SRR AR E RN Y Y
EHAHIT L

Fov T8 5 PGB R R

BHERF D FRIF EEF
mE e XEF

hERE: FRE XF

L g : 10832058

5 4 1 3EEH (5126)

F2 pP: 108 & 12 % 18 p

m 7 FREYE | AdEad S
40% 10% 30% 10% 10%

1
=n
R

Signature of Advice Professor:



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NN

36 8 5Bk R B

564255 (5126)

2019/12/18

— N —é‘;] :‘

=4

-~ H- Fv fg‘rj\,};‘gﬁ L B ¥ oRGE G e *#irﬁﬁ, :z:m%zgs

ey

Ji

s A gen -5 BEATRT TR ShAGRHR 0T s R e

) 8
CF

o~ kg B EHME R ERF RGO AH L

#F &

FEEF S S e e B - Bed W R0 BRSSP pe okl
Mo R 4109 30 FTRR-REF A EREARLIF T4 )
YR RGAR S BMEPE- ﬁn&l"1§ “Ki}n%‘r i‘_mjﬁg%tmﬁaét,ﬁﬁ, < Hoap
Fehkes FRARTHEREEDRT 39 TR -REF0RRERENMR
B ER RIS R E ot A oo §pEsE (PS) (PR TR ML B
FofE o e SN E S Ry TRIEH RPN F T 9 Fioa a0 (%0
Az (CMC) et 2% (GG)) 2 B4p3 v % $d 119%% % w4 (SMP)
fo 1096403 b = el 0] nfE T an B BR 5 Bt S pE s iR ok
B oSMP/GG R &5 122 4 48k 1t 5 SMP/CMC i & HAl4p 541t F L F
SMP/CMC & & #4] ¢ 4p 4 #teriefh 7 £ 0 T 5 v F 2 2 4w v {0 CMC
2 B EmR gl I3 UEARALRBRB T Mo IR LRI AT S AR TH
LABER T RREF R ES D F GNP R W LR & Fn
AARR AR M B S P e 015960 5 pEAERT 1 84.4306 B ¥4+ % (BSG){r
15.57% M £ & (GC) 3 & d bl o s b it » e dov T3 EH S HET L

7% 27 4 0.16% ¥ pE47(BSG84.43% - GG15.57%)¢ % -
1



N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SN

BLEkEH s IR RS P EMEAAEI Y Y R TS REHE
WAL FERE > Fu L Ab ol Em? )2 300 R hiy s (Segall & Goff,
1999) o fedv MR B KERREF P - L FH DIHHELIHEF A E4E
Z_}+ (Spagnuolo et al., 2005 )- k2 # % %% ¢ B =5 % (GG ) 1. & % (LBG )~
9 Agakg (CMC)~ = i fei & T E A Lens ptob— g 2 g2ty

E ML e ARZER T O TR % 2| (BahramParvar & Mazaheri, 2011) -
Sy H- 3 FRRSR S F SN R o 8 el
¥

Daw and Hartel. (2015)% 3 ¥ - 3-v Fih{cdv 7R & & pe @l avkidip £
LAEF o M RERR &SRR R Tk o g L e R EARR
fopivid o FFF FR A TR T v B RARIoRA 2 B ehip 3 5% ¢ B F

H- k8 (P<0.0001) » @ v £ B RIRE T I 2 B Ecdp B2 B ehiigt
LR oI G5 Fod [ E R A e R TREH e R S g W

SRR G o dey FRAE T RO E HIRE 7 L dp R G
BMEFE (P<00001) A Py LR PR T oL B2 R alfF L8 -k
BRGSO R Gl B bR RE LR 8 T RIRrdd FRA L B chip
3O T ek B 4 BRG]l (P=0.0026) c MEF v B 7 BP0 Tk
fo @ At o 1090l WA AUREHE G Bk dukd oo ¥ FUE a4
oo WA AR LG Bl dukd o HRKEH T 40030 T g
Tympk % oot Eoo] o g1 erd BT ek ke B B T Ak g T o et G st

Z 3 (P<0.05) &3 TR G4 o Fod FRAfrEA L FehipI (E% 7 ki
T Iag e TG MFAERE (P=0.1638) 7 490k Ty
P B RE T IaF e R Fho] ok FRRfedy TR B aps v
HWIR S LG B EF L (P=0.6666) ° "% 5 §° §/4_32.09 3] 45.5% il i ¥ 7]

