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PH (6,36) va do sang (L* = 59,23). Duong 1,4% giup tang do bén
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additives on physicochemical and trong khi pH it thay doz (6,34 — 6,39). Két qua phan tich twong quan
sensory properties Pearson cho thdy mudi twong quan dwong manh véi cam quan vi

(r = 0,94) va dm voi pH (r =—0,76). Duong twong quan dwong voi
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Economic College, Viet Nam This study evaluated the effects of varying levels of salt, sugar, and
starch on the physicochemical and sensory properties of black
tilapia fish cake. The results showed that 1.0% salt yielded the
highest gel strength and significantly improved sensory attributes,
while 1.5% salt reduced pH (6.36) and lightness (L* = 59.23). A
sugar concentration of 1.4% enhanced gel strength (2550 g/cm?),
lightness, and whiteness. Starch at 4% provided the highest gel
strength (2640 g/cm?) and improved texture and color perception,
with minimal changes in pH (6.34 — 6.39). Pearson correlation
analysis revealed a strong positive correlation between salt
concentration and taste score (r = 0.94), and a negative correlation
with pH (r = —0.76). Sugar showed positive correlations with L* (r
= 0.51) and whiteness (r = 0.44), while starch had a strong
negative correlation with pH (r =—0.71). A formulation containing
1.0% salt, 1.4% sugar, and 4% starch is recommended for
producing black tilapia fish cake with high overall quality, meeting
consumer expectations in terms of texture, color, and sensory
attributes.
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1. GIOI THIEU

Ca 16 phi den (Oreochromis mossambicus) la
loai thity san phd bién, ¢6 ngudn gdc tir chau Phi va
Trung Pong, hién dién rong rai va dugc nudi ¢ hon
135 qudc gia trén thé gidi. Theo Hiép hoi Ché bién
va Xuat khau Thuy san Viét Nam (VASEP), san
luong cé 16 phi toan cau dat 7 triéu tin trong nim
2024, dy kién tang 1én 7,3 triéu tin vao nam 2025.
Tai Viét Nam, viéc xuit khau ca ro phi ndm 2024
dat 41 triéu USD, tang 138% so v6i nam 2023.
Trong 6, ca diéu hong (red tilapia) dat 13 triéu
USD, tang 20%, con ca ro phi (black tilapia) dat 28
triéu USD, ting an tuong 348% (VASEP, 2025).
Loai ca nay dugc wa chudng nho gia tri dinh dudng
doi dao va gia thanh hop 1y (FAO, 2022). Thit ca ro
phi 12 mot ngudn cung cap protein chat lugng cao
(khoang 18 - 20% protein), it chat béo (1 - 2%), dong
thoi giau cac vitamin va khoang chat thiét yéu nhu
niacin, vitamin B12, phospho, selen va kali
(Vignesh et al., 2015). Nhan thtrc dugc tiém ning to
16n nay, cac doanh nghi¢p da khong ngig nghién
clru va phat trién cac san pham ché bién tir ¢4 ro phi
den, gop phan da dang héa thi truong thyc phdm va
dap umg nhu cau dinh dudng ngdy cang cao cia
ngudi tidu ding. V&i ngudn nguyén lidu doi dao, gia
tri dinh dudng phong phu, c6 gia tri kinh t& va tinh
thong dyng trong bira an, cé r6 phi dap ing day da
cac yéu cau cho viéc san xuat cac mat hang ché bién
va thi hiéu tiéu ding. Trong s6 do, viéc ché bién ca
10 phi thanh san pham cha c4 1a mot hudng di tiém
ning nham ting tinh da dang va gia trj gia tang cho
san pham (Priyadarshini et al., 2018).

Trong nganh cong nghiép ché bién cha c4, viée
bd sung cac phu gia dong vai trd quan trong trong
viéc cai thién chét lugng va tinh chat cam quan cia
san phdm cudi cung (Lanier & Lee, 1992). Cac phu
gia nay khong chi gitip ting cudng huong vi, d6 két
dinh, ma con anh huéng dén ciu tric va kha ning
gilt nude cua cha ca. Tuy nhién, viéc xac dinh ty 1¢
va loai phu gia phu hop nhét sir dung trong cac san
pham cha ca truyén thong, dic biét 1a cha ca ro phi,
van chua dugc quan tim ding mirc. Su thiéu hut
nghién ciru chuyén sau vé tac dong ciia cac phu gia
cu thé nhu mudi, dwdng va tinh bot 1én dic tinh chat
lwong ciia cha c4 16 phi ¢6 thé din dén chit luong
san phdm chua dat mirc mong muén va chua khai
thac hét tiém nang cua nguyén liéu (Xi et al., 2024;
Park & Lanier, 2000).

Céc nghién clru truée ddy da chi ra tim quan
trong cua phu gia trong ché bién thuy san. Cu thé,
Phuong et al. (2018) da chirng minh vai tro cua tinh
bot trong viéc cai thién chét luwong cha ca tir phu
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pham thit c4 chém (Lates calcarifer). Tuong tu,
Truc et al. (2016) da chi ra rang viéc bd sung phu
gia tac dong dén su tao gel va déc tinh cAu trac cua
cha ca lanh dong. Mic du vay, anh hudng cu thé cua
céc loai phu gia phd bién nhu mudi, duong va tinh
bot 1én chét lugng cha cé rd phi den van chua dugc
khao sat mot cach toan di¢n. Chinh vi vay, nghién
ctru ndy dugc thuc hién nham danh gia tac dong cua
mubi, duong va tinh bot 1én cAu trac gel va dac tinh
cam quan cua cha ca ro phi den, tir d6 cung cép co
s& khoa hoc cho viéc cai thién cong thirc ché bién va
nang cao chat lugng san pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va phu gia

Cé 16 phi den (Oreochromis mossambicus) dugc
thu mua tryc tiép tir cac vudng nudi tai huyén Phudc
Long, tinh Bac Liéu. Ca tuoi song dwoc van chuyén
vé phong thi nghiém, sau d6 xtr 1y so bo (loai bo vay,
dau, vay, ndi tang). Thit ca duoc phi 1€, tach bdé hoan
toan da va xwong. D& han ché cac bién déi sinh hoa
va duy tri chit luong, thit ca phi 1& dugc rira sach
béng nudce lanh ¢6 nhiét d6 0 — 4°C, sau d6 dé rao,
dong goi chan khong va cép dong o -18°C. Mau ca
duoc bao quan dong lanh trong thoi gian khong qua
7 ngay tru6e khi st dung cho cac thi nghiém. Cac
phu gia sir dung trong nghién ciru bao gom: mubi
NaCl (nhap khdu tir Thai Lan, do tinh khiét
>99.9%), dudng Bién Hoa (san xuét tai Viét Nam,
d6 tinh khiét >99,85%) va tinh bot bép Mikko (san
xuat tai Viét Nam, d¢ tinh khiét >99%). Tt ca cac
héa chit va phu gia dugc st dung déu dat tiéu chuén
thuc phdm (food-grade).

