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TOM TAT

Thit cd sdu chira ham lwong dinh duwdng cao, va cd ddc tinh kj thudt t6t nhw kha nang giir nuoc va
béo cao, do vdy rt thich hop cho ché blen cdc san pham thit nhu xiic xich. Muc tiéu ciia dé tai nham
161 wu hodi thanh phan nguyén liéu bao gom thit cd sdu, mé va meée da dén dg dam hoi va lue céit ciia
san pham Xtuic xich, sir dyng phll’077g phdp bé mdt ddp iing. Két qua thi nghiém cho thdy, dg dem héi va
lue cdt dirt ciia xiic xich cd séu anh I1Lr077g I6n dén gid tri cam quan ctia san pham. Két qua thi 11ghzem
ciing da xdc dinh dwoc phiong trinh t6i wu cho thanh phan nguyén liu trong san xudt xiic xich cd séu,
Voi hai cong thirc 16i wu khde nhau tuy thude vao doi tiwong sir dung, cong thire 1. thit 55%, mé 23,6%,
nude da 16,4% va cong thike 2: thit 48,1%, mé 25%, va nude da 19,95%. Do vdy, o thé két lugn, xiic
xich cd sdu ¢é thé duoc san xudt I‘hanh cong bang viéc 16i wu hod cong thirc nguyén liéu.

Tir khéa: thit cd sdu, xiic xich, cdu tric.

ABSTRACT
Optimizing the formulation of raw materials affecting the structure
of Crocodile (Crocodylinae) sausage

Crocodile meat contains a high level of nutrients, and shows excellent technological properties
(i.e, fat and water retention capacities), resulting in appropriate for processing of meat products such
as sausage. The current study aims to optimize formulation of raw materials,such as crocodile meat,
backfat and ice, based on springiness and shearing force of the sausage using response surface meth-
odology. The results indicates that springiness and shearing force were the main independent variables
influencing sensorial characteristics of the sausage product. The optimal models for formulations of the:
raw materials for producing sausage product were successfully determined. Depending on acceptance
of the target consumers, the two Jormulations, including meat, backfat and ice of 55,0; 23,6; 16,4%
and 48,1, 25,0 and 19,95%, could be used. It is concluded that the crocodile sausage product could be
manufactured by optimising the formulations of raw materials.

Keywords: crocodile meat, sausage, structure.

1. Pit van dé

Trong cac bo phan ciia con c4 séu, da (khoang
20%) 1a phan c6 gié tri cao, dugc sir dung rong
1di trong nganh thudc da cao cép, do co do bén
va dan hoi t6t, thit chiém ti 1¢ cao (khoang 59%)
thuong it duoc quan tdm hon (Saadoun va Ca-
brera, 2008). Tuy nhién, thit c4 siu hién nay khé
phd bién vi ngudn cung 6n dinh va gia thanh
khong cao. Thit c4 sdu ngon, nhidu vitamin va

dudng chét, chtra nhidu amino acid thiét yéu, dac
biét la an toan vé sinh thyc phdm vi khong bi anh
hudng boi nhitng thude ting trong va khang sinh
trong qua trinh nudi, d6 12 ngudn dinh dudng ly
tudng lam thuc phdm cung cép cho con nguoi.
Da c6 nhiéu bio cao cho thdy thit c4 sdu chua
thanh phan dinh dudng rt cao, ham lugng pro-
tein cao (18-22%), ham lugng m& thap (2-5%),
va déc bi€t a c6 ham lugng acid béo bao hoa thip
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(37,7%), trong khi ham luong acid béo khong
bdo hoa cao (61,8%) (Hoffman, 2008; Morais va
cong su, 2013). Thanh phéan acid béo trong thit
c4 shu chtra cac acid béo oleic (33,1%), linoleic
(15,22%) va dac biét 12 acid arachidonic (3,66%)
rat tdt cho strc khoé con ngudi (Hoffman, 2008).

