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TOM TAT

Nghién ctru duge thyc hién nham danh gia anh huong cua ty 1¢ protein dau nanh, ty 1€ protein
gao tam VD20 va céc ty 1& phdi hop giita hai ngudn protein dén chat luong san pham cha
chay. Két qua cho thay, b6 sung protein dau nanh & mirc 6% va protein gao tdm VD20 ¢ mirc
6% cho cac déc tinh chat lugng va cam quan phu hop nhit. Ty 1& phéi hop protein déu nanh
va protein gao tam VD20 1a 4:6 (trong tong s6 10% protein b6 sung) cho két qua phu hop vé
cac dac tinh ciu trac, kha nang gitt nudc va giir dau, dong thot duy tri mau sac phu hop voi
san pham cha chay. Thanh phan acid amin cta san phdm cho thay su hién dién cua cac acid
amin thiét yeu gop phan danh gia gia tri dinh dudng cua san pham khi phdi hop hai ngudn
protein. Két qua nghién ctu cho thdy, protein gao tam VD20 c6 tiém _hang phdi hop véi
protein ddu nanh trong san pham cha chay, gop phan da dang hoa nguon protein thyc vat,
nang cao gia tri st dung ciia nguyén liéu gao tdm va phat trién san phdm cha chay c6 chat

lugng phu hop.

Tiwr khéa: Cha chay, protein ddu nanh, protein gao, khd ning giit nwée, kha nang giir dau.

1. BAT VAN BE

Xu huéng tiéu ding thuc phim c6 ngudn gdc
thyc vat va cic san pham thay thé thit ngay cang
phat trién do nhu ciu da dang hoa khau phan va
huéng dén hé thong thyc phdm bén viing. Trong
nhoém san pham nay, cha chay 1a dang thuc pham
ché bién phé bién, co tinh tién dung cao va phu
hop véi théi quen tiéu dung tai Viét Nam. Tuy
nhién, viéc phoi hop cac ngudn protein thuc vat
nham dam bao ddng thoi gia tri dinh dudng, céu
triic va cam quan san pham van 1a thach thic 16n.

Protein thyc vat la thanh phan quan_trong
trong phat trién thuyc pham chay va san pham mb
phong thit, khong chi cung cap gia tri dinh dudng
ma con quyét dinh nhiéu tinh chat cong ngh¢ cua
san pham. Protein thyc vat quyét dinh nhiéu tinh
chét cong ngh¢ nhu tao gel, nhi héa, lién két
nudc va lién két dau. Céc tinh chét nay phu thuge
vao ngudn protein, thanh phan amino acid, cdu

trac phan tir, mac do bién tinh va diéu kién ché
bién. O san pham dang gel hodc ban ran nhu cha
chay, kha nang giit nudc va giit dau anh hudng
truc tiép dén do on dinh cAu trac, do mém chic va
cam giac khi an.

Protein dau nanh dugc tng dung rong rai nho
ham luong protein cao, thanh phan amino acid
twong ddi ddy du va tinh chit cong nghé tét. Dudi
tac dong cua nhiét, protein ddu nanh co thé bién
tinh va tai sap xép thong qua cac tuong tac ky
nuéc, lien két hydro, twong tac tinh dién va cau
disulfide, tir d6 hinh thanh mang ludi protein gop
phéin tao ciu tric san pham nghién ctu cua Sha
va Xiong (2020) [1] cho thdy protein dau nanh la
mdt trong nhimg nguyén li¢u quan trong trong
phat trién thuc pham tai ciu tric va san pham
thay thé thit.

Protein gao c6 tiém ning 16n nho gia tri dinh
dudng, do tiéu hoa cao va it gay di tmg. Ciu trac
gom glutelin (chiém da s6), prolamin, albumin va
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globulin tao nén nhitng dac tinh cong nghé riéng.
Thanh phdn va cdu triic nay tao nén nhimg dic
diém cong nghé khéac voi protein dau nanh, dac
biét vé do hoa tan, kha ning tao gel va tuong tac
v6i nude, dau. Theo Amagliani va cs (2017) [2],
protein gao c6 do hoa tan twong doi thap, tuy nhién
cac phuong phap xt 1y thich hop c6 thé cai thién
tinh chat chic ning va md rong kha ning tng
dung trong thuc pham. Két qua nghién ctu cua
Yang va cs (2023) [3] ciing cho thdy protein gao
sau xtr Iy duoc cai thién vé do hoa tan, kha nang
nhil hoa va tao gel, cho thiy tlem nang st dung
trong cac hé thuc pham c6 ngudn gde thuc vat.

Bén canh dac tinh cong nghé, thanh ph::in
amino acid quyét dinh chat lugng dinh dudng cua
protein. Viéc két hop protein ddu nanh va protein
gao tao su bd tro dinh dudng cling nhu lam thay
ddi dac tinh chuc nang cua hé protein. Do do,
phan tich thanh phan amino acid san pham cudi
gillp danh gia chinh xdc sy dong gop va chit
lugng cua cac ngudn protein sau ché bién.

Céc nghién ciru trén san pham thit mo phong
d3 cung cap co so cho viée tmg dung protein gao
trong cac hé protein thyc vat. Lee va cs (2022a) [4]
nghién ciru san pham protein thyc vat gdm protein
gao va protein ddu nanh bang céng nghé dun ép do
am thap cho thiy ty 1& protein gao anh huong dén
cac dac tinh ly hoa, kha nang hut nuéce va cAu trac
san phrflm. Nghién ctru cia Lee va cs (2022b) [5]
da phéi hop protein gao va protein dau nanh trong
san pham thit mé phong va ghi nhén ty 1& giira hai
nguon protein ¢6 anh hudng dén cac dic tinh 1y
hoéa va cau triic san pham. Nhing két qua ndy cho
thay protein gao khong chi co vai tro bo sung
ngudn protein ma con anh hudng dén cac tinh chat
cong nghé cua hé protein thyc vat.

Trong cha chay, protein ddu nanh doéng vai
tro chinh trong tao gel va khung céu trac, con
protein gao gop phan dleu chinh twong tac véi
nuéce, dau va dic tinh ciu trac. Su thay doi ty 16
phdi hop anh hudng dén thanh phan amino acid,
kha nang gilt nudc, giit dau va ciu tric sau gia
nhiét, tir d6 quyét dinh do 6n dinh va cam giac
khi dn cua san pham.

Bén canh thanh phan amino acid va céac tinh
chét gilt nudc va gitt dau, mau sic va cdu truc
cling 13 nhitng chi tiéu quan trong anh huéng dén
chét luong va kha nang chép nhan san ph:flm. Hé
mau Lab* thuong dugc st dung dé danh gia su

thay d6i mau cua thuc phdm. Thanh phan nguyén
liéu, ty 1¢ phoi hop protein, ham lugng nudc, cau
tric vi mo va cac phan ung xay ra trong qua trlnh
gia nhiét déu co thé anh huéng dén cac thong sO
mau. Starowicz va Zielinski (2019) [6] cho rang
phan mg Maillard c6 thé gép phan hinh thanh
mau sic va lam thay d6i mot s dic tinh cia thuc
pham trong qua trinh gia nhiét.

