Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 37 (2015)(2): 11-20

Tap chi Khoa hoc Truéng Pai hoc Can Tho

website: sj.ctu.edu.vn

UNG DUNG PHUONG PHAP PHAN TiCH THANH PHAN CHINH,
HOI QUY LOGISTIC VA GIAN PO YEU THICH
TRONG DPANH GIA CAM QUAN SAN PHAM SUA GAO

Nguyén Minh Thuy', Dinh Céng Dinh' va Nguyén Thi My Tuyén'

! Khoa Néng nghiép & Sinh hoc Ung dung, Truwong Pai hoc Can Tho

Thong tin chung:
Ngay nhan: 05/08/2014
Ngay chap nhan: 27/04/2015

Title:

Application of Principal
Component Analysis,
Logistic Regression and
Preference Map as sensory
assessment tools for rice-
based milk products

Tir khoa:

Chat béo, Phan tich hoi quy
logistic, Phan tich thanh
phan chinh, Sita gao, Tong
chdt khé hoa tan

Keywords:

Fat, Logistic Regression
Analysis, Principle
Component Analysis, Rice
milk, Total soluble solid

ABSTRACT

The objective of the work was to use the method of Principle Component
Analysis (PCA), Logistic Regression and Preference Map Analysis to describe
the sensory attributes of the rice milk products prepared with the combination
of added cream milk and total soluble solid content present in rice milk.
Panellists were trained to evaluate various attributes specially color, flavor,
taste, appearance of the rice milk products and overall acceptability of the
consumers. Principal component analysis identified two significant principal
components that accounted for 89.86% of the variance in the sensory attribute
data. Principal component scores indicated that the important sensory attribute
of rice milk primarily corresponded to sweetness, fatty taste, rice flavor, cow
milk flavor, milk skin, sedimentation, brown color. Overall acceptibility of
product was modelled (logistic regression analysis) as a function of fat and
total soluble solid content in rice milk product. The P-value for the model is less
than 0.05, there is a statistically significant relationship between the variables
at the 95.0% confidence level. These findings demonstrate the utility of PCA
and logistic regression analysis for identifying and measuring the rice milk
product attributes that are important for consumer acceptability and
preference.

TOM TAT

Phirong phdp phdn tich thanh phan chinh (PCA), hoi quy logistic (Logistic
Regresszon) va gian do yéu thich (Preference map) san pham dwgc sir dung dé
mé td cdc thudc tinh quan trong va khd nang chap nhdn ciia nguoi tiéu ding
déi véi san phzfm sita gao dwoc ché bién véi cdc né‘ng dé chat béo va ham
liwong chdt khé hoa tan khic nhau. Cde cam quan vién dwoe hudn luyén dé
danh gia cac thugc tinh cam quan dac biét cua stva nhw mau, mui, vi, trang thdi,
diém wa thich frung binh va kha nang chdp nhén cia nguoi tiéu dung. Phan
tich thanh phan chinh xdc dinh dwoc hai thanh phan chii yéu cé y nghia va
chiém 89,86% ciia phwong sai trong cdc dit liéu thugc tinh cam quan. Két qua
cho thay cac thugc tinh quan trong cua sita gao la vi ngot, vi béo, mui gao, mui
sita bo, kha ndng tach béo (vang sita), lang can, mau ndu. Ty sé6 Odd phén tich
theo phwong phap hoi quy logistic diege mé hinh héa véi cdc bién la ham leong
béo va tong chdt khé hoa tan, gid tri P ciia mé hinh < 0,05. Gian do yéu thich
ciing dong thoi dwge xdy dung. Cac két qua thu nhdn da cho thdy tién ich ciia
cdc phwong phdp phan tich dé xdc dinh cdc thuge tinh cam quan cia sita gao la
rat quan trong cho sw chdp nhdn ciia ngueoi tiéu ding va xdc dinh nhém khach
hang tiém nang.
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1 GIOI THIEU

