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Effect of process conditions on the quality of dairy desserts
ZENG Xi,ZHAO Mou-ming , HUANG Neng-wu,ZHAO Qiang-zhong"

(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: The effect of process conditions on the quality of dairy desserts were illustrated,3 key procedures:
hydration, heterogeneous and sterilization were tested,the measure parameters were hardness,flexibility,the
value of d, s This process conditions were studied by the Lo(3*) orthogonal design to select the best technics.
Meanwhile,this experiment investigated the effect of the sterilized temperature and time on the texture
pressure,size distribution and tastes of products. The results suggested that after 75°C hydrate 15min,
combined with 30MPa homogenate could obtain the best value of hardness,flexibility and d,s When the
conditions of sterilize were 100°C /30min,the dairy desserts gains best texture,lower size distribution and
shining milk—white color,which still obtained better hardness, flexibility, gumminess, chewiness and tastes than
137°C/5s and 121°C/15min. The technological condition was simple, stable and feasible.

Key words:dairy desserts;hydrate condition;heterogeneous pressure;sterilize condition;texture feature ;taste
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Table 1 The model of the dairy desserts
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JE I 0.10 B 0.05
NN 0.01 = RN 0.01
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Fig.1 The flow chart of the dairy desserts preparation
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Table 2 Factors and levels graph

7K LES
A KAGIEEE (O B KALIST] (min) - C 33J51R ) (MPa)
1 60 15 10
75 30 20
90 45 30
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Sy ECFPT S 2 1.330: d (0.9) = 3 JH ke 2 o= Wk AkE
FRWPRLEEFEHR, 9 RE NS Y BT 7 B 53 AT H0E 31 909% 1)
JITSE R RIREAR 5 dy, 50 5 FH SR AR FLRIB KRR 16 H
WL B A AL B 3 A 52, S AR 34 8042 (volume
mean diameter) , TH 5 A ZNUTF -

278 so13zz10m

T Bk

A, 0 B N O R A B
1.2.5 R L24ME AR SAS A R A
HEF W R BEAT B S T S o . R oR i L2
43 511 24 100°C/30min ~ 121°C/15min F1137°C/5s, H 1,
K FH AN AW T 2 28K B A 49 1) 2E 4T 100°C/30min Fll
121°C/15min 2% Be AL B, 5K FH 9256 8 UHT 2K bl AL EEAT
137°C/5s 1) 7% B AL FE
1.2.6 JEHINE KA TPAJF A 2> M ki, 78 506
T, KA A =R W R T B TR R G AR
50mm, 15 100mm) )& » & T Brookfield )Tt ¥ {3 iR~ &
FHERSL BEAT MG, 70003388 B2 24 2.0mm/s, ) 2 i) 5
M 5E 5 M4 S 0.5mm/s, I 52 PE 25 4 20.0mm, fih A&
71°M5.0g, BrPn A 4 30.0 2i/s , R I 5 TA4/1000.
2 #EREHWH
21 EXIWMAUTMFARUCEHRIZ

LKA S5 /KA B TR) 5 340 5 s g 2 58 1) R 2%
DA @5 2R P AEE L 58P Ry 5 28 8 bR BEAT 15 AS S5, 5K
2N ROy I WK 3, J7 2257 BT &5 R L3R4 .

FH 22 3 1T 41, 34N [R] 24 35k 0 4 Al 152 14 S ) vl K 3
NIFAR I « ASB>C, B KA IR > /K AR I 18] > 32 )5t
H T, B HT AT L, A1 24 A S ALBLCs, BT
LET75°C/KAL 15 min I F-30MPals) J5t v {5 @514 B AT 55 4
FOAE 3, HAR A 2016g. [AIN, 264 15 A8 S8 4> M 45
FEAT 5, 3R 240 Wi I S AT S =5 M 2 ) (p<0.05)
PR ARy 25 S pl B35 I IR 36 (p<0.0D « X
HLR T AN R KA 5 o] R A 5 LR 1 ) ok A
ARV R E I AS HAE ), AE75°CK AL, AR ke AR
P4 1% 7K B A PR R e 465 1 28 58 A 3T 0T, S K I 5 3L
B A A BAE AR LR 7 43 o KA TR] 52 1 215 7K Be
HWEFLEAOEENRRE LA LS55 8EM,
Vega.CEEFIA 4 38 24 19 7K AK B [0 A R T 5 16 4 1) e—
P A 11 D)3 5 A HEL Ay 1) S 7 T 1R TR [ e A
FHAS AR, 28 15min/K Ak, FLER A -5 37 1 Ta) /4 &
A AR R 7845, HoaK IR FL e (-5 FLALFI
SE TR OB I T RBeUr 5 [ P 28 4544 . AN TH)
Y4) )5 s 23 5w LR U7 BR 0 /s BOBUCRE , A0S Y K 7
(BOMPa) 4 J5it , KN W5 ER A #2 Ji s A3 A% /0N, Jig Dy R
B SR 22, ST T AV O, LA AR LA
LI B BT T R AR T BR AR T, I 5 SR K IR A K
A I S R FH SR 7E T3k e — 4k I 2% 25 0, 75 R
T W7 — 85 1 — IS A 1) 53 A% & 1 T =2 TR &85 440 1 TE
| WY SN (TE 7y = A ()=

