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TOM TAT

Hién nay, theo xu hwéng san xuét thirc &n cho ngudi, thirc an cho vat nudi dang dan dan dwoc bd sung cac
ngudn protein thay thé cho thit nhw protein tir con tring, tdo, thit ttr phong thi nghiém hay cac san phdm twong tw
thit. D& tang tinh (ng dung, cac san phdm nay khéng nhitng phai thod man nhu cau dinh dwéng ma con phai dap
&ng tinh ngon miéng (két cAu, hinh dang, kich thuwéc, mui vi) cho vat nuéi. Trong d6, dac tinh két cAu cda thire &n
cho vat nuéi it dwoc quan tdm nén khong co nhiéu di liéu tham khao. Twong tw nhw thwe pham, két ciu cda thire &n
cho ché méo cé thé dwoc danh gia bing cac phwong phap cdm quan. Két ciu cla thwe pham ciing dwoc phan tich
b&ng may méc tén it thdi gian, chi phi va c6 méi twong quan cao vo&i cac danh gia cdm quan. Trong d6, Phwong
phap md ta ciu tric (TPA) do duogc 7 trong sb 8 thong sb vé két ciu chi trong mot thir nghiém. Tuy nhién, dén nay
phwong phap nay chua dwoc ap dung trong danh gia chéat lwong thirc &n cho ché méo. Bai tng quan nay trinh bay
phwong phap TPA, nguyén ly thuc hién, nhitng yéu té anh hwéng, méi twong quan véi phwong phap cam quan
nh&m d& xuét phwong phap nghién ctru déc tinh két cu cla thirc &n cho ché méo dwa trén TPA thuc phdm.

Tw khoa: Phwong phap mo ta cAu truc, TPA, thirc &n, cho, méo.
Texture profile analysis of pet food

ABSTRACT

Pet food production follows the trend of human food production that applies alternative protein sources (insects,
algae, lab meat, and meat analogs) in the diets. In order to widely applied in practice, these products should not only
provide appropriate nutrients but also have the palatability to the pets (texture, appearance, and flavor). However, in
comparion to other properties, texture properties of pet foods have not been interesting and there were not many
reference data available. Similar to human food, texture parameters of pet food can be analyzed by sensory
methods. These parameters can also be analyzed using instrumental methods that are less time and money-
consuming and are high correlation to their sensory evaluations. Texture Profile Analysis (TPA) can measure 7 out of
8 parameters of texture in just one test but has not been widely applied in animal nutrition. This review presents TPA
method, its principle, influencing factors, and the relationship with sensory evaluation in order to develop a method for
studying texture properties of pet food based on food TPAs.

Keywords: Texture profile analysis, TPA, pet food, dog, cat.

1. DPAT VAN PE

Cho6 va méo déu la dong vat an thit voi nhu cau protein thd duoc khuyén cao khoang tir 18-
23% dbi v6i chd, 20-33% ddi véi méo, cao hon nhidu vat nudi truyén théng (Lé Pic Ngoan &
Dinh Vin Diing, 2022). Nhu vay, khi n6i dén thic an cho ché meo, thit 1a mot nguyén liéu quan
trong. Tuy nhién, véi nhan thic vé phuc lgi dong vat ngdy cang cao, thanh phan nguyén liéu sir
dung trong san xuét thirc dn cho vat nuéi, dic biét 1a tha cung nhu ch6 méo, dang dugc quan tam
theo xu hudng phat trién thirc dn ciia con ngudi la ing dung cic ngudn protein thay thé cho
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protein tir dong vat. Nguyén nhan la do c6 nhiing lo ngai xa hdi lién quan dén viéc tiéu thu nhiéu
protein dong vat nhu sy anh hudéng cua nd dén phuc lgi dong vat (dong vt bi giét thit). Mot
nguyén nhan khac 13 hoat déng chin nuéi huéng xau dén moéi truong do st dung tai nguyén thién
nhién kém hiéu qua hon céc hoat dong san xuét khac (Reijnders & Soret, 2003) va tao ra lugng
khi thai carbon cao hon (Swanson & cs., 2013).