Lua gao ¢ tam quan trong chién lugc hang dau
trong muc tiéu phat trién nong nghiép Viét Nam.
Sy phat trién nhanh vé kinh té cing véi téc do phat
trién dén s 1a nhimg thach thirc ma Viét Nam phai
déi mat, dic biét trong viéc dam bao nhu cu an
uéng va dinh dudng cho thé hé sau la rat 16n.
Trong nudc cac san pham ché bién tir gao con it, vi
vy da dang hoa cac san phim tir gao s& gop phan
théa min nhu ciu an udng cua con ngudi, ting thu
nhap cho nguoi trong laa, ning cao gia tri kinh té
va thuong hiéu lta gao cua Viét Nam trong nudce
va qudc té. Hon nita, mot trong cac yéu cau cua an
ninh lwong thuc 14 kha ning tiép can thyc phim
clia ngudi dan. Sira gao c6 gia thanh thap (so voi
cac loai stra dong vat khac) nhung gia tri dinh
dudng twong ddi cao nén giai quyét dwoc vain dé
dinh dudng cho tré em va nguoi ngheéo. Thanh
phan carbohydrate trong sita gao chu yéu la duong
don (glucose) co tac dung duy tri muc dudng
huyét, tao du trir glycogen ¢ gan va co bép, ngudn
cung cp nang luong chinh cho hé than kinh trung
wong nén day la san phdm rat phu hop cho ca
nguoi lao dong chan tay va lao dong tri 6c. Ngoai
ra, sita gao khong chira cholesterol va it chit béo
nén phu hop cho nguoi béo phi, ngudi bénh tim, xo
vita dong mach va gan nhiém md. Sita gao con
chita mét lugng 16n vitamin B;, niacin, Be,
phosphor, magi€, mangan va selene... c6 tac dung
chéng oxy hoa, hd trg phong chéng ung thu va
tang cuong hé thong mién dich. San pham sita gao
khong bd sung dudng, vi ngot cb dwoc nhd qua
trinh thuy phan, gop phan vao ham luong chét kho
hoa tan trong san pham. Tuy nhién, sira gao van it
chét béo va protein, do vy can bd sung hai chat
dinh dudng nay vao sira dé c6 duogc ché do an ubng
can bang voi ngudn chét béo va protein tot.

Bén canh d6, danh gia cam quan cling tro thanh
mot phan quan trong cia nganh cong nghiép thuc
phiam va hang tiéu dung (Lawless va Heymann,
1998), co vai tro kha quan trong trong kiém tra chat
lugng san pham kiém soat quéa trinh san Xudt va c6
vai trd chién luge trong phat trién san phim. Céc
phép thur trong danh gia cam quan la co s6 dé nha
san xuét c6 thé dwa ra cac quyet dinh cho san pham
nghién ctru. Phép thur thi hiéu thuong dugce tién
hanh & giai doan cudi cua qué trinh phat trién san
phim dé thay ddi cong thirc san phim sau khi xac
dinh céc thudc tinh cam quan cé tdm quan trong
dic trung cho san pham dugc chon.

Phan tich mo6 ta dinh lwong (QDA) 1a ky thuat
phéan tich hitu hiéu trong viéc danh gia, mo ta cac
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ddc tinh cam quan cua thuyc phim. Phan tich thanh
phan chinh (Principal Component Analysis — PCA)
la mdt trong nhitng phuong phap phan tich dir liéu
nhiéu bién don gian nhét. Trong thuc té, nhitng bd
dit liéu dugc thu thap cod sb chiéu rét 16n, gay kho
khan trong viéc tinh toan va phan tich. PCA gitp
giam bot ganh néng chi phi tinh toan trén bo dir
liéu gbc, xay dung mot khong gian m6i it chleu
hon nhung lai ¢6 kha ning biéu dién dit lidu tot
tuong duong khong gian cl, dam bao do bién
thién ctia dit liéu trén mdi chidu méi.

Lua chon thuc phém la mot qua trinh hién thi
rat chu quan phu thudc vao thoi diém tiép xuc giita
ngudi va thuc pham, c6 thé anh huong dén nhan
thirc ciia nguoi tiéu dung vé thuc phim va sau dé
s€ mua lai (Koster, 2009). Ung dung phuong phép
thong ké hoi quy logistic nhim danh gia viéc chap
nhan san pham sita gao, xac dinh cac thudc tinh
cam quan c6 lién quan dén so thich chung cua
ngudi tidu ding voi mé hinh ¢ bién phu thude 1a
bién nhi phan (bién chi ¢6 2 gia tri).

Trén co so d6, cac phuong phap dénh gia cam
quan PCA, hdi quy logistic va gian do yéu thich
duoc két hop st dung nham dién ta va xac dinh cac
thudc tinh cadm quan quan trong va sé thich nguoi
tiéu ding d6i v6i san pham sita gao, hudng téi xay
dung cong thirc phdi ché sira gao véi ham luong
chat béo bd sung va ham luong chat kho hoa tan
(thu dugce tir dich thuy phan) i wu.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Chuén bi miu sira gao

Sau khi thu dugc dich thiy phan véi cac ham
luong chat kho thay ddi trong khoang 11 dén
14°Brix (cach nhau 1,5°Brix) tr quy trinh xu ly
dich ho hoa bang enzyme amylase, mAu sita duge
b6 sung ham lugng béo thay ddi trong khoang 4
dén 6% (cach nhau 1%) bang kem sita cho cong
thirc phdi ché. San phiam dugc dong hoa & ap
suat 240 bar, rot vao chai thuy tinh va thanh tring
6 121°C. San phém stta gao dugc ton trit & 5°C
trong khoang 5 ngay trudc khi thuc hién danh gia
cam quan.

