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NOMENCLATURE
NOMENCLATURA

: Consistency coeficcient, Pas"

: Coeficiente de consistencia, Pas"
: Storage modulus

: Médulo de almacenamiento

: Loss modulus

: Md6dulo de pérdida

: Complex Modulus

: Modulo complejo

: Flow behavior index, dimensionless
: indice de comportamiento de flujo, adimensional
: Correlation coeficcient

: Coeficiente de correlacion

: Regression coefficient

: Coeficiente de regresién

: Thermal treatment

: Tratamiento térmico

: Temperature , °C, °F, K

: Tempertaura, °C, °F, K

: Frecuency, rad/s

: Frecuencia, rad/s

: Shear rate, s™

: Velocidad de deformacion en cizalla, s™
: Apparent viscosity, Pas

: Viscosidad aparente, Pas

. Plastic viscosity, Pas

: Viscosidad plastica, Pas

: Shear strees, Pa

. Esfuerzo de cizalla, Pa

: Yield stress, Pa

: Umbral de fluencia, Pa




INTRODUCTION

The rheological data of chilean food
products are very useful because for the
design of equipment process and quality

assurance.

This unique collection of data is from my
undergraduate and master students works
in the field of Food Science and Food
Engineering and in solving problems to

obtain their grade of title.

The relationship between 0 = o ( , )
was determined by means of si}nple
approximation, approximation to Power
Law (Newtonian method) and Krieger for

static rheology.

Rheological properties presented in this
work have been collected by using an
Haake RV-2 (Type rotovisco concentric
cylinder) viscosimeter with a Haake FK

with cooling system termoregulated bath.

Viscoelastic data from chilean food are

presented.

All data presented in this publication

were the media of three measures.

INTRODUCCION

Los datos reolégicos de productos
alimenticios chilenos son de gran utilidad
para el disefio de equipos, procesos Yy

calidad.

Esta serie de datos proviene de memorias
y tesis realizadas en el campo de la
ciencia e Ingenieria en Alimentos bajo mi
direccién y estudiando los problemas

presentados.

En los calculos se determind la funcion

o=0( ) por medio de Ila
metodologia de aproximacion simple,
aproximacion de ley de la potencia (o
newtoniana) y de Krieger en el caso de la

reologia estatica.

En el caso de los cuerpos viscoelasticos
se presentan datos de varios alimentos
chilenos.

Las propiedades reolégicas fueron
determinadas en un viscosimetro Haake
RV-2, del tipo rotovisco de cilindros
coaxiales provisto de un bafo
termorregulado Haake Tipo FK  con
sistema de refrigeracion incorporados.
Las medidas fueron tomadas en

triplicado.




RHEOLOGICAL DATA
INFORMACION REOLOGICA

APPLE PUREE
(CHILEAN PRODUCT)

CONCENTRADO DE MANZANA
PRODUCTO CHILENO

The samples were from chilean food Las muestras provienen de la industria

industrial food production. conservera chilena.




Rheological Data:

Informacioén Reolégica:

Single shear approximation

Power Law model
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Rheological Data:

Informacién Reolégica:

Single shear approximation

Herschel-Burkley Model
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Rheological Data:

Informacioén Reolégica:

Single shear approximation

Bingham Model

PRODUCT APPLE PUREE

PRODUCTO MANZANA

Aproximacion simple

Modelo Bingham
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Rheological Data: PRODUCT APPLE PUREE

Informacién Reolégica: PRODUCTO MANZANA
Newtonian approximation Aproximacion Newtoniana
Power Law model Ley de la potencia
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Rheological Data: PRODUCT APPLE PUREE

Informacién Reolégica: PRODUCTO MANZANA
Newtonian approximation Aproximacion Newtoniana
Herschel-Burkley Model Modelo Herschel-Burkley
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Bingham Model
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Rheological Data:

Informacién Reolégica:

Krieger method

Power Law model
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Rheological Data: PRODUCT APPLE PUREE

Informacién Reolégica: PRODUCTO MANZANA
Krieger method Aproximacion de Krieger
Herschel-Burkley Model Modelo Herschel-Burkley
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Rheological Data:

Informacién Reolégica:

Krieger method

Bingham Model
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

TOMATO PASTE
(CHILEAN PRODUCT)

TOMATE
PRODUCTO CHILENO

The samples were from chilean industrial Las muestras provienen de la industria

food production. conservera chilena.
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Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Single shear approximation Aproximacion simple

Power Law model Ley de la potencia
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Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Newtonian approximation Aproximacion Newtoniana

Power Law model Ley de la potencia
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Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Krieger method Aproximacion de Krieger

Power Law model Ley de la potencia
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Rheological Data:

Informacioén Reolégica:

Single shear approximation

Bingham Model

=

=
1o
15
20
]

S0

1

et
o0
25

=
-

(=
=]
+
a

15
il

23

o]

4
-

15
e

=

=5

=

[ B

Tomewmon

ocUmomo

3BT B e

BI b

%
o

[
&)

CONCENTRATION

°BRIX

01 LA wi en e

TEMPERATURE
°C

AP HL

2. a300
5.8151
11%5. 954
166.51324
36, G208
Go8.3917
1.756E3
O.3011

O3. 7326

Ll =
FLUENCIA COMSISTEM R SHiEAR RAT
LER e b ) e e ]
. 0551 Q. 29249 =)
. B0GE e AL 3
. 7720 T T s 3
L. 6OET Q. 327 =

1487535

314.0157
51Z.26498
0.9078
S.4917
49.5381
50,5834
231 .4032
49,2692
7F.7F10z
4. 48

48, S
SO, 0147
219. 56426
245, 9531
Q. 5194
4. 578G

2. 1544

119. 0223,

192. 0179
285, 3542
O.494 1
1.564
62. 0755
73, 4452
1727941
313. 1048
052659
1.267%
173. 1555
[P b Lo |
160. 4659
PEY. Hond
Q. 7S34
27728
1.990816
&7 . 4058
132 . 3654

158, 2046

YIELD STRESS
Pa

PRODUCT TOMATO PASTE

PRODUCTO TOMATE
Aproximacion simple

Modelo Bingham

1.917 O.BYE

O, DEZTaG o.3291
el 5 Ll e = 1ok ]
0. 038 S.OB:8
G. 151 C.aGi1

C.7FES " D.39ZT7T3
1.3356 .25

2. 2251 3. 2907
.22 D..2270

G.0ZlE e FL2

3. 1154 G.92Z19

. 1232 O, LG
1.4157 C.91i62

O, 2554 G. 34

A4 s ey,

iha J.l:Fll.L Ia-- -yt

e Glod 4. O35

a. 1021 P ——

e LA e Fury L

Oa 4543 {1. 973

o
e J"F L
d.91848
0. 9G35
D, ALTL

P Lat pr
Al Tadas
-] —y
LR e
Q. 344G
=tetae]
1. 3380
1 D403

o

Q. Qs
0. D052
QL2723 a.39611
O 2501 PO Da ot

O

1.254 £.9594

. FEAD 0. 29223
OO0 oL 30979
0. O0Sz (=i 1
1. 7283 O, AS6S
0. 1827 G.858
1.0018 G G416
1. 9074 G Sd
0.0045 0, 907
J.0149 0. D407
1.6812 o. 3445
O 1842 0.9129
0.6633 e, apss
1. 3404 0. 9555

CONSISTENCY
COEFFICIENT
Pas n
REGRESSION
COEFFICIENT

RTINS S I T R TA O

ALk

NI A 1 O IO O L O I

JL LI DL LI LR LN

"
L
.

Q0 LW w L

i I

MR I LI R LI

B @ oa = ow o
a]

| ]
DORLODREODLRERWMR WML

s-1

J
]
e pOIIUILI & &0

"
a1 4

LR RS R o DL SR ey SR L R LR

213.

(Letelier, 1988)

21




Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Newtonian approximation Aproximacion Newtoniana

Bingham Model Modelo Bingham
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30 EQ0 297,353 3.6 8
5 70 &. 7836 9.4 1
10 7O, 32,9490 Foed 1
15 7O EZ5.69514 38 3.5 =1
e o TE.g945 @ Ty .29 o[ d
z5 FOO150.0164 Q. 7040 G.0232 S.G g
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Rheological Data:

Informacién Reolégica:

Krieger method

Bingham Model

CONCENTRATION
°BRIX

TEMPERATURE
°C

YIELD STRESS
Pa

PRODUCT TOMATO PASTE
PRODUCTO TOMATE
Aproximacion de Krieger

Modelo Bingham

REGRESSION
COEFFICIENT
s-1

CONSISTENCY
COEFFICIENT
Pas n

4
=
3
(:3
1
E.
5

PLY LA LS

FE

[ il

(Letelier, 1988)
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Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Single shear approximation Aproximacioén simple

Herschel-Burkley Model Modelo Herschel-Burkley

UMERAL COEF.

*BERIY T FLUENGIA COMSISTEN ; 73 BHEAR RAT

5 5 D24 O.2ERE e | G SOG4
10 5 0.55  1.G478 .9314 9.2 293, 2

5 5 1%  B83.4093 C. 3045 Zed 2135
20 5 16.65 95.%474 G. 9847 3.3 213.5
o5 5 BE.4 200.5751 ¢, 9908 3.5 213.5
=0 5 £9.84 439. 1903 69963 ] 219,35

5 1 0,18  0.1944 B, 5995 o 536 4
1 1 0,52 2.3754 0. 395 8.7 =86, 4
15 10 5,57 o. 161 0. SO0 i) 210,58
20 1o 14.53 74.3560 ¢. 9901 5.3 213.5
25 1o 31.4 166.GE13 G.9935 2.2 g
2 10 61.2%2 356. 1724 0. 3974 3.3 213.5
5 20 Q.09  o.lz0% 0. 9384 9.3 Sa5. 4
10 20 0.55 14449 0.9962 5.2 556. 4
15 20 H.55 ' ©.1154 0.5394 o, 5 T10.5
o0 2a 5,06 34.2034 0.995 g4 213.5
o5 20 29:14 153.044% 0.2044  0.9852 o3 2135
= 20 4.9% 26.1804  0.2355 T ] i 212.5
5 a0 DL¥7 1.TFFE7 - CLOG48  0.9733 9,2 ESE. 4
1 20 0:i45 1.2795 0.037I1 0.05d46 9.3 536, 4
15 30 4.86 23.238 0.il88 G.9939 3.3 2455
20 30 \ 9 852.8528  C.DUDEC Q. U0OG e 13,5
=g 20 B1.06 110.5155. - p.2E4l 0.9% au% 213.5
a0 za 44,7 234.0343 0.2047 0.998 3.3 2135