2.2. Quy trinh ché bién chi ca ré phi den

Thit ca r6 phi sau khi cép dong dugc xay min
bang may xay (Panasonic MK-F310WRA, Nhat
Ban) cung vi d xay va cac loai phu gia. Ham lugng
c4c phu gia duge bo sung dya trén phan trim khoi
luong thit c4 nguyén liéu va duoc khao sat chi tiét
theo cac murc sau: mudi (NaCl) ¢ cac ty 1¢ 0%, 0,5%,
1,0% va 1,5%; duong 6 céac ty 1& 0%, 0,7%, 1,4% va
2%; tinh bot & cac ty 1€ 0%, 2%, 4% va 6%. Cac ty
1€ phu gia nay dugc chon dya trén nghién ctru trude
day cua Truc et al. (2016).

Paste c4 sau khi xay dugc dinh hinh bang khuén
tron chuyén dung (duong kinh 5,0+0,2 cm; chiéu
cao 1,0+0,1 cm) dé tao hinh déng nhét. Cac ban
thanh pham nay sau d6 dugc xir 1y nhiét so bd bang
phuong phép hap cach thuy trong 30 phit. Sau khi
hép, cha ca dugc lam lanh ¢ nhiét d6 2 - 4°C trong
khoang 24 gi nhdm 6n dinh cdu trac gel.
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Tiép theo, cha ca duoc chién trong dau thyc vat
& nhiét d6 170°C trong 3 phut. Sau khi chién, san
pham dugc 1am ngudi hoan toan dén nhiét d6 phong
va tién hanh bao g6i bang bao bi Polyamide (PA) dé
dam bao vé sinh va bao quan. San pham cha ca ro
phi den cubi cing dugc bao quan trong ti mat &

Bang 1. Cac chi tiéu phan tich
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nhiét 6 2 - 4°C trong 24 gi¢ cho dén khi dwoc sir
dung dé phan tich céc chi tiéu hoa ly va cam quan.
2.3. Phwong phap phéan tich
Phuong phéap phan tich cac chi tiéu hoa ly va
cam quan trong céac thi nghiém dugc trinh bay &
Béang 1.

Chi tiéu Phwong phap phén tich
A 1A Xac dinh biang may do cau tric (TA.Xtplus, Stable Micro
2 : >
D0 ben gel (glom’) Systeams, Hoa Ky)
pH Xéc dinh bang may do pH (570, Jenway, Hoa Ky)

Xac dinh bang may do mau (NH300, Trung Qué‘c); Céc gia tri
mau L*, a*, va b* dugc ghi nhén tryc tiép trén bé mat da chién

Mau sic (L*, a*, b* DO tring)

ctia mdi mau sau khi san pham da dwoc 1am ngudi hoan toan vé
nhi¢t 46 phong. Mo6i mau dugc do tai it nhat ba vi tri khac nhau

va ldy gié tri trung binh. D¢ tring (whiteness) dugc tinh toan theo
cong thire cia Quan and Benjakul (2017)

Pénh gid cdm quan

Thuyec hién theo phwong phap cho diém (TCVN 3215 —79)

2.4. Théng ké va xir Iy s6 liéu

Tét ca cac két qua thi nghiém cua ba 1an do duoc
thé hién dudi dang gia tri trung binh £ d6 léch chuan
(STD). Dt li€u dugc so sanh sy khac biét gitta cac
gié tri trung binh ctia cac nhom khac nhau bang cach
sir dung phén tich phuong sai (ANOVA) va kiém
dinh Duncan. Viéc phan tich thong ké va Pearson
duoc thuc hién béng phén mém GraphPad Prism
9.0.0 (San Diego, Hoa Ky).

3. KET QUA VA THAO LUAN
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3.1. Anh huéng ciia nong dd mudi dén tinh
chat héa ly va cam quan san pham cha
ca r6 phi den

3.1.1. Anh huong cia nong dg muoi NaCl dén

do ben gel va gia tri pH cua cha ca ré phi
den

Do bén gel va pH 1a hai chi tiéu quan trong phan
anh truc tiép dén chit luong cAu tric cia san pham
gel hoa tir protein ca. Két qua khao sat anh huong
ctia nong d6 mudi NaCl dén do bén gel va pH cua
cha ca r6 phi den dugc thé hién & Hinh 1.

0.0% 0.5% 1.0%
Nong @9 mudi (%)

Hinh 1. Anh huéng ciia ndng do mudi NaCl dén do bén gel (g/cm?) (A) va gia tri pH (B) ciia cha ca rd
phi den

Két qua cho thay, khi ndng d6 mudi ting tir 0%
dén 1,0%, do bén gel c6 xu hudng tang rd rét, tr
2370 g/em? (0%) 1én 2540 g/cm? (1,0%), sau d6 6n
dinh & muc 1,5% (2530 g/cmz) (p > 0,05). Nguoc
lai, gia tri pH c¢6 xu hudng giam dan theo nong do

mudi, tir 6,42 (0%) xudng 6,36 (1,5%), su khéc biét
c6 y nghia thong ké giira cac mirc (p < 0,05).

MJdi lién h¢ giita hai thong sO nay cho thay mac
du pH giam dan theo ndng d6 mudi, song do bén gel
van ting manh & khoang 0 — 1,0%. Diéu nay chimg
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t6 tac dong tich cuc ciia mudi trong viéc hoa tan
protein myofibrillar va taing kha nang tao mang gel
manh hon di 14n at anh hudng bt loi cta sy giam
pH (Chung et al., 1994; Foh et al. 2012). Khi nong
d6 mudi vugt 1,0%, hidu tng ting do bén gel dat
trang thai bdo hoa, trong khi pH tiép tuc giam nhe
va co sy khac biét y nghia thong ké (p < 0,05).

Ket qua nay phu hop véi Lanier and Lee (1992),
cho rang viéc bo sung NaCl & mirc trung binh (0,5 —
1,0%) gitip ting dang ké kha ning hoa tan myosin
va actomyosin, tir 6 thuc ddy su hinh thanh mang
gel 6n dinh. Tuong ty, Rawdkuen et al. (2009) ciing
ghi nhan d6 bén gel surimi c4 16 phi dat cuc dai ¢
ndng d6 mubi khoang 1,0%, sau d6 khong cai thién
thém khi nong d6 tang 1én. Nguoc lai, Park and
Lanier (2000) khi nghién ciru trén surimi ca tuyét
cho thiy mutrc mubi can thiét dé dat dwoc gel manh
hon ¢6 thé cao hon (1,5 — 2,0%), phan anh sy khac
biét vé thanh phan protein co thit va tinh chét
nguyén ligu.