2



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

+ %R st (P=00109) frpiur @ L R e rirE N aEF 25 ¥ 4
B PR 273 1 386% - 36 FARIERL Wi ey 24 HF (P =
0.0021) > & fE k2o HmARLE B RE2Z B HALE o ¥ i fo
FA AR Bl e At e TR R b e AR R AR R SOP BT B
* 2 gn ik e 3 fo procream LA Sk c SEEF I T 5 B AUt 0 ¥ Sk

ﬁ}n ~ 5Uy i/q\ # 3 o procream B = kG IR e B P R alicE R C o

o
F_k

B s SRR R Y e A g e d A ARy BRI T KRk g |
7 4% W Fee Fent R S PO F I A B (39.4%) hEE A
TF R0 FORART Y B9 FRE S E A kM A 2 I (P<0.005)- 7
o dev B RIRfolk R it F 2 B ansh £ R o - RepE* procream LA ih
PREH T ER T hgkit F AR o #2155 1 1.62 ¢ min? > B K ¥ Byt
FALRE (P>005) *sigyngs? 496engon J il = e pB fie & 63 fRad & Bl

(0.32gmin-1)» @ #rj B i $& &g fRd R B0 * Fd JiR & 4l 2 eher

k=1

Bk e 80 AP 2EH D R R o fR 1 SR R P e

|

AR LG AFdp R o
S A0 F-pA I ET HoERR SR ks R

ERg) 780

Cheng et al. (2015)% 3. CMC BiREFEIPN LT 2GR Bl Bk
e SMP BIEE O FF Ikehd 5 SRS fomS @ kenk g R4 o AT
49.17+0.10 mN / m 4= 9.57+0.03 mMN / m o %t 73 45 (SMP)i3 it e i % 4 o B &
64 % P| CMC ik A& erEE ¥4 (p<0.05) « % ¥ %3 BLei's X > % F SMP e i
Bm R enf R R B B AL T 5 T Ein% T B4 » CMC
Bon i pH ok B g R T e e B pH # BN 3 & GG 7 SMP
B BT 0 Futin G WA T (€% o 535 SMP/ CMC sk hif & $23)

F R CMC RERBFFE4L 0 39 kA& (p<0.05)- Timfjc (D4,3) ¥ CMC

3



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

o 4e @ A B ] o 4 BUE MR Y RETT 0 &7 % & CMC R T 0 %

l\jt
A
(g
3
A

RiF o F 7 RIERDCMC SkiERR £ F 5 R RS R -
B s 3 £ 0.05% (W/w) CMC shifim ™ 54 i £355 tho ff PRy p
SR A B 500 4°CT 21 R (S ehk F S A B B B SRR o

R BP AT SRR » AR IERT » F IR SMP/CMC R & i g §
SMP / GG i st = £0.40% (w/w) ek & ™ » CMC -k 73 % A4k & P AE 130

GG 7 i SHiLAE R -

r s Bt EHE R SRR e R e & A el

BahramParvar et al. (2015):F # = =t #03] &k & 4744 R {rfe it & 5 Bcdy 0
PR F > SR R A ATEIE R o E S o BSG end b et B Bgom d &2 AR
AR e AP R B (2 o Tt BSG ~ CMC 4r GG thie & 7 13k § U P ehdk A » BSG
GRS RFHIEREMNT 01595 A0 F FIREF P B B CMC § 4% B H
TR R o RS A3 3060 ((FEpagk R 5 0.35%:150%BSG fr 50% CMC sk
&) 4r 65.229 (0.159%: GG $f %) 2 - £ A 5 0.159%PF R & 4 ¢ BSG 1r
GG it G 4c > § B 4ok F IS o (4 d F ENER £ 4+ ¢ CMC v GG »
Gl 4@ e AR 3 BSG MM it K o B RAB AR RS fom i
R SRR R R LB e B b5 SPEER & 01598
84.43%BSG f= 15.57% GG iz B % %~ s 3 * BSGC it 5 /K22 Al A X2 ¥
th— B2Ed § oaeh® TH| - X 2L d Behd TM AR o ARAER S HDER
WO K fop it @ Fah T OB E A B 2 040£0.012 Pas - -5.65+0.212°C -
62.38£3.2469% 1= 0.57£0.007 g/ min- 2 MIFPI F v 2 F B2 Bl BF 4 2

