T g 2 B, HHHP 4 B 6T 475 1% i T 28 0 i
MEPEA 2 5. 5 R 45 HHP b 3 09 4 L 4> I RR K T
31%6,39% , HLIE J7 8 & F B B i 3 (P <C0.05), Okpala
ZE0ST S BH R 6 45 G A 4 % MBS HHP 40 3 7 /9 56
(100~300 MPa) i B A% . 5 WF 98 45 A — 8. HAL LTy
300 MPa I, 474 i i #bE 5% 3 B K 5 R 4 HHP A8 3
MIAE L3S A T 14.0% (P <C0.05), Evert-Arriagada ZE0™
WHoE & B, i A ¥R 0 5 s 5T B AR T . LA AT 1
PR . W Y O B O T 8 5T I 4% R s I A AU 1
FROSL R S BRI N T & A AR A
VR RN 8 54857 10 &2 A8 46T . 4 HHP b 315
712400 MPa I}, 3 i 1) A 58 4 0 (01 420 O 35 AR Ak
5 1,300 MPa/10 min 4b 3 (4 45 i A B2 3% opr L 9 P45 v L
5 FIHE.
2.2 HHP A3 %3 33 i 373 &% XU 497 JiR 9 2

%% 2 A 41, % SPME ZE IR A GC-MS 23 #7 J& 4L 45
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wh R e T RS R ML S W X I T R T R R K
FLRETRIS TR AL A Y J2 W5 T % 1 b 2 20 B 0k 49
FEFHUKREESME g, Y4 HHP & #JE f1<<400 MPa
i 45 1 v 28 A P 26 2 S IR 2L L (H A A T o TR
2. 4 HHP AP 7 >>500 MPa B, 044 & E 9 5 (4
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300 MPa i} , 5 1§ (¥ #2 K M 543 JUF- R 2 5

Ml 245 £k B DRI 2 80 A A AV o % 3% il 3% 1 XL R T
R EERERDT . bk 3 A, WS R
B 17 TR O B TR R G T . 1 A % il 0 R o
HEWRER 2 — . J& 7L IR ZL R B A B 5B 2k R B A 4
FR AR 7= 0 EL A WA 00 43 0 L A WD L v B R
Y HHP 4B ) =400 MPa B, £ {18 & 5 & 3% % %
(P<0.05) , HHP &b Bl ] LA [ 15 & Bt 26 W i o 00
AT A0 ) A3 40 1) B B 3 3OS A i AR . BT L AR
i 14 3%y I T 2 AL B 1) KSR A O L 3 R T R T 0 SR A
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Table 2 Effects of HHP pressure variable on flavor of cream cheese

e il 25 ) Jot ik 26 ) Jot 2705 7)) FiR 25 W) Jot
GBS /% Ui /% i /% i /% 2k /%
Xof HE i 6 20.43 6 2.36 4 2.40 6 0.76 2 0.23
200 MPa/10 min 6 17.12 5 1.84 4 1.58 5 0.68 2 0.25
300 MPa/10 min 7 17.32 5 1.89 4 1.71 6 0.78 2 0.21
400 MPa/10 min 7 16.65 5 0.57 4 1.72 4 0.41 1 0.11
500 MPa/10 min 7 10.57 3 0.36 3 0.65 3 0.33 0 0.00
%3 HHP&EXHHNERECEDESENZ M
Table 3 Effects of HHP pressure variable on ketone compounds of cream cheese
b # 5% S/ % BER / % T/ % AR/ Y +— K/ % N1/ %

X AR 41 3.33£0.42° 6.49£0.77% 3.25£0.75% 6.53£0.04% 0.33£0.12° 0.50£0.01%

200 MPa/10 min 2.91+0.012 5.9040.18* 1.0140.01" 6.55+0.05% 0.28+0.02% 0.0440.01"

300 MPa/10 min 2.8340.07* 6.21+0.16% 1.1940.11" 6.49+0.02% 0.30+0.01% 0.0640.13°

400 MPa/10 min 1.99+0.28" 7.47+1.37% 1.6040.21" 5.10£0.02° 0.31£0.03% 0.0840.01"

500 MPa/10 min 0.6640.01¢ 3.4040.72° 0.9140.20° 5.2440.05" 0.19+0.02> nd

T TR R 22 5 1 3# (P<C0.05) snd A ARAR .
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Table 4 Effects of HHP pressure variable on esters compounds of cream cheese