3 40 0.8 G.1E72 T B.475% 0. 956 8.2 E56. 4
10 40 0.47 §.aE28  0.2292 0.990T .2 B0 4
15 “ B.22 40.8556 2 0.0670 2 ©.or04 .0 z12.5
20 40 11.9, B2.0722 9.1128 0.97i% Bim 2135
75 &0 19.8 97.2905  4.2747  0.9950 .8 213.5
= 4 TH.54 B4 2TEE  9.52705  0.99 8.3 213.5
5 50 .08 0,176  0.4817 0.955 9.7 506 4
10 50 a6 Bo4Bid S 5S4, o - 9. % S505.4
15 50 .21 @7.0975  ©.1922 -0 3.3 Z19.m
z 50 734 A4 2006 0L 1TED O 5.5 213.5
75 50 17.28 D3.3445 C.2G0E 0. 3.2 213.5
20 50 1.0t 46,9401 Q.2EIE  0.99% 3.3 213.5
5 &G 0.05 0.367 o A 9,3 506, 4
1o ool 0.13 0.5393° O.24¢83 4. 9.2 506, 4
‘15 &0 $7.4 72.6822. 0.39%8 4. 8.9 213.5
2 =) &. B4 Wi 41BE  GJiTEEZ 6 8.3 2135
25 &4 16405 - B0.0204 , SLBN06  oLE S 210.%
50 6o 2624 1139.4554 0.3024 0,09 3.3 Ziae
5 7a 0.08  (.2980 o 9.5 586.4
10 70 0.38 0.9576 0.3831 o, 3.2 S0E. 4
5 70 12,91 $3.9C67 G.0043 0.9 8.5 213,58
0 70 S.74 40,9042 9.13428 0. 8.3 213.5
2 70 12.24 Fi.470:1 o297 0. 3.2 135
a0 70 15.89 75.88  0.3008 o, 2.3 i35
5 ! 0 >4 =

- & 7/} QE Zz

= =) &3] Z R g[ﬂ

éN 5] [+4 A= g wn =

c 1 wE  wgg B & &

[ & [=] 0 A QE

3 S a 8 80

§ g 5 83 ®O
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Rheological Data: PRODUCT TOMATO PASTE
Informacién Reolégica: PRODUCTO TOMATE
Newtonian approximation Aproximacion Newtoniana

Herschel-Burkley Model Modelo Herschel-Burkley
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Rheological Data:
Informacién Reolégica:
Krieger method
Herschel-Burkley Model
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

APRICOT PUREE

CONCENTRADO DAMASCO

Finisher 0.15 mm
Refinador 0,15 mm

The samples were apricot puree finisher Las muestras provienen de tamices 0,15
0.15 mm and 0.50 mm with average mm y 0,50 mm cuyos diametros medios
particles diameter 280y and 530u son respectivamente 280y y 530u
respectively. micrones.
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Rheological Data: PRODUCT APRICOT PUREE 0.15 mm

Informacién Reolégica: PRODUCTO DAMASCO 0,15mm
Single shear approximation Aproximacion simple
Power Law model Ley de la potencia

COEF. DE INDICE

ERIX TEMF. CONSIST. FLUJO R SHEAR RATE

5 10 0.9 0,327 0. 957 r.Eaus 1172.861
5 20 0.9312 0.3262 0.9444 7,.2902 1172.8961
5 30 1.038  0.2482 0.9079 2.2902 1172.861
5 40 1.1637 0.2127 0.7823 2.2%03 11772.861
5 50 1.2025% 0.2126 0.9543 2.2903 1172.881
10 10 3.6R202  0.3206 00,9947 2.2303 2293, 215
10 20 3.5538  0.3016 0.9793 2.2903 SBE6.4316
10 30 Z2.9192  0,3122  0.9391 2.2903 1172.861
10 40 3.0906 0.2B16 0.8011 2.25903 1i72.861
10 50  2.6377 0.2864 0.9911 F.E2503 1172,851
14 10 5.8007  0.0349 ©.9385 0,834 427.0832
14 20 5. 668 0. 033 0. 83834 0.834 427.0832
14 30 5.7091 0.0278  0.9558 0.834 427,083%
14 40 5.8524 0.02283 0.9579 0.834 427.083%
14 50 18.609  0.2848  0.98%24 0. 834 427.0832
20 10 B.7015 0.0B  0.9726 0.834 213.547
70 20 6.5162 00,0788  0O.3653 0.834 427.0837
20 20 B.32251 0.0664 - 0,9641 0,834 427.0832
20 40 B.1854 00,0567 O.9566 0.834 427.0837
20 50 6.1034 0,053%  0.9798 0.8%4 427.0832
30 10 8.8398  0.1676 00,9811 0.834 427.083%
30 20 B.44E3  0.152% 0. 9803 0.934 427.08322
20 30 - 7.9582 0.148 0, 98BE7 0.834 427.0832
30 40 7.4285 0.13%4  0.9853 0.834 427.0837
30 50  4,2917 0.1222  0.9848 0.8B98 45%5.6B69
S 2 3e &7 5t

> 2 Z @ AR B &

% X g H 3= =¥ <35

e 5o 52 daw =i P

8% B gEf gEI &

Q

5 5 88 R & 88

(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Single shear approximation

Bingham Model

BRIX

)
20
=0
20

z0

30
S0
a0
a0

a0

CONCENTRATION
°BRIX

TEFP.
10
20
a0
GO
Ein]

10
20
=0
0
50

10
wl)
20
A0

oo

10
20
a0
= 0
bl

10
20
20
AW

TEMPERATURE
°C

PRODUCT APRICOT PUREE 0.15mm
PRODUCTO DAMASCO 0,15mm

Aproximacion simple

Modelo Bingham

UMBEAL

COEF .

FLUENZIA CORNSIST.

1.9692
1.9806
1. 8088
Z. D66
LA o R |

7.32113
T.TO7S
7.8066
8. 26
6.3165

&. 1775
G. 0332
O 972
B. 0802
36 . 043"

= |
7. 353848
TLQ7E2
B. 8345
G.71749

11.2218
11.0817
10,269
H.dB@TT
2. 07352

YIELD STRESS
Pa

O, 103
0.0105
LRI 6] a5
0. 0048
0. D0

€. 0599
0. 03245
0.0183
0. 0168
o.0141

0. 004%
O.0027
Q. 0027
0, 0022
0. 1645

O 0177
QL0104
. 001
£, Q51
0L 0055

0, 0403
. O23
0L DEG

., QP35

L I B

CONSISTENCTY
COEFFICIENT
Pas n

0. 93
L9701
O 99s
4 PRl
0. 27aen

i

(SIS bt
O.9817
G.901d

Q. 531
0. 92065

0, 9e4
Q. 7456
0. 451
AT Lo
0.8313

0.35361
0. 943
0.39452
0. 8902
0. 8952

0. 9423
O, 9399
0. 935
O, 9298
O.9316

CORRELATION
COEFFICIENT

(Miranda, 1988)
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Rheological Data:
Informacién Reolégica:
Single shear approximation

Herschel-Burkley Model

LiMERAL

BRIX TEMP. FLUENCIA
S 10 1.2
o 20 (of8x)
=] =0 Q.18
5 0 |8 e 0
3 S0 O,21

10 10 Qe 73
10 20 CaTT
i0 30 .78
i0 0 Q.83
10 50 Q. (3.3
14 10 LA 5
i 20 [y =
14 30 0.6
14 40 .61
14 o0 3.6
20 10 Q.73
20 20 O 74
20 30 0.71
20 40 Q.68
20 50 Q.67
30 10 .19
30 20 1.11
30 = 1.03
30 =0 Q.99
30 50 p ERRL = |

CONCENTRATION
°BRIX
TEMPERATURE
°C
YIELD STRESS
Pa

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm
Aproximacion simple

Modelo Herschel-Burkley

COEF. INDICE

COMNSIST. Fl.UJ F
0, 7708 0.353 0.9613
0. BOOE 0, 3457 O,39432
0. 908 0. 264 O.9117

1.0013 0. 2276 0. 7811
1,0253 0. 2289 (6= i 2

Fa 049 0,3474 0. 9346

24951 0.3278 0.9785
PLEREE T 0. 3424 0. 9983
£.3952 0.3161 O.8149

I R | 0.3124 0.39317

S. 1866 0. 04354 0. 93949
e OEET G. 0367 0. B398y
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S 2456 0, 0252 0. 9585
15, 2545 0.3161 0. HE

= D.0g73 0. 937358
S THEE G 08B 0. 9871
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9. 5084 0. 0625 0.358
H.337 Cra D5 0. 9805

77239 O, 1824 I~ =
FArecys = 0.1663 O.9d23
E.8801 0, 1616 0.9884
6.5187 0. 1481 O.9851
G.H168 0. 1337 0. 9864
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> o @ Z e
25 .4 2B
@A <§<= :n—u
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(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Power Law model

BRIX

[ 38 R

=0
20
=0
20

20

30
30
20
30
30

CONCENTRATION
°BRIX

TEMF.
10
20
S0
40
a0

1O
20
20
40
bl 8]

10
20
20
G0

Sty

10
20
30
4

S50

10
20
30
0

=0

TEMPERATURE
°C

COEF. DE
CONSIST.
O, 9249
O.EETE
1.0803
1.2121
1. 2526

3.7615
3. 6314
3. 0337
S.Eld1
2e 7628

6. 5575
G.4101
6. 4587
6.6231
20. 7048

7.E0E8
7.3475
7.13748
. 845
&.8934

G, G104
9. 4807
8.8211
8.3455
8. 198%

COEFFICIENT
Pas n

CONSISTENCY

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm
Aproximacion Newtoniana

Ley de la potencia

INDICE

FLUJO = SHEAR EATE
0,3327 0, 957 22437 1200, 296
0.3262 Q. 4 Z.34539 1200.296
O 2482 0.5079 Z.3433 1200.296
Q. 2127 0O.7823 2.23439 1200, 256

0. 2126 0. 9543

L339 12000296

0

SR0E O.9947 0.23433 300.073235
a0ilz 0. 37593 2.3439 B00.1433
23123 0.393981 2.3439 1200.236
. 2BiE 0.8011 2.343%9 1200.296
« 2864 G.93911 2.3433 1200, 296

]

C'OCD:D.C-

0, O T4 0. 9885 0.8838 455.6869
0.0331 O.8984 0.8338 455. 6869
0.0278 0. 9558 0.8838 455.6B63
Q. 022 Q.3579 0. H3Esn 4535, 6867
0. 2348 09824 0. 8838 455, 68679

0. 08 0. 97EE D.89898 227.8439
0. 0788 0.9653 0,898 453. 68679
Q. 0654 0. IG5 0.8898 455,687
QL0567 0. BLEE 0.8898 455, 6869
QL0535 0.9798 0.8898 455.686%

0. 1676 0.9811 0.8898 455. 6869
0.1525 0.39867 0.88%98 4505.688%
Q. 148 0. 9867 0. 8898 455. 6869
0. 1354 0.9836 01,8898 455.6869
0. 1222 Q. 9248 0.8898 455.686%

FLOW BEHAVIOR
INDEX
(Dimensionless)
CORRELATION
COEFFICIENT
s-1

(Miranda, 1988)
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Rheological Data: PRODUCT APRICOT PUREE 0.15 mm