2.2 Phén tich cam quan ciia miu sira gao
dbi véi cam quan vién

2.2.1 Phuwong phap danh gia cac thugc tinh
cdm quan cua sita gao

Mudi cam quan vién dugc tuyén chon ngau
nhién va huén luyén tai B6 mon Cong ngh¢ thuc
pham Truong Pai hoc Can Tho dé danh gia cac
mau sita gao. Cc cam quan vién duoc hudng dan
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dé danh gia san pham sita gao véi mirc d6 wa thich
theo cuong do mo ta vé mui thom, huong vi va cAu
trac (diém tir 1 dén 5 theo thang diém QDA dugc
thiét 1ap).

2.2.2 Phuwong phap danh gia cam quan vé s
chdp nhdn san pham

Kha ning chip nhan san phim duoc danh gia
sit dung thang nhi thttc (c6/khdéng) theo phuong
phap Garcia et al. (2009). S6 lugng cam quan vién
1a 50 nguoi.

2.2.3 Khdo sat thi hiéu nguoi tiéu ding doi
Véi san pham sita gao va so sanh voi san phdam cé
san trén thi truong

Thuec hién kiém tra thi hiéu ciia ngudi tiéu ding
dbi v6i san pham theo phwong phéap Drake (2007).
Mau sita gao c6 gid tri cam quan cao nhat dugc
chon s& dugc danh gia cam quan cung v6i hai mau
sita gao co san trén thi truong (Han Qudc va Duc)
Tién hanh danh gia gia tri cam quan cua cac mau
san phim nay theo 2 budc, (i) miu sira gao dugc
danh gia theo phuong phap mo ta béi 10 thanh vién
ctia hoi ddng danh gia cam quan (dd duoc huin
luyén) theo cac thudc tinh da xac dinh (theo bd tri
thi nghiém) va (ii) so thich tong thé dugc danh gia
sir dung thang Hedonic v6i 9 diém (1 = khong
thich v6 cung va 9 = thich v6 cung cung vdi cac
mo ta trung gian giita diém 2 dén 8) (Villanueva va
Da Silva, 2009). Nhom nguoi tiéu dung (60 nguoi)
duoc lua chon theo d6 tudi va chia thanh 3 nhom:
10-15, 20-24 va 30-50 tudi (v6i 20 ngudi/nhom).
Véi tat ca cac phuong phap danh gia cam quan,
thanh vi gitra cac mau duoc thuc hién. Mau dugc
trinh bay theo thw tu va thiét ké ngiu nhién cho
timg ddi tuong (MacFie et al., 1989). Ngudi tiéu
dung dugc yéu cau cung cép thong tin ¢4 nhan, bao
gdm tudi tac, gisi tinh va théi quen sir dung sira.
Céac phan tich cam quan dugc thuc hién trong tirng
ngan riéng ca nhan véi nhiét d6 phong duoc kiém
soat & 25°C v6i anh sang dén mau trang.

2.3 Phuong phap phan tich thong ké

2.3.1 Phan tich mé ta dinh luong (ODA)

Nguyén tic QDA duoc dua trén kha ning
dao tao cac chuyén gia nham do ludng thudc tinh
cu thé cua san phim, mang lai mot cach toan dién
mo ta san phim dinh lwong theo phan tich théng
ké. Cac chuyén gia da duoc tuyén chon, tap trung
xac dinh thudc tinh san phém quan trong va cuong
d6 cu thé cho cac san pham. Nhom cac chuyén gia
sau d6 duge dao tao dé xac dinh diém thudc tinh
san pham.
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2.3.2 Phan tich thanh phan chinh (PCA)

Phén tich thanh phan chinh (PCA) 1a mét k§
thuat thong ké phén tich da bién dwoc sir dung rong
rii ma c6 thé duogc 4p dung cho dit liéu QDA
(chuén bi thudc tinh véi cac diém mo ta thudc tinh)
dé giam tap hop cac bién phy thudc (vi du thude
tinh) dén mot tap hop dir liéu nho hon cua cac bién
co ban (goi 1a yéu t6) dwa trén mé hinh cua twong
quan giita cac bién ban dau (Lawless va Heymann,
1998). Dir liéu dugc thu thap tir cac cdm quan vién
sau khi cho diém theo cuong do cac thudc tinh
(QDA). Cac dit liéu cua cac thudc tinh khac nhau
da néu o trén duoc sép xép theo thtr tu tang hoac
giam dan va xt 1y bang phin mém théng ké
XLSTAT Version 2014.1.01 va STATGRAPHIC
Centurion 16.1. Sau d6 dir liéu dugc giam bang
cach phan tich dir lidu, cac bién doc lap va phu
thudc duge lya chon va do thi 2 tryc cia cac mau
dugc thu nhan.