Co ché c6 thé giai thich nhu sau: O ndng d6 mudi
thap dén trung binh, ion Na* tir NaCl gitp hoa tan
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protein co thit ca, dac biét 1a myosin, tao diéu kién
cho cac nhom chiic nang (nhu —SH) tham gia hinh
thanh cac lién két ngang, 1am mang gel bén chit hon
(Lanier & Lee, 1992). Song song, Cl' ¢6 thé lam
giam kha nang dém ctia h¢ thong, dan dén giam pH
(Rawdkuen et al., 2009). Su giam pH nay van nam
xa diém dang dl@n cua protein myofibrillar (pI = 5,0
—5,5), do d6 khong gay can tro dang ké dén kha
nang hoa tan va gel hoa (Park, 2000).

Nhu véy, c6 thé két luan ring, viéc bd sung mubi
NaCl ¢ mutrc 1,0% la phu hop, vira giup gia tang do
ben gel, vira duy tri pH trong khoang thuan loi cho
cAu trac gel mong mudn cua cha cé ro ph1 den.

3.1.2. Anh huong cua ngng a6 muoi NaCl dén
sw thay doi mau sac cua chd ca ré phi den

Mau séc 1a mot chi tiéu cam quan anh hudng truc
tiép dén sy chap nhan cua nguoi tiéu ding doi véi
san pham thuc pham Két qua khao sat anh huong
clia nong d6 mudi dén cac gid tri mau sic (L*, a*,
b*) va do tring (whiteness) cia cha ca r6 phi den
duoc trinh bay tai Bang 2.

Bang 2. Anh huéng ciia nong dé muoi NaCl den sy thay doi cac gia tri mau sac ciia cha ca ro phi den

Nf’)ng dd mudi (%) L* a* b* Do triang (whiteness)
0 60,53+0,18"" 3,21+0,24° 13,95+0,61° 58,80+0,67°

0,5 61,01+£0,26° 2,45+0,502 13,88+0,52° 59,52+0,73%

1,0 59,32+0,042 2,81+0,50* 14,44+0,19° 56,660,072

1,5 59,23+0,242 2,10+0,532 12,48+0,322 57,37+0,032

*Ghi chii: Cdc ky tw khdc nhau trong ciing mot cot thé hién suw khdc biét y nghia & mirc 5% véi kiém dinh LSD. Céc gid

tri thé hién 3 lan Idp lai + dg léch chudn.

Két qua Bang 2 cho thdy ndng d6 mudi c6 anh
huong c6 ¥ nghia théng ké dén gia tri L* (46 sang)
clia cha ¢4 (p < 0,05). Mau cha ca véi 0,5% mubi co
gia tri L* cao nhat. Nong d6 0% mubi cho gia tri L*
thap hon 0,5% nhung cao hon dang ké so v&i 1,0%
va 1,5% mudi. Nong do 1,0% va 1,5% mudi khong
¢6 su khac biét dang ké vé L* (p > 0,05). Diéu nay
cho thay & ndng 6 mudi thip hon (0% va 0,5%),
san phdm co d6 sang t6t hon so v6i cac ndng d6 cao
hon. Su giam L* ¢ nong d6 mudi cao hon ¢6 thé lién
quan dén muc do bién tinh protein va hinh thanh
mang luéi gel chit ch& hon, anh hudng dén kha ning
tan xa anh sang (Chung et al., 1994).

Déi vai gia tri a*, két qua cho thay khong c6 su
khac biét co y nghia théng ké gitta cac ndng do mudi
khao sat (p > 0,05). Diéu nay cho thay, trong pham
vi ndng do mudi khdo sat, khong tac dong dang ké
dén sy phat trién mau d6 hodc xanh 1a trong cha ca
10 phi den, v6n thudng lién quan dén cac sic td heme
hoic qua trinh oxy héa. Két qua chi tiéu b* cho thiy
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ndng d6 mudi anh hudng cé y nghia théng ké (p <
0,05). Cac mau véi 0%, 0,5% va 1,0% mudi déu co
gia tri b* cao hon va khong c6 su khac biét y nghia
thong ké giira chung. Tuy nhién, khi nong d muoi
dat 1,5%, gia tri b* giam dang ké so v6i cac mau co
nong d¢ mudi thap hon. Sy thay d6i nay co the lién
quan dén tuong tac cuia mudi véi cac sic tb
carotenoid tu nhién trong thit cd hoac anh huéng dén
qué trinh oxy hoa lipid trong san phim (Wang et al.,
2024). Park and Lanier (2000) ciing da quan sat thiy
su thay doi gia tri b* cua gel surimi phy thudc vao
loai mubi va ndng do, giai thich rang ion CI- c6 thé
tuong tac voi cac nhom mang dién tich trén protein,
anh huéng dén céu tric protein va kha nang phan xa
anh sang, tir d6 tic dong dén sic vang.

D6 tring ciing 1a mot chi tiéu bi anh hudng o y
nghia thng ké boi nong do mudi (p < 0,05). Mau
cha ca véi 0,5% mudi co d9 tring cao nhat, khong
¢6 su khac biét dang ké véi mau 0%. Ca hai nong do
nay déu cho d6 tring cao hon dang ké so vai 1,0%
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va 1,5% mudi. Nong do 1,0% va 1,5% mudi khong
c6 su khac biét dang ké vé do tréng. biéu nay cho
thdy viéc sir dung muéi o n6ng do thap (0% va
0,5%) gitp duy tri do trang tot hon cho san phim
cha ca. Do tring cua san phim thyc pham thudng
phu thudc vao su két hop cua gia tri L* va b*; su
giam do tring c6 thé do giam do sang hodc ting sic
t6 vang/xanh dwong (hodc ca hai). Trong trudng hop
nay, mac du b* c6 xu hudng giam o 1,5%, sy giam
manh hon cia L* c¢6 thé 1a yéu t6 chinh gay giam do
trang tong thé & cac ndng d6 mudi cao hon (Lanier

& Lee, 1992).
3.1.3. Anh huong ciia nong dé muéi NaCl dén
cam quan ciia san pham cha cd ré phi den

Pénh gid cdm quan 1a mdt phuong phap quan
trong dé xac dinh muc do chép nhén cua nguodi ti€u
dung d6i véi san pham. Két qua danh gia cam quan
cha c4 ro phi den ¢ cic ndong d6 mudi khac nhau
duoc thé hién qua biéu dd Hinh 2.

Céu triic

—=—Mudi 0%

—=—Mudi 0.5%
a—Mubi 1.0%

—o—Mubi 1.5%

+&— Mau sac

Hinh 2. Su thay ddi gia tri cim quan cua sian
pham cha ca r6 phi den béi cac nong d¢ mubi
NaCl

Ddi voi chi tiéu ciu trac, cdc miu cha ca ¢ bd
sung mubi déu nhan duoc diém danh gia cao hon
dang ké so voi mau khong mudi (0% muéi) Cu thé,
mau 0% mubi co diém cau tric thap nhit, cho thy
d6 mém hozc kém dan h01 Khi ndng d6 mudi tang
Ién 1,0% va 1 5%, diém cAu tric dat mirc cao nhat
cho thay san pham co do dan hoi va do dai mong
mubn. Diéu nay phtt hop véi ket qua vé do bén gel
da thao luan & Hinh 1, khi nong d6 mudi 1,0% va
1,5% mang lai d6 bén gel cao nhat. Mudi NaCl dong
vai trd quan trong trong viéc chiét rit protein
myofibrillar, thiic ddy qua trinh hinh thanh mang
lu6i gel ba chiéu bén viing, tir d6 cai thién d6 dan
héi va d6 dai cua san phidm (Lanier & Lee, 1992;
Zhu et al., 2025).