Informacioén Reolégica: PRODUCTO DAMASCO 0,15 mm
Newtonian approximation Aproximacion Newtoniana
Bingham Model Modelo Bingham
UMER AL COEF .
BRIX TEMP. FLUENCIA COMSIST. B
S 10 2.0612 O, 0106 0.9963
S i s] 2. 0721 Q. 0107 GL 9703
i e 1. 893 O, 0BG 0,995
= 44 2« 163 0. 0043 L
bl L4 Z2.1771 G, 0045 0.397848
10 10 7. 6636 0.0013 0. S55
10 20 B, 0879 0. 03532 O0.9517
10 30 8.1716 O.0187 0.9018
10 GO B.&737 0.0172 0.591
10 S50 E.6118 O.0144 0. 9206
14 14 F.O0013  Q.00418 0. 9Ea
14 20 5.8434 0.0028  0.7456
14 30 B. 77ED 0. 002 0. 9431
14 40 . 831 QL 0023 0. 9352
14 50 40, 8504 . 1747 0.8313
20 10 8.7969 0.0188  0.9361
20 20 8.4308 0.011 0. 249
20 30 8.0153 . 00365 O, 9452
2L 40 T.7459 L O0ES 0. 8902
20 30 T.B137 0. 0058 0. o937
20 10 13.5115 - 000488 8 [ W
30 P 12.55993 0. 0351 0.59399
a0 S0 11.6384 . Q3044 0. 935
30 0 1. 7259 0,085 0.39298
o S50 10,2832 Q. 0213 O.9316

2z
[e] 5] /)] >"[.1 ZE
3] & 2 o = o=
=z & E
§>¢ (" M |—|= [-'n-
&5 § B Ao <C
[ 1 [7) E= o e
Z M & A 0 g &
5° : 2 ags gy
8 = > 5] o

(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Herschel-Burkley Model

BRIX

L )

10
10

10
10

14
14
14
14
14

20
20
20
20
=0

a0
30
30
20
F0

CONCENTRATION
BRIX

TEMP.
10
20
30
0
S0

10
2
30
0
S0

16
20
30
40
50

10
20
20
40
850

10
20
30
40

S0

TEMPERATURE
°C

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm

Aproximacion Newtoniana

Modelo Herschel-Burkley

UMERAL COEF .
FLUENCIA CONSIST.
0.21  0.B003
0.21 0.8313
0. 15 G 9E
O.22 1.0426
G 2% 1.078
0.77 3.1639
0.8B1  2.0656
0.8%2  2.43247
0.87  2.488%
G.66 2.2469
0.7 S.8618
0.68 S.7276
Q.68  5.783%2
0.69 5.9354
e, 09 16.938
0.85 6.7187
0.84  B5.5216
0.8 . 3481
0.77 6.2177
0.76 6.1386
i, 85 8.651
L2 8. 2965
1.16 7.7163
1.08 " 7.2174
1.88 7. 2097
] >
= 85 =
® g DE g
q 24-1a
-] Q9
> 0o

IMDICE

FLUIO
0.353
0. 3456
0, 264
O.2276
0. 2283

0.3474
0.3278
O.34:24
0.3161
0.3164

0. 03434
0. 0367
0.0308
0. 02T
O,.2161

0.0879
0. 0864
Q.a73
0. 0625
0.0a59

0. 1824
0.1683
O.1616
O.1481
0O.1337

FLOW BEHAVIOR
INDEX
(Dimensionless)

E2
0.3613
RIS B0 3
0.9117
0.7811
0. 3082

0.93946
0. 9785
0. 2983
O.3149
O.9917

0. 9399
0. 895873
0. 9566
0Q.9585

0. 98

0,.9728
0. 9671
O.39637
0.958
0. 9805

O.9832
Q. 9823
09884
0.9851
0. DEE4

CORRELATION
COEFFICIENT

(Miranda, 1988)
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Rheological Data:
Informacién Reolégica:
Krieger method

Power Law model

BRIX
10

TEMF.
10

CONCENTRATION
°BRIX
TEMPERATURE
°C

Rheological Data:
Informacién Reoldgica:
Krieger method

Bingham Model

HEIX
10

CONCENTRATION
°BRIX
TEMPERATURE
°C

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm
Aproximacion de Krieger

Ley de la potencia

COEF. DE INDICE
CONGBIST. FLUTO = SHEAR RATE
3. 6558 0. 3205 Q. 9956 2. 909265 2Z20.4616
B = =
TN A
za ™ 2d
=OF TR .S :0 -
2 N o & b
0 A mz 3 &
z A B™ g [
00 o = %o
00 S A [o Q3]
2% = 8]

(Miranda, 1988)

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm
Aproximacion de Krieger

Modelo Bingham

UMBRAL COEF «
FLUEMZIA CONMBIST. S
V.6 0.0575 Q. 9873

YIELD STRESS
Pa
CONSISTENCTY
COEFFICIENT
Pas n
CORRELATION
COEFFICIENT

(Miranda, 1988)
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Rheological Data:
Informacién Reolégica:
Krieger method

Herschel-Burkley

PRODUCT APRICOT PUREE 0.15 mm
PRODUCTO DAMASCO 0,15 mm
Aproximacion de Krieger

Herschel-Burkley Model

LIMER &L COEF. INDICE

BRIX TEMP. FLUENZIA CONSIST. FLUIG R
10 in 0.76 0, 0709 Q.3972 0,996
z [
]
: : SE ST
S & > 28 <nE & &
o] § B = O =R NC) <O
; & o n g wEoe BA e =
i & A @ b & Rz g X &
9] =) = =4 B g g d
Z & = O Q = 3]

8 1™ > 0o E a 09

(Miranda, 1988)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

APRICOT PUREE

CONCENTRADO DAMASCO

Finisher 0.50 mm
Refinador 0,50 mm
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Rheological Data: PRODUCT APRICOT PUREE 0.50 mm

Informacién Reolégica: PRODUCTO DAMASCO 0,50 mm
Single shear approximation Aproximacion simple
Power Law model Ley de la potencia

COEF. DE  INDICE

BRIX TEMF . COMNSIST. FILLLLIO = SHEAR REATE

5 10 0.682 0.4332  0.965% 21,2903 1172.861
b 20 O, 8857 0, 3891 . 2461 21.2902 1172.861
i 18] DL 6e27 Q. a7z24 D.9478 21.2903 1172.861
b 0 1.0318 D.3214 0.9315 21,2903 11772.861
= =0 1,38 0.2519 Q.7E6T 21,2903 1172.68681
10 1G 4. 304 Q.352 O, 98648 117.285 3. 6645
10 e T 1 3 4 0. 3263 O, 998 J46, 6084 Z2.2903
10 30 4.9553 0.3172 0.9945 146.6084  F. 2903
14 () eh . EOZ O, 2919 D.9E3 BRE. 4216 2LE903
i0o S50 4 . 3859 0. 2762 D.E9EE 58504316 2. 903
14 10 S5.6498 0 0.0925 0.9252 427.0832 O.834
14 z 5.8986  0.0686 0,9282 427.085% 0, 824
id = G3.6071 O, 064 Q. 9207 427 .083% 0
14 40 5.85% 0.0478  0,9039 427.083% 0,834
14 50 6.0133 0,0431 0. 3084 455, 6869  0,8898
=20 10 S.98593 O.155 0.9797 AZ7.083%7 0. 8334
20 =0 B 5759 Cal321l5 0.39637 427.0822 0,834
20 S0 Ga. 167 D1t F 0,355 427,0832 0. 834
20 wHC) R s B Qw1072 D.93%96 427 .,.0837 J.8324
20 50 6.1034 00,0535 0.9798 427.0837 0.834
20 10 14.5978  0.2231 0. 9992 427.083% 0.83:
e1e 20 12,2131 O L 230085 Q. 998 427.0832 0,334
1) =0 10, 9821 O, 2271 L. 9987 427.083 i, 834
20 40 9.7121 0.2076  0.9932 427.0832 0.834
20 50 9.0724 0.2113  0.9B39 427.083% 0.834
z [+4 —_

S x > Fﬂg: S% 5 ‘EE

=¥ RS @ g g BA = .

Za 2 @ b A ME§ &

o = 59 5 E 29

8 : ©° = 8 °°

(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Single shear approximation

Bingham Model

BRIX

10
10
14
10
10

14
14
14
14
14

20
=20
20
20
20

30
30
30
30
30

CONCENTRATION
BRIX

TEM®.
10
20
30
40

G0

10
20
=20
40
S50

10
20
30

50

10
20
30
40
ol

10
20
30
40
50

TEMPERATURE

(o]
YIELD STRESS
Pa
CONSISTENCTY

PRODUCT APRICOT PUREE 0.50 mm
PRODUCTO DAMASCO 0,50 mm

Aproximacion simple

Modelo Bingham

UMBRAL COEE
FLUENCIA CONSIST. -
' I0O74 L P
1926 O.0163
SV 0.0108
O3 0.0117
2939 0.01

BL ORI = bl e
E

= I AT 0. 1384

g.814% 0.134
8. 5046 0. 1267

10. 4906 0. 035
. 3177 0.0313

6.6031 O.0113
. 53709 0. 0085
. 2076 0. 0078
L. 3045 0. 005G
E.4241 0, 0054

3.2179  0.0279
8,332 O.0218
d3. 1569 0, 01849
T BE53 2. 0167
&.7178 Q. 0055

23,4507 Q. 087E

19.723 O.0813
17.4871 G O742
14,8274 0, 0547
13. 6482 Q. 0571

COEFFICIENT
Pas n

R
0. 9963
0. IEES
0. 9974
0.3837
0.9318

0.9471

8 RS
0.29774
0. 8613
Q. BIYEE

0. 9408
DO F T

0,963
0,971
0,.9708

0.9365
O.3481
0. 9568
0. 9658
0.3833%2

O.8675
Q. H893
a. 8956
G.H7EY
0.9107

CORRELATION
CORFRICTENT

(Miranda, 1988)
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Rheological Data:
Informacién Reolégica:
Single shear approximation

Herschel-Burkley Model

PRODUCT APRICOT PUREE 0.50 mm
PRODUCTO DAMASCO 0,50 mm

Aproximacion simple

Modelo Herschel-Burkley

UMERAL COEF. INDICE
EBRIX TEMF. FLUENCIA CONSIST. FLUJO
= 10 O.19 0.5767 0.457 2
5 20 Q22 0.7539 0.4114
5 30 0.15 0. 5693 a. 3957
5 40 0.21 0.8327 0.33298
5 50 0.23 1.1749 02641
10 i0 0. B 3.6867 0.378
10 20 0. B8 4. 3117 0,.3513
10 B0 0. 855 &, 2736 0.3411
10 40 1,05 3,773 0. 3201
10 50 0. 33 3.6419 0.3018
14 10 0.E56 5.0025 G.1014
14 20 0. 66 5. 7521 0.0752
14 30 Q.E2 4. 9961 Q.0712
14 40 Q.63 5. 2343 0. 0525
14 50 0 Eel 5. 3787 0. Q475
20 10 Q.32 6.1153 0.1683
Z0 20 0.82 5.89803 Q. 1432
Z0 30 .82 5. 9339 0.1275
20 40 0.76 H.7114 . 1168
=6 =0 0,67 5. 4378 0. 0589
a0 - 10 .34 12,4056 0. 2453
3 20 1.17 10.32843 .25
20 20 1 9, 3678 0, 2487
30 40 1.48 8. 3344 0.2172
20 i 1.26 7.8176 0. 2303
8 g 2 % & § 2
E 5 4] S = 5 2o
o X g & B3 ~RE
S B @ g @E° BAE
Zm A A B & A Az 5
9 = & 50 BT E
z & = 00 (o) 5
8 = > o g =