Tai Viét Nam, khai thac protein tir gao tAm-
nguyén lidu thir cap co gia tri kinh t& thip nhung
giau dinh dudng-mang lai y nghia khoa hoc va
thuc tién cao. Ung dung protein gao tim VD20
trong san xuit cha chay gitp ning cao gia tri
nong san ndi dia, phu hop véi dinh hudng da
dang hoa ngudn protein va phat trién thyc phim
bén vimg. Tir d6, nghién ciru nay duoc thuc hién
nham khéo sat anh hudng cia cac ty 18 phdi hop
giita protein dau nanh va protein gao tim VD20
dén thanh phin amino acid, do cimg, kha ning
giit dau, gitr nuc va mau sic cua cha chay. Qua
d6, nghién ctru xac dinh ty 18 phdi hop phu hop,
gop phan danh gia gia tri dinh dudng, tinh chat
cong nghé cua protein gao tim VD20 va nang cao
gia tri sir dung ctia gao tam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Nguyén lidu: Bot cha chay gdm cac thanh
phan: Gluten lia mi, bot khoai ty, chét béo thuc
vat (ham luong protein khoang 60% va do6 am
khoang 7-9%); dam dau nanh phan 1ap (soy
protein isolate, do am 8-10%) c6 ham lugng
protein trén 90% dugc mua tai Cong ty TNHH
San xuét va Thuong mai Poan Anh.

Protein gao (do am 5.82% va tro 0,19%)
dugc thu nhan tir qua trinh thily phan bot gao tim
VD20 bing phuong phip enzyme qua ba giai
doan bing o-amylase, y-amylase va enzyme
Viscozyme két hop v6i phuong phap siéu am.

Hoa chét sir dung gdbm: NaOH (d6 tinh khiét
>98%, Trung Qudc), K,SO4 (do tinh khiét 90-
99%, Trung Quéc), CuSO4 (d6 tinh khiét >98%,
Trung Qudc), Se (d6 tinh khiét 99-99,9%), 6ng
chuan H,SO, 0,1 N (Merck, Ptc) duge mua tai
Cong ty TNHH Cemaco Viét Nam - Chi nhanh
Can Tho (phudng Cai Khé, thanh phd Can Tho).

Enzyme o-amylase duoc st dung ché pham
enzyme Termamyl 120L, dang long, dugc san
xut tr Bacillus licheniformis (Novozymes, Dan
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Mach). Trong dich tinh bot Termamyl 120L c6
hoat tinh 1.800 U/g, chiu dugc nhiét dén 105°C,
pH 6,0-6,5; nhiét do tdi wu 70-85°C. y-amylase 1a
ché pham chua glucoamylase tir Aspergillus niger
(Novozymes, Pan Mach). Piéu kién hoat dong
thich hgp ctia enzyme & 60-65°C, pH 4,0-5,0,
hoat d6 1.900 U/g (Amylo Glucosidase unit).
Enzyme Viscozyme® L duoc thu nhan tr
Aspergillus sp. va la ché phdm enzyme da hoat
tinh c6 kha nang thiy phan cac polysaccharide
thanh té bao thuc vat nhu cellulose, p-glucan,
hemicellulose va xylan. Ché pham c6 hoat do
khoang 2.000 U/g (Sigma-Aldrich, Hoa Ky).
Viscozyme® L hoat dong hi¢u qua trong khoang
pH 3,3-5,5 (t6i wu khoang 4,5-5,0) va nhiét do t6i
uu tir 45-55°C.

Ty 1& cac gia vi va phu gia thuc pham phdi
tron vao khéi bot nhao gom 200 g bot hdn hop cho
mdi mé va ty 1¢ cac gia vi theo ty 1¢ bao gom: 1%
mudi, 19% dau an, 0,3% tiéu, 2% duong, 1% hat
ném chay va 50% nudc (ty 1€ % cac gia vi va phu
gia duoc tinh theo 200 g bot ban dau).

Quy trinh ché bién cha chay tong quat duoc
thyc hién dya theo quy trinh va cong thirc cuia co
s san xuat cha lya Ngoc Thanh (phuong Pao
Thanh, tinh Ddng Thap).

2.2. Phuong phap nghién ctru
2.2.1. So' do nghién cirtu tong qudt

Quy trinh san xuit cha chay tong quat duoc
thé hién ¢ hinh 1.

1% muéi. 19%dau an, 0.3% tiéu. 2%

duong va 1% hat ném chay.

Bé sung protein gao tim, dau nanh:

Protein dau nanh va protein gao &
cacty 1é khao sat.
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Hinh 1. So' @6 nghién ciru tdng quat

100°C trong 40 phut

Quy trinh duoc thyc hién sir dung hdn hop
nguyén liéu ban dau véi khdi lugng 200 g, trong
do ty 1é gia vi dugc phdi tron 1a 1% mudi, 19%
dau an, 0,3% tiéu, 2% dudng va 1% hat ném chay
clng voi ty 1& protein ta gao tim VD20 ciing nhu
protein tir d4u nanh theo b tri thi nghiém. Sau khi
phéi tron, miu duoc xay tao khdi vdi 50% nude
trong 30 gidy va tiép tuc xay dinh hinh 30 gidy.
Mau sau khi dinh hinh vao khuén dugc hap &
100°C trong 4 phat. Thanh phdm duoc 1am ngudi
danh gia cac chi tiéu thi nghiém.

2.2.2. Khdo sat anh huong cua ty l¢é protein
dau nanh bé”ysung vao khéi bét nhao dén chat
liwong san pham.

Muc dich nhim xé4c dinh dugc ty 16 protein
d4u nanh bd sung phu hop nhim nang cao chat
lugng cua san pham Hon hop bot (200 g) cho
mdi mé duoc phdi tron véi nude va gia vi theo ty
16 & muc 2.2.1, sau d6 duogc bd sung protein ddu
nanh theo ty lé khéo sat (2, 4, 6, 8 va 10%), mau
ddi chimng khong bd sung protein dau nanh. Mau
sau do6 dugc nhao tron trong thdi gian 1 phut va
tién hanh cac cong doan con lai. Mau duoc hép
chin & nhiét do 100 °C trong 40 phut va tién hanh
phan tich cac chi tiéu. Chi tiéu danh gia bao gom :
bo cung (g luc), mau sdc (gia tri Lab*), kha ning
gitt mudc (%) va kha nang giir dau (%).

2.2.3. Khdo sat anh huong cia ham lwong
proetin gao tam VD20 bé sung vao khéi bot nhao
dén chat lwong san pham.

Muc dich nhim xéc dinh dugc ham luong
protein trich ly tir gao VD20 b6 sung phu hop
nhim néng cao chat lugng cua san pham Hon
hop bot 200 g cho cho moi mé duoce phéi tron véi
nudc va gia vi theo ty 1¢ co dinh & muc 2.2.1, sau
d6 duge bd protein gao tim VD20 dugc bo sung
theo ty 18 khao sat (2, 4, 6, 8 va 10%), mau doi
ching khong bd sung protein gao tim VD20.
Mau sau d6 dugc nhio tron trong thoi gian 1 phut
va tién hanh céc cong doan con lai. Mau duoc
hép chin ¢ nhiét d6 100 °C trong 40 phut va tién
hanh phan tich céc chi tiéu. Chi ti€u danh gia bao
goém do cimg (g luc), mau sic (gia tri Lab¥*), kha
ning gitt mudc (%) va kha nang gitr dau (%).

2.2.4. Khdo sat anh hwéng cia ty 1é phoi hop
protein ddu nanh va protein gao tam VD20

Muc dich nham xac dinh ty 1& ph6i hop phu
hop giita protein d4u nanh va protein gao tdm
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VD20 trong diéu kién téng luong protein bd sung
duogc gil ¢6 dinh & muc 10%, nham lua chon ty 1&
phéi hop thich hop dé nang cao chit luong san
pham. Sir dung 200 g hdn hop bot cho mdi mé
duoc phéi trén véi nude va gia vi theo ty 1€ & muc
2.2.1. Tong lugng protein bd sung duge cb dinh &
mirc 10% so véi khéi lugng hdn hop bot, trong dé
protein dau nanh va protein gao tim VD20 duoc
phéi hop theo cac ty 1€ 2:8, 3:7, 4:6, 5:5, 6:4, 7:3

va 8:2. Cac mau sau d6 dugc nhio tron trong thoi
gian 1 phat va tién hanh cic cong doan con lai.
Mau duoc hép chin ¢ nhiét d6 100°C trong 40 phut
va tién hanh phan tich cac chi tiéu. Bao gdm do
ctng (g lyc), mau sic (gia tri Lab*), kha ning gt
mude (%) va kha nang giit dau (%).