Khac v6i con nguoi, thii cung thiéu kha ning ngén ngit nén thanh phan dinh dudng ciing
nhu céc dic tinh cam quan (két ciu, huong vi) cua thirc dn cung cdp thém nhimg 1y do giai thich
cho tinh ngon miéng cua thuc an (Koppel, 2014). Tac gid cling trinh bay nhitng phuong phap
dang dugc s dung dé nghién ctru dic tinh cam quan cua thie an danh cho thu cung (Hinh 1).
Trong khi dic tinh dinh dudng va huong vi d dugc quan tim nhiéu trong ché bién thirc dn udt
cho chd méo, dic tinh két cdu lai chua duoc cha y nhiéu.

e
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Hinh 1. Phwong phap nghién ciru diic tinh cdm quan cia thire dn cho thu cung (Koppel, 2014)

Két cdu (d6 dai, d6 cung, do dan hoi) 14 chi tiéu chit luong quan trong va c6 mdi quan hé
mat thiét v6i d6 ngon miéng cua thirc n cho thu cung (Chalida & Sakamon, 2011). Két cdu cua
thirc an, cho du 14 thirc an dang kho, ban 4m, hay u6t phu thudc vao nhidu yéu t6 nhu thanh phan
nguyén liéu (tinh bot, protein, chat két dinh,...), phuong phap ché bién. Khi sir dung thit va cac
san pham tir thit trong ché bién thirc dn wdt cho thu cung, dic tinh két cdu c6 thé khong anh
huong nhiéu dén d6 ngon ciia thirc dn bai diy co ban 1a thirc n ty nhién cia chd méo. Tuy
nhién, két ciu cua thirc an lai 1a mot trong nhitng han ché khi sir dung céc ngudn protein thay thé
thit nhu tdo, con trung, thit phong thi nghi€ém (lab meat) hodc cic san pham tuong tu thit
(Couette Cell) va cac san pham ché bién cua ching. Nhu vay, viéc danh gia dic tinh két cdu cua
thirc &n dang c6 trén thi truong, tir d6, d& xuét dic tinh phu hop cho cac san pham thay thé 1a can
thiét dé c6 thé sir dung chung trong khau phan n cia ché méo ma khong anh hudng dén chat
lugng va kha nang thu nhén thirc an cua vat nuoi.

Pic tinh két cdu khong chi don gian 1a tinh chat vét Iy ma con 1a ddc tinh cam quan. Két
cAu 1a mot thudc tinh bao gém 5 thong s6 chinh (do cung, do gén két, d0 dinh, d6 dan hoi va do
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nhét) va 3 thong s6 phu (d6 gion, d6 déo va do dai). Tuy nhién, khong c6 dit liéu tham khao nao
c6 san vé cac dic tinh két cdu ddi voi thirc an udt cho vat nudi va ciing khong cé nghién ciru
khoa hoc nao lién két cac dic tinh két cu va hanh vi tiéu thu thuc an. Céac thong s6 két cau cua
thirc an w6t cho chd méo c6 thé dugc danh gia bang cac phuong phép cam quan, thong qua céc
chuyén gia trong hoi ddng dé ném va phan loai thirc in; hodc sir dung chinh vat nudi dé tién hanh
cac thir nghiém vé so thich hodc mirc d6 chap nhan. Cac thong sd nay trén thuc pham ciing co
thé dugc phan tich bang may moéc tn it thoi gian, chi phi va c6 mdi twong quan cao vai cac danh
gid cam quan cta chung (Szczesniak & cs., 1963). Trong sé cac phuwong phap phan tich bang
may moéc, phuong phap mé ta ciu trac (TPA) c¢6 uu thé vi nd do duge 7 trong sé 8 thong sd vé
két cu chi trong mot thir nghiém. Tuy nhién, dén nay chua dugc ap dung rong rii trong viée
danh gia cac dic tinh két cdu cua thirc dn cho vat nudi. Do do, viéc phat trién mot phuong phap
phan tich cac thong s6 cau trac cua thirc dn vat nudi dya trén TPA 14 can thiét.