Vé chi tiéu mau sdc, miu cha cd véi 0,5% va
1,0% mudi nhan duoc diém danh gia cao nhit, cho
thiy mau sic hap din va dugc ua thich hon. Mau 0%
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mudi va 1,5% mudi c6 diém mau sic thdp hon. Két
qua nay tuong dong véi phan tich mau sic ¢ Bang
2, khi cac nong do muoi thap hon (0% va 0,5%) c6
gia tri L* cao hon va do trang t6t hon. Sy thay do6i
mau sic cam quan ¢ thé lién quan dén kha niang
tuong tac ciia muoi véi cac sdc tb tu nhién trong thit
¢4 va anh huong dén kha nang tan xa 4nh sang cta
mang ludi protein, tr d6 tac dong dén cam nhéan vé
do sang va do trang ctia san pham (Chung et al.,
1994; Wang et al., 2024). Chi tiéu mui cho théy su
khac biét khong qua 16n gitra cac nong d6 muoi. Tuy
nhién, cac miu c6 bd sung mubdi (0,5%, 1,0% va
1,5%) c6 xu hudng nhan dugc diém mui cao hon so
v6i mau khong mudi (0%). Mudi c6 thé gitp e ché
sy phat trién cuia vi sinh vat gdy mui won hodc lam
giam hoat dong cta cac enzyme gay phéan huy, tir do
duy tri mui ty nhién cia san pham t6t hon (Xiong &
Mikel, 2001). Ngoai ra, mudi ciing co thé tuong tac
v6i cac hop chat bay hoi, lam tang hodc giam cudng
dd cam nhan mui cua mot s thanh phan hwong
(Lawless & Heymann, 2010).

Chi tiéu vi cho thiy sy phu thudc 16 rét vao nong
d6 mudi. Mau khong mudi (0%) c6 diém vi thap
nhét, do thiéu vi man dic trung cua cha ca. Khi néng
d6 mubi ting, diém vi ting 1én dang ké, v6i mau
1,0% va 1,5% mudi dat diém cao nhit va duge danh
gi4 12 ¢6 vi hai hoa, ddm da nhat. Mudi NaCl 1a thanh
phan tao vi man chinh va déng vai trd quan trong
trong viéc can bang céc huong vi khac, lam n6i bét
mui vi tong thé ciia san pham (Kilcast & Witherly,
2007). Sy hi¢n di¢n ciia muoi & nong dd thich hop
gilp ting cudng cam giac ngon miéng va do chip
nhén cua nguoi tidu dung. Nhin chung, viée bd sung
mubi 6 tac dong tich cuc dén cac chi tiéu cam quan
cua cha ca 6 phi den, déc biét1a cAu triic va vi. Nong
d6 mubi 1,0% va 1 ,5% cho thy dlem cam quan tot
nhét, can bang gilta cAu triic, mau sdc, mui va vi, phi
hop v6i thi hiéu cia ngudi tiéu dung dbi véi san
pham cha ca.

3.1.4. Phan tich twong quan Pearson giita cdc
chi tiéu hoa Iy va cam quan cua cha ca
danh huéng béi cic nong dp muoéi NaCl
khac nhau

D¢ hiéu 6 hon mbi quan hé giira cac chi tidu ly
hoa va cam quan cta cha ca r6 phi den, viéc phan
tich twong quan Pearson da dwoc thuc hién va két
quéa duge trinh bay tai Hinh 3. Hé s6 tuong quan
Pearson (r) dao dong tur -1 dén +1, trong d6 gia tri
gﬁn +1 biéu thi méi tuong quan duong manh, gia tri
gén -1 biéu thi mbi twong quan 4m manh va gia tri
gén 0 cho thdy it hodc khong c6 mdi twong quan
tuyén tinh (Kilcast & Witherly, 2007).
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Hinh 3. Ma trin twong quan Pearson giira cac chi tiéu ly héa va cdim quan ciia cha ca r6 phi den dnh
hwéng béi cac nong do muoi khac nhau

Moi twong quan lién quan dén nong do muoi

Nong d6 mudi c6 mdi tuong quan duwong manh
v6i cac chi tiéu cam quan nhu cam quan cau tric (r
= 0,83), cam quan mui (r = 0,83) va dac biét la cam
quan vi (r = 0,94). Diéu nay khang dinh vai tro thiét
yéu cua mu01 trong vi€c cai thién dang ké chat lugng
cam quan tong thé ctia cha ca, ddc biét 1a vi man va
chu trac san pham (Kilcast & Witherly, 2007). Nong
d6 mudi ciing tuorng quan duong vdi do ben gel (r=
0,52), phii hop véi nhan dinh ring mudi gitip ting
cuong do dai va dan hoi cua cha ca thong qua twong
tac voi protein (Lanier & Lee, 1992). Nguoc lai,
ndng d6 mudi c6 mdi twong quan 4m manh véi L*
(D9 sang, r=-0,67) va pH (r = -0,76). Piéu nay cho
thdy khi ndng d6 mudi ting, do sang cua san phim
c6 xu hudng giam va pH ciing giam, phu hop véi
cac phan tich riéng 1¢ da trinh bay ¢ cac muc 3.1.1
va 3.1.2. Su giam L* c6 thé do sy bién tinh protein
va hinh thanh mang luéi gel chat ché hon lam giam
kha ning tan xa 4nh sang (Chung et al., 1994). Mdi
tuong quan am voi pH ciing dugc giai thich bdi sy
twong tac cua ion Cl” véi cac nhom tich dién trén
protein (Rawdkuen et al., 2009).

Méi twong quan giita cdc chi tiéu Iy héa

Pang cha ¥, c6 mdi twong quan am rit manh
gitta L* va a* (r = -1,00), va L* va b* (r =-0,91).
Diéu nay cho thiy khi do sang (L*) giam, san pham
c6 xu hudng tro nén do hon (ting a*) va vang hon
(tang b*). Mbi twong quan nay dic biét manh, goi y
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mot mdi lién hé chit ché gitia cac thanh phﬁn mau
sdc trong san pham. Do tring (Whiteness) tuong
quan duong rdt manh v&i L* (r = 0,97) va tuong
quan am manh véi a* (r = -0,82) va b* (r =-0,57),
diéu nay khang dinh rang d¢ tring ciia san pham phy
thudc chu yéu vao do sang va muc d6 sic to do/vang
(Park & Lanier, 2000).

pH c6 méi twong quan duong manh véi a* (r =
0,76) va b* (r = 0,64). Piéu nay chi ra rang khi pH
tang, san phim c6 xu hudng tré nén do va vang hon.
Nguoc lai, pH c6 mbi twong quan &m nhe voi do bén
gel (r = -0,27), cho thiy pH c6 anh huéng nhung
khong qua manh dén d6 bén gel trong pham vi khao
sat.