Khac véi cac loai nguyén li€u thit khac nhu
thit heo va thit bd dugc st dung chinh trong ché
bién xtic xich, thit ca siu c6 mau nhat do chua
ham luong sic t6 haem thdp (Faustman va cong
su, 2010) va c6 dac tinh k¥ thuat tét nhu kha
ning gitt nuGe va béo cao (Morais va cong su,
2013). Vi thé, thit ca sdu 12 nguyén ligu rat thich
hop cho ché bién cac san phém thit, tao san phém
¢ chét luong cam quan va chét luong hoa ly
cao. Do vdy, viéc st dung thit ca sdu dé ché bién
thanh cac san phdm thyc phdm nhu san phdm
xtc xich 1a didu rat can thiét, nhdm tao ra san
phém c6 gia tri dinh dudng cao, da dang hoa san
phdm va ddng thoi tao dau ra cho nganh chin
nudi ca siu.

Ngoai ra, trong ché bién xuc xich cé nhiéu
yéu t6 anh huéng dén chét luong thanh phim
nhu thanh phan va ti 1€ nguyén liéu, phu gia va
gia vi st dung. Dé nang kha ning canh tranh véi
san phém xuc xich hién cé trén thi truong, do
dan hdi cta san phdm xtc xich cd sdu can phai
nghién ctru mét cach can co dé dam béo tinh 6n
dinh cua san phém.

Xuét phat tir nhitng vén d trén, ching toi tién
hanh nghién ctru t8i wu hoa thanh phan nguyén
liéu nhu ty 1€ thit ca siu, mo va nuée da dén do
dan hoi va luc cat dat san phdm xtc xich c4 séu.

2. Vit liéu va phwong phap nghién ciru

Nghién ciru dugce thuyc hién tai khoa Cong
nghé Thuyc phdm (CNTP), trudng Dai hoc Nong
Lam (PHNL) thanh phé H6 Chi Minh (TP.
HCM).

2.1 Vit liéu, phwong tién nghién ciru

Thit c4 sdu dugc cung cap boi cong ty c4 sdu
Hoa Ca, TP.HCM.

Céc gia vi, phu gia dugc cung cép boi cong ty
phu gia thuc phim c6 ngudn gdc tai Piic, dong
tai TR.HCM.

Vit dung va thiét bi dung trong ché bién: can,
mdy xay, may cutter, may nhdi, ndi niu, may
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déng gbi chan khong,... tai xuong ché bién thit
cé; thiét bi phan tich c4u tric thuc phém Zwick/
Roell tai phong thi nghiém hoéa sinh, khoa CNTP,
truong DPHNL TP.HCM.

2.2. Phwong phap nghién ctru

Séan phdm xtc xich c4 séu dugc ché bién theo
qui trinh: Nguyén liéu — Xay — Tao nhil twong
— Nhdi vd boc — Nau — Bao goi — Thanh pham.

Thanh phén nguyén vat liéu hinh thanh nén
san pham xuc xich gdm thit ca sau, m& heo, nudc
d4, cac chét phu gia két chu va cac gia vi huong
liéu. Trong d6 ty 1& cua thit c4 sau, m& heo va
nuée da 1a quyét dinh nhiéu dén do dan héi va
luc cit dat cia san pham. Vi vay, chung toi cb
dinh céc thanh phan phu gia, gia vi, chi thay doi
céc ty 1é thit, m& va nudc da dé phan tich anh
hudng cta ching dén do dan hodi va lyuc cét dut
clia san pham,

Trudec tién, thuc hién cac thi nghiém tham do
8 xé4c dinh pham vi anh hudng dé tién hanh t6i
wu héa, két qua c6 duoc 14: ty 18 thit ca sau (45%,
55%); ty 1& m& heo (15%, 25%) va ty 1€ nudc
da (15%, 20%) theo trong lugng cua cac thanh
phén.

Dé t6i wu hoa cong thirc xac dinh ty 1€ cua
thit c4 siu, m& heo va nuéc da, chung toi bb tri
thi nghiém bang cach sit dung phuong phép bé
mat dap tng (Response Surface Methodology),
Box- Behnken (BBD) v6i 3 yéu tb khao sit 1a ty
16 thit c4 sdu, m& heo va nudc da (khodng gié tri
thich hop cta céc yéu td da duoc xé4c dinh & thi
nghiém tham do).