2. KET CAU CUA THU'C PHAM

Két cau, cing v6i hinh thirc, hwong vi va dinh dudng 1a bén yéu tb chat lugng chinh trong
thuc pham cho nguoi (Bourne, 2002). So vé6i cac yéu t6 khac, ddc tinh két cAu cua thirc dn cho
vat nudi chua dugc quan tam. Do két cAu co ¥ nghia khac nhau ddi voi nhimg déi tugng st dung
khac nhau nén rat kho dé dinh nghia thuat ngir “két cau” cua thuc phr?im. Tuy nhién, mot s6 nha
nghién ciru da nd luc dé dua ra mot thoa thuan chung vé dinh nghia két cAu. Theo do, két cau la
“biéu hién cam quan va chuc nang cta ciu trac co hoc va tinh chat bé mit cua thuc phém duoc
phat hién thong qua cac gidc quan thi giac, thinh gidc, xtic gidc va dong hoc” (Szczesniak, 2002).
Dinh nghia nay quan tim dén mot sb noi dung chinh. Thir nhat, khai niém thudc tinh cam quan
ctiia két cdu nhan manh rﬁng n6 chi c¢6 thé dugc cam nhan boi con nguoi hoac dong vat. Tuy
nhién, n6 c6 thé duoc phat hién va dinh luong bang may moc, sau d6 duoc giai thich theo cam
quan. Th hai, két cau 1a mot thudc tinh da tham sb bao gém do cung, do gion, do gén két, do
dinh, d6 dan hoi, 4o dai, d6 déo va do nhét. Thir ba, két ciu cua thuc ph'flm 6 thé bat nguén tr
cAu tric phan t, vi md va vi mo cua thuc phém. Cubi cung, két cau duoc phat hién bdi mot sb
gi4c quan trong d6 quan trong nhét 1a cam giac cham va ap lyc.

3. PHAN LOAI KET CAU CUA THUC PHAM

Szczesniak (1963a) da dé xuét cach phén loai cac dic tinh két cdu dé c6 thé phi hop véi ca
phuong phap danh gia két cu bang may moc (Friedman & cs., 1963) va theo cam quan (Brandt
& cs., 1963). Bang 1 trinh bay cach phén loai cc dic tinh két c4u ctia thuc pham.

Céac dic tinh co hoc cua két cAu duoc do béng ap luc tac dung Ién rang, ludi va vom miéng
trong khi 4n va cho biét phan tmg cta thuc pham ddi véi sirc ép. Cac dic tinh co hoc bao gdm
cac thong s6 chinh (do cung, d6 gén Kkét, 3o gion, d6 dinh, @6 nhdt) va cac thong sb phu (d6 dan
héi, d6 dai va do déo). Bang 2 trinh bay dinh nghia cta tirng dic tinh co hoc ciia két cu.

Dic diém hinh hoc cua két cdu lién quan dén sy sip xép cua cac thanh phan thuc pham va
dugc phan anh boi hinh thirc bén ngoai ctia thuc pham. Nhitng dic diém nay khong ¢ su phan
chia rd rang ma bao gdm hai nhém chung (kich thuéc va hinh dang hat va hinh dang va cdu trac
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khong gian cua hat). Nhém dac diém khac cua két cau bao gom cam giac ngon mi¢ng lién quan
dén cam nhan vé d¢ am va ham lugng chat béo cua thuc pham (d6 dau va do ngay).

Bang 1. Phan loai cac diic tinh két ciu ciia thue pham (Szczesniak, 1963a)

Théng sbé chinh

Théng sé phu

Thuat nglr thdng thwong

Pac tinh co hoc

D clrng Mé&m, chéc, clrng
Do gén két Do gion Gion, d& vun
Do dai Mém, dai
b6 déo Déo, nhdo
Do nhot Nhét
D6 dan hdi Dan hbi
Do dinh Dinh
bPdc tinh hinh hoc
Hinh dang va kich thwéc vién Tho, hat, san
Hinh dang va c4u truc khong gian cla hat Soi, tinh thé, éng
Déc tinh khac
Do Am Khé, &m, wét, chdy nwéc
Ham Iwgng béo Do dau Nhiéu ddu m&
Do ngay Ngay

