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ABSTRACT

Garlic was heated at temperatures ranging from 150, 160, 170°C for 30, 35, 40 min.
The total phenolic, flavonoid, fiee radical scavenging activity (DPPH%) and sensory
characteristics of heated garlic samples were analysed. Optimization for heated
garlic was investigated using response surface methodology (RSM). The combined
effects of heating conditions on the bioactive compounds and the antioxidant activity
were studied using a three-level two-factor Box—Behnken design. The results showed
that RSM application for heated garlic showed a good correlation. The optimum
conditions for the treated samples were found (temperature of 160.71°C for 36.14
min). Optimum values (the total polyphenol, flavonoid and antioxidant activity) were
obtained as 6.69 mgGAE/g, 2.78 mgQE/g, 73.54%, respectively and higher than in
the untreated samples (4.94 mgGAE/g, 2.06 mgQE/g, 55.52%, respectively). The
high correlation coefficient of experimental and predicted values was found. Using
the logistic regression methodology described the product overall acceptance, the
sensory evaluation of the product heated at 160°C for 37.50 min, had a significantly
stronger acceptance than the other heating conditions. However, the optimal
condition of TPC, TFC and DPPH was not significantly differrent the one of sensory
evaluation, therefore, the garlic should be treated at 160,71°C for 36,14 min.

TOM TAT

Trong nghién cttu nay, toi duoc gia nhiét o cac nhiét do 150, 160, 170°C trong thoi
gian 30, 35, 40 phut. Ham heong tong polyphenol va flavonoid, hoat tinh chong oxy
héa (DPPH%,), chi tiéu cam quan ciia t6i xit Iy nhiét duwoc phan tich. Téi wu héa qud
trinh xir Iy nhiét t6i bang mé hinh bé mdt déap 1mg (RSM). Cdc danh hieéng két hop
clia diéu kién xir Iy nhi¢t dén ham luong cac chdt cé hoat tinh sinh hoc duoc thiét ké
theo mé hinh Box-Behnken véi hai nhdn 16 (nhiét d va thoi gian) va ba mirc dg
(150, 160, 170°C va 30, 35, 40 phut, twong vmg). Két qud cho thay, ap dung phirong
phdp RSM cho qud trinh gia nhiét t6i thé hién twong quan tot véi mike dg ¥ nghia
cao. Cdc gid tri t6i wu cho nhiét dg (160,71°C) va thoi gian (36,14 phit) duwoc xdc
dinh. Céc gid tri t6i wu (ham heong tong polyphenol, flavonoid va kha néing logi trir
goc tw do) la 6,69 mgGAE/g, 2,78 mgQE/g va 73,54%, twong mg, cao hon so véi
mau khong xir Iy nhiét (ham leong tong polyphenol, flavonoid va kha ning logi triv
goc tw do la 4,94 mgGAE/g, 2,06 mgQE/g va 55,52%, tuong zhzg). T wong quan tot
gitta gia tri dy doan va thiec nghiém duwoc tim thiy. Pdanh gid cam quan bdng
phwong phdp hoi quy logistic cho thdy t6i xir Iy nhi¢t 160°C trong 37,50 phiit ¢6 kha
néng chdp nhdn cao hon nhiéu so véi cic dzeu kién xir Iy khac. Tuy nhién khong
chénh léch ding ké so véi nhiét dg va thoi gian t6i wu ciia qud trinh xit 1y nhiét, vi vy
chon san xudt t6i 6 160,71°C trong 36,14 phiit.

Trich dan: V& Thj Di¢u va Nguyén Minh Thiy, 2016. Anh huéng ctia nhiét do va thoi gian xir 1y dén céc
hop chat sinh hQCz kha nang loai trir géc tw do va gia tri cam quan cuia toi. Tap chi Khoa hoc
Truong Pai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 1): 131-139.