Mb hinh Box-Behnken (BBD) 1a nhitng céu
trac dbi xtmg trong d6 mdi thi nghiém dugc tao
boi 3 yéu 6, mdi yéu té khao sat duge ma hoa
trong hé toa d6 khong thir nguyén cé 3 murc: Toa
d6 cua phuong 4n bang 0, cac yéu t6 ma héa
nhén 2 gia tri -1 va +1 twong ing véi mirc dudi
va murc trén.Cac gia tri dugc ma hoa voi Xi la
yéu t§ duwgc ma hoa anh hudng dén bé mat dap
trng Y. Gia tri ma hoa cuia cac bién doc 1ap cho
thiét ké Box-Behnken dugc thé hién trong Bang
1 voi:

X1: Ty 18 thit c4 sdu (45%-55%).

X2: Ty 16 m& heo (15%-25%).

X3: Ty 1€ nude da (15%-20%).

Y: do dan hdi Springeness.
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Bang 1: Gia tri mi hoéa ciia cac bién doc
14p cho thiét ké Box-Behnken

Céc bién Cac gia tri dugc ma héa

doc lap -1 0 I
X1 45 50 55
X2 15 20 25
X3 15 178 20

Ma trén cua thi nghiém bé mat dap Gmg dugc
thiét ké boi phan mém IMP dugc thé hién trong
Bang 2.

Bang 2: Ma trin ma hoéa thi nghiém Box-

Behnken va dap ing Y
Mau | Dang | Thit | M& |Nudc | Chi
thtte | (%) | (%) | da tiéu
(%) | theo
dai
1 0+- 50 25 15
2 -+0 45 25 17,5
3 +0- 55 20 15
4 +0+ 55 20 20
5 ++0 55 25 17,5
6 000 50 20 17,5
7 000 50 20 17,5
8 0++ 50 25 20
9 0-+ 50 15 20

—
o
o
T
i

50 15 15

11 -0+ 45 20 20

12 --0 45 15 17,5
13 +-0 55 15 17,5
14 000 50 20 17,5

15 -0- 45 20 15

Phuong trinh hdi quy thuc nghiém mo ta sy
phu thudc cta chi ti€u theo doi vao céc yéu td thi
nghiém la mdt da thirc bac hai co dang:

Y=a +aX +aX +aX+a,XX +
a13X]X3 T a23X2X3 + a11)(12+ a22X22+ a33X32

voi:

a:He sb hdi qui bac 0.

a;, 8, 8y H¢’SO hoi quy bac 1 md ta anh hudng
ctia yeu to X, doi voi Y.

a,, 8y, a3’3: I,{e; sO }}01 quy bac 2 mod ta anh
hudng clia yéu to X doi voi Y.

A1 Ay A5 H¢ so h91 quy twong tdc mo ta anh
hudéng dong thoi hai yeu to X, véi X, X, véi X3,
X, v6i X, doi véi Y.

2.3. Phuong phap do do dan hdi va luc cit
dit san phAm xiic xich c4 siu

D¢ dan hdi Springeness va luc cit dirt cia xic
xich c4 séu dugc do bai thiét bi phan tich chu tric
thuc phdm Zwick/Roell (Hinh 1). Phuong phép
do dua theo tai liéu hudng din kém theo mdy.

b _ i
Hinh 1: Thiét bi phan tich cAu tric thue
phim Zwick/Roell

Do TPA (texture profile analysis)

MAu dugc cit theo kich thudéc DxRxC =
20x20x30mm dat vao vi tri do. Pau do loai dia
¢6 @ 55mm, duoc nén tir trén xudng theo phwong
truc thing ding voi toec d6 100mm/phit c6 do
bién dang (khoang cach nén) 1a 40% do cao mau,
nén hai 1dn. Mau dugc do 3 1in lap lai. Két qua
do dugce ghi lai boi phdn mém may tinh. Lyc 16n
nhat doc dugce tai 1an nén dau goi 1a ‘d6 cung (N)’
méau. Ngoai ra céc chi s khac co thé thu dugce tir
phép do nay la Springiness (d¢ dan héi), Gummi-
ness (d6 dai ban rn -N), Chewiness (d9 dai ran
-N), Cohesiveness (d6 cb két). Céch tinh toan cac
chi s6 nay duogc thé hién trong Hinh 2.
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T1T] vexturePROFILE ANALYSIS