2.3. Phwong phap phan tich va xir Iy so liéu

2.3.1. Chi tiéu va phwong phap phdn tich

Béang 1. Cac phwong phap phan tich va do dac cac chi tiéu

STT Chi tiéu

Phuong phap

1 | Mau sic (Lab*)

Str dung may do mau (CR400, Konica Minolta, Nhat Ban).

2 | Do cung

May do cau trac CT3, ctia hang Brookfield, dau do tru
phéang (Cylinder probe)

3 Kha nang gilt nudc (Water-
holding capacity - WHC)

Xac dinh bang phuong phéap ciia Zhang va cs (2021) [7]

4 Kha nang gilr dau
(Oil-holding capacity - OHC)

Xac dinh bang phuong phép ciia Zhang va cs (2021) [7]

5 | Acid amin

Gui mau phan tich tai Trung tdm Phéan tich CASE-SMQ

2.3.2. Phwong phdp thu nhdn va xu ly 56 liéu

S6 lidu dugc thu thap, tong hop bang phan
mém Excel 2024 (Microsoft Corp., Hoa Ky),
phan tich thong ké bang phan mém Statgraphics
Centurion 16 (Statgraphics Technologies, Inc.,
Hoa Ky), phén tich ANOVA véi phép thi LSD
dé so sanh trung binh cac nghiém thirc.

3. KET QUA VA THAO LUAN

3.1, Anh’ huéng cia ham luweng protein diu
nanh dén chat lwgng san pham cha chay

3.1.1. Anh hwéng cua protein ddu nanh dén
cdu triic va tinh chdt chire ndng ciia san pham

Thay d6i ham lugng protein d4u nanh trong
cong thire ¢ thé anh huong dén cdu tric va tinh
chat chirc nang ctia san pham cha chay, thé hién
qua d6 cing, kha ning gitt nude va gitt dau.
Protein d4u nanh 1a ngudn protein thyc vat c6
nhiéu dic tinh chirc nang, dac bi¢t 1a kha nang tao
gel, nhli hoa va lién két nude. Thi nghiém duogc
thuc hién nham xéac dinh anh huong cia ham
luong protein dau nanh dén tinh chat cdu truc va
chtic ning cia san pham, qua d6 lwa chon ham
lugng phu hop cho cong thire cha chay. Két qua ¢
bang 2 cho thdy do cimg cua san phdm thay doi
theo mutc bd sung protein dau nanh. So véi mau dbi
ching (454+11,4 g luc), d cimg c6 xu hudng giam
va dat gid tri thip nhit & mic bd sung 4%
(420£16,4 g luc).

Bang 2. Anh hwéng ciia ham lwong protein dau
nanh dén dd cirng, kha nang gitr dau va kha
ning giir nwde ciia sin pham cha chay

Ham .lum}g PO cling Kh2~1 na}ng K.h~é nér}g

protein dau gilr dau gilr nude
nanh (%) | @M | (OHC, %) | (WHC, %)
DO(‘OC(,Z‘)mg 454+11,4° | 653+0,86° | 75,4+0,93¢

2 425+8,33" | 66,3+0,98° | 81,2+1,6

4 420+16,4° | 65,2+0,96° | 82,2+0,99¢

6 42249,07° | 70,4+530° | 87,6+0,89¢

8 429+13,6° | 84,5+0,76" | 92,1+0,37°

10 434+7,0° | 95,340,76* | 97,240,61°
Ghi chu: Cdc chit cdi khdc nhau ¢ cac gia tri

trung binh trong cung mét cot biéu thi su khdc
biét ¢6 y nghia thong ké ¢ mirc 5%.

Xu huéng nay tuong dong voi nghién ctru cia
Kang va cs (2022) [8] trén Vienna sausage, trong
d6 do cimg giam tir 4,17+0,40 kgf & mau ddi ching
xudng lan luot 3,45+0,36; 2,75+0,11; 1,97+0,69 va
1,40+0,21 kgf khi ting mrc st dung nhu tuong dau
nanh. Nghién ciru trén salami c6 ngudn gdc thir
thyc vat cho thay khi ting ham lugng gel protein
dau nanh c6 1ap 1am chat két dinh, do cimg giam tir
khoang 110 xudng 80 N, cho thdy anh hudng cta
protein déu nanh dén do cung phu thude vao ty 1€
st dung va cau trac nén cia san pham [9]. Nghién
ctru trén cho rang protein ddu nanh c6 thé lam ting
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kha nang giltr nudce, qua do gop phan tao céu tric
mém hon cho san pham. Tuy nhién, & cac mirc bd
sung cao hon trong nghién ctru hién tai, d6 ciing c6
xu huéng ting trd lai, c6 thé lién quan dén sy gia
tang tuong tac protein-protein va hinh thanh mang
ludi chu trac chat hon. Anh hudng ciia protein déu
nanh dén do cing thyc té khong hoan toan thong
nhét giita cac hé san phdm. Két qua nghién ctru ciia
Lee va cs (2017) [10] ghi nhan, d§ cung cua
breakfast sausage ting tir 2,90+0,29 N ¢ mau dbi
chung 1én 3,11-3,22 N & cac mau bd sung protein
dau nanh c6 1ap va/hoac protein mam lta mi. Do
o, sy giam do cimg ¢ muc b sung 2-4% va ting &
muc cao hon trong nghién ctru nay co thé phan 4nh
su thay doi can bang giira kha nang giit nudc va qua
trinh hinh thanh mang ludi protein, phu thudc vao
ty 1& protein va thanh phan nén ciia san pham.

Kha nang gitt nudéc (WHC) va gitr dau
(OHC) cua san pham ting theo mirc bo sung
protein dau nanh. WHC tang tir 75,4% ¢ mau d6i
chimg 1én 97,2% & mic bd sung 10%, trong khi
OHC ting manh & muc 8-10%, dat trén 94%. Két
quéa nay cho thiy, protein d4u nanh c6 kha ning
cai thién kha nang gitr nudc va gitt dau cta hé. Xu
huéng nay phu hop voi két qua nghién ctru ciia Lee
va cs (2017) [10] khi luong nude giai phong trong
breakfast sausage giam tir 7,19£1,47% & mau dbi
chimg xudng 4,72+0,89% khi bd sung 2% protein
dau nanh c6 1ap (ISP), ddong thoi luong chit béo
giai phong giam tir 0,93+0,10% xudng 0,55+0,22%.
Su giam luong nudc va chat béo giai phong cho
thdy kha niang 6n dinh va giit cac pha nuéc, dau
cua hé duoc cai thién khi co6 protein dau nanh. Kha
ning giit nuéc va dau ctia protein dau nanh co thé
lién quan dén su hién dién cta cac ving ua nudc
va ky nudc trén phan tir protein, cho phép protein
tuong tac v6i ca nude va lipid, gop phan duy tri
cac pha nay trong ciu trac san pham. Két qua
nghién ctu cho thiy viéc bo sung protein déu
nanh, & mirc 8-10%, c6 tiém nang cai thién dang
ké cac tinh chét giit nudc va giit diu cia cha chay.