2.3.3 Phan tich da chiéu cia dir liéu cam quan
wa thich (Multidimensional Analysis of Preference
Data)

Mirc d9 yéu thich san phim theo nhém df’)‘i
tuong duge phén tich thong qua xay dung gian do
yéu thich (Internal Preference Map) nhdm xac dinh
nhom khach hang tiém nang cho san pham stra gao.

2.3.4 Phan tich hoi quy logistic

Phuong trinh hoi quy logistic (phwong trinh 1)
c6 thé duge xay dung vdi cac gia tri 0 hodc 1 dugc
thu nhan tir két qua danh gia cam quan cia nguoi
tiéu dung.

F(x) _
1-F(x)

Trong d6, dau vao 1a gia tri £,+fx va dau ra la
F(x). Trong phan tich ham nhiéu bién, £,+fix c6
thé dugc sira doi thanh B,+8x; +fx2 + ... + Bux.
Sau do, khi dugc st dung trong cac phuorng trinh
lién quan dén ty s6 odds véi gia tri clia cac yéu tb
du béo, phuong trinh h01 quy tuyén tinh s& tro
thanh h01 quy khong tuyén tinh véi m bién, cac
thong s6 /3 cho tat caj = 0, 1, 2,.., m dwoc wdc tinh.

3 KET QUA VA THAO LUAN

3.1 Phén tich thudc tinh cim quan ciia sin phim

PO 1)

Nhiam mo ta tinh chit cam quan cia cac mau
sira gao duoc ché bién, 16 thuat nglr dugc dé nghi
ban dau cho danh gia cam quan (Bang 1).
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Béang 1: Danh muc cac thuat ngir dugc sir dung dé danh gia tinh chit cam quan cia sira gao

Chi tiéu cdm quan

Tén thuit ngir

Nhom thuét ngir vé vi (04)

Nhom thuat ngir vé trang thai (03)
Nhom thuét ngir vé mui (05)
Nhom thuat ngir vé mau (02)

Ngot, béo, déng, la

Téach béo (vang sira), dd lrfmg can, do sanh
Gao, sita bo, ddu nanh, dong vat, la

Tring sita, niu

Dé rut gon 14 thuat ngir da dugc dé nghi, thuc
hién danh gia cam quan trén 4 mau sita gao. Két
qua thu dugc cho thay 14 thudc tinh trén da duoc
rit gon lai dya trén tan suit cia 10 chuyén gia di
duge huan luyén. Bay (07) thudc tinh cam quan co
tan sudt cao va dugc cac thanh vién danh gia la c6
khac biét ¥ nghia (c6 thé phan biét giita cac mau)
duoc chon (Bang 2).

Bang 2: Danh muc va tan suat xuat hién cia cac
thugc tinh cdm quan cia sira gao

Tan Cac thudc
suat tinh rit gon

Chi tiéu
cam quan

Cac thugc
tinh

X
X

Ngot
Béo
Déng
La

Vi

Tach béo
(véng sira)
D6 ling can
Do sanh

<o X

Trang thai

Gao

Stra bo
Dau nanh
Pong vat
La

SRR

Mui

X

Nau

Mau 4 ~
Trang stra

DN O — XN L &N (O — OO

Ghi chu: X: thugc tinh dwoc chon va -: thudc tinh duoc
loai bo

Tén suét xuét hién cac thudc tinh cho théy cac
thugc tinh cam quan dwgc quan tdm chu yéu db6i
v6i san pham sita gao bao gém vi ngot va béo,

trang thai tach béo (vang sira), do léng can, mui
gao hodc mui sita bo va mau nau. Pay chinh la
nhitng thudc tinh quan trong nhat quyét dinh dén
su chon lua cda loai san phém nay. Bén canh do,
nhitng thudc tinh it duoc quan tim hon bao gdm vi
déng va la, d0 sanh, mui dau nanh, mui stra dong
vat va mui la, mau tréng stra thi it dugc quan tim
hon va hau nhu it hodc khong xuét hién ddi voi san
ph?im nay. Do vay, viéc chon loc cac thuat ngilr str
dung cho danh gia cam quan theo két qua di thé
hién ¢ Bang 2 hoan toan phu hop.

3.2 Phan tich cac thanh phén chinh theo chi
tiéu cam quan rut gon (b6 tri theo cac ham
lwong chét béo bd sung va ham lwong chét kho
hoa tan hién dién trong dich thiiy phan)

Két qua danh gia cac thudc tinh cua san phdm
stta gao theo 7 thugc tinh cam quan rut gon va 9
mau sita gao dugc xtr 1y theo phuong phap phan
tich thanh phan chinh. Két qua phan tich dugc cho
0 Bang 3. Tién trinh nay duogc thyc hién nhim
phan tich thanh phan chii yéu véi muc dich xac
dinh s6 lugng thanh phan chinh can thiét dé biéu
dién sb liéu (gém 7 thudc tinh cdm quan cua sira
gao). “Scree plot” thé hién thir ty giam dan vé do
16n ctia cac gia tri riéng (Eigenvalue) va gia tri
phan tram tich liy cua phwong sai. Trong phwong
dién phén tich nhan t6 hodc phén tich thanh phan
chu yeu, Scree plot giup cho nha phén tich hinh
dung dugc tam quan trong twong dbi cua cac thanh
phan. Cac thanh phin cin phai mé ta dwoc it nhét
80% phan tram trich lity ciia phuong sai (Shi ef al.,
2002). Trong trudng hop nay, hai thanh phan 1 va
2 ¢6 gié tri riéng (eigenvalue) 16n hon 1 va chiém
89,855 % tich lily cia phuong sai (Hinh 1).