Bing 2. Pinh nghia cic dic tinh co hoc ciia két ciu (Civille and Szczesniak, 1973)

Théng s6 Co hoc Cam quan
Théng sé chinh

Docwng  Luc can thiét Gé lam thye pham bién dang mot  Lwc can thiét dé nén mot mau thirc &n gitra cac rang

muc nhat dinh ham (trong tredng hop thire an déc) hoac gitra |wdi
va vom miéng (trong tredng hop thirc an nira ran)

D6 gén D0 bén clia cac lién két bén trong tao nénthan  Murc do ma thirc &n bi nén gitra cac rang treoc khi

ket san pham bi gay

Do nhot Téc d6 dong chay trén mét don vi lwc Lwc can thiét d& hat chat 16ng tir thia qua lwdi

Do dan Tbc d6 ma thuc phdm bi bién dang tré lai trang Mlrc dd ma thwe pham tré lai hinh dang ban du

hoi thai khéng bj bién dang sau khi loai bé lyc bién sau khi bi nén gilra cac rang
dang

Do dinh Luc can thiét dé thang dwoc cac luc hap dan Luc can thiét dé tach thuc phdm dinh vao miéng
gitra bé mat cda thyc phdm va bé mat ma thwc  (ndi chung la vom miéng) trong qua trinh &n ubng
phdm tiép xtc (Iwdi, rdng, vom miéng...) binh thuwdong

Théng sé phu

Do gion Lwc lam gay, v& thwe phdm, lién quan dén do Lwc 1am thwe phdm bi v& vun, niét hodc v
clrng va doé dinh

Do dai Nang luvgng can thiét gé nghlen thuc phdm ran  Khoang thoi gian (gidy) can thiét dé nghién thirc &n,
dén trang thai s&n sang dé nuét, lién quan dén V@i toc do tac dung lwc khong dbi, aé lam nhé va
dd clrng, d6 dinh, do dan hoi ddng nhéat thirc an dén d6 phu hop dé nubt

b6 déo Nang luvong can thiét de lam nhé thyc pham Nang luvgng can thiét d& 1am nhé thwc phdm ban rén

ban rén dén trang thai sén sang d& nubt; co lien
quan dén do clng va tinh két dinh

dén trang thai s&n sang dé nuét

473



4. PHUONG PHAP MO TA CAU TRUC (TEXTURE PROFILE ANALYSIS - TPA)

TPA 1a mot trong nhitng phép do cu triuc bang may méc phd bién nhat dwoc phat trién vao
dau nhiing nam 1960. Pay thuc chit 12 mot thir nghiém nén kép dé xéac dinh dic tinh két cau cta
thuc phém thong qua viéc nén mau hai lan. Céc bd phan cua TPA bét chude hoat dong nhai cua
miéng va do do, cung cip thong tin chi tiét vé cach miu bi tic dong khi nhai. Thir nghiém TPA
6 thé xac dinh nhiéu tham s6 két cau chi trong mat lan do.

a b a b

Ghi chii: (a) va (b) lan luot la hdnh dong nén va gidi nén cua cac lan nhai.

Hinh 2. So' @b hai 1an nén ciia phwong phap mé ta cu tric (Bourne, 2002)

V& nguyén tic, mot mau thuc pham co kich thudc va hinh dang tiéu chuan duogc dit trén
tam dé cua thiét bi va duoc nén va giai nén hai lan béng mot ban di dong duoc gfm vao hé théng
truyén dong (Hinh 2). Cac két qua dugc biéu thi dudi dang do thi giira luc - thoi gian hodc luc -
khoang cach tir do biéu thi dic tinh cua cac théng sb cAu triic khac nhau ctia mau.