131



Tap chi Khoa hoc Truong Dai hoc Can Tho

1 GIOI THIEU

Toi la mot trong nhimg loai gia vi phé bién &
Viét Nam va nhiéu qudc gia trén thé gioi. Trong
nhitng nim qua, t6i dd dugc s dung cho nhidu
muc dich trong nganh dugc (Ledezma and Apitz-
Castro, 2006). Toi c6 chira cac hop chét sinh hoc
c6 logi cho suc khoe, dic biét 1a cac hop chét
phenolic (Lanzotti, 2006; Corzo-Martinez et al.,
2007). Nhiéu nghién ciru chiing minh rang téi giup
giam cao huyét 4p, ngin ngira bénh tim, giam
cholesterol trong mau, gidam mirc d§ nghiém trong
cua bénh xo vita ddng mach (Rahman and Lowe,
2006; Bordia et al., 1977), kich thich hé théng
mién dich, tudn hoan va ngin ngira ung thu
(Borekn, 2001; Weisberger and Pensky, 1958),
chbng oxy hoa (Block et al., 1988). Ngoai ra, toi
gitip chira cic chung dau bung, ddy hoi, giun san
(Block, 1985), chirng suy nhugc, dau dau, khéi u &
¢d hong, gitip ting kha ning chiu duyng va st
manh thé chét (Srivastava er al., 1995; Castleman,
1991). Cac tmg dung khac bao gom diéu tri bénh
tiéu duong, viém khdp, cam lanh, cum, cang thfmg,
mét moi va duy tri chiic nang gan.

Tuy nhién, cho dén nay viéc ché bién va tiéu
thu san phém t61 van con nhiéu han ché, nguoi tiéu
dung chu yéu 1a trong nude. O nudce ta, phin 16n
lugng tdi san xuét duoc ban dudi dang tuoi, hodac
khé (Nguyén Phii Son va Nguyén Thi Thu An,
2014). Hién nay, khong c6 nhiéu san pham gi4 tri
gia tang duoc ché bién tir toi. Phuong phap xir 1y &
nhiét d cao (nudng) co gia thanh thap va dé thyc
hién, cung cép san pham c6 gia tri dinh dudng
tuong d6i cao va co thé dugc nhidu nguoi wa
chudng, gop phan ting huong vi dic biét cho cac
mon an chinh (Belsinger and Dille, 1993). Hoat
dong nay cling gitip da dang hoa san pham nang
cao gia tri cho cdy toi, thoa méan nhu cau am thuc
clia con ngudi va ting thu nhap cho ngudi trong
toi. Bén canh gia tri dinh dudng, gid tri cam quan
clia san pham ciing khong kém phian quan trong
nham thoa mian thi hiéu cua nguoi tiéu dung. Cac
bién phap kiém tra chit luong, kiém soat tién trinh
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san xuét va danh gia cam quan dong vai tro chién
lwgc trong phat trién san phdm méi. Vi vay, xac
dinh nhiét d6 va thoi gian xu ly thich hop la
nhitng van dé dugc quan tdm dac biét trong nghién
ciru nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Chuin bi nguyén li¢u

Toi duge chon cho nghién ctu mua tai Phan
Rang - Ninh Thuan. Cu téi dugc lam sach bui béng
ban chai mém, sau do 16t bo 16p vo bao ngoai cting
(Hinh 1), cho vao thiét bi xir Iy nhiét 1a 1o nuéng
Pensonic (model AE-300N, Malaysia), tién hanh
diéu chinh nhiét d6 & muc 150, 160, 170 °C v&i cac
khoang thoi gian xu 1y 30, 35 va 40 phut.

Hinh 1: Nguyén liéu t6i sau lam sach
2.2 B6 tri thi nghiém

Céc nhén t6 dugc khio sat bao gdm nhiét do
(X1) va thoi gian (X2). Mirc d6 ciia cac nhan to
dugc thé hién & Bang 1. Thi nghiém xir 1y t6i &
nhiét @6 cao dugc thuc hién theo md hinh Box-
Behnken véi 2 nhan t6, 3 mirc 46 (Bang 2). Nhu
vay thi nghiém dugc thuc hién véi 27 don vi thi
nghi¢m.

Bing 1: Céac nhan t6 va mirc do khio st trong
thi nghiém theo mé hinh Box-Behnken

, ] Miic do

KY  Nhant§é  Donvi :
hiéu -1 0 1
X1 Nhiét do °C 150 160 170
X2 Thoi gian Phut 30 35 40
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Bang 2: B tri thi nghiém theo mé hinh Box-

Behnken
STT X1 X2
1 0 1
2 -1 0
3 1 0
4 -1 -1
5 1 1
6 1 -1
7 0 -1
8 0 0
9 -1 1
10 0 1
11 -1 0
12 1 0
13 -1 -1
14 1 1
15 1 -1
16 0 -1
17 0 0
18 -1 1
19 0 1
20 -1 0
21 1 0
22 -1 -1
23 1 1
24 1 -1
25 0 -1
26 0 0
27 -1 1

Chi tiéu theo déi: ham lugng polyphenol tong
(TPC) (mg GAE/g), ham lugng flavonoid tong
(TFC) (mg QE/g), kha nang loai géc tu do-DPPH
(%), gia tri cam quan.