Tong hop cac két qua nghién ctru cho thay,
viéc bo sung protein ddu nanh khong chi lam tang
ham lugng protein tong ma con cai thién dang keé
c4c tinh chat chtrc nang quan trong cua san phim
cha chay nhu kha ning gitr nuéc, giit diu va do
cimg. Tuy nhién, anh huéng cua protein ddu nanh
dén cau trac san pham mang tinh phi tuyen phu
thudc vao ndng do bd sung va sy can bang giira
cac tuong tac protein-protein va protein-nudc.

Két qua nay khing dinh vai trd quan trong cua
protein ddu nanh trong viéc cai thién chat lugng
cdu tric va gia tri dinh dudng cia san pham thyc

phim mé phong thit.
3.1.2. Anh hwong cua ham lwong protein ddu
nanh dén mau sdc ciia san pham cha chay

Biang 3. Anh huéng cia ham lugng protein
diu nanh dén mau sic (Lab¥) ctia san pham

cha chay
Ham lugng
protein dau L* a* b*
nanh (%)
Doi chimg R £ .
(0%) 33,5+0,26° | -0,93+0,10" | 17,7+1,11
2 38,2+0,55% | 2,52+0,54° | 15,8+1,16°
4 46,2+0,95° | 3,60+0,34% | 17,8+1,15°
6 53,5+0,26" | 4,02+0,68° | 18,5+0,54"
8 44,0£0,25° | 4,92+0,22° | 19,7+0,73°
10 38,5+0,85 | 5,59+0,51° | 21,8+1,04°
Ghi chu: Cdc chir cdi khac nhau ¢ cdc gid tri

trung binh trong cung mgt cot biéu thi su khdc
biét ¢6 y nghia thong ké ¢ mirc 5%.

Protein dau nanh c6 kha nang tham gia hinh
thanh mang ludi gel va anh huéng dén kha ning
gilt nudce, cau trac cling nhu dic tinh quang hoc
clia san pham, tir d6 ¢ thé lam thay doi cac gia
tri mau L*, a* va b*. Pong thoi, trong qué trinh
gia nhiét, su tuong tic gilta nhom amino cia
protein va dudng khir co thé thuc ddy phan tmg
Maillard, gop phan hinh thanh cac hop chat mau
va anh huong dén do sang ciia san pham. ,

Két qua & bang 3 cho thiy, mirc bd sung
protein dau nanh anh hudng dang ké dén mau sic
cua san phém. Gia tri L* tang tir 33,5+0,26 & mau
dbi chtng 1én 53,5+0,26 & mirc bd sung 6%, sau
do giam xuéng 38,5+0,85 ¢ mirc 10%. Trong khi
do, a* tang lién tuc tir -0,93+0,10 1én 5,59+0,51,
cho thdy mau san phim chuyén dan theo hudng
do hon; b* giam nhe & miuc 2% roi ting Ién
21,8+1,04 & mirc 10%, biéu thi sy gia tang sic
vang. Xu hudéng L* ting & mic bd sung thap-
trung binh twong dong véi két qua nghién ctru cia
Farrokhi va Azizi (2025) [11], trong d6 L* cla
san pham thit md phong tang tir 56,14+1,32 lén
62,86+1,06 khi thay dbi ty 1é protein dau nanh va
gluten lia mi. Nguogc lai, nghién ctru cua Lee va
cs (2017) [10] ghi nhan L* giam tir 76,76+0,55
xudng 64,15+0,30 khi thay doi ty 1¢ protein thuc
vat trong xuc xich. Trong mdt hé thit mé phéng
tir protein ddu nanh va ndm, L* cling giam tir
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62,06+1,24 Xuéng 55,22+1,05, trong khi a* tang
tir 3,66 + 0,26 1én 5,27+0,15. Nhirng két qua nay
cho thiy, su thay doi thanh phan protein c6 thé
lam bién ddi dang ké mau sic, nhung hudng va
mirc do thay d01 phu thude vao loai protein, ty 1¢
phdi tron va nén san pham.

béi véi nghién ctru hién tai, viéc L* tang
manh va dat gia tri cao nhat & mirc bo sung 6%,
sau d6 giam & 8-10%, trong khi a* va b* tiép tuc
tang, cho thiy mirc b6 sung protein dau nanh cao
khong don thuan lam san pham sing hon ma con
lam thay d6i sic do cua san phdm theo hudng do
va vang hon. Sy giam L* & mutc 8-10% c6 thé lién
quan dén sy thay doi cu trac va dic tinh quang
hoc ciia hé san phim trong qua trinh gia nhiét;
ngoai ra, cac phan Umg gilta nhom amino cua
protein voi cac hop chat carbonyl cling c6 thé gop
phén hinh thanh céc hgp chat mau trong san pham.
Nhin chung, két qua cho thiy muc bd sung protein
dau nanh anh hudng rd rét dén mau sic cta cha
chay, trong d6 mtrc 6% tao gia tri L* cao nhét, con
mirc bd sung cao hon lam ting 13 rét gia tri a* va
b* dong thoi lam giam L*.

Tdng hop cac két qua cho thiy, mic du viée
tang ham luong protein dau nanh gop phan lam gia
tang sac do (a*) va co thé cai thién sic vang (b*) &
mot s6 mirc bd sung, tuy nhién dong thoi cling lam
giam d9 sang (L*) va khién mau sic san pham c6
xu huéng sam hon, dac biét & ham lugng cao. O
murc bd sung 6%, cac chi s6 mau Lab* dat duogc su

can doi tuong dbi gitra do sang va sic thai mau,
gilp san pham duy tri mau sac hai hoa, khong qua
sam nhung van c6 sy hip din vé cam quan. Do do,
ham lugng protein dau nanh 6% dugc xem la phu
hop nham dam béao sy hai hoa mau sic va dap tng
yéu cau chat luong cua san phim cha chay.

Sau khi xac dinh vai tr6 cua protein dau nanh
nhu ngudn protein nén trong cong thirc cha chay,
nghién ctru tlep tuc danh gia protein gao tAm VD20
nhur mét ngudn protein thay thé tiém ning.

3.2. Anh huéng ciaa ham lugng protein gao
tam VD20 dén chit lwgng sin pham

3.2.1. Anh hwéng ciia protein gao tam VD20
dén cdu triic va tinh chdt chirc nang san pham

Viéc bd sung protein tir nguon gao tim VD20
trong cong thc cha chay nham cai thién ham
lugng protein tong, dong thoi nang cao cac dac
tinh chirc ning clia san pham nhu cau trac, kha

ning gitt nudc va gitr ddu. Protein gao 1a ngudn
protein thyc vat cé gia tri dinh dudng kha t6t, tuy
nhién thuong bi han ché vé tinh chat chirc nang khi
str dung don 1¢ do dic diém céu tric gidu glutelin
va han ché mot sd acid amin thiét yéu. Do do, viéc
b sung protein gao & céc ty 18 khac nhau duoc ky
vong s& anh huong truc tiép dén mang ludi gel
protein va céc tinh chit co 1y cia san pham cha
chay. Két qua & bang 4 cho thdy, viéc b sung
protein gao tim VD20 lam thay doi & rét do clng
ctia san pham. P9 cung giam tir 454+11,4 g luc &
mau déi chimg xubng 373+39,3 g lyc ¢ mirc 2%
va thap nhat 1a 116£12,7 g luc & mirc 4%. Khi tiép
tuc ting ham luong protein gao 1én 6, 8 va 10%,
do cing ting tro lai, lan luot dat 185+36,0;
238+5,0 va 253+26,4 g lyc. Nhu vay, d6 cing co
xu hudng giam & muc bd sung thip va ting trd lai
khi ham luong protein tiép tuc ting.