Béang 3: Phan tich cac thanh phin chinh (Principal Components Analysis) theo 7 chi tiéu cam quan

dwge rit gon

F1 F2 F3 F4 F5 F6 F7
Eigenvalue 3,826 2,464 0,353 0,255 0,061 0,032 0,009
Variability (%) 54,657 35,199 5,036 3,649 0,869 0,458 0,132
Cumulative % 54,657 89,855 94891 98540 99410 99,868 100,000

Ghi chii: F; la thanh phan chinh thir i, Variability (%) la phan tram cia phiong sai va Cumulative (%): phan tram tich

liiy cua phwong sai
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Hinh 1: Gi4 tri riéng (Eigenvalue) va phin trim
tich lily ciia phwong sai (cumulative variability -%)
ciia cac thanh phan dwgc biéu dién theo Scree plot

Bing 4: Trong s ciia cic thanh phin
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Thanh phan thtr 3 va 4 c6 twong tac rat nho so
v6i bién, diéu nay co thé nhan thay dé dang thong
qua dudng cong phan tram tich liy cia phuwong sai
(khong thay doi nhidu tir F3 tr¢ di) va sy giam
manh d9 16n cua gia tri riéng cia F3 va F4 (Resano
et al, 2010). BJ 16n cua cac thanh ph?m tor tho 3
dén thir 7 (F3 dén F7) rit nho so vé6i thanh phan 1
va 2, vi vay khong can sir dung cac thanh phan tir
thir 3 tro di dé trinh bay s tap hop sé liéu cam
quan da thu thép.

Ma tran thé hién tuong tac gitra cac thude tinh
cam quan va cac thanh phan dwoc thé hién ¢ Bang
4. Gia tri trén bang la cac gia tri udc tinh cla cac
hé s6 cho mdi thanh phan.

F1 F2 F3 F4 F5 F6 F7
Vi ngot 0,462 0,238 0,026 -0,278 0,494 0,410 -0,490
Vi béo -0,290 0,436 0,704 -0,356 -0,043 0298  -0,115
Téch béo (vang sita) -0,161 0,589 -0,307 -0,066 0,386 0,079 0,611
Mui gao -0,382 -0,398 0,121 0,194 0,762 0235  -0,086
M sita bo 0,342 0,429 0,426 0,337 -0,095 0203  -0,594
Mau nau 0,497 0,006 -0,238 0,221 0,102 0,798 0,021
Léng cin 0,408 0,252 0,397 0,769 0,070 0,063 0,110

Tir két qua thu dugc, thanh phan thir nhéat (F1)
va thtr hai (F2) dugc xay dung dua trén tuong tac
v6i cac thude tinh cam quan va thé hién & phuong
trinh 2 va 3.

F1 =0,462 Vingot - 0,290 Vi béo - 0,161 Tach
béo (vang sira) - 0,382 Mui gao - 0,342 Mui sira bo
+ 0,497 Mau nau + 0,408 Lang can 2)

F2 = 0,238 Vi ngot + 0,436 Vi béo + 0,589
Téach béo (vang sira) — 0,398 Mui gao + 0,429 Mui
sita bo + 0,006 Mau nau + 0,252 Ling can ~ (3)

Méi lién hé giita cac thudc tinh va cac thanh
phﬁn cac thugc tinh cdm quan dugc thé hién & Hinh
2. Dua vao sy phan bd cac thudc tinh cam quan
trén hinh, c¢6 thé chia cac thuge tinh nay thanh 3
vung riéng biét. Vung 1 bao gom cac thugc tinh
mau nu, vi ngot va ling cin gan vai truc X (thanh
phan chinh thir nhit) va c6 gia tri 16n cho thay cac
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thudc tinh nay anh huong quan trong dén thanh
phan chinh thir nhit. Ving 2, thudc tinh mui gao
nam riéng biét va cach xa kha xa truc X cho thay
thudc tinh nay khong anh huéng nhiéu lén thanh
phan chinh thir 1. Ving 3 bao gdm thudc tinh trang
thai tach béo (vang sira), vi béo, va mui stta bo nim
cung phia dwong so v&i truc Y (thanh phéan chinh
thur 2). Trong do, trang thai tach béo (vang sira)
nam gan véi truc Y va co g1a tri 16n hon so véi
thudc tinh mui sita bo va vi béo. Nhu vay, thanh
phan chinh thi 2 chiu anh huwong nhiéu nhéit boi
thudc tinh tach béo. Bén canh d0, cac thudc tinh
nam gﬁn nhau c6 méi lién hé thuan véi nhau (nhu
thugc tinh vi béo va mui sita bo), nhom thudc tinh
nam khac phia véi nhau (180°) thi c6 mdi lién hé
nghich véi nhau va cac thugc tinh ndm cach nhau
90° thi khong c6 1lién hé voi nhau (nhu thude tinh vi
ngot va vi béo) (Caiieque et al., 2004).
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Hinh 2: Sw phén bd cic thudc tinh cim quan theo két qua danh gia ciia Hoi dong
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Thanh phan chinh thi 1 - F1 (54.66 %)