5. DIEN GIAI PUONG CONG CUA THU NGHIEM TPA

Vigc giai thich phu thudc vao dinh nghia cua cac tham s6 két cAu do Szczesniak (1963a) dé
xuat dugc thuc hién boi Friedman cs. (1963) va dugc sira d6i boi Bourne (1978) va mot sb tac
gia khac. Pudng cong dién hinh ctia TPA tir may General Food Texturometer duoc su giai thich
boi Friedman & cs. (1963) va dit liéu thu dugc tir Instron Universal Testing Machine véi cach
giai thich da sira d6i ciia Bourne (1978) duoc trinh bay trong Hinh 3.

Theo giai thich cua Friedman & cs. (1963), do gion dugc do bang luc tao ra vét nut dang
ké dau tién trén dudng cong & lan nhai du tién. P cting duoc do bang chiéu cao cua dinh luc
trong chu ky nén dau tién (1an nhai dau tién). D6 dan hdi duoc do bang su khac biét gitra khoang
cach B va khoang cach C. Khoang cach B duoc do tir diém tiép xtic miu ban ddu dén diém tiép
xtc & 1an nhai thtr hai trong khi khoang cach C la phép do tuong ty duoc thyc hién trén mot vat
hoan toan khong dan hoi nhu dat sét. Bourne (1978) di sira doi cach giai thich vé d6 dan hoi dé
do thoi gian tir khi két thuc 1an nhai dau tién dén khi bat dau 1an nhai thir hai.

Meullenet & cs. (1998) khuyén nghi riang d6i voi cac mau c6 chidu cao khac nhau, d6 dan
hoi nén dugce tinh 1a “dd dan hdi co thé phuc hdi cham” cua (Pons & Fiszman, 1996). Theo do,
do dan hoi duoc do bai ti 16 gitra khoang cach (hodc thoi gian) dugc ghi lai trong lan nén mau
thir hai (A2) so v&i khoang cach dugc ghi lai trong 1an nén dau tién (A1). Do gin két duoc do
bang ti 1& giita dién tich dudi duong cong thir hai (A2) voi dién tich dudi duong cong thir nhét
(A1). Dién tich dudi duong cong duoc tinh toan dya trén quy tic hinh thang théng qua viéc chia
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duong cong thanh nhiéu hinh thang. Dién tich ctia mdi hinh thang 14 tich trung binh cong ctia
chiéu cao x chiéu rong ctia n6. Tong dién tich dudi duong cong thu duoc bang tong dién tich cua
tat ca cac hinh thang. Bourne (1978) da sira d6i cach giai thich tinh gin két chi bao gdbm ving
chiu nén trong khi loai trir ving giai nén. Néi cach khac, cong do mdy tac dong 1én thyc pham
trong qua trinh nén dugc tinh, nhung cong do thuc pham tac dong 1én may trong qua trinh giai
nén bj loai trir. Theo Bourne (1978), mot sd tac gia khac cling da stra d6i cach dién giai theo d6
trir viing giai nén ra khoi ving nén. Do dinh dugc do bang dién tich luc 4m cia 1an nhai dau tién
(A3) duya trén quy tic hinh thang. D6 déo dugce tinh bang tich ctua do cing x d6 gan két. Do dai
dugc tinh bang tich ciia do cimg x do gan két x do dan hoi.

bg gion B cing Pogion | Do ctmg 1 P cirng 2

! o e
s | !
a7 | DO dai| 2o
A3 [« Dé >

dan

. e hoi

Thoi gian—, Thoigian -

Ghi chii: Két qua thu dirge tir General Food Texturometer véi chii thich cia Friedman & cs. (1963) (trai) va két qua
thu dwoc tir Instron Universal Testing Machine voi gidi thich da swa doi ciia Bourne (1978) (phdai).