Bing 4. Anh huéng ciia ham lugng protein gao

tAm VD20 dén d cirng, kha nang giir diu va

kha ning giir nwéc ciia san pham cha chay
Ham .luc_mg A Kha nang | Kha nang
protein gao | DO cliing U o~
tAm VD20 (g Iuc) gitr dau gilt nude
. (OHC, %) | (WHC, %)
(%)
boichimg | 151, 1140 | 65,320,86° | 75,40,79¢
(0%) ’ T T
2 373+39,3" | 75,4+0,93° | 74,3+0,89°
4 116£12,7° | 75,9£0,5° | 77,3+0,96°
6 185+36,0¢ | 75,0£1,14° | 87,9+4,17°
8 238+5,0° | 78,240,99° | 93,4+0,75
10 2534+26,4° | 86,6+1,41* | 94,2+0,39°

Ghi chu: Cac chir cdi khdac nhau ¢ cdc gia tri
trung binh trong cung mot cot biéu thi sw khdc biét
6 Y nghia thong ké ¢ mirc 5%.

Sy giam do cing & muic 2-4% co thé lién
quan dén anh huéng cua protein gao dén qua
trinh hd hoa va hinh thanh mang gel cta hé tinh
bot-protein. Wu va cs (2023) [12] khi nghién ctru
hé tinh bt gao bd sung protein gao & muc 0-16%
cling ghi nhan protein gao lam giam d6 cimg cua
gel, do protein c6 thé can tré qua trinh hd hoa tinh
bot va lam thay d6i sy phan bd nudc trong hé.
Két qua nay twong dong véi xu hudng giam do
cung trong nghién ctru hién tai. Tuy nhién, do cha
chay 1a hé da thanh phan, sy giam do cimg c6 thé
1a két qua téng hop cua tuong tac giita protein
gao vdi tinh bot, protein ndi tai cua bot nén va cac
thanh phan khac.
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Khi ting ham lugng protein gao tr 4 lén
10%, d¢ cung tang trd lai, co thé lién quan dén su
gia ting tuong tac protein-protein va sy dong gop
ciia mang protein vao cdu truc gel. Pong thoi,
protein gao VD20 trong nghién ctru duoc thu hdi
vGi sy hd trg cua siéu am. Nghién cuu cua Ji va
cs (2024) [13] cho thdy, protein gao xir 1y siéu am
khi phdi hop vdi tinh bot c6 thé lam giam déng ké
do cting cua gel nhung van duy tri kha ning giit
nuéc; 4% protein gao xir 1y siéu am két hop voéi
6% tinh bot lam giam d6 cung khoang 62-78,3%
so voi mau ddi ching. Diéu nay cho thiy, trang
thai cdu triic va kha ning phén tan cua protein sau
xir 1y siéu 4m c6 thé gop phan lam thay dbi tinh
chat gel ciia hé.

Pang chu y, su giam do cung khong di kém
v6i sy giam kha niang giit nude. Két qua nghién
ciru cho thdy, kha ning gitt nudc ting tir
74,440,73% & mau dbi chung 1én 94,2+0,39% &
mirc bd sung 10%. Két qua nay phu hop v6i nhén
dinh cta Ji va cs (2024) [13] rang, protein gao xu
1y siéu am c6 thé tao hé gel mém hon nhung van
duy tri kha nang gitr nuéc. Nhin chung, két qua
cho thiy, protein gao VD20 c6 kha ning lam thay
d6i can bang giita twong tic protein-tinh bot va
protein-protein, dan dén sy thay doi khong tuyén
tinh cua do cimg; dong thoi lam ting kha ning
gilf nude cua san pham.

Kha ning gitt dau va nudc cia san phim cha
chay chiu anh hudéng béi ham hmng protein gao
tam VD20 bd sung. Khéa nang gitr diu ting tir
65,3+0,86% & mau doi chu’ng 1én 75,4+0,93% o
muc 2%, khong khac biét co y nghla & muc 2-6%,
sau do tang lén 78,2+0,99% & muc 8% va dat cao
nhat 86,6+1,41% & mirc 10%. Sy gia ting OHC co
thé hen quan dén sy ting luong protein c6 kha
nang tuong tac véi pha lipid thdng qua cac viung
ky nudc. Nghién ctru cua Kumar va cs (2024) [14]
ghi nhan, protein isolate tir cdm gao c6 kha nang
hép thu dau cao, trong d6 twong tac protein-chat
béo va cac mach bén amino acid khong phén cuc
c6 thé gép phan tao nén kha niang hap thu dau cua
protein. Nghién ctru cua Chandi va Sogi (2007)
[15] ciing ghi nhan kha ning hip thu dau cua
protein ¢ dac tr cam gao dat 3,74-9,18 g/g, cho
thay protein gao c6 tinh chét chirc ning phu hop
dé twong tac v6i pha lipid.

béi voi kha nang gilt nude, cac muc bod sung
2-4% khong tao su khac biét c6 y nghia so voi doi
chung, nhung WHC ting 16 rét tr 6%, dat

87,9+4,17% & 6% va trén 93% & 8-10%. Su gia
ting ndy co thé lién quan dén viéc ting luong
protem 6 kha nang tuwong tac voi nudce thong qua
cac nhom phan cuyc, dong thoi gop phan hinh
thanh va 6n dinh mang ludi ciu tric ctia san pham
trong qua trinh gia nhiét. Nghién ctru cua Kumar
va cs (2024) [14] cho thay, kha nang hap thy nudce
cua protein isolate tr cdm gao c6 li€n quan dén
thanh phan amino acid va lwong nhém phan cuc ¢6
kha nang tuong tac voi nude. Tuong tu, Chandi va
Sogi (2007) [15] ghi nhén kha nang lién két nudc
cta protein c6 ddc tir cam gao dat 3,87-5,60 g/g.
Nhin chung, protem gao tim VD20 gop phan cai
thién ca OHC va WHC cua cha chay, trong d6 anh
hudng dén kha nang gitr nude thé hién 16 hon khi
ham lugng bd sung dat tir 6% trg [én.

Nhin chung, sy gia ting dong thoi kha ning
giit dau tir 65,3 1én 86,6% va kha ning giir nudc
tor 74,4 1€n 94,2% khi tang protem gao cho thay
protein VD20 c6 kha nang gop phén cai thién kha
ning lién két va 6n dinh ca pha nuéc va pha dau
trong hé cha chay. Tuy nhién, do céac gia tri WHC
va OHC trong nghién ctru nay dugc xac dinh trén
san pham cha chay sau phdi tron va ly tam, su
thay d6i ciia chiing khong chi phan anh dic tinh
riéng cla protein gao ma con chiu anh hu’(”mg boi
tucmg tac gitra protem véi tinh bot, nudc, dau va
cac thanh phan khac ciia san pham

Nhu vay c6 thé nhén thiy ring, viéc bo sung
protein gao tam VD20 kh()ng chi lam téng ham
lugng protein_ tong clia san pham ma con anh
hudng dang ké dén cac tinh chat chirc nang quan
trong nhu d¢ cing, kha nang gitr nudce va gitr dau.
Sy cai thién nay cho thay tiém na‘mg l'Ing dyng cua
proteln g0 trong phat trién cac san pham cha
chay c6 cau trac twong tu thit, dong thoi gop phan
nang cao gid tri st dung cla nguyén li¢u gao
trong thyc pham.