Hinh 3: Sy phin b ciia cac miu sira gao va cac thudc tinh cdm quan trén cung mit phfmg tuwong
quan giira thanh phan chinh thi 1 va thir 2

Ghi chu:

Miu  °Brix - Ham lugng ~ Mau  °Brix — Ham lugng béo (%) Mau °Brix — Ham lugng

béo (%) béo (%)

M1 11-4 M4 12,5-4 M7 14 -4

M2 11-5 M5 12,5-5 M8 14-5

M3 11-6 M6 12,5-6 M9 14-6

Khi thé hién cc mau sita gao va céc thuoe tinh  Viéc thay doi thanh phan béo va dudng trong cong
cam quan trén clng dd thi, cc miu sita gao cd vi thirc che bicn stta anh huong rat 16n dén tinh chat
tri gin nhau thi c6 thudc tinh cam quan twong tu cam quan cia sira gao. Nhom mau M4 va M5
nhau. Sy phén tan ctia cac mau trén do thi cho thiy (Hinh 3) dwoc danh gia 1a c6 mau néu nhat, c6 mui

16
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gao, vi ngot va vi béo nhe. Nhom mau M7, MS,
M9 (c6 ham lwong duong cao — 14°Brix) gan voi
nhom thudc tinh mau nau, cho thiy cic mau nay co
mau nau nhidu va khong phai 1a tinh chit dugc
mong mudn. Nhém mau M6 va M9 duogc danh gia
c6 vi béo cao va co hién tugng tich béo do chura
ham lugng béo cao (6%).

3.3 Phén tich kha ning chép nhén ciia
nguoi tiéu dung theo phwong phdp Logistic (cdc
san pham sira gao & cac ty 1€ béo b6 sung (%) va
ham lugng chit kho hoa tan ciia dich thiy phin
(°Brix)

Phuong phap phan tich kha di (logistic) danh
gia kha nang chip nhan (1) hay khong chip nhan
(0) cua nguoi tiéu dung. Két qua thong ké cho thay
¢6 thé xay dung tot mé hinh hoi quy logistic dién ta
su tuong quan giita ty s6 kha di va 2 bién doc lap
(ham lugng chét béo bd sung va tong chat kho hoa
tan). Phuong trinh twong quan (4) dugc thé hién
v6i Ty s6 kha di = exp(n)/(1+exp(n)) 4)

Trong do6: n =-152,388 + 20,1998 X + 9,58626
Y - 0,910347 X? + 0,553706 XY — 1,62691 Y?

&)

V6i X 1a tong chit kho hoa tan (°Brix) va Y 1a
ty 16 béo (%).

Phan traim d¢ sai léch ciia md hinh 1a 18,89%
va phan traim d6 léch duoc didu chinh (Adjusted
percentage) 1a 15,06%. Theo két qua thong keé,
phéan tich d6 sai léch cia mo hinh va residual dugc
trinh bay ¢ Bang 5.

Bang 5: Phan tich d¢ sai léch (Analysis of
Deviance) ciua phwong trinh 5

Source Deviance Df P-Value
Model 59,2961 5 0,0000
Residual 254,653 444 1,0000
Total (corr.) 313,949 449

Két qua cho thidy Deviance cia mé hinh 1a
59,296 va gia tri P cia md hinh nho hon 0,05, cé
thé khing dinh sy tuong quan c6 y nghia vé mit
thong ké & muc d¢ tin cdy 95%. Hon nira gia tri P
cua residuals (sai s6) 1on hon 0,05, cang co thé
khing dinh ring mé hinh nay 1a khong kém hon
khi so v6i mo hinh tbt nhit c6 thé (voi mue do tin
cay 95,0% hodc cao hon). Bén canh do, kiém dinh
Likelihood (Bang 6) ciing nham danh gia d6 twong
thich cua m6 hinh, dac biét danh gia sy dong gop
clia timg nhan té vao trong md hinh duge d& xuit.
Thong thuong so sanh dd l1éch cia mo hinh dy
doan trén phan bd Chi-squared vai mét do tu do
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duy nhat dé kiém tra tinh doc lap théng ké va muc
d6 khop cua dir liéu. Vi hdi quy logistic, thay vi
sir dung R? dé mé ta sy pht hop ctia mé hinh thi d6
léch (deviance) c6 thé dugc thay thé. Ngoai ra,
phén tich Chi-squared ciing 1a mdt bién phap danh
gia do tuong thich cua cac gia tri thuc nghiém va
du doan tr mé hinh. P9§ sai Iéch (deviance) nhod
nhét 13 gi4 tri mong mudn. Gié tri P clia cdc nhan t6
cling dugc xac dinh.