F
0. 9699
C.951
0.9813
0.9363
O.7429

.2878
0. 9946
0.9958
O.9328
0.39955

0.9244
0,93
0,9225
e P05
a. 91

0.3816
0.9659
0.39378
0.359418
0.9805

0. 9985
G 2995
0.'39859
O.92931
0.39853

CORRELATION
COEFFICIENT

(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Power Law model

BRIX

Moo

10
10

10
10

14
14
14
14
14

20
20
20
20
20

30
30
S0
20
30

CONCENTRATION
°BRIX

COEF. DiE
TEMP. CONSIST.
10 Q. 7067
=0 0.3891
a0 0. BET7THE
0 1.0721
=0 1.3913
10 4, 4063
20 S5.2108
30 D.ld3a1
340 4., 7847
a0 Nt O
10 T
20 . 6HES
a0 . 3REZ
] &. 198
S50 A [
10 T HE376
20 TaS019
a0 e |
&40 7.2074
S0 5. 89354
10 16.308%9
20 12. 6364
3t 12,2647
40 10. 86
S0 10, 1424
s, e8¢
a° B
= z 8
B 39

PRODUCT APRICOT PUREE 0.50 mm
PRODUCTO DAMASCO 0,50 mm
Aproximacion Newtoniana

Ley de la potencia

INDICE

FLUJO =] SHEAR RATE
0.4352 0, 9659 2.34373 1200.,296
0.39188 0. 9481 2.3439 1200.296
0.3724 0. 9478 . 34833 1200, 296
0.3214 0.9315 2.34539 1200296
0. 2519 0. 7569 2.3439 1200, 296

.35 O, HEEE 3.7176 118.39848
0. 3263 0. 9939 2.384329 150,03749
5 T fR . I L T 3 Z.3439 150,.0279
Q.2%19 0.993 Z2.342349 600, 1493
Q.2762 0. 9953 Ze3dE39 GO0, 1493
0. 0925 0,9252 0.88358 «455.6869
. OE8E 0,.9282 0. 8898 450, 6869
0. 0647 O.9z207 0.8898 4535.686Y9
0. 0478 0, 9039 0.8898 455, 8869
0. 0431 0. 9087 0. 8858 455, 6863

0.155 0. 9Te7 0.8898 455, 6867
0.1315 0. 2637 0. 8838 4505.68639

. 117 0. 2556 O, B E9E 455, 6869
O 1072 0. 2396 0. 8898 455.6865
0. 05325 0. 9794 Q. 8898 455, 68659
0. 2231 LIS 1= o b 0.8898 455. 6869
0. 2306 0, 9998 0.0898 455.46969
O.2271 Q. 9987 0.8898 455, 6869
0. 2076 L TP L i C.EE9E 455, 54869
0.2113 0. 9839 0. 8898 455.6869

& 0 Z e

5 o ==

< X >8-

R 58 ~

Mz g B & °

BT g g e

o = 09

2 2 ©©

(Miranda, 1988)

40




Rheological Data: PRODUCT APRICOT PUREE 0.50 mm

Informacioén Reolégica: PRODUCTO DAMASCO 0,50 mm
Newtonian approximation Aproximacion Newtoniana
Bingham Model Modelo Bingham
LIMERAL. CUOEF .
BRIX TEMF=. FLUENCTIA CONSIST. =
o 1o 1.399368 G.OL7E L9963
S 20 2. 2951 0,017 0. 39685
= 30 L.6139& o, 0111 09974
5 0 2. 13978 O.alz Q.9837
9 S0 PSR I O.0102  O.09518
10 o .5 8.5984 (I B e ) 0. 9471
10 20 . 227 TR R 0,974
L 30 8.9023 0. 1295 0,.49774
10 40 10.9012 0, 0358 0.8613
10 S0 9. 75354 0,032 Q. 83897
14 10 748356 0.012 O 940
14 20 74472 O, OOl Q.B6TY
id 20 T.0355 0. 0081 0. 9Ee3
14 40 F.lahs 0. 0055 O.9671
14 50 7.E807 0. 0054 0.3708
C20 10 100 d4592 0. 0296 Q. 9365
20 =20 = S S . 023 0. 29481
20 300 T 2G4 E 0,02 (DI Kt
20 <0 8.&6762 0, 0177 0. 9R58
20 S0 F.Bb137 0. 0058 O.B8952
a0 10 2ZE.5779 . a0 0. 8670
20 20 22.3531 0, QBGS Q. 8893
30 30 15.819 0. 0771 O BIGE
20 40 15,8047 0.0581 DL E37ev
S0 50 15,4682 0. 0607 Q.2107

4
>
9 & 2 EE g
15} =) 4] (SR o2
& & = 2 £ E
X & |Q o <C
[l éo n =g - =
Zm 5] A wE Ak
: : : SES B
8 = > 5] o

(Miranda, 1988)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Herschel-Burkley Model

HRIX

o a L

el o]
20
20
20
20
30
30
=t
30

¥

d

CONCENTRATION

°BRIX

TEMF.

10
20
S0
a0

]

14
20
a0
40

S0

10
ele
4O
e

10
20
a0
40
Wi

1o
w0
30
GG

S0

TEMPERATURE
°C

PRODUCT APRICOT PUREE 0.50 mm
PRODUCTO DAMASCO 0,50 mm

Aproximacion Newtoniana

Modelo Herschel-Burkley

LIMBRAL COEF. INDICE
FLUENMCIA CONSIST. FLILTO
0.z 0, 5973 O. 4578

0,23 0.7817 D.4114
0. 16 0. 5905 0.3927
.2 O,93:271 0.3398
O, 24 12223 0. 2B

Q.86 2.773 0.378
O.32 a7 EE 0.3513
.89 <. 4383 O.3411

1.1 H.9212 G.3201
0.9 Se VBYY 0,.3018

O.1014 i =) G.1014
74 G.9z247 0.0752

0.7 . 6363 .07z
a.71 S.9168 ﬁ O52E
.73 G. 074 « 0475

1.0 E.86086 0.168%
0,95 t. BO32E O, 1432
g et B. 6703 0.1275

.87 B 4236 O.1168
O. 76 &.1383 0. 05EY

Z.66 13.8387 0. 2453
Z.28 11.5782 0.253
1.498 10,448 0.2487
1. 61 . B07 5 0. 2273
TS 8. 7289 0. 2303
[
1] )
@ SE s &
[ @E&. g8
B =9 o oE .S
»n ng 3 BA»
2 25~  pFEE
q 50 2 E
> 00 ﬁ a

G
Ll
mlm
t1u
=t

(.
ﬁalf
263
O.?4E§

. 9878
0. 9946
0. 9958
0. 9928
0. 3955

0. a4
.33
L& PR I
Q. 9054
.9l

. H9E1E
0. 9659
0. 9878
.31 8
O, 4805

O, 9aan
0. 9995
LS S =
0.9931
0. HHEE

CORRELATION
COEFFICIENT

(Miranda, 1988)
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Rheological Data:
Informacién Reolégica:
Krieger method

Power Law model

PRODUCT APRICOT PUREE 0.50 mm
PRODUCTO DAMASCO 0,50 mm

Aproximacion de Krieger

Ley de la potencia

COEF. DE  INDICE
BRIX TEMF. CONSIST.  FLUJO F SHEAR RATE
10 10 4,4387 0.3462  0.9878 3.7187 123.7937
10 20 #.89 0.9953 2.811% 139.4621
10 30 4.7708 0.9956  2.8112 139.4621
= K -
o & b e S 7 =4
> 5 = 5 2 oF
2 ¥ < Bg=  ZKE  Eg -
=l B o nE e 8Q% SE ;
g8 o gEd  BE§  BA )
3) = Z R’ BT g ﬁ 2
8 2 3 9 8 88
3 3] = - 4]
(Miranda, 1988)
Rheological Data: PRODUCT APRICOT PUREE 0.50 mm
Informacién Reolégica: PRODUCTO DAMASCO 0,50 mm
Krieger method Aproximacion de Krieger
Bingham Model Modelo Bingham
UM aL IZOEER .
EF T X TEMF. FLUENCIA CONSIST. R
10 10 B.573581 . 1348 0, 9E23E
10 20 e 1455 0. 1293 £, 9743
10 30 8.814 O T Rt 0.578
4
2] »
2 & @ 5 S &
2] B A
B X g & §g e <35
B 5o « & & 3 B &
Zm & a 2 A o
& e & o 2] % &
2 = g 29 89
8 = [ o o 09

(Miranda, 1988)
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Rheological Data: PRODUCT APRICOT PUREE 0.50 mm

Informacién Reolégica: PRODUCTO DAMASCO 0,50 mm
Krieger method Aproximacion de Krieger
Herschel-Burkley Model Modelo Herschel-Burkley
UMER AL COEF . INDICE
BRIX TEMF. FLUENZIA CONSIST. FL.UJO F

10 10 0. 87 3.797 0.372  0.9888

10 20 Q.31 4.186% 0.361% 0. 936

10 360 .88 4. 0958 Q. 35845 093967

Z
S 5 2 B § 7 &&
g = a 0= 5 9 Q=
Z = &
X B =0 ¢ =R NC] <O
[l §0 n g = B @ o=
= s A [ Az A &
m 3] - mz s
8" & 3 248"~ =58 B4
= &
P 00 o - 09
g 3 5 0o 2 & 39

(Miranda, 1988)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

QUINCE PUREE
(CHILEAN PRODUCT)

CONCENTRADO MEMBRILLO
PRODUCTO CHILENO

The simples were fro chilean industrial Las muestras provienen de industrias
food production installed in different chilenas ubicadas en condiciones

climatic contourn. climaticas diferentes
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Rheological Data:

Informacién Reolégica:

Single shear approximation

Power Law model

BRLX
10
1
10
)
10
10
10
1c
iz
12
12
12
12
12
12
14
14
14
14
1
14
1+
1
19
19
19
18
i3

T.l'

13

CONCENTRATION
BRIX

]
10
20
30
Ln]
1)
=10
i

5
10
=
a0
b
b
=Ta]

5
Ll
20
a0
40
ol
ol

=i
16
=20
e ¥
4k
S
&0
T

TEMPERATURE
°C

COEF. DE
CONSIST.
Z0.BO18
13.92Q7
12. 2016
11.2391
10. 8352
il.2462
11,5834
11.39678
S2. D56
234267
17.777%
130583
10. 2661
B, 2929
5, BEET
o JO48
53, 1535
39. 0233
28.9613
19,9149
16, 2524
13,9227
297. 1681
239, 7612
177,.4238
13%. 4767
122, 3017
98.8174
71,5493
65 1436