+Hardness = Peak +ve
— 1 force

HARDNESS 'Spnngmess = Height food recovers
!*Cohesiveness = A2/A1

l-Adhesxveness Negative area from
first bite

, *Fraclurability = First break in cycle
-Gummmess Semi-solid foods

| calculated from Hardness x
‘ Cohesiveness

Chewmess Solid foods calculated
‘ from Hardness x Cohesiveness x
Springiness

|

SPRINGINES

ADHESIVENESS

u(u\u ALAP Pll( ATIONS FEBRUARY 2001

S CNS FARNED

Hinh 2: CAch tinh to4n céc chi sé Springi-
ness, Gumminess (N), Chewiness (N), Cohe-
siveness

Phép do lyc cit

Mdu 14 cay xuc xich (kich thudce nguyén bén),
dwoc cit ngang tai chinh gitta chiéu dai cua cay
xtic xich. Dao cit loai Warner — Bratzler Shear
Device notchieslt blade, véi hanh trinh 50mm téc
d6 dao cit 1a 100mm/phut. Tuwong tu nhw phép do
TPA tuy nhién chi nén mét lan. Luc do tai diém
mau bj cét goi 1a ‘luc ct (N)’ va do bién dang
(tirc quang dudng nén xudng cua dau do) tai didm
ct goi 14 ‘do bién dang tai diém cét’, c6 don vi
la mm.

2.4. Phwong phép phén tich thong ké

Str dung phan mém JMP dé xi 1i théng ké sb
liéu ctia thi nghiém. Chi tiéu theo dai (46 dan hoi
va lyc cit dat ciia san phim) dugc biéu dién la
mot ham sb cua cac ty 1€ thit, m&, nudc da béng
phuong phép bé mit dap ung.

D6 dan hdi cho biét cu tric gel clia san phim
tot hay x4u. D6 dan hdi 16n néi 1én két cAu sin
phém tt. Luc cét dat cho biét kha nang chiu cin
dit ctia san pham. Lyc cit dit nhé thi sé tdng gia
tri cdm quan cho san phim.

Dé tbi wu hoa thanh phén ty 1€ thit, m&, nudc
da anh hudéng dén do dan hdi (16n) va luc cét dat
(nhd) ctia san phdm xuc xich cé sdu, dua vao phan
mém xir ly JMP, ching t6i xac dinh céc ty 18 tdi
wu theo tiéu chi da chon ban dau.

3. Két qua va théo ludn

Két qua anh hudng cia céc yéu to thi nghiém
dén @6 dan hdi va luc cit dut cua san phém xUc
xich ca sdu dugc thé hién trong Bang 3.
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Bang 3: D¢ dan hoi va luc cat ciia sain pham

xiic xich c4 siu
Mau D6 dan hdi Luc cét
(Spingeness) (Standard force
-N)

1 0,852 + 0,006 31,133+ 1,267
2 0,831 + 0,008 32,700 £+ 5,462
3 0,852 + 0,029 37,400 + 3,292
4 0,850+ 0,012 33,100+ 2,921
5 0,848 + 0,001 41,767 + 1,474
6 0,841 + 0,012 31,633 + 0,850
7 0,862 + 0,008 38,500 + 2,406
8 0,816 + 0,003 26,633 + 5,712
9 0,808 + 0,022 30,400 & 1,044
10 0,756 £0,021 22,833 + 3,900
11 0,810+ 0,008 33,366 + 2,248
12 0,803 + 0,016 33,500 =+ 3,803
13 0,816 + 0,003 34,967 + 3,744
14 0,820 + 0,018 34,800 + 1,562
15 0,804 + 0,005 32,866 + 0,666

3.1. Anh huéng cia cdc yéu to thi nghiém
dén dd dan hdi cia sin phim xiic xich c4 shu

Két qua thu dugc tir 15 thi nghiém dugc xu

Iy bing phan mém thong ké IMP, tir d6 xé4c dinh

duoc moi twong quan giita cac yéu tb ty 1€ thit,
md, nuéc da dén do dan hdi cua xtc xich cé siu.
Actual by Predicted Plot I

0.87¢ -

(=]

o

o
|

springeness Actual
bt
(o)
N
on

0,75 1= T T T T
0.7¢0 0,775 0800 0,825 0,850 0,875
springeness Predicted P=0,1044

RSq=0,85 RMSE=0,0177

Hinh 3: Biéu db thé hién sy twong quan giira
Springeness 1y thuyét va thue té
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Hé s6 R?ctia mo hinh 14 0,85, cho thiy d¢ dan
hdi Springeness thyc té va ly thuyét c6 su twong
quan voi nhau ¢ do tin cdy 85%.