2.3 Phuwong phap xic dinh ham lwgng TPC,
TFC va hoat tinh chong oxy héa

Ham lwgng TPC dugc xac dinh theo phuong
phap cua Singleton er al. (1999) véi thude thir
Folin-Ciocalteu. Pudng chuén ciia acid garlic dugc
xay dung va ham lugng TPC duogc xac dinh dua
vao duong chuan.

Ham lwong TFC dugc xac dinh béng phuong
phap nhu mé ta cua Zhu et al. (2010). Duong
chuan cia quercetin duoc xdy dung va ham lugng
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TFC dugc xac dinh dua vao dudng chuén.

Hoat tinh chéng oxy héa xéc dinh theo phuong
phap cua Mensor et al. (2001), dwa vao kha nang
loai bd goc tu do-DPPH.

DPdnh gida cim quan theo phuong phap phan
tich kha di (logistic) ciia Lawless and Heymann
(2010).

2.4 Xirly sb lidu

Thi nghiém thuc hién véi 03 1an lap lai, cac dir
liéu thu dugc trong qua trinh nghién ctru dugce tinh
toan va v& do thi béng phan mém Microsoft Excel
2010. Phan tich théng ké & muc ¥ nghia 5% va
phuong phap bé mat dap tmg st dung phin mém
Statgraphic Centurion XV.I (Hoa Ky).

3 KET QUA VA THAO LUAN

3.1 Téi wu héa qua trinh xir Iy nhiét d¢ cao
déi voi toi

Téi wu héa qua trinh xtr Iy nhiét dugc thuc hién
bang phuong phap bé mit dap ung. Hai yéu t6
dugc lya chon cho qua trinh 1a thoi gian va nhiét
d6. Ham lugng TPC, TFC va phan trim loai trir
gbc tu do duoc ding dé danh gia qua trinh xu ly
nhiét. Két qua phan tich théng ké duoc thé hién &
Béng 3,4 vas.

Théng ké ANOVA cho thiy céc gia tri P cua hé
sO tuyén tinh, tuong tic ciia nhiét do véi thoi gian
xtr Iy déu nho hon 0,05, chimg to ca hai nhén t6
nay déu anh huéng dén ham lwong TPC, TFC, kha
ning loai bo gbc tu do-DPPH cua san phiam. Theo
Guan va Yao (2008), mé hinh twong quan t5t khi
hé sb xac dinh twong quan R? 16n hon 0,80. Mo
hinh twong quan xdy dung tir thi nghiém d6i véi
ham lugng TPC, TFC, kha ning loai bo gbc tu do-
DPPH di thoa diéu kién voi thong s6 R2 kha cao
lan luot 1a 0,85; 0,91; 0,91 va gia tri Adjusted
(Adj.) R* dat 0,82, 0, 89 va 0,89, twong tng. Mit
khéc, gia tri hé s6 xac dinh twong quan R? ciia mo
hinh con thé hién sy tuong thich cao giita cac gia
tri thyc nghiém va cac gia tri du doan. Diéu nay
cling chimg to rang, mo hinh phu hop véi cac dai
dién ddy du cua cac mdi quan hé thyc sy giita cac
bién dugc lya chon.

Bang 3: Két qua phan tich thng ké ANOVA mirc d9 y nghia ciia cac hé so6 hdi quy cho qua trinh xir ly

nhiét doi voi chi tiéu 1a ham hrgng TPC

Trung binh binh

Nguf‘)n Téng binh phwong Do tw do Giatri F GiatriP
phuong

Xi 0,1054 1 0,1054 5,46 0,0295

Xa 0,3655 1 0,3655 18,92 0,0003

X2 0,5439 1 0,5439 28,16 0,0000

Xi1X2 0,6705 1 0,6705 34,71 0,0000

X2 0,6572 1 0,6572 34,03 0,0000
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Bang 4: Két qua phan tich théng ké ANOVA mirc dd y nghia ciia cic hé s6 hdi quy cho qua trinh xir Iy

nhiét d6i véi chi tiéu 1a ham lwgng TFC

Trung binh binh

Nguon Téng binh phwong  P§ tw do Giatri F Gia tri P
phuong

Xi 0,0492 1 0,0492 14,38 0,0011

Xo 0,0515 1 0,0515 15,07 0,0009

X2? 0,1156 1 0,1156 33,83 0,0000

XiXz 0,0621 1 0,0621 18,17 0,0003

X2 0,4423 1 0,4423 129,41 0,0000

Bing 5: Két qua phén tich théng ké ANOVA mirc d9 y nghia ciia cic hé s6 hdi quy cho qua trinh xir ly
nhiét doi véi kha ning loai b6 goc tw do-DPPH