3™ [R] 22 56 479 ¥ 5P 17 S ) iy R 38 /N I A K
A s A>C>B, RIE KA B2 > 350 ) s ) > 7K A s 1), Bz A
5 4 ABsCas BIAE 60°C 7K A4 45min I F-20MPa 4 )it
AAE QR B A AT IR SRR, A 9.74mm. BRI, £
SIS 2H 5 Y L P 9 R R K IR AL S S ALBL Gy, LB
9.76mm . 455 KA 7 2 AT 45 T %, 3R Z X 0
VRSO IR SE M A R R 25 AN 2% (0>0.05) AL,
PITads sk B RS20 A o ALB Cao HE BRI 485 SR 1]
e Ji IR AR AR IR < AR A B TR) RN 4 o T F3 34N IR 25 2
BRI AN R L5 S 2 4R V1A i P S 381) 7 AN [ R 5 (R AH
FMEAE T -



@étﬂ%&l

- o
T ti ;h Vol.34,No. 10,2013
®3 R s g R
Table 3 Results of orthogonal optimization experiment
S A B C D %4 fifif5 (o) FAPE (mm) das (um)
1 1 1 1 1 1507 9.65 0.978
2 1 2 2 2 1443 9.74 1.660
3 1 3 3 3 1399 9.70 0.705
4 2 1 3 2 2016 9.76 0.438
5 2 2 1 3 1984 9.53 0.468
6 2 3 2 1 1673 9.74 1.094
7 3 1 2 3 1195 9.48 2.809
8 3 2 3 1 1324 9.66 0.720
9 3 3 1 2 1066 9.56 1.384
k, 1450 1584 1519 1501
k, 1891 1573 1437 1508
ks 1195 1380 1580 1526
R 696 204 143 25
k' 9.70 9.63 9.68 9.58
k', 9.68 9.64 9.69 9.65
k's 9.57 9.67 9.57 9.71
R’ 0.13 0.04 0.12 0.13
k" 1.114 1.408 0.943 0.931
k", 0.667 0.949 1.854 1.161
k" 1.638 1.061 0.621 1.327
R” 0.971 0.459 1.233 0.396
s kikos kg  RAVBEBE IR RAES s k' ko k5 RO SR I R AEAE s k) Ko K5 R A o R AE A
R4 EATERTT R EE R
Table 4 Hardness results of analysis of variance experiment
fabr AR SR SS df MS F F, W
A 744049.12 2 372024.56 775.0973 Foos.r=19 e
B 79254.443 2 39627.2215 82.56162 Fooi2»=99 BE
C 30761.382 2 15380.691 32.04501 W
B D 963.53622 2 481.76811
R 959.9429 2 479.97145
AT 855988.42 8
A 0.087281 2 0.043641 10.86801 Foos2.2=19 NTES
B 0.002114 2 0.001057 0.26323 Fooi2.2=99 e
. C 0.024374 2 0.012187 3.034989 ENTES
FAPE (mm)
D 0.026474 2 0.013237
R 0.008031 2 0.004016
AT 0.140243 8
A 1.4195052 2 0.7097526 5.771505 Foos2.2=19 NTES
B 0.3390762 2 0.1695381 1.378635 Fooi2.2=99 AN
C 2.4493362 2 1.2246681 9.958651 ENTES
dy3 (um)
D 0.239551 2 0.1197755
R 0.2459506 2 0.1229753
A 4.6934192 8

3R X 4R da, S BT
N C>ASB, R 5t s )y > /K AR IR EE > K A I i), e
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Wi 15 B0 2y 22

ZH 45 M M ALBLCs s BIEAE75°C 7K A 30min 3 T 30MPa sy
Jot o SRUGUE S, JEIdy 45 0.457 wmee 1145 1IEAZ 5K
00 ALB Ca Pl #5-d, 5B 8 0.438 om, /N T AR AL 5 19 a5

SEAEFE (p>0.05) , MU PLALE T % ABICse
TEX Wy R e A T A AT E N, T4 &%
FEA-THEAR o 2953 5] LA L 55 A 4 (B0 5 2R
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22 FREEEXTERBRIZN
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J7 AR B W R B R 8 A8 B AL B RE B R R
ST RN RSP . RS AN, WhH R EE Ay s H 2
S KA RN« R 2T <100°C/30min<137°C/5s<121°C/
15min, H A 2R S5 BRAE 5 5 100°C/30minBE i 2 18] 6 &
Z 255 (p>0.05) , 1M 121°C/15min. 137°C/5s 5 A 5%
FE A 2 TR AR 25 25 5% (p<0.05) o d (0.9) ZRfk#a A
dy FEA—80, BRI IR X =2 AT 40 RV 1 —
T THT > 2% TR 1P P T e w21 LR (1 i AR, B A R
FRTIRLBE T v > SR 1111 28 1k R 5 AH S B 53, 100°C Ak
FH 5 | GER L AR A AR R S R FL AR 2 TR R B FE
YA AH I A, R W kg FL B R AR 48 /0N, 1T 121°C AN
137 C AR v BE 35 vy » 3504 L a5 1 AR PR R e v, ]
TEETE S8 A ) 22 vy DT 2RI A LR AR e K s g —
T T A% B A ) e S B 1 AR P 1 S i e AR DG e, — i
T 55 > 2% B (A B K, 85 7 0 1) 28 R R Rt A N 42
H1 e AN B BE RN S B I TR L AR 1 AR PR R 3
A S S, E AN TR] ) A8 B AT 7% et ViR R3S T e