Dé xac dinh mo hinh bac hai c6 y nghia hay
khong, cdc dir liéu thir nghiém dugc phan tich
théng ké trong bang ANOVA. Phan tich phuong
sai cho cac két qua thir nghiém cua thiét ké Box-
Behnken dugc thé hién trong Bang 4.

Béng 4: Analysis of Variance

Analysis of Variance I

Source DF Sumof Squares !ean Square F Ratio
Model g 0,00808058 0,001010 3,2373
Error S 0,001558003 ,000312 Prob>F
C. Total 14 0.01085081 0.1044

Gia tri P cia mo hinh 1a 0,1 nghia 12 m6 hinh
c6 y nghia ¢ do tin cay 90%.

Tt Bang 5, xac dinh dugc phuong trinh dudng
cong ctia mo hinh bé mat dap tng: Y = 0,841+
0,015X, +0,021X, -0,022X,X, -0,019X 2¢ do tin
cay 90%.

Mirc d9 tic dong cia cac yéu td dén do dan hdi
ctia san phdm duoc thé hién trong Bang 5 va 6.

Bang 5: Parameter Estimates

Parameter Estimates I
Term Estimate StdError tRatio Prob>it
Intercept 0,3409347 0,010188 82,458 <0001
thit(45,55)8RS 0.0148235 0,008225 2,37 00637
mo(15,25)8RS 0.0205285 0,00824¢ 328 0,0218
nuocdai15,20)8RS 0,002£15 0,00522¢ 0,38 0,7148
thit{45,55)"mo(15,25) 0,0011835 0,008832 0,13 10,8988
thit(45,55) nuocda(15.20) -0.001887 0,008822 -0.21 10,8392
mo(15,25)"nuocda(1£,20) -0,021804 0,008832 -2,48 0,0558
thit(45,55)tha(45,55) 0002207 0,009182 025 08118
moi18,25)"mo(15,25) -0,018556 0,009182 -2,02 0,0935
nuocdai15,20) nuocdai15,20) -0.014381 0,009182 -1,55 10,1785

Két qua cho théy ty 1€ thit, ty 1€ m& co tac
dong 1én do dan hoi (Springeness) ctia xuc xich
ca sdu. Cac yéu tb ty I€ thit, ty 1¢ m& lam dap Gng
Y thay dbi cting chiéu, nghia Ia khi ting ty 1¢ thit,
ty 1€ m& thi mang ludi protein day dic lam do dan

hdi cia san pham s& ting, va nguoc lai.
Béng 6: Scaled Estimates

Scaled Estimates

Term Scaled Estimate Std Error tRatio Probat
Intercept T <0001
S)3RS ! 237 00527
] 228 0021
nuocda(1<,20)3RS | 038 .7
thef48,85'mol15.25) | { | 013
1h4(45,55)"nuocda(15,20) -0001887) ¢ {1 | | .21
mai15.28) nuocda(15,20) -0.021804 il <248 00558
tha(£5,55)the(25,55) 0,002207 | J | 0003152 0.2% 08118
mo(15,25)'mo(15.25) -0.018583 0009192 -2,02 0,099
nuocdai1£,20) nuocda(15.20) 0014281 | 0009192 -152 0.1785

Ty 1€ md va ty I¢ nudc da co twong tac voi
nhau va c¢6 anh huéng dén d6 dan hdi (Springe-
ness), lam dép tmg Y thay d6i nguoc chidu, khi ty
16 m& va ty 1€ nuéce d4 ting thi do dan hdi cta san

pham giam va nguoc lai.

Két qua xur ly cho thdy ty 16 m& anh huong
manh nhét, ty 1€ nudc da tac dong yéu nhat nhung
su tuong tac ty 1€ mo va nude da thi lai anh hudéng
tuong ddi manh dén d6 dan hdi cta san phém.

Do dan héi (Springeness) quyét dinh dén chit
lwong clia san phim, do dan hoi cang cao thi ciu
tric cang tbt, lam tang gid tri cdm quan cho san
pham. Dy doén cac gid tri tdi wu duoc thé hién &
Hinh 4.