(P >0.05)

- &L 2
1 Y o

Lo 4o 78§ $ophens IR it 43 AW Fol L



w

10

11

12

13

14

15

16

3R ok it 5
2. IR LB AERM P * CMCE 2 dm b AR T (6% 355 (8505 v (T W o

3. 12 0.159% e % pESEIE BIR & 84.439% ¥4 5 ¥ fo 155790 K &

N
% o

~Q&A

1 }F‘l %ﬁ_)@’fﬁ ljiaf%['%‘]_:,}i ) é

rxr= g e Rt

B oAl - LR

%

ol

Eb’g o

SR T

2.% pEif4p A2

CUERE)

N
Ji

M 3 e B0 ??FE'FQ

PH IO T EF

5 i

B g R e & R 1

B kit kP h fBIL 1

—‘b :% /}F"
1. %é?&(mMmWﬂd)&%@“%ﬂ’{ﬁ%%ﬁﬁiﬂ
SRR RS TR 0 ¢ § F L foskael -
FERE R
= RIEFRKGHIMRE—EE !
FEHMK ZRIKGH M =X KGH M
Soft-served ice cream Gelato Ice cream
FEHE RS A »ES R [ W RS W EE
FEw ARG A FARE 4R |FERSDE 58] B
4 »aERe kR
iy 3~6% <8% >8%
hm 2 -5~-7°C -8~-10°C <-18°C

FRib RS MRMEMENRSECRE THREMB) N, ERMASES TERZSBREBL, M0 EEiaE.
B{L R & MR EAMER-20F C LU T RUR RSB B oD B BEE-18°C LU T SE /.

BHRR=UEE BB (gn)RE

5

EEFE NT0

FoegE S ra g




10

11

12

13

14

15

16

17

18

19

NN S i

B < (2015) St F4c 1 B o EAF DAL £ S

B d =(2005) & % Wz Bt o B4 B RAL o R A o S

Daw, E., & Hartel, R.W. 2015. Fat destabilization and melt-down of ice creams with
increased protein content. International Dairy Journal 43:33-41.

Cheng, J.,, Ma, Y, Li, X, Yan, T., & Cui, J. 2015. Effects of milk
protein-polysaccharide interactions on the stability of ice cream mix model
systems. Food Hydrocolloids 45: 327-336.

BahramParvar, M., Tehrani, M. M., Razavi, S. M. A., & Koocheki, A. 2015.
Application of simplex-centroid mixture design to optimize stabilizer
combinations for ice cream manufacture. Journal of Food Science and
Technology 52:1480-1488.

Sangle, J. K., Sawate, A. R., & Rodge, A. B., 2015. Utilization of guar gum as
stabilizer in ice cream. International Journal of Current Microbiology and

Applied Sciences 4: 284-287.



i~ Wi 5000 -

=) ~J
= o
= o
o o

[ ]

5000 =

4000 +

3000 =

Consistency coefficient (Pa s")
P
(=]
(=]
=

1000 =

0 y 3 ]

4% 6% 8% 10%
Protein concentration (%)

Fig. 1. Consistency coefficient of ice cream mixes as protein concentration increased:
M, nonfat dry milk; 4, milk protein concentrate; A, whey protein isolate; @, pro-
cream. The error bars represent standard deviations between replicate measurements. (paw and Hartel, 2015)
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Fig. 2. Flow behavior index in ice cream mixes as protein concentration increased: W,
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Table 1
Formula breakdown (%) for ice cream mixes containing different protein levels from either nonfat dried milk, milk protein concentrate, whey protein isolate or procream.”