Hinh 3. Puong cong TPA dién hinh ciia thir nghi¢ém TPA

TPA s& tu dong tao ra cac gia tri cho tat ca cac thong s6 TPA thong qua cach dién giai trén.
Tuy nhién, d6i voi nhiéu san pham thuc pham, nhimg thong sé d6 co thé vo nghia. Stable Micro
System (2018) da khuyén nghi rang khong phai tit ca cac san pham déu bi giy, v& khi luc nén
ngay cang ting va do do, khong phai tit ca chung déu c6 d6 gion. Bén canh do, cac san pham
ban rén s& bi bién dang vinh vién ma khong c6 d6 dan hoi (Bourne & Szczesniak, 1998). Mic du
do déo va do dai co thé duoc tinh toan tir két qua cua cac thong s6 chinh, nhung cung mot san
pham khong thé ¢ ca hai thong s6. Nguyén nhéan 1a do d6 dai thé hién ning luong can thiét dé
nghién mot thyc phdm rin dén trang thai sn sang nudt va do d6 chi c6 ¥ nghia d6i véi thuc
phém ran. Nguoc lai, d déo dai dién cho nang lugng can thiét dé 1am nho thuc ph'flm ban rin
dén trang thai sin sang dé nudt va do do6 chi co y nghia di v6i thyc pham ban ran.

6. ANH HUONG CUA CAC PIEU KIEN THU NGHIEM PEN KET QUA TPA

Hién nay, TPA d duoc ing dung rong rii trong cac nghién ciru vé két ciu cua thuc pham.
Tuy nhién, diéu kién thiét 1ap giita cac nghién ciru khac nhau chua c6 tinh thong nhét cao va do
vdy c6 thé anh huong dén két qua TPA.

Pons & Fiszman (1996) cho rang khong thé so sanh cac ddc diém két cdu tir cac nghién
ctru khac nhau do su khac biét 16n trong diéu kién thir nghiém bao gdm ca ¢& mau. TPA chu yéu
dugc tién hanh véi kich thude va hinh dang tiéu chuin cia mau thyc pham. Friedman & cs.

475



(1963) da st dung mau c6 chidu cao % inch cho cac thong s6 nhu do cing, do gin két dinh, do
dinh, d6 gion nhung lai sir dung mau c6 chiéu cao 1 inch cho do dan héi. Bourne (1968) cit qua
1€ thanh dudng kinh 2cm va cao 1cm cho TPA trén Instron.

Céc thiét bi TPA nén mau thuc phém béng ban di dong (déu do, pit tong) vai cac chét liéu
khac nhau nhu lucite, nhom, déng thau hay inox. B¢ dinh thé hién cong can thiét dé théng luc
hép dan giira bé mat cta thuc phém va bé mat cia bd phan nén, do vay vat liéu cua ban di dong
ciing s& anh huong dén két qua. Stable Micro Systems (2018) két luan rang néu vét liéu ctia ban
di dong c6 do gén két cao va do dinh thép, mot phﬁn ctia miu co thé dinh vao ban di dong trong
qué trinh giai nén va do d6 khéi luong ctia mau sé trd thanh mot phan cia do gan két thu duogc.
Brenner & Nishinari (2014) cho rang mic du vat liéu ciia ban di dong 1a mot yéu té quan trong
anh huong dén kha niang gin két cia mau dugc thir nghiém, nhung cac nha nghién ctu lai it cha
¥ dén vat lidu ciia ban di dong.

Stable Micro Systems (2018) khuyén nghi st dung ban di dong phang chir khong phai ludi
dao hoac Kramer Shear Cells hodc Ottawa style extrusion cells vi chiing cét hodc pha hily mau,
khac v6i yéu ciu cua thir nghiém TPA. V6i ban di dong phéng, kich thudc, dic biét 1a trong moi
turong quan véi kich thude miu, xac dinh loai thir nghiém dwoc 4p dung trén mau thyc phdm
(Pons & Fiszman, 1996). Néu kich thude ciia mau béng hodc 1én hon kich thuée dau do, luc tac
dung 1én mau la sy két hop cua luc nén va luc cit. Do d6, nd lam giam kha ning dan hdi cua
méu hay kha ning nén trong 1an 2. Khi ddu do 16n hon mau, cac luc duoc ghi lai phan 16n 1a do
nén, do d6, mau van c6 thé dugce nén ding cach trong lan 2. Bourne (1968), Pons & Fiszman
(1996) da dé xuét nén mot truc dé thuc hién TPA véi trén may Instron.