¥ Prediction Profiler |

0915 | 5 :
8 S TNt A AU AN I I S IS O
il e B
C
& 07428
]
T T T T T T _l T T
& 8 2 25 8§ 2 141 8
thit(45,55) mo(15,25) nuocda(1$,20)

7

Hinh 4: Dy do4n gi tri toi wu ciia cac yéu
t6 thi nghiém dén do dan hdi ciia xuc xich

D¢ dan hdi clia san phém ty 18 thuan véi ty 18
thit (ty 1€ thit cang ting thi d6 dan hdi cang ting),
nhung ty 1€ m& va nuéce d4 anh huong dén do dan
hoi véi dang parabol (ban dau tang din sau do
giam dan).

Dé c6 duoc san phdm c6 d6 dan hdi cao nht
thi ty 18 thit t5i wu 14 55%, ty 16 m& 23,6%, ty 16
nudc da 16,4% va do dan hdi cua san pham xtic
xich c4 séu du kién cua thi nghiém 1a 0,868.

Su tuong tac giita cic yéu té khao sat dén do
dan hoi dugc thdy qua bé mat dap Gng (Hinh 5).

T cdc Hinh 5a, 5b, 5c, cac bé mat dap tng cé
dang diém cuc dai.

~ Contour Profiler I

Horiz Vert  Factor Current X
© C thit(45,58 g cc
C 6 moi1525) I 238
C € nuocdai15.20) | 12,4

Response Contour  Current ¥ Lo Lim¢ Hi Limt
— sprngeness [ [ i :E:é] 0.3577505| | ]

7 3
w |/ { spr 33
S [

k!
\l?,8355 !3.,84875
8 \
< \

& \
o
% [-ng2225
£ ) T

0809 h

078575 e
2 [-02825 T sp;hﬁéness.‘

G T theiesss) s¢

Hinh 5a: Pudong dong mic va bd mat dap
trng thé hién sw tic dong ty 1€ thit va ty 1€ m&
dén d¢ dan hoi Springeness ciia xuc xich ca
sdu & ty 18 nuée da 13 16,4%
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¥ Contour Profiler |

Horiz Vert Factor Current X
o € th#(45.55) cc
CC mo(152%) | 238
C G nuocda(1£20) | 1.4
Response Contour  Current Lo Lim¢ HiLim¢
— springeness | [ i} 0.203] 0.8877508 I ]
q ~0,809 e sprageness
082325
8 A
g f hd /
/. A /
Sil/ / /
< I 7
| { {
\ l I
li,8355 %84875 \
© % 862,
5 .\ \
it 1he(45,55) s

Hinh 5b: Puong ddng mitc va bé mit dap
trng thé hién sy tic dong ty 1€ thit va ty 1¢ nuéc
d4 dén do dan hdi Springeness ciia xtic xich c4
shu ¢ ty 18 mo 12 23,6%

~ Contour Profiler |

Horiz Vert
c c
@ C

Factor Current X
thit(45,5€) &5
ma(15,2¢) 1 232
C & ouocdails.20 [ 12,4

Response Contour  Current ¥ Lo Limt HiLimd

~— springeness [ [ 0 0o ozarrsos ]

7 T X

springeness

&l e

nuocda(15,20)
S
o«
N
3
o

\ s A\
Rk \ % 0562

Lo\ .
095 HRhgentss N\
\\ \ \\ \\ \ N\
1 mo(15.25) 28

14

Hinh 5c¢: Dudng ddng mirc va bé& mit dap
ng thé hién sy tic dong ty 1¢ md va ty 1¢ nwéc
d4 dén do dan hdi Springeness ciia xiic xich c4
sdu & ty 18 thit 12 55%

Két lugn:

Phuong trinh duong cong ctia mé hinh bé mat
dap tmg nhu sau: Y = 0,841+ 0,015X, + 0,021X,
-0,022X,X, -0,019X*¢ d6 tin cdy 90%.

Céc thong so toi wu: ty 1€ thit 55%, ty 1€ mo
23,6%, ty 1€ nude da 16,4% va do dan hdi ctia san
pham xuc xich ca sau dy kién cta thi nghiém 1a
0,868.