Ingredient 4% Protein 6% Protein 8% Protein 10% Protein
NFDM MPC WPI PRO NFDM MPC WPFI PRO NFDM MPC WPI PRO NFDM MPC WPI PRO

Water 59.28 59.7 59.55 59.55 58.66 58.75 58.55 58.53 5844 57.80 57.56 57.47 57.62 56.83 56.56 56.49
AMF 11.92 1193 1198 9.79 11.87 11.89 11.98 8.69 11.84 11.86 11.96 7.58 11.77 11.82 11.95 6.48
Sucrose 16.70 16.70 16.69 16.65 11.47 15.60 15.54 15.5 7.25 14.50 14.40 14.40 0.86 134 13.25 13.20
DM 0 0.78 1.08 0.84 0 0.56 1.02 0.67 0 0.35 0.95 0.48 0 0.13 0.89 0.31
Lactose 0 578 5.8 58 0 5.71 5.74 574 0 5.64 5.69 5.68 0 5.57 5.64 563
NFDM 11.75 0 0 0 17.65 0 0 0 2212 0 0 0 29.40 0 0 0
MPC 0 476 0 0 0 7.14 0 0 0 9.50 0 0 0 11.90 0 0
WPI 0 0 455 0 0 0 6.82 0 0 0 9.09 0 0 0 11.36 0
PRO 0 0 0 7.02 0 0 0 10.52 0 0 0 14.04 0 0 0 17.54
MDG 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.23 0.12 012 0.12 0.12 0.12
PS80 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Stabilizer 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

2 Abbreviations are: NFDM, nonfat dried milk; MPC, milk protein concentrate; WPI, whey protein isolate; PRO, procream; AMF, anhydrous milk fat; DM, dairy minerals;
MDG, mono- and diglycerides; PS80, polysorbate 80.

(Daw and Hartel, 2015)
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Table 2
Formula breakdown (%) for ice cream mixes containing different protein levels from blends of nonfat dried milk with either whey protein isolate or procream.”

Ingredient NFDM 4% NFDM-WPI 6% NFDM-WPI 8% NFDM-WPI 10% NFDM-PRO 6% NFDM-PRO 8% NFDM-PRO 10%
Water 5028 57.72 56.21 54.68 58.18 57.06 55.95
AMEF 11.92 11.91 11.9 11.89 10.81 9,71 8.59
Sucrose 16.7 16 15.24 14.51 154 14.11 12.81
D 0 0 0 0 0 0 0
Lactose 0 0 0 0 0 0 ]
NFDM 11.75 11.75 11.75 11.75 11.75 11.75 11.75
WPI 0 2.27 4.55 6.82

PRO 0 3.51 7.02 10.55
MDG 012 0.12 0.12 0.12 0.12 0.12 012
PS80 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Stabilizer 0.20 0.20 0.20 0.20 0.20 0.20 0.20

2 Abbreviations are: NFDM, nonfat dried milk; MPC, milk protein concentrate; WPI, whey protein isolate; PRO, procream; AMF, anhydrous milk fat; DM, dairy minerals;
MDG, mono- and diglycerides; PS80, polysorbate 80.

(Daw and Hartel, 2015)
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Table 3

Ice crystal sizes of ice creams made with single protein sources at protein content of
4, 6, 8 and 10%.°

Protein source”? 4% 6% 8% 10%

NFDM 246°° + 03 273BP 15 208BP 17 3207 +24
MPC 2530 124 29480 L 27 2760 04 35778 4+ 18
WPI 220°+19 27.78P 09 262 + 33 220P + 09
Procream 243° 1 38 283BP 10 287°P 429 40.8% + 2.1

? Values are means + standard deviation (the error between multiple measure-

ments); values with same superscript letter are not significantly different from each
other at & < 0.05.

b Abbreviations are: NFDM, nonfat dried milk; MPC, milk protein concentrate;
WPI, whey protein isolate.

(Daw and Hartel, 2015)
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Table 4
Air cell sizes of ice creams made with single protein sources at protein content of 4,

6, 8 and 10%."

Protein source® 4% 6% 8% 10%

NFDM 1828 4+21 273% 432 198414 24778 4+37
MPC 21278 +1.7 2428 425 221° 405 30.7% + 2.3
WPI 24878 23 2348 .14 2558 ,08 2388821
Procream 240" £ 52 300" +63 266" +42 28288412

? Values are means =+ standard deviation (the error between multiple measure-
ments); values with same superscript letter are not significantly different from each
other at & < 0.05.

b Abbreviations are: NFDM, nonfat dried milk; MPC, milk protein concentrate;
WPI, whey protein isolate.

(Daw and Hartel, 2015)
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Table 5
Correlation coefficients between melt rate and mean ice crystal size, consistency

coefficient, flow behavior index, and amount of partially coalesced fat of ice creams
made with single protein sources.