Vi con nguoi sir dung cac lyc va tdc d6 nhai khac nhau ddi véi cac loai thuc phém co dac
diém két cAu khac nhau, nén ca luc va tdc do tac dung luc déu 1a nhiing yéu to quan trong ddi voi
danh gia ciu trac thuc phdm (Shama & Sherman, 1973). Tc d6 chuyén dong cua ham ngudi 1a
yéu t6 quan trong d6i v6i viée danh gia cdu trac thuc pham. Rosenthal (1999) dé xuat rang thu
nghiém TPA nén duoc thuc hién & toe d6 tuong duong véi toc dd chuyén dong cua ham dugc
béo cdo 14 tir 200 dén 400cm mdi phut ddi v6i cac san pham thit. Pons & Fiszman (1996) da tom
tat réng hau hét TPA duoc thyc hién véi Instron & téc do 5,0cm mdi phut. van Aerle (2018) da
nghién ctru anh hudng cia toc d6 (50, 75, 200, 200 va 300 mm/phit) ddi véi dic tinh két cau cua
bdn loai thirc dn cho vat nudi béng thiét bi Instron. Nhin chung, viéc tang tdc d6 dan dén tang do
ctng va giam do dan hoi, do gan két va do dai tuy nhién khi xép loai mau thi thir khong thay doi.

Viéc lya chon muc dd bién dang s€ phu thugc vao muc dich cua phép do. Do TPA bat
chudc qua trinh nhai trong miéng nén can sir dung mirc ¢ nén cao (Pons & Fiszman, 1996). Ban
dau, Friedman & cs. (1963) thiét 1ap mirc d¢ bién dang ciia cac mau 1a 75% co nghia 14 cac mau
duoc nén téi 25% chiéu cao ban diu cua no. Sau do6, khi duoc ap dung cho Instron, Bourne
(1968) ciing 4p dung mirc bién dang 75%. Anh huéng ciia mirc d6 nén 1én cac théng sé TPA cua
tdo, ca rdt, xuc xich, phd mai kem va banh quy véi két ciu khac nhau da dugc nghién ciru boi
Bourne & Comstock (1981). Theo d6, do gion gén nhu khong phu thudc vao mic o nén (50-
93%). Do ctng, d6 gan két dinh, d6 déo va do dai thuong ting khi muc do nén tiang 1én, nhung ti
1¢ tang rat khac nhau. Trong mot nghién ciru khic véi dau phy, Yuan & Chang (2007) cho biét
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khi ting murc d6 bién dang tir 50% 1én 75% thi @6 climg va do déo tang Ién trong khi d6 dan hoi
va do gin két giam. Do vay, cac phép do TPA can duoc chuan hoa va néu rd trong bao cao mirc
dd nén da dugc su dung. Ddi voi hau hét cac tac gia nghién ctu vé thit va cac san phém tur thit,
mirc d6 bién dang thuong duoc sir dung 1a 75-80% (Pons & Fiszman, 1996). van Aerle (2018) da
nghién ctru cac dic tinh két cau cta 10 loai thirc an cho meéo & 75 va 80% bién dang nén. Téc gia
két luan rang do cing va do dai cta cac mau ndy tang 1én khi muc d6 bién dang ting mic du thi
tur sdp xép cua cac san pham khong thay doi.

Thoi gian giita cac 1an nén anh hudng dén cac thong sé nhu d6 dan hoi, do gin két, d6 déo
va d¢ dai (Pons & Fiszman, 1996) vi no lién quan dén mac do ma mau dan hoi tré lai chiéu cao
ban dau (Stable Micro Systems, 2018). C6 rét it thong tin vé chu dé nay, tuy nhién, Instron
khong c6 chirc nang 1ap trinh thoi gian giita cic 1an nén trong khi Texture Analyzer c6 tiy chon
dé thiét 1ap thoi gian giita cac 1an nén.