3.1.2. Anh hwong cua ham luong protein gao
tam VD20 dén mau sdc ciia san pham

Ddi v6i san pham cha chay, mau sic khong
chi phu thugc vao nguyén li€u ma con chiu tac
dong dang ké boi thanh phan protein va cac bién
d6i xay ra trong qué trinh gia nhiét. Viéc bd sung
protein gao tdm VD20 (%) c6 thé anh huéng dén
mau sic Lab* théng qua nhiéu co ché khac nhau.
Su gia tang ham luong protein co thé lam thay
d6i kha nang giit nudc va ciu triic vi mo cia hé
gel, tir 46 anh huong dén muc do tin xa va phan
xa anh sang trén bé mit san pham. Pong thoi,
trong diéu kién gia nhiét, twong tic giita protein
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va duong khtr c6 thé thuc day phan tmg Maillard,
hinh thanh céc sdc td nau lam giam gia tri do
sang. Muc b6 sung protein khac nhau do d6 co6
the dan d&n sy thay (101 dang ké vé dic tinh mau
sic ciia san pham. Két qua ¢ bang 5 cho thiy,
ham luong protein gao tim VD20 c6 anh hudng
13 rét dén cac chi tiéu mau sic (Lab*) cua san
pham cha chay. Nhin chung, khi tang ham luong
protein, mau sac san phdm c6 xu hudng séang hon
va chuyén dich theo hudng ting sic d6 va vang.

Bang 5. Anh hudng cia ham lwgng protein
tAim VD20 dén mau sic ciia sin phim

Ham lugng
protein gao " " "
tAm VD20 L a b
(%)
Pbi chimg r ¢ be
(0%) 33,5+0,26" | -0,93+0,10°| 17,7+1,11
2 55,6£1,04° | -0,6+0,74° | 16,5+0,45¢
4 57,5+0,46" | 0,74+0,08° | 14,1+1,0°
6 63,8+0,57% | 0,76+0,27° | 17,0+0,4°
8 62,0+0.4° | 1,11+0,28" | 18,5+0.4°
10 59,6+0,52° | 2,43+0,41° | 20,7+1,02°
Ghi chu: Cdc chir cai khdac nhau o cac gia tri

trung binh trong cung mot cot biéu thi su khdc
biét ¢é ¥ nghia thong ké & mire 5%.

Gié tri L* tang tor 33,5 ¢ mau d6i ching 1én
63,8 & mau bd sung 6% cho thdy, san pham tro
nén sang mau hon khi tang ham luong protein
gao tAm va c6 xu hudng giam néu tlep tuc tang ty
1¢ protein 1én 10%. Gia tri a* ctia cAc mau co xu
huong tang khi tang ham luong protein gao,
chuyén tir gia tri am & mau dbi ching (-0,93)
sang gia tri dwong ¢ céac mau bd sung protem
Diéu nay cho thdy, mau sic san phim giam sic
xanh va xuit hién sic do nhe hon khi tang ty 1¢
protein gao. Tuy nhién, & cac mirc bd sung tir 4-
8%, gia tri a* van thap (0,74-1,11), cho théy sic
d6 biéu hién khong dang ké va san pham van duy
tri dwoc mau sac tu nhién. Riéng mau 10% c6 gia
tri a* tang manh 1én 2,43, cho thiy mau sic bt
dau chuyén sang tong vang-do rd hon, c6 thé anh
hudng dén cam quan dic trung ciia cha chay.

Déi v6i gia tri b*, cac mau c6 xu hudng ting
sdc vang khi ting ty 18 bo sung, ting manh & mirc
8-10% (18,5-20,7). Piéu nay cho thay, viéc bd
sung protein gao tao ra sy hinh thanh mau trong
qua trinh gia nhi¢t. Theo Starowicz va Zielinski
(2019) [6], su gia tang gid tri b* thuong phan anh
xu huéng ting sic vang cua san phim thuc pham

sau khi gia nhiét. Tuy nhién, mau 6% co gid tri b &
mirc trung binh (17,0), cho thdy san pham duy tri
duoc mau vang dic trung ma chwa xudt hién xu
hudng vang ddm 16 rét nhu & mire bo sung cao hon.

Téng hop cac chi tiéu mau sic, cdu trac va
kha ning gitr nudc-gitt dau, mirc bd sung 6%
protein gao dwgc xem 1a phu hop nhat. O mic
ndy, san pham dat ham lugng protein cao hon
dang ké so voi mau dbi chung, trong khi van duy
tri dugc mau sic hai hoa, 46 climg ¢ mic trung
binh va kha nang gitr nudc, giit dau 6n dinh. Khi
tang ty 1¢ bd sung 8-10%, mic di mot s6 chi tiéu
chirc ning tiép tuc cai thién, mau sic va cau trac
san pham co xu hudng thay d6i 13 rét hon, co thé
anh huong dén chét luong tong the ctia san pham.

O mirc bd sung 6%, cac chi so mau Lab* dat
duoc sy can ddi gifra d0 sang va sac thai mau, tao
nén mau sic hai hoa, gan véi dic trung mong
mudn cua san phdm cha chay. Do d6, ham luong
protein gao tim VD20 6% dugc xem la phu hgp
nhim dam bao sy hai hoa mau sic, dong thoi van
dap ing yéu cau vé chét luong cta san pham.

Két qua khao sat riéng 1é cho thiy ca protein
dau nanh va protein gao tdm VD20 déu anh
huong dang ké dén chat luong san phim, nhung
theo cac xu huéng khac nhau. Vi vay, viéc phdi
tron hai ngubn protein & cac ty 1é khac nhau la
can thiét nham tim diém can bang gilta gia tri
dinh dudng, ciu trac, kha nang gitt nudc, gitt dau
va mau sic cua san pham.

3.3. Anh huéng cia ty 18 phdi hop protein
dau nanh va protein gao tim VD20 dén chat
lwgng san phflm

3.3.1. Anh huong cua ylé phéi hop protein
dau nanh va proteln gao tam VD20 dén cdu tric
va tinh chat chire ndng ciia san pham

Protein dau nanh va protein gao tim VD20 ¢6
nhitng déc tinh chirc nang khac nhau, do d6 co
thé phdi hop hai ngudn protein dé tao ra sy bo trg
nhit dinh giita kha nang hinh thanh ciu truc cua
san pham. Két qua khao sét riéng 1é cho thdy, ca
hai nguén protein déu c6 kha ning lam thay doi
dang ké cac tinh chét céu trac va chirc ning cua
cha chay. Do d6, viéc phdi hgp hai ngudn protein
theo cdc ty 1€ khac nhau c6 thé anh huong dén céu
trac va chét luong san pham dac biét la do cimg,
kha nang giit nudc, gitt dau va mau sic san pham.
Vi vay, ty 1& phdi hop protein dau nanh va protein
gao tam VD20 dén cac dic tinh chét luwgng san
phim, qua d6 xéac dinh ty 1& phdi hop phu hop
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dugc khao sat. Két qua tur bang 6 cho thay do
cung cla san pham co su blen dong gilra cac
cong thirc phdi tron. Cac miu c6 ty 18 protein
dau nanh cao (7:3 va 8:2) cho d6 cung lon nhét,
lin lugt 493 va 542 g luc, cAu tric san pham tr
nén dac va cung hon khi tang ham Iuong
protein dau nanh. Didu nay c6 thé lién quan dén
kha nang tao mang gel manh cia protein dau
nanh thong qua tuong tac protein-protein trong

qua trinh gia nhiét. Nguoc lai, cac mau phdi
tron ¢ muc trung binh nhu 4:6 va 5:5 co do
cung thap hon dang ké (420-424 g lyc), phan
anh ciu trac mém va can bang hon. Theo Lima
va cs (2023) [16] su ph01 hop gilra cac ngudn
protein thuc vat c6 thé lam thay d01 murc do tao
gel va anh hudng tryc tiép dén cau trac co hoc
clia san pham.