COEFFICIENT
Pas n

CONSISTENCY

PRODUCT QUINCE PUREE

PRODUCTO CONCENTRADO MEMBRILLO

Aproximacion simple

Ley de la potencia

INDICE
FLALLTO
Ci. 2052
el 18-
0. 2did
0 2ol LB
0. 2387
0.2169
Lk |
. 18401
(W

0. 2852

(= =1

D.25974

0, 32BE6

0. 30a9

Q. )

O, FR0dg
0, 225

0. 2605

0.2788

0.3147

C.Zl14

00,3153

0., 0725
G, 103

0, 1ded

O 1752

Oy 177eb2

LA T

0. 27263
. Z2dAe

FLOW BEHAVIOR
INDEX
(Dimensionless)

LREE

B
O S
0, 8545
. FI987

e RS
0. 9777
T
0. 9629
= b T
G, 9E1E
0., B8535
71 e =
. ag83v
O, 95ES
O, B9l

LB R

Q. 9922
e 9895
0. 9EYE
0.59814
D, 9793
0, Ba9)
0. B98E
0,935
0 GEA
0,9113
DRI
0. S0
I T

REGRESSION
COEFFICIENT

BHEAR RATE

e B LN A
0, 834 w01, 97
1. Biad Sa1.97
0,834 Z01.97
0. B34 =01,97
3. 8334 301,97
0, B3 =L, 87
0. BEd 01,97
0. B L =
0, 83 201,97
0. Bad =a1.97F
L. i34 S .97
0. B =0l.97
r, B34 Z01.97
Lia =t L
L, opazi=d S s2z

.5349 301.97
0. B34 a0l. 97
L= L FLL ST
0, B2 01 .97
O.834 FOl.97
- HI34 201 .97
Ohe B34 FE1 N R~ I
L Ha4q 201,97
O. 8334 SF01.57
- 8334 FO1,. 97
O a3 SO 9Y
0. BEa S0L .97
D B EEIRR A g

o
©»

(Madrid, 1990)
(Corbalan, 1991)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Power Law model

'BRIX
Lk
14
10
1
Lo
Ly
1
1
12
1z
1=
1=

-~
]

1z
1=
14
14
1<t
14
14
1+
14
1=
is
13
19
L

13
=]

CONCENTRATION
°BRIX

1<
20
30
whi
a0
=18
7

161
=0
30
40
S0
=

1o
=
30
40
=0
EQ

13
Z0
20
2
S0
(=1
70

TEMPERATURE
°C

DOEF . DE
CORNSIET.
s =
15. 5052
15, 8078
12. 54
e Y o
12. 56749
12.9793
12. 7EES&
a5, 724
25, OE43
19. 7615
15, 100
11,3898
H.EEES
5. 4555
EO, OOza
b It T
43, 41T E
S2. 2355
FZ2.1147
18,0515
15, 4535
279.5764
Z2E9. 9257
299. 1588
1%1. 8091
127. 0512
110, 7OVE
T B0aE
. BREE

CONSISTENCY
COEFFICIENT
Pas n

PRODUCT QUINCE PUREE
PRODUCTO CONCENTRADO MEMBRILLO

Aproximacion Newtoniana

Ley de la potencia

INDICE
FLULT
1, SREn
O FEEL
e e L 1= B
G a4l e
[ 4= i
O 20ES
0.1751
O, 16801
Q. 2523
. Z2B52
0, 2938
Gy wnla
0, 3205
), S0
0, 3815
0, 220

0. 225
O, ZE05
0, 2788
1. 3147
(eI B
. 3153
0. 0725

LR
0. 1 hEfa
0, 1752
[T o o
1, 1=
1, 223

o, b

FLOW BEHAVIOR
INDEX
(Dimensionless)

R
ik, P
. ES45
O, A

O aEs
oo FFF
0. 651
. SE3EE
L S5
. D516
. B5E5
L TR S T b
== R
O 9RED
0. Be9i
O, IRE2
ST Y S
. 9B37F 2
o, SeE
O, DE9E5E
0. 9896
. 9E1y
0y, 90as
EE =AY L ]
. EFS5Ei8
O, Ean
0. SE45
Q.9113
D 225
O, SO
O, B2

REGRESSION
COEFFICIENT

SHEAR RATE
. By G2l 1B
. BoIo B Y K -
. e FEL. 18
O 298 FEZ. 18
. BaId FEL- 18

i, SESH SE2Z.1IB
o, 2HE9H F2Z2.18
O, BERE F2Z. 18

(R EEs AT FEZ. 18
0. 5B39E SR2Z.18
oL aaEes ez 18
1, 8838 Sex. 1B
01, BlHSE S22. 18
C. 82898 S22 18
0. gH98 FEZ B
0, GaE9s w22« 1B
o, BHEed B
oL SEeE SE2EL1E

0. 85H38 SEZ. 18
. gE9g LN
. Bieg SEE. L8

0. B9 a2 LE2
o, 898 SE2. 18
. 88958 Fle, 18
e B aE2. 18
0. B8 SR2, 1B
e EE S a1
o. BEtd Sed. 1B
. 3893 2x2.18
0, e SE2. 1B

s-1

(Madrid, 1990)
(Corbalan, 1991)
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Rheological Data: PRODUCT QUINCE PUREE

Informacién Reolégica: PRODUCTO CONCENTRADO MEMBRILLO

Single shear approximation Aproximacion simple

Bingham Model Modelo Bingham

UMBRAL COEF.
"ERIX T* FLUENCIA CONSISTEN R SHEAR RAlE
in 5 2B.0919  0.1%37 0.9619 D534 301,97
10 10 22,048 0, LERD . 9458 r, B3 301,97
10 20 18.5029 0. 168 0, 9368 i B3 J0) - 97
10 @ 1kl B3ET 0, 134 . 9EQE D B34 0. 97
10 40 16.1248 001226 0,93483 B34 301,97
10 50 15.9875 O,1102 0,9503 0.B34 301,97
10 B0 15.8583 0.0743 0.9245% GLBEd E30L,.97
10 70 15.4001  0.07B9  0.9202 0.B34  301.97
12 5 S51.543%  0.3507 0.9004 0,834 301.97
12 10 40.2BEB  0.3433 0.9247 0.834  301.97
12 20 31.0676 0.2752 0. 931 B34 30197
12 30 23.3837 0.2139 -0.9391 0. B34 301,97
12 40 19,1753 0.1975  0,.9397 4,834 301.97
12 S0 14.3435 0.1711 Che 2004 0. B34 301.97
12 Bl 12.318 e 1509 03365 i, 834 S0,
14 5 BO.7013 0.4B28 0,9007 Gh. B 501, 97
14 1o 81.0754 U 1=22 0 1 SO i w230 S0 . 97
id 20 B4.19597 0.4371 O 9061 0.R34 301,97
144 S0 48 4152 [ C I ) g,9117 . 834 S0L. 97
i4 40 37,0313 0.3208 0.9055 0.B34  301.97
14 50 29.54452  0,2632 Q- 923 0.834 301,97
14 B0  25.538 0,233 0.9272 0,834 301.97
13 5 327.9357  0.5745 0.9 L8534 301,97
19 10 281.8379 0. 7653 0,916 i, 854 201,97
19 20 203 . 8055 i 7918 O, Hid ] 0,834 Sl .97
13 S0 186, 904 O RO Y. g831 . B34 301, 57
19 40 189.89%  0,609%  O.g492 UOEZY 301.97
13 S0 141,4057 0.05EB 0.BRER 0.834 301,97
i? &0 107.3802  0.8573 0,9213 0,834 301.97
i3 0131, 2683 Cha 73T e 0 0, 834 wol, a7
5 9 .
g ¢ 8 S 8 5
3 g & Bg = 23
|3 E é o] n S H= o Q=
50 > q ™ 2k & & B
& A (28] U

2 = & g9 89
8 a8 i~ go & O

(Madrid, 1990)
(Corbalan, 1991)
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Bingham Model

BRIX
1o
10
10
10
10
1o
10
1o
12
1<
12
12
12
12
12
14
14
14
14
1+
14
14
13
14
19
13
)
19
13
)

CONCENTRATION
BRIX

TJ’

5
16
20
S0
41
=
B0
70

5
10
210)
=0
41
50
Bl

5
10

P
S0
40
S0

EL)

10
20
=
L]
50
&0
7

TEMPERATURE
°C

UMERAL COEF.
FLUENCES COMSISTEN
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Rheological Data:

Informacién Reolégica:

Single shear approximation

Herschel-Burkley Model
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Rheological Data:

Informacién Reolégica:

Newtonian approximation

Herschel-Burkley Model
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

PRUNUS PUREE
(CHILE)
CONCENTRADO DE CIRUELA

CHILE
The prunus  concentrate (Prunus Las muestras estudiadas proceden de
domestica) sample was obtained from hot pulpa concentrada con un proceso “hot
break process (30-32°Brix). The screen break” de ciruela Prunus domestica de
size finisher was 5*10™* m. 30- 32°Brix. El tamizado de la pulpa se

realizd con una malla de diametro 5*10

m.
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Rheological measurements

Backextrusion method

Universal testing machine (Lloyd LR-5K,
Lloyd Scientific Instruments, Hampshire
England) was used with 500 N cell for
backextrusion tests. The poolish
aluminium rod diameter was 1.26*10% +
0.01* 102 m and the glass cylinder

diameter was 1.84* 102 + 0.01* 102 m.
Viscometer.

The rheological data have been collected
using a concentric cylinder Haake (RS-
100) sensor ISO 3219/DIN 53019 Z20
DIN

Medidas reologicas

Retroextrusion

Se utilizd una maquina universal para
prueba de materiales (Lloyd LR-5K) para
los ensayos de retroextrusion, equipada
con una celda de 500 N. Se utilizé un
piston de aluminio de superficie lisa con
un radio de 1,26*10% + 0,01* 102 m y un
cilindro de vidrio graduado de radio 1,84*
10% £ 0,01* 10 m.

Viscosimetria

Los ensayos realizados con la geometria
de cilindros coaxiales se realizaron en el
reometro Haake RS-100. Se selecciono el
sensor ISO 3219/DIN 53019 Z20 DIN
(Haake, 1994).
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BACKEXTRUSION RESULTS

Resultados Retroextrusion

380

- 370
360 %
350
340 +
330 =

320 +

o
]
&
A

Backextrusion 15°C
o Retroextrusion 15°C

o, Pa

c=99 4 037
R2 =0.9854

Backextrusion PEE" [
80 + a Retroextrusion 20°C

0.37

50 + c=907
30 | R% =10.9907

0 3 & .9 12 15 18 21 24 27 30

Fig. 1. Rheogram for Prunus puree applying backextrusion at 15 and 20°C.
Fig. 1. Reograma del concentrado de ciruela obtenido con la técnica de retroextrusion a 15
y 20°C.