25 A E 7 SO W RRLEE 4 AR R 52
Table 5 Effects of sterilization on size distribution of the

dairy desserts

BT dy3 Qum) d(0.9) (um)
AT 0.370+0.002¢ 0.812+0.001*
100°C/30min 0.376+0.002" 0.838+0.002"
121°C/15min 0.399:£0.003¢ 0.912+0.001¢
137°C/5s 0.390+0.013¢ 0.879+0.005"

H: FISUANFR NG PR 2257 B35 (p<0.05) 5 K6

[ s T BEX FL AR (1 AR M v MEAE T, 100°C/30min
FRJ 2% T I 1] 328 K 17 137°C /5, AH L S, pdo v bz 42 30 5
AN, U B AEAR T FL AR 11 AR P I 35 E S R R
HRRE 5 T 137 CHL 121 °C A B v B8 W I2 =1, 137°C/5s 4%
B AL R 121°C/1 5minki 442 /)N, 3X Ui BH o T FL AR 1
IR 7 A 5 TN e o A P 1R A A8 T N T o

222 AT YR AR e R R e
J7 F AL B 1A AR 8 AR TR A FELRE R R A AR
PEERAnR6 TN . HER6TT AN, 2R T G AL R
TR AL B[P A it o) (RO 5 L i e 4 Ak R MEL Mg 1 25 i
My 2R LR B2 M 22 5 (p>0.05) , H A 100°C/30min
A B PR R P B v, 34 1942, PAPE B 4T, 99.69mm, iR
A P R L G A4t 0 B S AR, 20 5l M 459m) FR43.7g, H
TR R T L 121°C/15min F1137°C/5s [RRE & s 11
121°C/15min A% B 760 1 L IS M b de 22, 43 A
1522gF1390m], A< 5% Bl RE i TR 5 L PH IR i
ZE, 53 92N 5.58mmA26.6g. 31X B R g« AN [F) 1 R
TRy = LR 11 AR PR AN W), 305 B8 1F) L3R 1 AR
PE R T B /KL B S 8, W R T8 A iz 8] L
1T 55 3 AR IR AR 2 TR AE L AE S T2 e Jie T 4%
SR, T e St T i B N Bl sk M (B YL AR A i
JEARVE A AR 152 e AH B AR i s, T s 2R A5
¥, DTG BEAIG T HE St JIe 194 3% 435 6 1) 0 11 B0 B2, [
EN 252 DR 1) 2R T A BEL AT 258 s Do 4% &35 ) 1) T o, 3850l 55t
FREAAS PR i 5 R0 2o iy PRI

2.2.3 R WIRBCE SORM SN RS
J7 AL B 3 1A il L AR 6 A8 TR A FERE N 1 IR
JR LR 45 AR T TR o« ERERT AT 50, 137°C/5s 45 B AL #1
PRI i LA R RN TH g o vp, HLAm BN 2, TR o
Jotd A, H YR JE 100°C/30min F11121°C/15min, A 5% B
AbFE PRIRE B TR G e 22 o SRR VR IR 45 SRS
Rl P e 1 & RS AS — 2, X F WIS, R
P e S P AT EL G AN R i Rk e, 1 A X
IR bR AL T — R VS A B AR A 1 . 12190/
15min &b B (PR 5 2 B HE v 3 €0, 35 R A ) (58 2
SRR S AR v, AN B I ARG, AR T S N

RO W7 AR R TR 1R 5

Table 6  Effects of sterilization on texture of the dairy desserts

ZN N fifi i () FPE (mm) A (m)D NELIEE P ()
KRB 1673+4.36° 5.58+0.036° 445+5.57 26.6+0.20°
100°C/30min 19424361 9.69+0.035" 459+3.61° 43.7+0.36"
121°C/15min 1522+3.61° 9.08+0.053° 390+4.36° 34.9+0.35¢
137°C/5s 1777£2.65" 9.35+0.036" 407+4.58° 37.320.40°
KT AR T AW YRR T
Table 7 Effects of sterilization on taste of the dairy desserts
EN PN Nz P
R FLE O (AT Jifi « 1FVIBRELRRS A T R VRS
100°C/30min LA G 5 TS bl WL PR A T A e 3
121°C/15min R T A2 PEL B 2 e e 4 M i
137°C/5s FLA L HEE i R EL M A5 s A R o 3R
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