Bang 6. Anh huéng ciia clia ty 1§ phéi hgp protein diu nanh va protein gao tim VD20
dén do cing, kha ning giir da va kha ning gitr nwéc cia san pham cha chay

Ty 1€ protein dau nanh:protein Do cimg | Kha nang giit dau Kha nang gitr
gao tim VD20 (%) (g luc) (OHC, %) nudc (WHC, %)
Ddi chimg (0%) 454411 4° 65,3+0,86" 75,4+0,93"
2:8 450+26,5%¢ 86,2+1,06° 86,4+1,25°
3:7 435421,1°% 90,3+0,96™ 82,8+1,46"
4:6 424+26,7% 91,2+0,82° 92,6+1,17°
5:5 42049,54° 75,240,947 77,0+0,92°
6:4 435+7,0°% 89,5+0,88° 85,3+1,06°
7:3 493+7,02° 76,5+1,10° 76,2+0,22
8:2 54249 6° 70,4+1,15° 77 ,4+0,78°

Ghi chu: Cac chir cdi khac nhau o cdc gia tri trung binh trong cing mot cot biéu thi su khdc biét

6 Y nghia thong ké 6 mire 5%.

Kha ning giit dau dat cao nhat & mau phdi
tron 4:6 v&i 91,2%, trong khi cac mau cé ty 1é
protein gao hodc protein dau nanh qua cao lai cho
kha nang gitr dau thap hon. Diéu nay cho thy sy
phdi hop hai nguon protein ¢ ty 1& phu hop c6 thé
tao mang ludi cau trac 6n dinh hon va gitp gitr
dau hiéu qua hon. Theo Stone va cs (2015) [17],
kha nang giir dau cua protein phu thudc vao sy
can bang gitra cac ving ky nudc va kha nang hinh
thanh ciu tric giir chat béo ctia hé protein.

Déi voi kha ning gilr nudc, mau phdi tron 4:6
cling cho gia tri cao nhét (92, 6%), cao hon dang
ké so voi cac mau con lai va mau d6i ching. Didu
nay cho thiy, ty 1& phdi hop giita protein dau
nanh va protein gao & muc trung binh cé thé tao
diéu kién thuan loi cho viée gilt nudc trong mang
gel thuc pham. Trong khi d6, cac miu co ty 1&
protein d4u nanh qua cao hodc qua thap déu co Xu
hudng giam kha nang gitt nudce, cho thdy sy mat
can bang trong ciu trac hé protein c¢6 thé anh
huoéng dén kha ning lién két nudce cta san phim.

Protein ddu nanh c6 kha nang gilt nudc cao
nh¢ cau trac globulin, trong khi protein gao déng
vai tro on dinh cdu trac nén. Khi dugc phdi tron &
ty 16 phu hop, mang ludi gel ba chiéu hinh thanh

hiéu qua hon, gitp giit nudc tot hon trong san
pham. Twong tu, kha ning giit ddu c6 gia tri cao
nhét & ty 18 4:6 (92,6%) va 6:4 (91,4%), trong khi
giam & cac ty 16 5:5 va 8:2. Piéu nay cho thay su
tuong tac gilrta protein dau nanh va protein gao
gitip cai thién kha ning lién két v6i pha lipid.
Theo Zhang va cs (2023) [18], kha ning giit dau
cta protein thuc vat lién quan truc tiép dén cac
nhém ky nudc va cau tric bé mit protein, tir d6
anh hudng dén tinh 6n dinh cua hé nhil tuong.

Do d6, ty 1 phdi tron 4:6 co su can bang tot
gitta kha nang tao ciu trac va tinh 6n dinh hé,
thé hién qua kha ning giit nudc va giir dau. Két
qua nay khing dinh ring viéc phdi tron protein
thuc vat khong chi gip néng cao gia tri dinh
dudng ma con 1a giai phap hiéu qua dé tdi uwu
héa ciu truc va tinh chit cong nghé cia san
phém md phdng thit. Nhu vay, viéc thay thé mot
phan protein ddu nanh bang protein gao tam
VD20 khéng lam suy giam ma con ¢ thé lam
tang ham luong protein tong cua san pham. Dleu
nay khiang dinh tlem nang cua protein gao tam
VD20 nhu mot ngudn protein thay thé hiéu qua,
g6p phan nang cao gia tri dinh dudng ngudn
nguyén liéu protein trong san pham.
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3.3.2. Anh huwong cua ty 1é phoi hop protein
ddu nanh va protein gao tam VD20 dén mau sdc
ciia san pham cha chay

Protein d4u nanh va protein gao c6 mau sic
va dac tinh quang hoc khac nhau, do do ty 1¢ ph01
hop gilta hai ngudn protein c6 thé anh huong dén
mau sac cua san pham Bén canh mau sac nguyén
lidu, sy hinh thanh cau trac gel va kha nang phan
bd nude trong qua trinh gia nhiét cling c6 thé anh
huong dén do sdng va mau sdc san pham Két qua
& bang 7 cho thay gia tri L* bién thién khong
tuyén tinh vai ty 16 phdi tron gitra hai loai protein.
Bing 7. Anh huéng ciia ty 1§ protein diu nanh

va protein gao tém VD20 dén mau sic san

pham cha chay

Ty 1€ protein

dau nanh: L* o b*

protein gao
(%)

Doi chimng £ b
(0%) 33,540,26" | -0,93+0,10% | 17,7+1,11
2:8 66,4+2,39" | 3,54+0,68° | 16,2+1,02°
3:7 64,3+1,34° | 2,20+0,18% | 17,4+1,36°
4:6 60,4+1,27° | 0,40+0,19" | 18,0+1,83"
5:5 59,9+1,66° | 2,02+0,67° | 21,6+1,35°
6:4 54,6:1,02° | 2,30+0,427 | 21,3£1,46°
7:3 51,642,367 | 4,60+1,29° | 22,3+1,03"
8:2 443+1,99° | 5,65+0,28" | 22,8+1,78"
Ghi chu: Cac chir cdi khac nhau ¢ cac gia tri

trung binh trong cung mot cot biéu thi su khdc biét
6 ¥ nghia thong ké ¢ mire 5%.

V& mau sic, gia tri L* giam dan khi ting ty 1¢
protein dau nanh trong cong thirc. Mau gao bd
sung ty 18 2:8 va 3:7 ¢6 gid tri L* cao nhit (64,3-
66,4), cho thay san phiam sang mau hon khi ty 1&
protein gao cao. Nguoc lai, cac mau giau protein
dau nanh c6 xu huéng tdi mau hon, & ty 1€ 8:2 voi
L* chi con 44,3. Diéu nay c6 thé lién quan dén
mau ty nhién cua protein dau nanh cling nhu muc
dd phan ung Maillard cao hon khi ting ham
luong protein trong qua trinh gia nhiét.

Gia tri a* va b* tang theo ty 1¢ protein déu
nanh, phan anh xu hudéng san pham chuyén sang
sic vang-do rd hon. Mau 8:2 c6 gia tri a* va b*
cao nhat (5,65 va 22.8), cho thiy mau sic san
pham da chuyén sang vang-do kha 13, co thé anh
huéng dén cam quan ty nhién cia cha chay.
Trong khi d6, mau 4:6 co gia tri a* thap (0, 40) va
b* & muc trung binh (18,0), cho thdy mau sic van

duy tri dugc sy hai hoa va ty nhién hon. Theo Al-
Abbasy va cs (2024) [19], su gia ting dong thoi
cac gid tri a* va b* thuong phan anh sy hinh
thanh cac hop chdt mau vang-ndu trong qué trinh
gia nhiét thuc phim giau protein.

Xét tong thé cac chi tiéu cong nghé va mau

séc ty 1& phdi tron protein dau nanh - protein gao
tam VD20 & mirc 4:6 dugc xem 1a pht hop nhat.
O ty 1& nay, san pham dat kha ning gitr dau va
gilt nudc cao nhat, d6 ctng & muc tuong d6i thap,
ddng thoi van duy tri duoc mau sic hai hoa. Diéu
nay cho thdy su phdi hop can bang gitra hai
ngudn protein c6 kha nang cai thién dong thoi cau
trac, kha nang gitr nude - gitr diu va lién quan
mau sdc ciia san pham cha chay.