Viéc phan tich twong quan Pearson da khai quat
mdi quan hé gitra cac chi tiéu 1y hoa va cam quan
cua cha ca r6 phi den. Néng d6 mubi 1a yéu td then
chét anh huong dén ca cAu tric 1y hoa (46 bén gel,
pH, mau sic) va cac dac tinh cam quan (chu truc,
mui, vi), v6i nhimg mdi trong quan manh mé khang
dinh tim quan trong cua no trong viéc dinh hinh chat
lwong san pham cudi clng.

3.2 An,h hwéng ciia nong do duwong dén tinh
chat héa ly va cam quan san pham cha
ca phi den

3.2.1. Anh hwéng ciia nong do dwong dén do bén

gel va gia tri pH cua cha ca ré phi den

DBuong la mét trong nhitng phy gia quan trong

thuong dwoc sir dung trong ché bién cac san phdm
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gel hoa tir protein ca, dac biét 1a surimi va cha ca,
nho kha nang bao vé protein khoi bién tinh trong qua
trinh cap dong va xur Iy nhiét. K&t qua khao sat anh
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hudng ciia ndng d6 dudng dén do bén gel va pH cia
cha ca ro phi den dugc trinh bay ¢ Hinh 4.

0.0% 0.7% 1.4% 2.0%
Nong 49 dwimg (%)

Hinh 4. Anh huéng ciia ndng do duwong dén dd bén gel (g/cm?) (A) va gia tri pH (B) ciia cha ca rd phi den

Két qua cho thay, ndng do dudng c6 anh hudng
dang ké dén do bén gel (p < 0,05). Mau khong bod
sung duong (0%) co do bén gel thdp nhét (2330
g/cm?). Khi ting néng d6 duong 1én 0,7%, do bén
gel tang lén dang ké (2440 g/cm?) va dat gia tri cao
nhét tai muic 1,4% (2550 g/cm?), sau d6 on dinh &

2,0% (2530 g/cm?, p > 0,05). Nhu vay, mirc dudng
1,4% da du dé dat higu qua t6i wu trong céi thién do
bén gel.

Nguoc lai, gia tri pH ciia cha cé ro phi den hau
nhu khong bi anh huéng béi su bd sung duong, dao
dong trong khoang 6,49 — 6,54 va khong c6 su khac
biét co y nghia thong ké giita cac ndng d6 khao sat
(p>0,05). Biéu nay phu hop véi dic tinh cia dudng
(nhu sucrose) 1a chat khong dién ly, it tham gia vao
can bang acid-base va khong 1am thay dbi dang ké
moi trudng ion ctia hé thong protein (Chuy & Bell,
2006).

Su két hop hai két qua cho thay co ché chinh ma
duong cai thién do bén gel khong phai thong qua
thay dbi  pH, ma chu yéu nho vai trd cryoprotectant
va chit 6n dinh ciu triic proteln Puong c6 kha nang
hinh thanh lién két hydro véi nu6c va protein, lam
giam hoat 6 nudc va han ché sy hinh thanh tinh thé
d4 16n gay pha hiy cdu trac protein (Liu et al., 2023;
Walayat et al., 2022a). Ngoai ra, duong con tuong

tac truc tiép véi protein, 6n dinh cAu tric khong gian
va thuc ddy su hinh thanh mang luéi gel bén viing
trong qua trinh gia nhiét (Lim et al., 2005). Diéu nay
giai thich vi sao du pH khong thay ddi, 6 bén gel
clia cha ¢4 ro phi den van ting dang ké khi bo sung
duong & mirc phu hop.
3.2.2. Anh hudng ciia nong dé dwong dén cdc
gid tri mau sdc cia cha cd ré phi den
Két qua khao sat anh huéng cta ndng d6 duong
dén cac gia tri mau sic (L*, a*, b*) va do tring cua
cha ca rd phi den dugc trinh bay tai Bang 3. Két qua
cho thdy nong d6 duong co anh huéng co ¥ nghia
thong ké dén gia tri L* ctia cha ca ro phi den (p <
0,05). Cac mau c6 néng d6 dudng 1,4% va 2,0% co
gia tri L* cao hon dang ké so v6i mau 0% va 0,7%
duong. Khong c6 su khac biét co ¥ nghia thong ké
gifra 0% va 0,5% duong, cling nhu gitta 1,4% va
2,0% dudng (p > 0,05). Didu nay cho thdy viéc bd
sung dudng ¢ muc 1,4% tro [én giup tang do sang
cua san pham Pudng vé6i vai tro 1a chét bao v€ lanh
va chét on dinh protein, c6 thé gitip duy tri cu tric
protein dong nhat hon trong qué trinh ché bién, tir
do6 cai thién kha nang tan xa anh sang va tang do
sang clia san pham (Chung et al., 1994; Wang et al.,
2024).

Bing 3. Anh huéng ciia ndng d9 dwong dén sy thay dbi cac gia tri mau sic ciia cha ca rd phi den

Nong dé dwong (%) L* a* b* Dé tring (whiteness)
0 59,28+0,08%" 2,48+0,07° 13,24+0,272 56,99+0,712

0,7 59,69+0,382 1,410,132 13,39+0,18° 57,78+0,38?

1,4 60,64+0,09° 1,2940,372 13,46+0,30° 57,72+0,142

2,0 60,50+0,17° 2,35+0,55° 13,48+0,67° 58,85+0,72°

*Ghi chu: Cdc ky tu khac nhau trong cung mot cot thé hién su khdc biét y nghia ¢ mirc 5% voi kiém dinh LSD. Céc gid

tri thé hién 3 lan Idp lai + dg léch chudn.
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Dbi véi gid tri a*, ndng d6 dudng c6 anh hudng
¢6 v nghia théng ké. Mau cha ca khong bd sung
duong (0%) va mau c6 2,0% duong co gia tri a* cao
hon dang ké so v6i mau c6 0,7% va 1,4% duong.
Mau 0,7% va 1,4% duong khong c6 su khac biét co
¥ nghia thong ké vé gia tri a*. Gia tri a* thap hon
thuong dugc mong mudn trong céc san pham cha ca
trang. Sy giam a* & nong do duong 0,7% va 1,4%
¢6 thé lién quan dén kha niang ciia duong trong viéc
{rc ché qua trinh oxy hoa cac séic t6 giy do hodc hinh
thanh cac hop chat mau khong mong mudn (Zhang
et al., 2024). Tuy nhién, su tang a* ¢ 2,0% duong
co the cho thiy ring & ndng d6 qué cao hodc trong
diéu kién nhiét do nhat dinh, phan ng Maillard c6
thé bit dau gop phan tao mau ndu do, mic du khong
qua 10 rét (Zhang et al., 2024).