s TR+ ZNER R A BT
A A TR 7 A

X HHP 4b # H J7 <300 MPaR¥ , %5 i

Jib B 51 SRR/ % CEMHNER/ Y% RIEFBRAR/Y%  TMHENEE/% TN/ %
Xof B 21 1.45+0.192 0.08+0.01" nd 0.2240.01% 0.09+0.01
200 MPa/10 min 1.3540.03% 0.11+0.01# 0.04+0.01" 0.25+0.04% 0.09+0.02
300 MPa/10 min 1.3840.07% 0.10+0.01% 0.05+0.01% 0.26+0.01% 0.1070.01
400 MPa/10 min 0.09-+0.02° 0.10+0.01% 0.06+0.01* 0.24+0.02 0.08+0.02
500 MPa/10 min nd nd 0.04+0.01% 0.24-0.01% 0.08+0.04
T FREART RN 2 5 B (P<<0.05) snd SR K.
BEA RERMPR AN F L EY R Z A B ERmw, AR RERE (P<T0.05) , A F R E LRI T U5 %
@%’S%D&_ﬁﬂﬁiﬂf&%lﬁﬁﬁwﬁﬁﬁkﬁw&ﬂ%ﬁﬁﬁ *@f%’éﬁ’ﬂ%ﬁﬁﬁlﬁﬁ 1B R AP SR, 2T g A
CEERETmMP R FEWEE, RAEMMWIE.F AHATELEY ZHES. BAMSSEMREAMNMmES

TR,
B R K@%%E@%@&@Zﬁﬁ%ﬁﬁ%%
T A % 409 T R R B 4 KUK 9 A A T 22 AR, g e
AR, 2 HHP AR B E J5 4 300,400 MPa B, H &

RGO, W Y S — IR T OB AR

B HHP A BERTJG — 3 S iR E . MBI A W fA7E
A T 47 T XU 194 B8 3 A 105 T KR R PR R
ZLMAEFISY . CRRAR NS W T 0% T 3 I R B R IR . O R
T 49 i v 56 ) 3R B0 2 L Ll 2R AR L Y HHP &b

FEBR AR P 3 R 3 D 45l A 7 A T, 2o e A L T R PR J1<<300 MPa i}, @ 2k¥ R & EfaE .
JK S A FEk ) 2 HHP 4b 38 J) )y 200~400 MPa BB LA] 50 — o B T 48 1 0 I As | L5 —
F® 5 HHP 432 %t 4 ith 3 B H b KUK 490 FR 40 2% 0"
Table 5 Effects of HHP pressure variable on other flavor substances of cream cheese
A CEE/ % T/ % RHEE/ % 2 %EE/ % 1-EE/ Y% OB/ Y% TR/ % LR/ cR/ %
Xt B4 1.1440.03* 1.01+0.02* 0.06£0.02 0.07£0.01> 0.26+£0.02 0.2240.01 0.044+0.01 0.18+£0.13  0.0540.08
200 MPa/10 min 1.12+£0.02* 0.2340.02¢ 0.06+0.01 0.13+0.01* 0.2540.01  0.214+0.03  0.05£0.03 0.1840.03  0.0740.02
300 MPa/10 min 1.1240.13* 0.2640.00¢ 0.0940.01 0.13£0.02* 0.2440.02 0.1940.01 0.0540.02 0.1540.21 0.0540.01
400 MPa/10 min 1.0340.04> 0.374+0.01> 0.07£0.02 0.132£0.03* 0.21+0.06 nd 0.044+0.01 0.1140.06 nd
500 MPa/10 min nd 0.38£0.07> 0.0640.02 0.0940.01®> 0.1940.03 nd 0.0540.03 nd nd
T RN TE R 22 5 B35 (P<C0.05) snd Jg R Kt .
Lor EM 1.01 300 MPa
0.8 s | e TN o 0MPa ey
i3 s RS | TRIS "uw'k.‘ . 055
061 vy o o L
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Figure 1
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Score plot and factor loading of principle components analysis of volatile compounds
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FLAP A e 2~6 CIVRE 30 d G, Ho A i 4
AT AR M. B 2(b) A, 24 HHP kbR S >
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A 3 AE A R A 4 s 1 B SR
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Figure 2 Effects of HHP pressure variable on microbe of cream cheeses
3 &k HCHE K A5 00 5 SR 000 . 2 R A i) ik

RIE T A [ e R AL B0 3 X 4% aih 4% 1 5 A L KUK
g LA R R A GEL U R GRTHE )
e B0 B RE R LT L R R A S e R AL R R )
oA 300 MPa I, 475 1% ) 954 i B e 55 68 IR AL AR L 3%
T 14020 (P<C0.05) . M i 73 i 1 A58 325 o 380 P 0 v LB
Sy . Y TR AL B J) 24 400~ 500 MPa [, 3 i
ERANEY B 5 B AR 2SR R AR . B AL N LG
TR A9 3 5 T 9 K 3 T I (P <C0.05) » HLAR B T
TIBER R AR B . 258 e TR Ak BB IR J) 2300 MPa I},
WImE R ST A 7 d AE R 21 dL BRI e AL B AT LAY
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