Tir céc két qua trén, c6 thé thay ty 18 phdi hop
hai loai protein phu thudc vao sy can b::ing déng
thoi giira cu tric, kha ning gitr nudc, giit dau va
mau sdc ciia san pham.

3.3.3. Thanh phan acid amin ciia san phiam cha
chay ¢6 b6 sung protein fr gao tam VD20

Xu hudng phat trién thuc phdm giau protein
cd nguodn goc thuc vat ngay cang gla tang gan
ddy, v6i trong tam la phoi hop nhiéu ngudn
protein nham t6i wu thanh phan acid amin va
ning cao chit luong dinh dudng san pham [20].
Viéc phan tich thanh phan acid amin 1a can thiét
nhim danh gia gia tri dinh dudng va chét luong
protein cuia san pham cha chay c6 bd sung protein
gao tim VD20. Viéc bd sung protein tir gao tim
VD20 ciing nhu phdi hgp protein gao véi protein
dau nanh di 1am gia ting dang ké ham luong hau
hét cac acid amin so véi mau d6i ching (bang 8).
Cu thé, & mau bd sung 6% protein gao, ham luong
cac acid amin thiét yéu nhu leucine (18,4 mg/g),
isoleucine (9,41 mg/g), lysine (4,94 mg/g),
methionine (2,2 mg/g) va threonine (6,76 mg/g) déu
cao hon so voi mau dbi chimg. Diéu nay cho thay,
protein gao tim VD20 khong chi gitp tang tong
luong protein ma con gop phan cai thién thanh phan
acid amin thiét yéu cua san pham.

Pang cha ¥, & mau phi hop protein dau nanh
(4%) va protein gao (6%), ham luong cua hau hét
cac acid amln tlep tuc tang s0 v6i ca mau ddi
ching va miu bd sung riéng 1¢ protein gao. Vi
dy, ham Iugng lysine dat 5,35 mg/g, cao nhat
trong ba mau; leucine dat 18,61 mg/g; methionine
dat 2,87 mg/g. Diéu nay minh ching cho hiéu qua
cta viéc phdi hop hai ngudn protein thuc vat
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trong viéc cai thién sy can ddi acid amin, dic biét
1a ting ham lugng cic acid amin han ché cta timg
ngudn don 1¢.Phan tich s liéu ciing cho thay,
mic du protein gao gitp cai thién nhiéu acid amin
thiét yéu, nhung lysine van 13 acid amin han ché,

thé hién & gia trj 4,94 mg/g (mau bd sung protein
gao) thap hon so v6i mau phdi hop véi dau nanh
(5,35 mg/g). Su gia tang nay la do protein dau
nanh c6 ham luong lysine cao, gop phan bo sung
va can bang thanh phan acid amin tong thé.

Bang 8. Thanh phén acid amin ciia sin phim cha chay c6 b6 sung protein trich ly tir gao tim
VD20 (duwgce tinh bang don vi mg/g)

. : Mau doi Mau b6 sung 6% Mau b6 sung protein dau nanh
STT Acid amin chung protein gao (4%) va gao (6%)

1 Alanine 5,47 7,87 791

2 Arginine 7,82 9,86 11,07

3 Aspartic acid 7,63 10,1 10,2

4 Glutamic acid 85,86 92,1 100,36

5 Glycine 6,71 8,69 8,83

6 Histidine 423 4,99 5,47

7 Isoleucine 7,69 9,41 9,86

8 Leucine 14,45 18,4 18,61

9 Lysine 3,84 4,94 5,35

10 Methionine 0,90 2,20 2,87

11 Phenylalanine 10,77 12,7 13,98

12 Proline 26,33 30,13 332

13 Serine 10,05 11,9 12,68

14 Threonin 5,31 6,76 6,85

15 Tyrosine 6,46 8,41 8,68

16 Valine 8,21 10,5 10,84

Ghi chii: Két qua dwoc phan tich tai T rung tam phan tich CASE-SMQ.

Két qua nay phu hop vdi cac cong bd trude
day, khi chit luong dinh dudng cua protein thuc
vét phu thudc khéng chi vao tong lugng protein
ma con vao thanh phin va sy cin ddi giita cac
acid amin thiét yéu [21, 22]. Viéc phdi hop da
dang nguon protein s& giup tang gia tri dinh
dudng, dap tng tot hon nhu cau acid amin cua
ngudi tidu dung. Do véy, viéc bd sung va phdi
hop protein gao tim VD20 véi protein dau nanh
trong san pham khong nhimng nang cao téng gia
tri protein ma con cai thién ro rét thanh phan acid
amin thiét yéu, gop phan da dang hoa ngudn
nguyén liéu, ning cao chat lugng dinh dudng va
gia tri sir dung ctia san pham.

4. KET LUAN

Protein d4u nanh va protein gao tam VD20
c6 anh huéng rd rét dén tinh chét cdu trac, tinh
chét chirc ning va mau sic cta san phim cha
chay. Protein ddu nanh c6 xu hudng cai thién
kha ning gitr nuéc va giit dau, dong thoi gop
phan duy tri ¢ cling ciia san pham, trong khi
protein gao tdm VD20 gép phan lam giam d6
cig, cai thién kha nang giit nude, gitr diu va
d6 sang ciia san pham. Khi phdi hop hai ngudn
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protein ¢ cac ty 1€ khac nhau, cac tinh chét cua
san pham co su thay doi va tuong tac gitra hai
ngudn protein duoc thé hién rd. Ty 1é protein
dau nanh va protein gao tim VD20 la 4:6
(twong tng voi 40% protein déu nanh va 60%
protein gao trong tong luorng protein b sung
10%) cho sy can bang t6t vé cac tinh chat cia
san pham, véi do ctng 424 g luc, kha ning giir
dau 91,2%, kha niang giit nuéc 92,6% va mau
sac tuong dbi hai hoa. Két qua phan tich acid
amin cho thidy miu phdi hop 4:6 c6 ham luong
cac acid amin cao hon mau ddi chimg, gop
phan ning cao gi tri dinh dudng ctia san pham.
Nhu vay, viée phdi hop protein dau nanh va
protein gao tim VD20 & ty 1¢ thich hop c6 tlem
ning tao ra san phdm cha chay c6 dic tinh ciu
truc, chuc nang va gié tri dinh dudng phu hop.
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BROKEN RICE AND SOY PROTEIN IN VEGETARIAN SAUSAGE PRODUCTION
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Abstract

The study was conducted to evaluate the effects of soybean protein ratio, VD20 broken rice protein

ratio and various combinations of these two protein sources on the quality of vegetarian sausage

products. The research results indicate that supplementing with 6% soybean protein and 6% VD20

broken rice protein yielded the most suitable quality and sensory characteristics. A combination ratio

of soybean protein to VD20 broken rice protein at 4:6 (out of a total of 10% added protein) produced

optimal results regarding structural characteristics, water and oil retention, while also maintaining an

appropriate color for vegetarian sausage products. The amino acid composition of the product

showed the presence of essential amino acids, contributing to the nutritional value assessment when

combining the two protein sources. The findings demonstrate that VD20 broken rice protein has the

potential to be combined with soybean protein in vegetarian sausage products, helping to diversify

plant-based protein sources, enhance the utility value of broken rice and develop vegetarian sausage

products with suitable quality.

Keywords: Vegetarian sausage, soy protein, rice protein, water retention capacity, oil retention capacity.
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