Két qua cho thay ndng do duong cé anh hudng
¢ ¥ nghia thong ké dén gia tri b*. Mau khong bd
sung duong (0%) co gia tri b* thap nhat khac biét
c6 y nghia thong ké so v6i cac mau co bd sung
duong. Cac mau 0,7%, 1,4%, va 2,0% duodng co gia
tri b* cao hon nhung khong c6 sy khac biét c6 ¥
nghia thong ké giita ching. Didu nay chi ra rang viéc
bd sung duong c6 xu hudng lam tang nhe sdc vang
clia san phim. Su thay déi nay c6 thé lién quan dén
tuong tic ciia dudng véi protein hodc cac thanh phan
khac trong thit c4, anh huéng dén kha nang hap thy
va phan xa anh sang (Lim et al., 2005).

Do tring cua cha ca ciing bi anh hudng ¢ ¥
nghia théng ké boi nong d6 duong. Mau c6 2,0%
dudng cho d9 tring cao nhat, khac biét c6 y nghia
théng ké so v6i cac mau con lai (0%, 0,7%, 1,4%
duong). Cac mau 0%, 0,7%, va 1,4% duong khong
¢6 su khac biét co y nghia thong ké vé d6 trang. Két
qua nay phu hop véi su tang L* va su thay dbdi cua
a* va b* 6 nong do 2,0% duong. Duong gitp duy tri
d6 tring ctia san pham bang cach ngan chan sy bién
tinh protein va hinh thanh céc lién két ngang khong
mong mudn, tir @6 duy tri kha ning tan xa 4nh sang
cua gel (Chung et al., 1994; Wang et al., 2024).

3.2.3. Anh hwéng ciia nong dé dwong dén cam

quan cua chd ca ré phi den

Két qua danh gia cam quan cha ca r6 phi den &
cac nong do6 duong khac nhau dugc thé hién qua
biéu d6 mang nhén tai Hinh 5.

Déi voi chi tiéu ciu trac, cac mau cha ca ¢ bd
sung duong nhin chung nhan dugc diém danh gia
cao hon so véi mau khong dudng (0%). Cu thé, mau
0% duong co diém chu trac thép nhét, cho thdy san
phim kém dan hdi va dai. Khi ndng d6 duong tang
1én 1,4% va 2,0%, diém céu tric dat mirc cao nhat
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thé hién san phém c6 do dan hdi va do dai mong
mudn. Didu nay nhat quan véi két qua d6 bén gel da
trinh bay & muc 3.2.1, khi dudng ¢ ndng do 1,4% va
2,0% mang lai 46 bén gel cao nhét. Puong, dic biét
1a sucrose, hoat dong nhu mot chit bao vé lanh
(cryoprotectant) giip bao vé protein myofibrillar
khoi sy bién tinh trong qua trinh cip dong va xur Iy
nhiét, tir 46 duy tri va cai thién ciu trac gel ctia san
pham (Walayat et al., 2022a).

Cau triic
s

~a—DPuong 0 %
Puong 0.7 %
- Puong 1.4 %

Puomg 2.0 %

t——+——+——+—Jia— Mau sac

Mui
Hinh 5. Sy thay ddi gia tri cim quan ciia sin
pham cha ca ro phi den béi cac nong do dwong
khac nhau

Vé chi tiéu mau sic, cac miu cha ca co bd sung
duong (0,7%, 1,4%, 2,0%) nhin chung nhén dugc
diém danh gia cao hon so véi miu khong duong
(0%). Mau 1,4% va 2 ,0% duong co diém mau sic
cao nhat, cho thiy mau sic hap dan va dugc wa thich
hon. Piéu . ndy phu hop véi két qua phan tich cac gia
tri mau sdc (muc 3.2.2), khi duong & cac ndng do
cao hon c6 xu hudng lam tang do sang (L*) va do
trang cua san pham. Buong co thé anh hudng dén
mau sic bang cach trc ché qua trinh oxy hoa lipid va
protein, von ¢6 thé dan den su hinh thanh céac hop
chat mau khong mong mubn (Wang et al., 2024).
Tuy nhién, & ndng do rat cao va nhiét d cao, duong
ciling c6 thé tham gia vao phan ing Maillard, tao ra
mau ndu (Jonsson et al., 2024), nhung trong pham
vi nghién ctru nay, tac dong tich cuc cia dudng
trong viéc duy tri d6 sang va do trang dudng nhu
chiém wu thé.

Chi tiéu mui cho thdy cac mau c6 b sung duong
(0,7%, 1,4%, 2,0%) c6 xu huéng nhén duge diém
mui t5t hon so v6i miu khong duong (0%). Mau

1,4% duong co dlem mui cao nhat. Puong cd thé
gitip che di mot s6 mui tanh khong mong mubn ciia
c4 hodc tuong tac vai cac hop chat bay hoi, tao ra
mot hd so mui hai hoa hon (Lawless & Heymann,
2010). Ngoai ra, kha nang bao v¢ protein cia dudng
ciing co thé gian tiép duy tri mui tuoi ty nhién cua
san phdm bang cach giam thiéu sy phan huy protein
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va lipid gady mui won (Kilcast & Witherly, 2007).
Chi tiéu vi cting cho thdy sy phu thudc 13 rét vao
nong d6 duong. Mau khong dudng (0%) c6 diém vi
thap nht, do thiéu vi ngot va khong can bang cac vi
khac. Khi nong d6 duong tang, diém vi ting lén
dang ké, v&i mau 1,4% va 2,0% duong dat diém cao
nhét va duoc danh gia 1a co6 vi hai hoa, ngon miéng
nhat. Pudng 14 chét tao vi ngot chinh va déng vai
tro quan trong trong viéc can bang cac > huong vi, 1am
nbi bat mui vi tong thé cia san phim (Kilcast &
Witherly, 2007). Sy hién dién cta dudng & nong 4o
thich hop gilip tang cudng cam giac ngon miéng va
do chép nhén cua ngudi ti€u dung, dac biét 1a trong
c4c san pham ché bién tir ca.

Nhin chung, viéc b6 sung dudng co tac dong tich
cuc dén tat ca cac chi tiéu cam quan ciia cha cé rd

Do trang (whiteness)
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ph1 den, dic biét 13 cau tric va vi. Nong do duong

1,4% va 2,0% cho thay diém cam quan tong thé t6t
nhat, can bang gilra cau trac, mau sdc, mui va vi, phu
hop véi thi hidu cia nguoi tiéu ding ddi voi san
pham cha ca.

3.2.4. Phan tich twong quan Pearson giita cdc
chi tiéu hoa Iy va cam quan cua cha ca
danh hudng boi cdc nong dé dwong khdc
nhau

Dé phan tich mbi quan hé tuyén tinh giita cic chi
tiéu ly héa va cam quan cia cha céa rd phi den khi
thay d6i nong do duong, viéc phén tich tuong quan
Pearson da duoc thuc hién. Két qua dugc trinh bay
duédi dang ma tran twong quan tai Hinh 6.