Bang 6: Kiém dinh Likelihood (Likelihood
Ratio Tests) ctiia phuwong trinh 5

Factor Chi-Square Df  P-value
X 30,2498 1 0,0000

Y 4,54154 1 0,0331
X2 36,4409 1 0,0000
XY 2,81881 1 0,0932
Y? 23,3947 1 0,0000

Két qua thé hién & bang cho thiy P-value cua
céc nhan t6 déu nho hon 0,05, ngoai trir twong tac
X va'Y co trisb 1a 0,0932 (> 0,05). Nhu vay, tuong
tac XY khong c6 y nghia, phuong trinh 5 dugc
chuyén thanh phuong trinh 6.

n = -176,862 + 21,6626 X +
0,85653 X2~ 1,52306 Y2 (6)

V6i phuong trinh nay, phin trim sai léch
(deviance) ciia md hinh va phan traim duoc diéu
chinh 1a 17,98 va 14,80%, tuong tng. Ca hai gia tri
nay déu nhoé hon so véi mé hinh 5, cho thiy sy cai
thién d6 twong thich (goodness of fit) cua cac gia
tri cia mo hinh dy doan va thyc nghiém.

15,533 Y -

Ngoai ra, két qua phén tich dit liéu ciia mé hinh
6 dugc thé hién & Bang 7. C6 thé nhan thay gi4 tri
Deviance cua mo hinh nay la 56,477 (nhd hon so
voi Deviance cia moé hinh 5 1a 59,296) va
Deviance cua residual 1a 257,47 (16n hon so voi
md hinh 5 14 254,653). Néu mé hinh dy doan ¢ do
léch nho nhit co ¥ nghia, twong tmg vai gia tri p rat
nho (< 0,05) thi c6 thé két luan co sy twong quan y
nghia gilra cac dir liéu du doéan va dir liéu do dac.
Két qua thé hién gia tri P cia mo hinh nhé hon
0,05, c6 thé khang dinh sy trong quan ¢ ¥ nghia
vé mat théng ké & muc d6 tin cdy 95%. Hon nita
gia tri P ctia cac sai 1éch con lai (residuals) lon hon
0,05, chi ra ring mo hinh nay 1a khong kém hon
khi so voi mé hinh tot nhat c6 thé (muc d tin cay
> 95,0%).

Két qua kiém dinh Likelihood (Bang 8) cua
phuong trinh 6 cho gia tri P ctia cac nhan t6 déu rat
nhé (p < 0,05), cho thdy sy dong gop c6 ¥ nghia
ctia cac nhan t6 vao mé hinh duoc thiét lap.
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Béang 7: Phan tich do sai léch (Analysis of
Deviance) cia phwong trinh 6
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Bing 8: Kiém dinh ty s6 Likelihood (Likelihood
Ratio Tests) theo phwong trinh 6

Source Deviance Df P-value Factor Chi-Square Df  P-value
Model 56,4773 40,0000 X 35,0472 1 0,0000
Residual 257,472 445 1,0000 Y 22,3696 1 0,0000
Total (corr.) 313,949 449 X? 34,6973 1 0,0000
Y? 21,9161 1 0,0000
Odd ratio
— 0.0
— 0.05
= — 0.1
= — 025
3 )
%’ — 03
s - 825
-~ .
2 — 045
> — 05
- — 0.55

Hinh 4: Twong quan giira ty s6 kha di va d9 brix véi ty 1¢ béo bd sung vao san phiam sira gao

Tuong quan giita ty s6 kha di (Odd ratio) va
cac nhan t6 (X 1a ham luong chéat kho hoa tan,
°Brix va Y 1a ham luong chét béo bd sung, %) ciing
¢6 thé dugc biéu dién theo phwong trinh 7.

0Odd ratio = exp (-176,86 + 21,66 X + 15,53 Y
—0,86 X> - 1,52 Y?)/(1+exp (-176,86 + 21,66 X +
15,53 Y - 0,86 X*>— 1,52 Y?)) (7

Mb hinh bé mat dap tng dugc trinh bay & Hinh
4. Thuan lgi cua md hinh thu nhan dwogc cho théy
kha ning ua thich san phdm (hay ty s6 Odd) cao
nhéit dat duoc khi sira gao duoc ché bién chaa
12,657°Brix trong dich thuy phan va bd sung
5,11% chét béo (dit liéu duoc tinh toan tir md hinh
dy doan).