Variable Variable Correlation P-value
coefficient
Melt rate Mean ice crystal size (um) 0.4752 0.008
Consistency coefficient (Pa s") 0.4100 0.0302
Flow behavior index (n) —0.4787 0.01
Amount of partially coalesced fat (%) —0.6894 <0.0001

(Daw and Hartel, 2015)
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Table 6

Changes in average particle diameter (D, ), span values for freshly prepared emulsions and flocculation degree (FD %) after ageing at 4 °C for one day for emulsions with

different polysaccharide concentrations.

Emulsion Gum concentration (%) Day 0 D45 (um) Span Day 1 FD %
D43 (pm) D43 sps (pm)

SMP/CMC 0 0.99 + 0.05° 1.81 + 0.02° 0.98 + 0.05% 0.87 + 0.04° 12.88 + 0.15°
0.05 0.84 + 0.02° 1.81 + 0.03° 0.86 + 0.02° 0.76 + 0.02° 11.59 + 0.24°
0.10 0.77 + 0.03° 1.74 + 0.06% 0.79 + 0.03°¢ 0.70 + 0.03" 0,74 + 0.04°
020 0.77 + 0.06° 1.68 + 0.06" 0.76 + 0.05° 0.70 + 005" 9.87 + 0.24°
025 0.68 + 0.034 1.66 + 0.05" 0.68 + 0.034 0.64 + 0.02¢ 7.50 + 0.25°
0.30 0.65 + 0.024 1.69 + 0.03° 067 + 0.024 0.62 + 0.02° 5.33 + 0.02¢
0.40 0.65 + 0.03¢ 1.68 + 007" 0.64 + 0.03¢ 061 + 0.03° 6.08 + 020

SMP|/GG 0 0.99 + 0.052 1.81 + 0,022 0.98 + 0.05° 0.87 + 0.04° 12.88 + 0.15°
0.05 0.76 + 0.03° 1.81 + 0.02% 0.76 + 0.03" 0.68 + 0.03" 12.54 + 030°
0.10 0.64 + 0.03¢ 1.84 + 0.08° 0.65 + 0.03¢ 0.59 + 0.03° 8.34 + 0.20°
020 0.63 + 0.02° 1.75 + 0.04® 065 + 0.02° 0.58 + 0.01° 7.19 + 0.18¢
025 0.61 + 0.03¢ 1.74 + 003 0.60 + 0.03¢ 0.57 + 0.02° 7.34 + 0.064
030 0.64 + 0.03¢ 1.63 + 0.05°¢ 0.64 + 0.03¢ 0.61 + 0.03° 473+ 017
0.40 0.72 + 0.02° 1.62 + 0.07° 0.70 + 0.03° 0.68 + 0.02° 497 + 0.15°

The numbers are mean + 5D of three replicate, with three readings made per sample.
Different superscript letters within a column indicate values are significantly different at the level of p < 0.05.
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Table 7 Mixture design with 3 components (basil seed gum: BSG, catboxymethyl cellulose: CMC, guar gum: GG) and 1 process variables (gum
concentration) as well as experimental responses

Formulation BSG “MC oG Cruerm concen ration Apparent viscosity Draw temperature Cheerrun Meling rate
code () {Fa.s) (=) (] e/ min}
1 100 0 0 015 0.170 —6.2 42,995 0569
2 0 100 0 015 0123 —4.85 50.765 0.802
3 0 0 100 015 0.160 —4.45 65.220 0.642
4 50 50 0 015 0.190 —4.15 30.732 0.541
5 50 0 50 015 0123 —4.55 52408 0577
(¥ 0 50 50 015 0.140 —4.75 44,628 0.626
7 3333 3333 3333 0.15 0.113 -53 42580 0.643
8 06.67 16.67 16.67 0.15 0.570 —4.85 49885 0321
9 16.67 B6.67 16.67 015 0.117 —4.85 45.875 0.622
10 16.67 16.67 66.67 015 0.147 —4.5 51.725 0615
11 100 0 0 035 0.857 —5.6 55.715 0.059
12 0 100 0 035 0413 —4.6 56.815 0658
13 0 0 100 035 0480 —4.35 46,930 0660
14 50 50 0 035 0577 -39 30,600 0102
15 50 0 50 03s 0.773 —4.45 54.638 0.700
16 0 50 50 035 0407 —4.95 61.460 0.632
17 3333 3333 3333 035 0.553 -53 59.082 0470
18 B6.6T 16.67 16.67 035 0.710 —-4.2 33.192 0216
19 16.67 B6.67 16.67 035 0.407 —4.25 52,387 0.552
20 16.67 16.67 06.67 035 0.347 —3.95 51.800 0658