D6 bén gel (g/cm?)
Cam quan céu truc
Cam quan mau sic

Cam quan mui
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Hinh 6. Ma tran twong quan Pearson giira cac chi tiéu ly hoa va cim quan cia cha ca ré phi den anh
huéng béi cac nong do dudng khac nhau

Nong d6 duong c6 mdi twong quan duong tir
thip dén trung binh voi L* (46 sang, r=0,51) va do
trang (Whiteness, r = 0,44). Piéu nay cho thiy khi
luong dudng bd sung ting, san pham c6 xu hudng
sang hon va trang hon, phu hop véi két qua da thao
luan o muyc 3.2.2 va 3.2.3. Méi tuong quan nay cung
¢d vai tro cua duong trong viéc duy tri mau sac
mong mudn cta san pham c6 thé thong qua viée e
ché cac phan tmg 1am sAm mau hoic bao vé ciu triic
protein giup tin xa 4anh sang tot hon (Chung et al.,
1994; Wang et al., 2024).

Trong céc chi tiéu mau sic, c6 mbi twong quan
am manh gitta L* va a* (r =-0,66), va L* va b* (r =
-0,51). Piéu nay co6 nghia 1a khi d6 sang (L*) ting,
san pham c6 xu huéng it do hon va it vang hon. Bo
tring (Whiteness) c6 mdi twong quan dwong rét
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manh véi L* (r = 0,94) va mdi tuong quan am rat
manh voi a* (r=-0,87) va b (r = -0,78). Diéu nay
khang dinh ring do tring cua san pham phu thudc
chu yéu vao d6 sang va mirc do sic t do/vang, mot
két qua phu hop vé6i cac nguyén Iy do mau sic
(Lawless & Heymann, 2010).

Dang cht ¥, a* va b* c6 mbi turong quan duong
rat manh véi nhau (r = 0,96), cho thay su thay dbi
clia sic do va vang thuong dién ra ddng thoi trong
san pham. pH ¢6 mdi twong quan 4m trung binh véi
Do bén gel (r = -0,55), cho thay khi pH giam, d6 bén
gel c6 xu hudng ting, mot mdi quan hé phirc tap co
thé lién quan dén diém déng dién cua protein va su
hinh thanh mang ludi gel (Chuy et al., 2006). Cac
chi tiéu cam quan ciing cho thdy mdi twong quan
duong trung binh 1an nhau: Cam quan cau trac
tuong quan duong trung binh véi cam quan mau séc
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(r=0,58) va cam quan mui (r = 0,58). Ngoai ra, cam
quan mau sac ¢6 moi twong quan duong manh véi
cam quan mui (r = 1,00).

Két qua phan tich ‘twong quan Pearson cho thiy
nong do duong c6 moi tuong quan tich cuc voi do
sang va do tring cua cha ca, ciing nhu do bén gel.
Tuy nhién, mdi twong quan gitra cac chi tiéu Iy hoa
va cam quan nhin chung 1a thip hon so véi truong
hop ndéng do mudi, diéu nay cho thiy tac dong cia
duong 1én cam quan co thé phirc tap hon hodc bi chi
phdi béi cac yéu té khac. Mbi twong quan manh giita
cac chi tiéu mau sdc va giira cac chi tidu cam quan

2660
2640
2620
2600

2580

Di bén gel (g/cm?)

2560

2540

0%

2% 4%

Nong d$ tinh bt (%)
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v6i nhau van dugc duy tri, phan anh sy lién két noi
tai cua cac thudc tinh nay trong san pham.

3.3. Anh huong cia ndng do tinh bot dén
tinh chat hoa ly va cam quan san pham
cha ca phi den

3.3.1. A’I:l]’l hwong cua n&ng dé tinh bot dén dg

bén gel va gia tri pH cua cha ca ro phi den

Tinh bot 1a mot phu gia phd bién trong cac san
pham thit ché bién, bao gdm cha ca, do kha nang cai
thién ciu tric, ting d6 bén gel va kha nang gitr nudc.
Két qua khao sat anh hudng cta ndng do tinh bot
dén d6 bén gel va pH ctia cha c4 r6 phi den duoc thé
hién ¢ Hinh 7.

6.45 a

6.40

6.25

6.20

0% 2%

Nong d tinh bt (%)

Hinh 7. Anh huéng clia nong dd tinh bot dén d bén gel (g/cm?) (A) va gia tri pH (B) ciia cha ca ré phi den

Két qua cho thy, ndng do tinh bot c6 anh huong
dang ké dén do bén gel (p < 0,05). Mau khong bd
sung tinh bdt (0%) co dd bén gel thip nhat (2580
g/cm?). Khi ting ndng d6 tinh bot 1én 2%, d6 bén gel
tang 1én (2590 g/cm?), va dat gié tri cao nhit tai mirc
4% (2640 g/cm?). Tuy nhién, khi tiép tuc ting dén
6%, do bén gel giam nhe con 2590 g/cm?, khong
khéc biét so voi mau 2% (p>0,05), nhung khac biét
¢ y nghia so voi mau 4%. Piéu nay cho thiy muc
4% tinh bot 1a tot nhat trong pham vi nghién ctru.

Nguoc lai, gia tri pH cua cac miu cha ¢4 bd sung
tinh bt dao ddng trong khoang hep 6,34 — 6,39 va
khong c6 su khac biét co y nghia théng ké gitra cac
ndng d6 khao sat (p > 0,05). Két qua nay phu hop
v6i ban chét cua tinh bot 14 polysaccharide trung
tinh, khong chira cac nhom chire ion hoa dé tac dong
truc tiép dén pH cua hé thong (Belitz et al., 2009).

Két qua nay phu hop véi cac nghién ciru trude
d6. Chang han, Li et al. (2017) bao cao rang b sung
tinh bot khoai tay (8%) giup tang cuong do bén gel
va cai thién d6 dai cta surimi ca bién. Tuong tu, két
qué nghién ctiru cia Hongviangjan and Sompongse
(2022) cho théy tinh bot khoai mi co the gia tang kha
nang gilr nude va lam tang cuong céu tric gel trong
san pham surimi. Ddi véi cha c4, _nghién clru cua
Truc et al. (2016) ciing ghi nhan rang viéc bd sung
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tinh bot bién tinh 1am cai thién dang ké do dan hoi
va do bén gel cuia cha ca loc.

Su két hop hai két qua cho thay co ché chinh cua
tinh bot trong cai thién do bén gel 1a théng qua qua
trinh hd hoa va twong tic vat Iy véi protein, chir
khong phai thong qua thay dbi pH. Khi gia nhiét, hat
tinh bot truong no, lap day khoang tréng trong mang
gel protein va giit nudc t6t hon, tir do lam ting do
bén va do dai ctua san phiam (Hongviangjan &
Sompongse, 2022; Liu et al., 2021). Tuy nhién, ¢
ndng d6 qua cao (nhu 6%), tinh bot co thé 1am lodng
mang protein hodc can trg sy hinh thanh lién két
protein-protein, khién cu triic gel kém ti wu (Li et
al., 2017).