Ngudn Téng binh phwong Do tw do Trung binh binh Giatri F Giatri P
phuong
X1 6,19 1 6,19 11,27 0,0030
X2 14,70 1 14,70 26,78 0,0000
X2? 7,77 1 7,770 14,16 0,0011
X1X2 65,58 1 65,58 119,44 0,0000
X2 20,96 1 20,96 38,18 0,0000
Tuong quan gitra ham lugng céc hop chét ¢co (R?2=0,91)
hoat tinh sinh hoo TEC (1), TFC (Y2) ¥2 kha nang Y3 = -738,939 + 7,677 X1 + 10,849 Xs - 0,046
oai bd goc tu do-PPPH (Y3) vai nhiét d6 va thoi X5 - 0.047 XoX 1 - 0.019 X2 3
gian xur Iy dugc dién ta theo phuong trinh 1, 2 va 3, S ALY ! )
tuong Gng. Trong d6, Xi 1a nhiét 6 (°C) va Xz la (R?=0,91)

thoi gian (phut).
Y1 =-115,427 + 1,137 Xi + 1,712 X, — 0,003

X12-0,005 X1X2—-0,013 X2 (1)
(R?=0,85)
Y2 =-66,568 + 0,824 X, + 0,169 Xz - 0,006 X2
+0,0014 X2X; - 0,003 X2 )
6.9
y =0.8524x+0.9065
k=i R>=0.8524
S 66
B~
S B0
LM 63
[a 1)
ES
2 o060
EE
g 57
T
5.4

5.4 a1 6.0 6.3 6.6 6.9

Ham luong TPC thuc nghiém
(mg GAE/g)

(@

Phuong trinh 1, 2, 3 thé hién duoc su tuwong
thich cua céc gia tri thyc nghiém va dy doan. Ham
luong TPC, TFC, phan tram gdc tu do duoc loai bo
thu duoc tir thuc nghiém va tinh toan theo phuong
trinh c6 d¢ tuong thich kha cao (Hinh 2).

3.0
y=0.9094x+0.2372 A

§ R2=0.9094 A
": 28 . o
'U. /51\) R ,//
O o ¢ 0’/0' .
&1 i
= O 26 M'o/
o) o g
g2
é 2.4 s L
s

22

22 2.4 2.6 2.8 3.0 32
Ham lugng TFC thuc nghiém
(mg QE/g)

(b)
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Hinh 2: Twong quan ciia ham lugng TPC (a), TFC (b) va kha ning loai trir goc tw do-DPPH (c) giira
thuc nghiém va du doan theo phuong trinh

lugng TPC, TFC, kha ndng loai bo géc tr do-

Mb hinh bé mit dap tng cho thay sy tuong tac S
DPPH dugc thé hién ¢ Hinh 3.

gifta cac yéu td nhiét do va thoi gian xr ly dén ham

Ham legng TPC _ Ham lugng
;:E A (mgGAE/g) U\:‘) TFC (mgQE/g)
E . ! ] %.4-5..52 Ccyl) 242 46
? 6.6:*- W552-564 § 5 W 24625
;_: 63! } 77174y J _ _?.64-§.76E28 2.52-2.58
E o LIHIIHLTY | 5.76-5.88 2 2.58-2.64
?é" 571/ ”',‘,i» == 1 1 40-5.88-6.0 3_32,6 26427
= " 60612 ¢ 40 2727
E 54NNy L 35 S 24 5 o
= 730 o\ W6.12-624 © I \\@ W 276282

150 55 015
15160 165 179 T oS 624436 D816 m N mapan

p =" 401 700708

Nhiét d (°C) RN 636648 Nhiét do («C) o 288204
I 64866 29430
(@) (b)
Kha ning logi bo goe
. tw do-DPPH (%)
M : — 66.0466.8
3 W 668676
%“ W 67.6684
= 63.4469.2
= W 692700
=
-
v