3.4 So sanh thi hiéu nguoi tiéu ding - Xay
dung md hinh s thich ciia nguoi tiéu dung doi
véi cac miu sira gao ¢6 cong thirc dwgce chon va
so sanh véi sin phiam c6 sin trén thi truong

Cac mau sita gao dugc chon dé danh gia cam
quan bao gém 04 miu. Két qua danh gia cam quan
tir nhém chuyén gia cho thay hai miu sita gao tir
thi nghiém (A va B) c6 cac thudc tinh cam quan
tuong d6i gidng nhau, mau sita gao san xuat tai
Han Quéc c6 it mui gao, vi ngot va vi béo rat nhe
cung véi mau tring nga hoi chuyén sang nau, tach
béo it hodc khong cé; trong khi sita gao san xuat tir
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Puc dam mui sita bo va tach béo nhiéu, vi ngot va
béo cao (Hinh 5).

Céac mau sita dugc lay v kién nguoi tiéu dung
gém ba nhom ddi twong (tré em 10 dén 15 tudi - C,
sinh vién 20 dén 24 tudi - S va nguoi di lam 30 dén
50 tudi - A) theo thang diém yéu thich cho tong thé
san pham. Két qua phan tich dugc thé hién ¢ Hinh
6 cho thay so thich ctua nguoi tiéu dung cé thé
duogc chia thanh 3 nhém chi yéu. Miu sira gao tir
thi nghiém (A va B) dugc yéu thich nhat & nhom 1
- nhém 16n nhit v6i thanh phan cha yéu 1a ngudi
16n va sinh vién. Qua d6 ciing c6 thé thiy nhom 1
(ngudi 16n va sinh vién) c6 thi hiéu kha giéng nhau
va nghiéng vé mau B nhiéu hon miu A nhung
khong qué khac biét. Nhém 1 khong thich mau P2
(1 san pham sita gao xudt x(r tir Puc). Nhu vy,
v6i d6i twgng khach hang 14 ngudi 16n va sinh vién
thi yéu thich stta gao c6 mau nau nhat, c6 mui gao,
vi ngot va vi béo nhe. Mot nhém rat it nguoi tiéu
dung yéu thich miu sita gao Han Qudc nhat (nhom
2 — ciing dugc ciu thanh tir sinh vién va nguoi
16n). Nhom 3 véi thanh phan cha yéu 1a thiu nién,
yéu thich mau sira gao cua Puc va khong thich
mau sita gao tir thi nghiém. Ciing c¢6 thé thdy rd
nhém ngudi tiéu dung 1a thiéu nién c6 khuynh
hudng thich san phém c6 vi ngot, vi béo cao va co
mui sira dam.
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Thanh phén chinh thir 2-F2 (23.24 %)
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Thanh phéan chinh thit 1 - F1 (74.22 %)

Hinh 5: Sy phén b ciia cac miu sira gao va cac thudc tinh cam quan trén cing mit phing twong
quan giira thanh phan chinh thi 1 va thir 2

Ghi chii: A: Méu sita gao tir thi nghiém véi 13°Brix, 5% ham lugng béo - cong thirc méu M5, B: Méu sita gao tir thi
nghiém voi 12,657°Brix,5,11% béo); P1: Sita gao Han Quoc va P2: Sita gao Dirc

Thanh phén chinh tht 2 - F2 (21.70 %)

-1
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0 025 05 075 1

Thanh phan chinh thir 1 - F1 (60.41 %)

Hinh 6: Gién db yéu thich (internal preference map) theo thang diém yéu thich téng thé ciia miu sira

gao tir thi nghiém va miu sira gao hién c6 trén thi truong

Ghi chit: A: Mdu sita gao tir thi nghiém véi 12,5°Brix, 5% ham lugng béo, B: Mau sita gao tir thi nghiém véi
12,657°Brix va 5,11% béo; Pl1: Sita gao Han Quoc va P2: Sita gao Puc

4 KET LUAN

Céc thudc tinh cam quan quan trong quyét dinh
chét lwong sita gao 1a trang thai, mau sdc va mui vi.
Két hop cac phuong phép thong ké PCA, hdi quy
logistic va phan tich da chiéu cac dir liéu yéu thich
san pham cho thiy tién ich ciia ching trong xac

dinh céac thudc tinh cam quan cua san pham sira
gao quan trong cho su chip nhin cua ngudi tiéu
ding. Sira gao bd sung ham lugng chat béo 5,11%
va ham lugng chat kho hoa tan 12,657% cho gia
tri cam quan cao nhat tir cic nghién ciu duoc
thuc hién.
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