Nhu vay, viéc bd sung tinh bot & muc vira phai
(4%) duogc xem la hi€u qua nhat dé cai thién d6 bén
gel cua cha cé r6 phi den ma khong anh hudéng dén
pH cua san pham.

3.3.2. Anh heong ciia nong dé tinh bot dén cam

quan cua chd cd ré phi den

Két qua danh gid cam quan cha ca 16 phi den ¢
cac nong do tinh bot khac nhau dugce thé hién qua
bi€u d6 mang nhén tai Hinh 8.

D4i véi chi tiéu cau triic va mau sdc, cc mau
cha céa c6 bo sung tinh bot nhin chung nhan duoc
diém danh gia cao hon dang ké so v4i mau khong
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tinh bot (0%). Cu thé, mau 0% tinh bot c6 diém ciu
trac va mau sic thip nhét cho théy san phém kém
dan hdi, dai va mau sic kém hap dan. Khi nong do
tinh bot tang 1én 4%, diém cAu tric va mau sic dat
muc cao nhat, thé hién san pham ¢6 do dan hdi, do
dai mong mudn va mau sic hip dan, dugc wa thich
hon. Piéu nay nhat quan véi két qua do bén gel da
trinh bay & muc 3.3.1, khi tinh bot & nong do 4%
mang lai 46 bén gel t6t hon cac ndng do khac. Tinh
bot, sau khi hd héa, hoat dong nhu mot chat don va
lién két nuérc, gitip cung cd mang ludi protein, tir d6
cai thién do dai va do dan hoi cua san pham
(Hongviangjan & Sompongse, 2022). Dong thoi,
kha nang cuia tinh bdt trong viéc tao ra mot cAu trac
ddng nhat hon ciing gitp tan xa anh sang tot hon va
lam ting cam nhéan vé& d6 sang va do tring cua san
pham (Liu et al., 2021). Tinh bot cling c6 thé lam
giam sy oxy hoa cla cac sdc to hodc cac phan ng
tao mau khong mong muon trong qua trinh ché bién,
g6p phan duy tri mau sic tong thé cua san phim
(Belitz et al., 2009).

Chi tiéu muii cho thay sy khac biét khong qua 16n
giita cdc nong do tinh bot. Tuy nhién, cac mau cd bd
sung tinh bot (2%, 4%, 6%) c6 xu huong nhan duoc
diém mui tSt hon so véi mau khong tinh bot (0%).
Tinh bot c6 thé gitip hap thu mot s hop chat bay hoi
gdy mui khong mong mudn hoic tao ra mét hd so
mui trung tinh hon, lam ndi bat mui tw nhién cta céa
(Lawless & Heymann, 2010).

Ddi véi chi tidu vi, c6 su phu thudc vao n6ng do
tinh bot. Mau khong tinh bot (0%) ¢ diém vi thap
nhat. Khi néng d6 tinh bot tang, diém vi tang 1én
dang ké, v&i mau 4% tinh bot dat diém cao nhét va
duoc danh gia 1a c6 vi hai hoa, ngon miéng nhét.
Tinh bot tu than khong cé vi, nhung né co thé anh
huéng dén cam nhén vi bang cach thay déi ciu tric
san pham, kha nang giai phong cac hop chat huong
hodc lam loang nong d¢ cac thanh phin khac
(Kilcast & Witherly, 2007). 0 nong do thich hop,
tinh bot 6 thé tao ra mot két cau dé chiu, gian tiép
nang cao trai nghiém vi gic tong thé. Tuy nhién, &
ndng do qua cao (vi du 6%), vi c6 thé bi anh hudng
tiéu cuc do cam giac bdt hodc lam loang hwong vi tyr
nhién cua ca.

Nhin chung, viéc bd sung tinh bt c6 tac dong
tich cuc dén tit ca cac chi tiéu cam quan cia cha ca
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16 phi den, dic biét la cau trac va Vi. Nf)ng do tinh
bot 4% cho thay diém cam quan téng thé tot nhat,
cén bang gilta cau tric, mau sac, mui va vi, phu hop
v6i thi hiéu clia nguoi tiéu dung ddi v6i san pham
cha ca.

Cau triic
5

=4=Tinh bot 0 %
—+—Tinh bot 2 %
¥ — Mau sic . X
4—Tinh bot4 %
—+—Tinh bt 6 %

N

N

Mui
Hinh 8. Sy thay ddi gia tri cim quan ciia sin
pham cha ca ré phi den béi cac nong do tinh bot
khac nhau

3.3.3. Phan tich twong quan Pearson giita cdc
chi tiéu hoa ly cua cha ca anh huong boi
cdc néng do tinh bot khdac nhau

Mbi quan hé¢ giita cac chi tiéu 1y hoa ctia cha ca

16 phi den khi thay d6i ndng do tinh bot duoc thé
hién qua két qua phén tich tvong quan Pearson &
Hinh 9.

Nong d¢ tinh bot c6 mdi twong quan 4m manh
v6i pH (r = -0,71). Diéu nay cho thdy khi nong do
tinh bot tang, pH cua san phdm cé xu hudng giam
dang k& Mic du tinh bot ban than 1a trung tinh,
nhung sy thay ddi nay c6 thé lién quan dén cac
tuong tic phirc tap trong hé théng hodc anh huéng
gian tiép dén kha nang dém cua protein (Belitz et al.,
2009).

Trong cac chi tiéu mau sic, c6 mbi twong quan
4m rat manh gitra L* va a* (r = -0,86) va mdi twong
quan am trung binh giita L* va b* (r = -0,37). Diéu
nay cho thiy khi d6 sang (L*) tang, sic do (a*) c6
xu huéng giam manh va sac vang (b*) cling giam.
Do tring (Whiteness) c6 mdi tuong quan duong rat
manh v6i L* (r = 0,96) va moi tuong quan am_ rat
manh voi a* (r =-0,96). Diéu nay khing dinh rang
d6 trang cua san pham phu thudc chi yéu vao do
sang va mirc do séc t do.
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D6 trang (whiteness)

Hinh 9. Ma tran twong quan Pearson giita cac chi tiéu ly hoa ctia cha ca ro phi den anh hwéng béi cac
nong do tinh bot khac nhau

Hinh 10. Cha c4 rd phi den thanh phim

Nhin chung, két qua phén tich twong quan
Pearson cho thdy nong do tinh bot c6 moi tuong
quan &m manh v&i pH, nhung moi tuong quan yéu
hon véi cac chi tiéu mau sic va do bén gel. Cac moi
tuong quan manh nhét dugc quan sat giita cac chi
tiéu mau sic voi nhau (L*, a*, b*, do tr.'fmg), diéu
nay khang dinh sy lién két chat ché cta chiing trong
viéc dinh hinh mau sic tong thé cta san pham. Mdi
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