(Pavisic, 1997)

54




CONCENTRIC CYLINDER RESULTS

Reometria de cilindros coaxiales

240 -
230 ‘
220 T
210 +

Concentric cylinders 15°C
» Cilindros coaxiales 15°C

a, Pa

5=98 3 029
R2 =0.9599

Concentric cylinders 20°C
a Cilindros coaxiales 20°C

|
=188y 2> |
R%2=0.9790 |
0 - - - , |
0 3 6 9 12 15 18 21 24 27 30 33
vl
73S

Fig. 2 . Rheogram for Prunus puree applying concentric cylinder rheometer at 15 and 20°C.
Fig.2. Reograma del concentrado de ciruela obtenido con la reometria de cilindros

coaxiales a 15y 20°C.

(Pavisic, 1997)
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CONCENTRIC CYLINDER RHEOMETRY EXPERIMENTAL VALUES

Valores experimentales obtenidos con la geometria de cilindros coaxiales

Concentric cylinders, 15°C Concentric cylinders, 20°C
Cilindros coaxiales, 15°C | Cilindros coaxiales. 20°C
7.5 D‘I}ME ! 7. 5-] 1 Foses . Fas
RE 51 + 3
2,19 129 & 7 226 119 + 4
337 136 + 3 2.43 125 £ 4
4.25 140 = 6 4,26 128 £ 4
5.02 144 £ 6 5.02 131 + 4
5.92 148 £ 4 5.92 134 £ 5
5.78 153 + 3 6.81 139 £ 5
7.38 156 = 3 7.59 142 + 5
B.3% 6l + & 2.4% 146 = 6
934 165 + & 938 150 + 6
10,20 169 + & 10,27 154 = 6
11.00 172 + & 11.01 57 + 65
11,84 | 176 + & 11,96 161 + 6
1274 | 180 + & 12.81 164 + 6
13.53 | 179 % 10 13.56 167 = 6
14.41 1BG & & 14.44 170 = 6
15,32 180 + & 15,35 171 = &
16.22 192 + & 16,25 176 = 6
16,99 195 = & 17.03 178 = 6
|7.89 198 + & 17,80 180 + &
1879 00 = 7 18.82 183 & 3
19,56 200 + 7 19,58 185 + &
20.46 058 + 7 20,46 187 + &
21.35 08 = 7 21,38 180 + &
2299 W o+ 7 | 2228 192 = &
23.04 22 =7 | 3304 194 + &
23,90 214 = 7 23.97 196 = 3
24,84 27T =7 | 2482 195 = 35
25 68 219 = 7 | 257 M0 = &
26,47 221 = 8 | 2651 M = &
2737 23 27 | 21483 4 = 6
38,24 225 £ 7 28,33 M5 = 6
| Isaz 226 £ 7 2906 W = A
I 2994 2% & § 20 95 M8 = G

(Pavisic, 1997)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

ORGANIC SOYBEAN YOGURTH

YOGURT DE SOYA ORGANICA

Oscilatory testing, strain and frecuency
sweep and static rheological data have
been collected using a Haake RS-100
(Haake Rheostress Mess — Technick u
Co.,Karlshuhe
(Flores,2002).

Germany) rheometer

La pruebas reoldgicas  dinamicas
(barridos de deformacion y frecuencia) y
realizaron en el
(Haake
Mess - Technick u Co.,Karlshuhe

Alemania) (Flores,2002).

estaticas se

Reoviscosimetro Rheostress
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STEADY RHEOLOGY

Reologia Estacionaria

e A et e .
m‘mﬁ"‘:;ﬁ‘-"h—aﬁ ZF =9 o soya sovbean yogurth
ﬁ__ = e | yequet comescizl |ocal supermarket yogurth
- el e e e
o T l"‘ﬂqﬁ_‘ ! 4 J}-i
8 i :.\.- — _‘h‘--\-“- 5,_ ..:...-::?I;‘.:
2 % — = — s = == = i
W  E— & e T A = A
8 = *-.._:" = F i
> ey 2 i— = ==
—— =4+ = I* T
{ e 5
T 0B J 4 1 1] g
g T " RS, T, SR - 000
Gradiente Valocidad {s-1)
Shear rate

(Flores, 2002)

Fig 3. Apparent viscosity of soybean yogurth and local supermarket yogurth
Fig 3. Curva gradiente de velocidad versus viscosidad aparente yogurt de soya y yogurt

comercial.

Shearstress (Pa)

—&— yogqurt de smya

Gradiente Velocidad (s-1) —— Palencil {yogurt de saya)

| —— Palancial {yogurt comergial)
(Flores, 2002)

Shear rate

Fig.4. Rheogram for soybean yogurth and local supermarket yogurt

Fig.4. Curva de flujo yogurt de soya versus yogurt comercial
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OSCILLATORY RHEOLOGY

Reologia Dinamica

Storage loss and shear

Slope loss and shear
complex modulus G’ G’ G*

R eyttt e —— |
Bl R R R R R A
e e et - e B e

S

Y

| — T SN T Rt e e g i S e

Gy GI, G"
P
E

[Iedrariwisweirsr M)

Strain (%)

Fig.5. Strain sweep of soybean and local super market yogurt

Fig.5. Barrido de deformacién de yogurt de soya versus yogurt batido comercial

(Flores, 2002)
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(Flores, 2002)

Fig.6. Frecuency sweep of soybean and local supermarket yogurth

Fig.6. Barrido de frecuencia de yogurt de soya versus yogurt batido comercial
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

SWEET MILK

MANJAR BLANCO

The rheological data was obtained by
back extrusion and oscillatory testing of
sweet milk produced from a local
supermarket concentrated milk.

The backextrusion technique was applied
to samples with thermal treatments from 1
to 8 hours (Osorio y Steffe, 1987), (Steffe
y Osorio, 1987).

Los valores presentados corresponden a
pruebas de retroextrusion y viscoelasticas
realizadas a manjar preparado a partir de
leche condensada del mercado local.

Las pruebas se realizaron a manjares con
distinto tiempo de coccion (1 a 8 hrs)
aplicando la metodologia de
retroextrusion (Osorio y Steffe, 1987),

(Steffe y Osorio, 1987).
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The backextrusion technique was applied
at 23°C wusing an universal testing
machine (Lloyd LR 5K) with a 500N load
cell and a 0.0065 m £ 0.0001 road

diameter.

Viscoelastic properties were studied with
a rheometer (Haake RS 100) with a cone

(1°grade) and plate (diameter 0.02m).

Para la técnica de retroextrusion a 23°C
se utilizé la maquina universal de pruebas
de materiales (Lloyd LR 5K), equipada
con una celda de 500 N. Se selecciono un
piston macizo de superficie plana con un
radio de 0,0065 m + 0,0001.

En la aplicacién de las pruebas dinamicas
se utilizé un reometro (Haake RS 100). El
sensor utilizado fue del tipo cono y placa
con un angulo de 1 grado y un diametro
de 0,02 m.
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Table 1. Sweet milk power law models with differents thermal treatments (tc) applying a

cone and plate rheometer.
Tabla 1. Ecuaciones ajustadas para el modelo ley de la potencia para manjar con

distintos tratamientos térmicos (tc), utilizando reémetro de cono y placa.

tc, hora Ecuacion obtenida 'S
te, hour Rheological models
STy E—
| c=2673% 0.98
- - L1130 o
2 c=127.64 0.93
- 023 o
3 c=177.827 0.87
4 c=121.529"" 0.96
=0 L0
o) c=26595v" 0.80
i & A P
6 oc=278.64%" 0.85
i 023 s
7 o =23047 v 0.95
. . 013
3 c=345.64v" 0.98
200
) & Sigmea
1G0 @
-.-F""".‘
Ek 120 &
0o ®
L ~ |
B 50
.-:|||"| |.
o |
0 100 400 300

E-i]f:zr (11{5]30'3

Fig 7. Rheogram with 1 h cooking time, using backextrusion methodology.
Fig 7. Reograma para muestra con tiempo de coccion de 1 hora, utilizando la

técnica de retroextrusion.
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Table 2. Sweet milk viscoelastic models for different cooking time.

Tabla 2. Ecuaciones G’ y de G” versus w con respectivo valor de r? para cada

tiempo de coccidn.

Ltc, hour ___

1

.?

LS|

S -1 Ohn Lh e

tc, hora Ecuacion para G°

G model

G'=4.86 0 ™*

G = 14.89 @ %
G =42.64 0%
G =79.90 o *B
G =102.14 0 *®
G’ =249.59 @ *#
G =21475 0 ™

G =295.14 ¢ ™

* Ecuacion para G°° r
i G maodel

0.86 G''=9.50 @™ 0.98
0.93 & =19.047 @ ™! 0.94
0.84 G’ =36.60 @ *® (.98
0.84 G’ =4588 0 **° 0.96
0.84 G'* =55.04 o 02 0.93
0.97 G =10834 0 % (.95
0.76 G =107.76 o **° 0.82
0.54 G’ =13326 0™ 0.60

Power law model obtained for 1 h cooking

time:

o =4.8837"°

(Vargas, 1997)

La ecuacién del modelo de la potencia

para tiempo de coccién de 1 h es:

¥ =0.99

(Vargas, 1997)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

CHILEAN SUPERMARKET SWEET MILK

MANJAR BLANCO COMERCIAL

Supermarket sweet milk rheological data
was obtained by backextrusion
methodology (Osorio and Steffe, 1987;

Steffe and Osorio 1987).

The rheological test was applied to the
market packing approach to a cylinder
internal radius 3.24 + 0,01 cm and 4.10 *
0.01 cm high (Silva,1996).

Los valores presentados corresponden a
pruebas de retroextrusién realizadas a
manjar  blanco  comercial chileno
envasado en envases aproximadamente
cilindrico de radio interno 3,24 + 0,01 cm

y de 4,10 £ 0,01 cm de altura.
Se aplicé la metodologia de Osorio y

Steffe (1987) y Steffe y Osorio (1987)
(Silva, 1996).
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Table 3. Sweet milk Power law models with different °Brix.
Tabla 3. Ecuaciones ajustadas para el modelo de la Ley de la potencia para manjar

blanco con diferentes contenidos de sélidos solubles.

Soluble solids content
°Brix

Rheological model

Concentracién de Ecuacién obtenida r2
solidos solubles (°Brix)
7 o= 8§99 §934 0,1670
72 {=) (=)
73 o = 1619 y%9° 0,7836
7/1 (~) (=]
75 {-) {=)
(Silva, 1996)

The Osorio and Steffe (1987) does not Para los contenidos de sdlidos

work with sweet milk soluble solids
content of 72, 74 and 75°Brix and for
71 and 73°Brix does not explain the

fluid behavior.

solubles de 72, 74°Brix y 75°Brix no
fue posible obtener ecuaciones segun
el método de Osorio y Steffe (1987).
En tanto para 71° Brix y 73°Brix, y
segun los valores de los coeficientes
de correlacién obtenidos, se puede
decir que el modelo de la ley de la
bien el

potencia no representa

comportamiento del fluido.
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Table 4. Sweet milk Bingham model with different soluble solids content.