7. MOI QUAN HE GIUA CAC PHEP PO KET CAU BANG MAY MOC VA CAM QUAN

Szczesniak & cs. (1963) dd nghién cru mdi twong quan giira danh gia két cau bang cam
quan va bang may méc. Panh gid cam quan vé cac dic tinh két cdu duoc thuc hién boi chin
thanh vién hoi dong, nhimg nguoi danh gia riéng ting loai thuc phim. Panh gia cac dic tinh két
c4u bang may moc dugc tién hanh trén Texturometer theo mo ta cta Friedman & cs. (1963). Két
qué cho thiy do cimg va do gion cua co hoc ¢6 mdi quan hé cong phi tuyén trong khi d6 dai va
d6 dinh co hoc c6 mdi quan hé tuyén tinh voi cac danh gia cam quan cta chung.

Meullenet & cs. (1998) da danh gia mbi quan h¢ gitta cam quan va d¢ ctiing, do gén Kkét, do
dan hoi va d6 dai co hoc. Timg mau trong s6 21 miu thuc pham tir hanh nhan dén banh mi tring
dugc danh gia boi 7 chuyén gia danh gia cam quan va boi Instron Universal Testing Machine
(IUTM). Méi twong quan tuyén tinh cao di dwoc quan sat gitra phép do co hoc va diém cam
quan tuong ng ddi voi do cung (r=0,77, P <0,001) va do dan hoi (r= 0,83, P <0,0001), nhung
khong twong quan voi do két dinh va do dai (P >0,05). Mdi twong quan giita cac két hop khac
nhau cua dir liéu duogc chuyén ddi va chua duoc chuyén doi cling da duogc kiém tra va cho théy
rang cac hé s6 twong quan di duoc cai thién bang cach chuyén doi logarit ctia dir liéu.

Monaco & cs. (2008) da nghién ciru mdi quan hé giita cac thudc tinh két cdu 1a do cting, do
dinh va d6 dan hdi thu dugc tir danh gia cua 8 thanh vién hoi dong véi cac két qua do bang may
IUTM. Theo d6, d6 cling TPA twong quan tét voi d6 cimg cam quan (R* = 0,875) trong khi
khong c6 twong quan giita d6 gin két va d6 dinh TPA va cam quan.

Analia & Sandra (2011) da danh gia méi quan hé cam quan - co hoc bang cach sir dung céc
mau thuc phém nhu duoc mo ta bdi Szczesniak & cs. (1963). Cac dac diém két cdu cu thé caa
cac thuc pham nay da duoc do bang may IUTM. DPic diém két ciu cam quan cua thuc pham
dugc danh gia boi 9 thanh vién hoi dong. Piém sb cam quan va phép do co hoc vé& do cimg, do
gion, do gan két va d6 dan hdi cho thay c6 mdi quan hé phi tuyén tinh.

Eles & cs. (2014) danh gia do cimg cua thirc an kho cho méo dugc xéc dinh bang phuong
phap mé ta ciu triic va so thich cia méo thong qua lwong an vao. Két qua nghién ciru cho thay
do cung TPA cua thirc an kho c6 twong quan thuédn vai sé thich Iya chon thire an cia méo.
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Nhin chung, cic dic tinh két cau duge do bang may moéc cua thyc pham cd mdi twong
quan tdt voi cac dic tinh két cdu cam quan (Szczesniak & cs., 1963; Meullenet & cs., 1997;
Monaco & cs., 2008; Analia va Sandra, 2011, Eles & cs., 2014). Do @6, cac dac tinh két cAu do
bang may moéc c6 thé duoc str dung dé danh gia cac dic diém két cdu cua thuc phdm noéi chung
va thtrc an cho ché meo ndi riéng.

8. KET LUAN

Khong chi dép tmg da nhu cau dinh dudng, cic dic tinh cam quan nhu mui vi hay két cdu
cua thtrc an 1a nhitng ddc tinh quan trong trong danh gia tinh ngon miéng va kha néng thu nhan
thirc an ctia vat nudi. Nhin chung, cac dic tinh két cdu cta thuc pham dé xac dinh bang may
moc, dong thoi co tuong quan tdt véi cac dic tinh két cdu danh gia bang phuong cam quan. Do
d6, c6 thé sir dung phuong phap do bang may méc nhu TPA dé danh gia cac dic diém két cau
cta thure an cho ch6 meo.
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