P35
s 4 97 708-71.6
150 155 w @ .
155 160 165 179 0 ‘\\Q“‘) o 716724
Nhiét 46 (°C) «\\3\\’ 124132
W 73.2-740
(o)

Hinh 3: M hinh bé m3t dap wng thé hién sy twong tac ciia nhi¢t do va thoi gian xir Iy dén ham lwong
TPC (a), TFC (b) va kha ning loai b6 géc tw do-DPPH (c)
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Két qua cho thay, nhiét d¢ va thoi gian xir 1y ¢6
anh huong dén cac hop chét sinh hoc va kha ning
chéng oxy héa cua toi. Ban du toi chira ham
lugng TPC, TFC, kha ning khir gbc tu do lan lugt
la 4,94 mg GAE/g, 2,06 mg QE/g va 55,52%, sau
khi xur Iy ¢ nhiét d6 cao (nuéng) ham lugng cac
hop chit nay khong bi giam, didu nay phu hop véi
nghién ctru cua Aharon et al. (2012) khi nudng hat
dau chickpea, hau hét cac gia tri TPC, TFC va hoat
tinh chéng oxy héa trong san phidm duogc duy tri t6t
& mtrc cao.

Nhin chung, khi tang nhiét d¢ va thoi gian xt ly
thi ham lugng TPC ting cao hon so voi nguyén
liéu ban dau chua gia nhiét. Ham lugng TPC ting
dang ké & 160, 170°C sau 30, 35 phut, dat gia tri
cao nhit tai 160 °C, 35 phiit (6,55 mgGAE/g) (P <
0,05), nhung néu kéo dai thoi gian xir Iy khoang 40
phiit thi ham lwong TPC bét dau giam. Ham luong
TPC tang 1a do nhiét d0 cao s€ phong thich
phenolic tir cac hop chit phenol & dang lién két, co
su chuyén hoa hop chit phenolic & dang khong hoa
tan thanh hoa tan, c6 su phan hity cua lignin dan
dén phong thich dan xuét acid phenolic hodc lam
phat sinh thém phenolic méi (Jeong et al., 2004).
Tuy nhién, khi tiép tuc tang nhiét d¢ va thoi gian
thi ham lugng TPC c6 khuynh huéng giam do xuat
hién su suy thodi ciia cac hop chét phenolic. Bao
cdo cua Ross ef al. (2011) sau khi xir Iy bot hat nho
¢ nhiét d6 > 180°C trong 10 phut thi ham luong
TPC giam dang ké, nhom tac gia cho rang nguyén
nhan cha yéu 1a do cic hop chit nay bi suy thoai
b6i nhiét. Phat hién nay twong tu voi két qua tir
Kim et al. (2006), cho thiy hién tuong giam kha
nhanh TPC cta bt hat nho khi xur 1y ¢ nhiét d6 >
200 °C.

Su gia ting ham lugng TFC kha cao khi toi
duogc 1lam nong 1én 160 °C trong 35, 40 phut, dat
cao nhit 1a 2,96 mg QE/g tai 160 °C, 35 phiit. Tuy
nhién, néu ting nhiét 6 va thoi gian xur 1y thi ham
lugng TFC cling s€ giam bdi suy thodi do nhiét.

Gbc tu do-DPPH dugc st dung dé danh gia kha
ning loai bo gdc tu do cua cac hop chat chdng oxy
hoa trong téi noi riéng va céac loai thuc vat hodc
nguyén lidu thyc pham noi chung. Khi gia nhiét &
160 - 170 °C trong thoi gian 35 pht ¢6 su gia tang
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kha ning loai bo gdc tu do cao hon so véi cac diéu
kién xur Iy khac, gié tri cao nhét dat tai 160 °C, 35
phut 1a 73,28%. Lemos et al. (2012) cho rﬁng, su
gia tang kha nang nay mot ph?m do tang ham lugng
TPC, mét phan do trong qué trinh xir 1y nhiét hinh
thanh cta cac hop chat méi cé tinh chat chdng oxy
hoa, ch'fmg han nhu melanoidins sinh ra béi phan
ung Maillard. Tuy nhién, khi nhiét d9 cao hon, thoi
gian cang keo dai thi kha nang nay cang giam do
su suy giam cua cac chat héa hoc ty nhién cé san
trong toi, sy mat mat cac phan tir nudc, hinh thanh
cac hop chét méi 6n dinh hon nhung lai it ¢6 hoat
tinh sinh hoc hon va do d6 anh huong dén hoat tinh
chéng oxy hoa (Rawson et al., 2013). Két qua thu
nhan ciing phu hop voi két qua nghién ctru cua
Ross et al. (2011), & nhiét d6 > 180°C, kha nidng
loai bé gbe tu do giam dd duoc ghi nhan va thoi
gian gia nhiét kéo dai ciing tac dong dén kha ning
nay, tai 180°C giam dang ké sau 20 phut lam néng,
tai 210 va 240°C thoi gian nay giam xubng con 10
phut. Tr m6 hinh thi nghiém dugc xay dung, phan
tich t6i wu hoa nham xac dinh khoang nhiét do va
thoi gian thich hop cho qua trinh xtr 1y toi ¢ nhiét
d6 cao dat dugc ham luong TPC, TFC va kha nang
loai bd géc tu do tdi wu. Gia tri t8i wu cua cac nhan
t6 dugc thé hién & Bang 6.