Tabla 4. Ecuaciones obtenidas para el modelo de Bingham para manjar blanco con
diferentes contenidos de sdlidos solubles.

Soluble solids content

“Brix

Concentracidn de

Rheological model

Ecuacidn obtenida

sélidos solublas (“Brix) i
E.I G = 447 + 757 ¥ 0.8362
;2 a 330 + 1422 % 0.9218
;? a 800 + 1116 ¥ 0.8471
7 o = 1011 + 1421 0.8722
75 0 = 1024 + 1268 ¥ 0.8395
76 o = 1741 + 1622 ¥ 0.8848
(Silva, 1996)
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Table 5. Plastic viscosity data of Bingham fluid with different solubles solids contents of

sweet milk.

Tabla 5. Valores de viscosidad plastica (ppi) y contenido de sdlidos solubles para manjar

blanco del modelo de Bingham.

Soluble solids content ("Brix)

npl

Concentracion de solidos solubles ("Brix) (Pa s }
;% 955.831

“ 1489.080

73 1518. 234

74 1935.182

73 1934.983

76 2775.984

Plasctic  viscosity  data model
expressed in terms of the soluble
solids contents function is described

by the following equation:

upl = 1.97 *10=C"™*

La ecuacion que representa el
comportamiento de la viscosidad plastica

en funcién de la concentracién es:

R*=0.9110
(Silva, 1996)
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YIELD STRESS, BINGHAM MODEL

Umbral de Fluencia, modelo Bingham

Table 6. Yield stress data of a Bingham fluid with different soluble solids content of

sweet milk.

Tabla 6. Valores de umbral de fluencia (o ,) versus concentracién de sélidos

solubles (°Brix) para muestras de manjar blanco.

Soluble solids (°Brix)

Yield stress

56lidos solubles {°Brix)

Umbral de fluencia (Pa)

69
59
69
70
71
!
72
72
72
2
72
73
73
73
73
73
73
73
74
74
74
74

§]

b e B R RN
o0 O n oL LnoLn I

103.8
113.3
142.2
171.1
171.1
238.5
248.1
219.2
228.8
277.0
267.3
277.0
392.5
382.9
315.5
3533.3
354.0
355.3
392.5
363.6
373.2
431.0
450.2
479.1
458.3
5535.8
LBR.T
346.3
373.3

(Silva, 1996)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

MAYONNAISE MADE WITH MARKET CHILEAN
COMPONENTS

MAYONESA ELABORADA CON INSUMOS DEL MERCADO
CHILENO
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Table 7. Pilot mayonnaise compositions

Tabla 7. Composicion de la mayonesa elaborada

Componets Quantity (g)
Materias primas Cantidad (g)
Sunflower QOil
Aceite de Maravilla 129.4
Egg yolk
Yema de huevo fresca 15
Acetic acid solution
Acido acético solution 12.8
Mustard powder
Mostaza en polvo 0.8
Sugar
Azucar 1.0
Drink water
Agua potable 26.6
Salt + species
1.5

Sal + especias

Vegetable gum

Goma vegetal

**%0.1;0.2;0.3;0.5 %

(Gonzalez, 1997)
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Table 8. Guargum Mayonnaise Power law models

Tabla 8. Modelacion de mayonesa elaborada con goma guar.

Concent. (%) |Modelo In (- Ik [(Pas™) rz
| Mode1l : i
aJ.1 |LEY POTENCIA|D.13 |86.3 0.834
| Powrer Laar
0.z [LEY POTENCIZA|0.15 1113.3 [0. 845
B Fower Law .|
(0.3 LEY POTENCIRZ |C.16 103.3 0. 894
Fowrer Law
|
.5 LEY POTENCTA | 0,14 3.7 | 0.854
Fower Law |

(Gonzalez, 1997)

Table 9. Xanthan gum Mayonnaise Power law models

Tabla 9. Modelacion de mayonesa elaborada con goma xantan.

Concent. (%) |Modelo n (=) |k (Pas") rd

0.1 LEY POTENCIA [0.14 T8 0.979
Fowrer Lesar

0.2 “|TEY POTENCIA |0. 16 103.7 0.929
Fower Lawr

0.3 LEY POTENCIA[Q.15 83.7 0. 857
Fower Laww

0.5 LEY POTENCIA[D.17 116.7 0,895
Fower Lesar

(Gonzalez, 1997)
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Table 10. Xanthan-guar (50:50) Mayonnaise Power law models

Tabla 10. Modelaciéon de mayonesa elaborada con mezcla xantan-guar en proporcion

50:50.

Concent. (%) P::Eul:ll_elp. n (- k [Pas" r2

i Model

0.1 LEY POTENCIA |0.15 T2 B.756
Fower Lawr

0.2  |LEY POTENCIA|[0.11 6L. 3 0.952
Fower Lawr

0.3 LEY POTENCIA (0,16 g1 0.942
Fower Lasw

0.5 LEY POTENMCLA[Q.16 £3.3 0.987
Fower Leaar

Table 11. Xanthan-guar (70:30) Mayonnaise Power law models

(Gonzalez, 1997)

Tabla 11. Modelacion de mayonesa elaborada con mezcla xantan-guar en proporcion

70:30.
iConcent. (%) |Modelo n =) k [Pas™) rs
(01 LEY POTENCIA|(0.14 60 0.8E87
Fowrer Lawr
0.2 LEY POTENCIA|O.17 16.7 0,953
Fower Lawr
0.3 LEY POTENCIA|0.17 6.7 0. 358
Fowrer Lawr
0.5 LEY POTENCLA|OQ, 18 161.7 0. 5964
Fowrer Lawr

(Gonzalez, 1997)
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Table 12. Xanthan-guar (30:70) Mayonnaise Power law models

Tabla 12. Modelacion de mayonesa elaborada con mezcla xantan-guar en proporcion

30:70.
Concent. (%) [Modelo n (=} k {Pas™) rZ
0.1 LEY POTENMNCIAIQ. 1S 88.3 (. 963
_lf"_r_:-wer L B ]
0.2 LEY POTENCIA|D, 16 102 .3 0.850
o Fower Law
'_IL‘.S LEY POTENCIA|QD. 16 Q94,3 0.891
Fower Law
0.5 LEY BPOTEWNCIA|D. 16 106, 7 G.879
Fowmer Lawr

(Gonzalez, 1997)

Table 13. Consistent coefficient (k) power law data for different shelf-life mayonnaise

(xanthan-guar gums) at 19°C collected with a rotacional viscometer Rheostress Haake RS-

100 using parallel plate (® 35 mm, gap 1 mm)

Tabla 13. Valores de k (modelo ley de la potencia) en funcién del tiempo de

almacenamiento de mayonesa con goma xantan y guar obtenida a 19°C

con el

viscosimetro Rheostress Haake RS-100 con el sistema placa-placa (® 35 mm, separacion

1 mm)

Goma vegetal f
wegetable gum

Storage [days)

Tpo. Almac.[dia) -

k (Pas™

Concentracién Total de Gomas Vegetales (%)

Full vegetal gum conc. (%]

6.1 0.2 0.3 0.5

: 3_0:?2 X-G 88.3 102.3 94.3 106.7
f(an;tan 78.0 103.7 83.7 116.7
Gu;a“u: 85.3 113.3 103.3 73.7
5':}:5% -G 72.0 61.3 81.0 63.3
?n::|:393|::14 K-G 60.0 46,7 64.7 61.7

(Gonzalez, 1997)
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Fig.8 Frecuency sweep oscillatory data storage modulos for xanthan — guar gum
mayonnaise, parallel — plate (® 35 mm, gap 1 mm) at 19°C.
Fig. 8 Datos oscilatorios barrido de frecuencia, médulo de almacenamiento para mayonesa
con distintas proporciones de goma xantan y guar. Placas paralelas (® 35 mm,
separacion 1 mm) a 19°C.

(Gonzalez, 1997)

1000
= 4 g
A~ 100 ; a
) § Q ; § 5 é % s i @
10 +
1 |
1 10 100
w rad/s

Fig. 9 Loss modulus for xanthan guar gums mayonnaise parallel plate (® 35 mm, gap 1
mm) at 19°C.
Fig. 9 Valores promedio, para todas las concentraciones consideradas de G” para
mayonesa elaborada con los distintos tipos y proporciones de gomas vegetales en funcion
de w, placas paralelas (® 35 mm, gap 1 mm) a 19°C.

(Gonzalez, 1997)
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RHEOLOGICAL DATA
INFORMACION REOLOGICA

CHILEAN GRAPE CONCENTRATE (PAIS VARIETY)

CONCENTRADO DE UVA (VARIEDAD PAIS) CHILENO
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Grape fruti (Pais variety)

Grape juice rheological data at different
soluble solid content (16,20,30,40,50,60
and 70%) and different temperatures
(5,10,15,20,25,30,35,40,45 and 50 °C)
were obtained.

Rheological data for grape concentrate
were collected with a rotational
viscometer RV-2 Haake, model FK and
the Krieger method was applied for to

obtain the rheological models.

Concentrado de uva (variedad Pais)

Las mediciones reoldgicas se realizaron a

muestras de concentracion
16,20,30,40,50,60 y 70% de sodlidos
solubles 'y a las temperaturas

,10,15,20,25,30,35,40,45 y 50 °C.
Las propiedades reoldgicas se
determinaron utilizando un viscosimetro
RV-2 de marca Haake con bafio
termorregulado, modelo FK.

Para los calculos se utilizé Ila

aproximacion de Krieger.
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Physical, chemical and microbiological data of chilean grape concentrate (Pais

variety).

Caracteristicas fisicas, quimicas y microbiolégicas de zumo de uva variedad Pais del

mercado chileno.

a) Soluble solids 72%
Solidos solubles

b) Total solids 72%
Solidos totales

c) pH 3.3

d) Etanol content

Contenido de alcohol

0.42 %pl/p (Yow/w)

e)Volatil acid content

Contenido de acidos volatiles

0.003 g Acetic acid
0.003 g Ac acéticol/kg

f)Titrable acidity

Acidez titulable

0.0001 g Tartaric acid
0.0001 g Acido tartarico

g) Reducing sugars

Azucares reductores

70.45%plp (%wiw)

h) Sulphurus anhidride

Anhidrido sulfuroso

72.9 mg/kg

i) Plate count

Recuento microbiologico

Total account : 2* 10°ufc/ml

Recuento total

Coliformes account: absent

Recuento de coliformes: no se registran
Yield and mold account:absent

Recuento de Hongos y levaduras

j) Relative density

Densidad relativa

1.3995 g/ml

(Parra, 1991)
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The rheological

represent the data were Krieger method,

simple, shear and

approximation.

The Krieger method gives an excellent

representation of experime

Rheological Data:
Informacién Reolégica:
Krieger method

Power Law model

model

to Los modelos reoldgicos se obtuvieron

applied
aplicando las metodologias de Krieger, la
newtonian aproximacion simple y la newtoniana. La

mejor correlacion se obtuvo con la
metodologia de Krieger.

ntal data.