3.2. Anh huwéng ciia céc yéu t6 thi nghiém
dén lwc cit At ciia san phim xtc xich c4 sdu

Két qua thu duoc tir 15 thi nghiém s&€ dugc xir
Iy bang phin mém thng ké JMP, tir d6 x4c dinh
duge mbi twong quan giita cac yéu t6 ty 1¢ thit,
md, nudc da dén luc cat dit coa san phém xuc
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xich ca sau.

Actual by Predicted Plot

standardforce-luccat Actual

standardforce-luccat Predicted P=0,067
RSq=0,88 RMSE=2 8344

Hinh 6: Biéu dd thé hién su twong quan giira
lwe cit dit 1y thuyét va thue

Hé s6 R? ciia md hinh 1a 0,88, cho thay luc ct
thuc & va ly thuyét co sy twong quan v6i nhau &
do tin cay 88%.

Phan tich phuong sai cho cac két qua thir
nghiém cta md hinh béc hai dugc thé hién trong
Béang 7.

Bang 7: Analysis of Variance

Analysis of Variance |
Source DF Sumof Squares llean Square F Ratic
Model 9 255,327907 28,3755 4,0887
Error S 24,69964 68,9338 Prob>F
C. Total 14 290,07871 0877

Gia tri P cia m6 hinh 1a 0,6 nghia la md hinh
c6 y nghia ¢ do tin cdy 90%.

Tir két qua Bang 8 da xac dinh dugc phuong
trinh duong cong ciia md hinh bé mit dap ing nhu
sau: Y = 34,977+ 1,85X, -3,017X X, +3,595X *~
2,839X - 4,389 X.? ¢ d0 tin cdy 90%.

Mtrc do tac dong ctia cac yéu to dén luc cat dirt
ctia san phAm duoc thé hién trong Bang 8 va 9.

Bang 8: Parameter Estimates

Parameter Estimates |
Term Estimate Std Error tRatio Prob>it
Intercept 24977867 1,520857 23,00 <.0001
thit(¢S,5S)8RS 1,85 0,931382 1,98 10,1037
moi15,25)3RS 1,316625 0,931392 1,41 02168
nuocda(15,20)3RS -0,081825 0821392 -0,10 0,92%¢
thit(45,55)"'mo(15,25) 1,8 1,317187 1,44 02088
tht{45,55)"nuocda(15,20) -1,2 1,217187  -081 10,4041
moi15,25)"nuocda(15.20) -3,01675 1,317187 -228 10,0708
thit(45,55 ) tha(45,5S) 3,5947817 1,370872 262 00470
mo(15,25)"mo(15,25) -2,838988 1,370872 -2,07 0,0831
nuocda(15,20) nuocdaf15,20) -4,388958 1,370972 -320 10,0240
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Béang 8 cho théy ty 1€ thit, m&, nudc da co tac
dong dén luc cit dut cua xtic xich ca siu Ty 1&
md va ty 1€ nudc da cé twong tac véi nhau va cé
anh huong dén luc cit dut.

Ty 18 thit lam dép tng Y thay ddi ciing chiéu,
trong khi do6 ty 1¢ mo, nude da lam dép tng Y
thay déi‘nguqc chiéu. Ngoai ra, ty 16 mo va ty 1é
nudce da 1am dap Gmg Y thay déi nguoc chidu, khi
ty 1é m& va ty 1 nudc da tang thi luc cit dat cua
san phdm giam va nguoc lai.

Bang 9: Mirc df tac dong cita cac yéu tb
doi véi bé mat dap wng

Scaled Estimates I
fi Scaied Estimate Std Error {Rato Frobsit
34.977887) | 1520557 23.00 <0001

0921332 183 0.1037

0921332 1.41 02188

0931252 -0.10 0,92¢5

1317187 1,44 0203

th 'nuocda(1s 20) 1217137 0,51 0.4041
mo(15.25) nuocda( 15,20 1.217187 -2.23 0,070
the(45,55)"thai45.5S 2732 0.0470
ma(15,25)'ma(15.25) 2,07 0.0821
nuocdai 15,20, nuocdai15.20) 3.20 00240

Béng 9, cho thidy muc do tac dong cua céac
yéu t6 dbi v6i bé mat dap tng. Két qua xu If
cho théy ty 1€ thit &nh huéng manh nhit, ty 1€
nudce da tac dong yéu nhat dén luc cét dit cia
san phim.