Bang 6: Gia tri tdi wu ciia cac nhan t6 trong thi
nghiém xir ly t6i & nhiét do cao

Nhén to Gia tri toi wu

Nhiét d¢ (°C) 160,50
Thoi gian (phut) 35,99
Ham luong TPC (mgGAE/g) 6,58
Nhiét d6 (°C) 161,26
Thoi gian (phut) 36,13
Ham lugng TFC (mgQE/g) 2,90
Nhiét do (°C) 157,45
Thoi gian (phat) 38,29
Kha nang loai bd goc tu do-

DPPH (%) 73,12

Db thi bé mit dap ung (Hinh 3), contour va dir
li¢u & Bang 6 cho théy ham lugng TPC, TFC, kha
ning loai bo gdc tu do-DPPH t6i uu khac nhau. Vi
vay, tim diém t6i uu chung 1a van d¢ can thiét. Két
qua nghién ctru di chi ra contour tdi wu chung
(Hinh 4).
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Hinh 4: Biéu dd contour tdi wu nhiét d9 va thoi gian xir Iy

Biéu db contour cing v6i Bang 7 chi ra nhiét
d6 va thoi gian can thiét dé xu 1y t6i 1a 160,70°C va
36,10 phuat s€ thu duge TPC, TFC, kha nang loai
b6 gbc tw do-DPPH 1a 6,58 mgGAE/g; 2,90 mg
QE/g va 73,04% tuong Gmg. Kiém dinh T-test dugc
thuc hién cho thiy khong c6 sy khac biét vé miat
nghia giita cac gia tri toi wu va thyc nghiém. Nhu
vay qua trinh xr 1y toi c6 thé t6i uu héa ¢ 160,71°C
trong 36,14 phut s& cho san pham toi c6 ham lugng
TPC 1a 6,69 mg GAE/g, TFC 14 2,78 mg QE/g va
loai 73,54% géc tu do.

Bang 7: Gia tri téi wu va gia tri thuc nghiém

nhiét dj, thoi gian xir 1y, ham lwong
TPC, TFC, kha ning loai bé goc tw do-

DPPH
Nhin t6 Giatritoi Gia trgAthl.rc
uu nghi¢ém
Nhiét do (°C) 160,71 160,71
Thoi gian (phut) 36,14 36,14
Ham luong TPC
(mgGAE/g)) 6,58 6,69
Ham luong TFC
; 2,90 2,78
(meQEle)
Kha nang loai bo goc 73.04 73.54

ty do-DPPH (%)

3.2 Panh gia cim quan ciia sin phim theo
phwong phap Logistic

Phuong phap phan tich kha di (logistic) danh
gia kha nang chip nhan (1) hay khong chdp nhan
(0) cua nguoi tiéu dung. Két qua thong ké cho thay
¢6 thé xay dung tot mo hinh hoi quy logistic dién ta
su twong quan giita ti s6 kha di va 2 bién doc 1ap
(nhiét d6 va thoi gian xur ly). Phuong trinh tuong
quan dugc thé hién véi ti s6 kha di = exp(ti s6 kha
di)/(1+exp(ti sb kha df)). Trong d6 ti sé kha di = -
1318,030 + 12,836 X + 15,491 Y - 0,033 X2 —
0,064 XY — 0,071 Y2 (4), v6i X 1a nhiét do (°C) va
Y la thoi gian (phut).