PRODUCT GRAPE JUICE (PAIS VARIETY)
PRODUCTO JUGO DE UVA (VARIEDAD PAIS)
Aproximacion de Krieger

Ley de la potencia

S lidos Temparatara B T 15
"obales() Lo (Fa¥a"n)  fadim) adim)
}JEHSMHEQb Temperature o o B

Lés e . 003E 0. 9551 0. 7808
1 i 0.0028 . Féil 0. F4467
16 13 3 OOED G.5917 " 0.9690
i =i 0. 0083 Lo G 7783
id 2% G.0017 ﬂ,?éﬁi D.FTTE
is Jo . Q008 1.0800 DHELT
& 35 Q. C0Ga 2 0. Fa02
ta 40 0. 0006 1.1734 0.914%
164 L5 OO0 1.1385 O
L& 50 OGS 1.2099 DL Fa9Y
a0 = » QO0E 13084 3. 9889
20 i O, 00E L=8851 e FHOS

(Parra, 1991)

78




20

2
20
20
=]
i
ac
b= Ll
30
20

poi

LR

15
0
=]
3G
€ |
54
g

50

G 0]
0, 00al
0 L RGO
L8 IS L 8]
0 . QOG0
0 o OO0
0L 000

DL B0ad

. Q006
0 . 000G
0 Q004
L o 1 L
0. 0008
00001
0. G000

0, Q000

0.0108
. Q&L
O Qa2
0. 0077

LRI e T

1.%001
1.3631
1.5395
1L.2784%
L. 45%4
1.5072
1.4685

L.4388

1.237%
L.g3dod
1.25&9
1.E203

1.3183

" 1.3937

1.5973
E.7a5l
L4538
B 13 )

0 .2501
1.6G001
10075
.7313

1.1314%

0.9878
L
0.7984
07824
0. 22483
O, FRE0
0 .989%

OLFF5T

0.5999
. 9510
i, FHIS
¢.9813
. FP45
02370
0. FEGY
0.7635
0.9939

. 2837

0. 39240
0. 9978
. 97483
O, 7589

J.9851

(Parra, 1991)
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PRODUCT GRAPE CONCENTRATE (var, Pais)
PRODUCTO CONCENTRADO DE UVA (var, Pais)

Rheological Data:

Informacién Reolégica:
Krieger method Aproximacion de Krieger

Bingham Model Modelo Bingham

Dolidogg Temperatiura Ty Ty ¥
iiffiﬁﬁiﬁk (20 (P {P%#EF Cadim)
1 5 0,149 9.0026  0.9988
ié& i0 ~G. 16T 0,003 0. F507
L 15 =) GOET . GOEE LERR S
] ) =i ~0 . E7T5 U.GQED G L9840
i 25 R P D.0016 Fa P77
i Cig) ol R | L0 0L FEEE
14 35 O 4a08 LR o B .G
id e LA D 001S 0. Fams
14 L& S B B L = e ML 0.9713
14 H0 ~G . 35059 J.0015 0L 705
o 5 ={1.4174 i, ONEE 0. 990
24 14 = . 3987 0 Q027 G, FERS
=iy 15 =, BI85 O L DGE s D FEAE
e 2 =i} EmEST 0L O3ES D.F913
e F =i el 1 0, 0082 2. 57874
A e —id. 7997 D.0021 J.98481

(Parra, 1991)
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Rheological Data:
Informacién Reolégica:
Krieger method

Herschel-Burkley Model

PRODUCT GRAPE CONCENTRATE (var. Pais)
PRODUCTO CONCENTRADO UVA (var. Pais)
Aproximacion de Krieger

Modelo Herschel-Burkley

Soligos Tempsratura Ty S T T
Totalesi®) =ty = {Pa®s™r) iadim) o imd
e & Taier | o.o0m6  0.oa44  0.9809
Lé ig .01 LTS o = L FEF4 D.FE71
L& io DL G, 0itd 10470 3,94%3
14 20 A PR U G o QOED Q. F774 0. 9771
1& =D 0,0 QO 00ls 1, GiET 0.9774
L& 30 T (i o alelnr | 1.2174 e FEUT
14 1] o e O, DOG 1ud42E 0, 9a9%a
14 40 L ) O, Q002 1.28a608 0.89978
= a5 DL 08 O, G032 l.18560 O, FO0Y
1 {0t O O 0,0001 1.3386 3.9135
Ed a 0.0 S alalak ] 14113 . F7a4%
=0 14 O, Oy O QO 14375 . 7635
=20 15 D08 0L 0000 1.598902 . F46E
=l =in) b e DG 18558 3 FEY0
=L 25 Pt O O L2193 a, 9909
i 24} 0o 38 GHEGGG 1. &S0 O, P72
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=40 L 0.0 O L O 1.7581 0, FRE0

(Parra, 1991)
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Table 14. Temperature grape concentrate apparent viscosity data models
Tabla 14. Ecuaciones de regresion de la viscosidad del zumo de uva en funcién de la

temperatura.

Sample
Maodel
Soluble zolids [%46)
Musstra Ecuacisn i
iE

{¥S5.Solubles)

e e et o e et o e om0ttt 2 e e e
ié = 53.0i93%exp {(~2.963e-2%T } -0, 9%
20 0 = 2.5930%anpl—4.510e-2%T) -3, 8
0 n = 3.AF21%expi{-3.403e-2%T ] Q.99
443 n o= 10.0176%aup(—3.704e-2%T)  —0.99
=i n = 1Hh,.1880%%ewn{ ~4 . 030e-2%T ) =L T
Bl n = &8.5182%exp{-3.Flée-2%T! -0.8%9

(Parra, 1991)

Table 15. Temperature grapes concentrate flow index
Tabla 15. Ecuaciones de regresion del indice de flujo de zumo de uva en funcion de la

temperatura.

matnple
soluble solids (94) Model

MdEE T a Eouacion r
ok i o - -
(% SC.Hplubles)
s m=1 |"|:'nf.-' - ELHE':_:"J:___;H"" "G“r?-rE }"il-
5 — e o o i =,
T n=i.06%sxp {—-3.4%2-3%T) ). 7 Pur

(Parra, 1991)
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Table 16. Concentration grape juice versus apparent viscosity grape concentrate (var.

Pais)

Tabla 16. Ecuaciones de regresion de la viscosidad de zumo de uva en funcién de la

concentracion.

TEMPERATURE

PEMFERATL

{8y

5

TSR L8 v mamem i b et s e B

MODELS

ECUSTION

1, einiopge- el

£

it

B u tad v

&L 0dhd

= I e -] 2 ey Ech
Fesdhe-anlT 2,040

IR T s fan e b ki e i s o

Py o~
RIS = it o

(Parra, 1991)
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APPENDIX
APENDICES

1. Conversion factors / Factores de conversion

1. Density ‘densidad

1 g em™ = 1000 kg m* = 62428 lbmn pie™ = 0.0361 lbm pulg™
1 lbm pie™ = 160185 kg m™

2. Mass and strendgth /' Masa v fuerza

1lpm=160z=0453539kg =453.503

1 ke = 1000 g = 0,001 ton mctric = Z. 20462 |bm = 35274 o=
I N =1kezms? = 10" dyna = 107 = cm 5% — 022481 Ib#f
1ibf=4 448 N =32 174 Ibam pie s

J. Length 7 longitud

1 m = 1000 mm = 10% pm = 3 2808 pie = 3937 pulg — 10936 yarda

1 pulg = 2,54 coy = 25 40 mm = 00254 m = QUOE3T pie = Q02 TTE yarda
4. Power, torgque and energy / Potencia, torque v energia

I Bau=1035T= 1055 kT = 252 16 ¢al

| hp = 550 pic Ibf 57 = 745,70 W = 0. 7457 kW = 0. 7068 B 57’

1 W=1Js5"=023001 cal 5’ =0.414 Bwa b™* = 1.341 (107") hp

| B lr™ = 02931 W =0.2931 I 5

L Bm = 1 kg m® 5 = 107 dyna em = 0. T376 pie bl = 9 4586 {107") Biu
1 pic Ibf = 1.35582 Mm = 1.33582 1 = 1 2851 {107 Bt

5. Pressure andeffort / Presion v esfuerzo

1 bar = 10" Pa = 14.5038 Ibf pulz™ = 0.987 atm = 33 .48 pie Ha0 a 4 °C
1 Pa=1MNm~ = 10dyna cm™” = 98692 (10%) atm = 7.5 (107"} torr

1 Il pulg™® — G804 8 Pa — 6 804(107%) atm = 6895 kPa

1 Ibf puig™ = 2,300 pie [0 — 20360 pulg Hg

1 dyna cm™ = 0,10 Pa = 10 bar = 0987 {10 atm

1 atm = 101.325 kPa = 14.696 psi = 1.013 bar — 29921 puls He @ 0°C
1 atm = 760 mm Hg & O “C = 33.90 pic HaOr a 4 =

&. Temperature 'temperatura

Trchin = o + 27315
Taomin ™ { TFaeentsei + 459 6T 1.8

Tewrermee = 1.8 Togg. + 32
1‘!'-:|I|:ir.|-l|. o n.l';mll '32}-‘" 3

T. Viscosity /viscosidad

IP=1dymascm™ =0.1Pas=100cP=100mPas

IPas~ 1000 cF = I0P = 1kgm™* = 1 Nsm™ = 067197 lbm pie”* s
lcP=1mPas—>0001 Pgs=001 F

1bmpict 57 =1.4882 kg m’ =" = 14882 cP

8. Cinematic viscosity / viscosidad cinematica

1 cSt=0000000 mZs"=1 mm" 57 = 558001 pulg® hr' = 0.00155 pulg® s

1 S5t = 100 ¢St = G000 m© 5

L m™ s = 10 e%1 = 10,7639 pic® 57

3. Volume [ volumen

1 m' = 10° em® = 10" L {hitros) = 26417 gal (US) = 35.3145 pie’

1 pie’ = QO0ZEINT m’ = 74805 gal (US) — 28.317 L. = 6.2258 gal (UK}

1 gal {LIS) = 128 oo (fmda) = 3 7854 L = 08327 gul (LK) = 0,003 T2 m"
1 m® 57 = 15,8502 US gal min™' =264.17 US gal s

1 US gal min™ = 630902 (10 )y m® ¢' = 3. 7854 L min’

1 ibm hr™t = 0453592 kg hr' = 1 25908 (10™") kg <
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2. Greek alphabet / Alfabeto Griego

A-a | Alpha Alpha N-v Nu Nu
B-B |Beta Beta =-¢ Xi Xi

M-y Gamma |Gamma |O-o Omicron | Omicron
A-5 |Delta Delta Nn-w |[Pi Pi

E-¢ |Epsion |[Epsilon |[P-p |Rho Rho
Z-C Zeta Zeta -0 Sigma Sigma
H-n Eta Eta T-71 Tau Tau
©-0 | Theta Theta Y-u Upsilon | Ipsilon
-1 lota lota O-¢ |Phi Fi
K-k Kappa Kappa |X-x Chi Ji

A-A Lambda |Lambda |W -y Psi Psi
M-p | Mu Mu Q-w |Omega |Omega
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