Luc cit dit cua san pham cang nho thi cang
thuén tién trong qua trinh st dung. Dy doan céc
gia tri t6i wu duge thé hién & Hinh 3.

¥ Prediction Profiler |

1
|
L

tht(45,55) mo(15,25) nuocda(1£,20)

Hinh 7: Dy do4n gia tri toi wu ciia cac yéu
to thi nghi€ém dén lwc cat dirt clia xiic xich

Ty 18 thit, m& va nudc da anh huong dén luc
cat dut véi dang parabol.

Dé duoc san phdm c6 luc cit dut thép nhét
thi ty 1& thit t&i vu 12 48,1%, ty 1€ mo 25%, ty 1€
nudce da 19,95% va do dan hoi ctia san phém xuc
xich cé4 sau du kién cua thi nghiém 1a 25,735.

Su tuong tac giita cac yéu t& khao sat dén luc
cat dut dugce thdy qua bé mat dap tung (Hinh 8).

Nhin vao cac Hinh 8 (a, b, ¢) cho thdy c4c bé
mat dép tmg c6 dang diém cuc dai.

¥ Contour Profiler

Horz Ver Factor Current X
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Hinh 8a: Pwong dong mirc va bé mit da
3

g thé hién sw tac dong ty 1¢ thit va ty 1 mo
dén lwc cit divt clia xic xich ¢4 sAu & ty 1€ nwéce
dala 19,95%

¥ Contour Profiler
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Hinh 8b: Pwong ddng mirc va bd mat dap
tng thé hi¢n sy tic dong ty 18 thit va t 18 nuée
da dén lyc ciit dirt ciia xic xich c4 shu & ty 1€
md 1a 25%
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Hinh 8¢: Puong dong mirc va bé mit dap

by 2 1A r

trng thé hién sw tdc dong ty 1€ m& va ty 1€ nuwée

da dén luc cit dit ciia xdc xich c4 shu & ty 1€
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Luc cat dirt ctia san pham xtc xich cé sau ghi
nhan trong qua trinh cat dugc biéu dién trong
Hinh 9.

Standard force-luccat [N]

100

Work [Nmm]

Hinh 9: Db thi biéu dién méi lién hé giita
lye cat dit va cong sinh ra

Trong giai doan dau cua qua trinh cat, luc cét
ctia 3 mAu lap lai tang dan va tuong duong nhau,
nhung sau khi mau bi cét dut thi luc cat gidm va
bién thién c6 khac nhau, diéu nay co thé do stc
cing ban ddu ctia miu cing chiu mot lyc nhu
nhau nhung khi bi cit dat thi cdu tric san phdm
bi phé v& khac nhau.

Két Iu@n: Phuong trinh dudng cong ciua md
hinh bé mit dap ung nhu sau: Y =34,977+ 1,85X|
-3,017X,X, + 3,595X12- 2,839X 4,389 X.?
& do tin cay 90%.

Céc thong s tbi wu: ty 18 thit 48,1%, ty 16 md
25%, ty 1€ nude da 19,95% va luc cit dut ciia san
pham xtc xich c4 sdu dy kién cua thi nghiém la
25,735.

4. Két luan

Do dan hdi va luc cit dat cia xic xich ca
sdu anh huong 16n dén gia tri cdm quan cua san
pham. Do dan hdi cao cho thay két cau san pham
t6t, luc cit dat nho lam san phém dé st dung
dac biét dbi voi dbi twong 1a ngudi 16n tudi. Ty
theo dbi twong ngudi tiéu dung, chung ta c6 thé
ché bién san phim xic xich ca sau pht hgp voi
nhitng thanh phan nguyén vat ligu t6i wu, d6 1a:

¢ Cong thitc 1 dung cho da s6 nguoi tidu ding
wa san pham c6 cdu tric cing, véi ty 1€ thit 55%,
ty 1€ md 23,6%, ty 1€ nudc da 16,4%.

e Cong thirc 2 dung cho da s6 ngudi tidu
dung ua san pham c6 chu trac mém, véi ty 18 thit
48,1%, ty 1€ md& 25%, ty 1€ nudce da 19,95%.
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