Phan trim do sai léch cua mo hinh 1a 37,22%
va phan tram do léch dugc diéu chinh (Adjusted
percentage) 1a 30,39%. Theo két qua théng ke,
phan tich d6 sai 1éch cia mé hinh va s du dugc
trinh bay ¢ Bang 8.

Bang 8: Phan tich do sai léch (Analysis of
Deviance) ciia phwong trinh (4)

Ngudn D(;) sal Potwdo GiatriP
léch
M0 hinh 65,40 5 0,0000
S6 du 110,32 129 0,8816
Tong 175,72 134

Két qua cho thdy, do sai léch cua mo hinh 1a
65,40 va gia tri P cia m6 hinh nhé hon 0,05, do d6
¢6 thé khang dinh sy twong quan c6 ¥ nghia thong
ké & mirc d6 tin cdy 95%. Hon nita, gia tri P cla sb
du 16n hon 0,05 cang c¢6 thé khang dinh ring mo
hinh nay 1a khong kém hon khi so véi mé hinh tot
nhit c6 thé (voi mirc do tin cdy 95% hodc cao
hon). Bén canh d6, kiém dinh twong thich (Bang 9)
cling nham danh gia do tuong thich ciia mo hinh,
déc biét 1a danh gia sw dong gop cia timg nhén t6
vao trong md hinh duoc dé xuat.

Bang 9: Kiém dinh twong thich (Likelihood) cta

phwong trinh (4)

Hésé  Chi-binh phwong D(‘-;Ot‘-r Gia tri P
X 41,29 10,0000
Y 36,04 10,0000
X2 33,47 10,0000

XY 34,66 10,0000
y?2 10,79 10,0000

Thong thuong 1a so sanh d¢ 1éch cua md hinh
du doan trén phan bd Chi-binh phuong véi mot do
tu do duy nhat dé kiém tra tinh doc 1ap thong ké va
mic d6 khép cua dir li€u. Voi hoi quy logistic,
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thay vi sir dung R* d¢ mé ta sy phu hop cia mo
hinh thi d6 léch c¢6 thé dugc thay thé. Ngoai ra,
phéan tich Chi-binh phuong ciing 14 mdt bién phap
danh gia do tuong thich cua cac gia tri thuc nghiém
va du doan tir md hinh, do sai 1éch nho nhit 1a gia
tri mong muén. Gia tri P cia cac nhan tb cling
dugc xac dinh. Két qua thé hién gia tri P cia mo
hinh nho hon 0,05 ¢6 thé khiang dinh sy twong quan
¢6 y nghia vé mit thong ké & murc do tin cay 95%.

Tuong quan giira ti s6 kha di va cac nhan té (X
1a nhiét d6 (°C) va Y la thoi gian (phut)) ciing c6
thé dugc bicu dien theo phuong trinh (5).

Ti s6 kha di

oo 0607

Nhiét d¢ (°C)
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Ti s6 kha di = exp(-1318,030 + 12,836 X +
15491 Y - 0,033 X* - 0,064 XY - 0,071
Y?)/(1+exp(-1318,030 + 12,836 X + 15491 Y —
0,033 X2 - 0,064 XY — 0,071 Y?)) (5)

Mb hinh bé mit dap Gmg dugc trinh bay ¢ Hinh
5 cho thiy, kha ning ua thich san phdm (hay ti sb
kha di) cao nhat dat duoc khi toi dwoc xur ly &
160°C, thoi gian 37,50 phut. Khi so sanh thong s6
t6i uu cia qué trinh xtr 1y nhiét vé ham luong cac
chat chéng oxy héa, ciing nhu kha ning loai trir
gbc tu do v6i gia tri cam quan san pham thi ¢ su
chénh léch khong déng ké vé nhiét 6 va thoi gian,
vi vy ching ta co thé tién hanh san xuét san pham
6 160,71°C, 36,14 phaut.

Ti s6 kha di
0.04.1
M 0.102
0203
0304
M 0405
05906

\
40

- 3“ . o\ .
170 A %\\\ 0708
\
o 0809
B 0910

Hinh 5: Twong quan giira ti s6 kha di va nhi¢t do véi thoi gian xir ly

4 KET LUAN

San pham t6i dugc xir Iy & nhiét do va thoi gian
thich hgp cé thé lam tang ham Iuwgng cac hop chat
sinh hoc, kha nang loai trir goc tu do va dap ung
yéu cau cla nguoi tiéu dung ve gia tri cam quan.
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