(BahramParvar et al., 2015)

33



Table 8 Predicted model for physicochemical data of ice cream formulations containing different ratios and levels of three stabilizers

Attribute Predicted model R? R? (adj)
Apparent viscosity ¥ = (1.535B5G + 0.236CMC + 0.336GG—2 646(BSG x GG) + 0.319(BSG = X,) 9092 % 85.62 %
+ 0.148(CMC x X1) + 0.148(GG % X;)
Draw temperature ¥ = —5.90B5G—4.T2CMC—4.40GG + 5.13(BSG x CMC) + 2.57(BSG x GG)-1L1T(CMC x GG) 9998 % 99.84 %
~82.22(BSG »x CMC® » GG)~-26.44(BSG » CMC)—-31.84(CMC » GG) + 0.30(4 » X;)
+0.12(CMC x X1)-0.32(BSG x CMC x X1)-047(BSG x GG)-0.T2(CMC x GG x X,
~1.63(BSG x GG x X, )-8.30(BSG x GG x X,)-20.82(BSG x GG % X )
Overnmn ¥ = 49.6BSG +53 8CMC + 56.4GG—84.3(BSG x CMC)+2164(BSG x GG)+6A(BSG x X1) 9993 % 99.36 %
+3.0(CMC x X1)-9.1{GG x X1)-19.0( BSG x CMC % X,) + 45.9(CMC x GG x X)
+92.2(BSG % G x X1) + 330.9(BSG x CMC x GG x GG x X,) + 556.4(BSG x GG % X )
Melting rate ¥ = 0.303B5G + 0.T19CMC + 0.657GG—0.820(BSG x CMC) + 0.630(BSG % GG) 9530 % 91.07 %

+1.648(BSG x CMC)~0.262(BSG » X)~0.070{CMC = X,) + 0.756(BSG = GG = X1)

B5G, CMC, GG, and X1 mean basil seed gum, carboxymethyl cellulose, and gum concentration, respectvely

(BahramParvar et al., 2015)
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Table 9 Analysis of variance for the different models fitted to responses of Table 1

Apparent viscosity Dvaw temperature hermn Melting rate
Varation source df  Seq 58S P df Seq S5 P df Seq 55 P df  Seq 58S P
Regression 7 101795 0.000 17 618895  0.001 17 173200 0006 9 0.731954  0.000
Component only - -
Linear 2 021157 0007 2 1.141%1 0.000 2 364.39 o022 2 0351614 0.000
Quadratic - - - 3 247485 0,001 2 539.89 0002 3 0107768 0.002
Special cubic - - - - - - 1 68.76 0.131 - - -
Full cubic 1 007203 0013 - - - - - - 1 0.027445 0,020
Special quartic - - - 1 020736 0.000 1 38.99 0095 - -
Full quartic - - - 2 095040  0.001 1 12,80 o2 - -
Component* concentration
Linear 3 0.72172 0000 3 052481 0.007 3 149.57 0.006 2 0167074 0.000
Cuadratic 1 001263 0246 3 001250 0.021 3 287.24 0.007 1 0078080 0.001
Special cubic - - - 1 000960 0.029 - - - - - -
Full cubic . - - - - . 1 94.10 0013 - - -
Special quartic - - - - - - 1 242 0.027 - - -
Full quartic - - - 2 026763  0.004 2 173.85 0007 - - -
Residual error 12 0.10170 2 0.00105 2 116 10 0036086
Total 19 1.11965 19 619000 19 1733.16 19 0768040

(BahramParvar et al., 2015)
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Table 10 The desirable ranges for
each response for optimization of
stabilizers formulation

Parameters Goal Lower Target Upper Weight Importance
Apparent viscosity Maximum 0.113 0.8567 0.8567 ] ]
Draw temperature Minimum —6.20 —6.20 —3.90 1 1
Overmun Maximum 30.600 65.220 65.220 1 1
Melting rate Minimum 0.0587 0.0587 0.8017 1 1

36

(BahramParvar et al., 2015)



