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TOM TAT

Thuc pham tir protein thuc vat 1a mot giai phap bén vitng nham gidm thiéu tac dong moéi trudng va
bién d6i khi hau. Tuy nhién, quyét dinh mua hang ctia nguoi tieu dung chiu anh hudng lon tir cac
déc tinh cam quan, dac biét 1a mui vi va cau tric, von 1a nhitng yéu to can cai thién dang ké ¢ thuc
pham tit protein thuc vat. Nghién cttu ndy duoc tién hanh nham cai thién cac dic tinh ché bién (t6n
that ché bién, kha nang gitt Am va su thay déi kich thudc sau ché bién) va cau truc (do cing, do co
két, do phuc hoi va do dai) ctia burger thuc vat bang cach két hop protein dau nanh tao cdu trac
(TVP), gluten lia mi va ndm bao ngu. Pau tién, da tién hanh khao sat ty le gitta TVP va gluten.
Trong so6 cac cong thic khao sat & thi nghiém nay, mau vdi ty 1é TVP - gluten 70: 30 c6 cac dac tinh
ché bién & muc cao nhat va dic tinh cau truc tot nhat, do do cong thic nay duoc lua chon cho thi
nghiém ti€p theo. O thi nghiém tha hai, da thay thé 2%, 4%, 6%, 8% TVP biang ndm bao ngu, két qua
cho thdy, mau thay thé 6% dat do phuc héi cao nhat, trong khi cac chi s6 ciu truc khac (@9 ctmg, do
co két, do dai) khong khac biét c6 y nghia thong ke gitta cac muc thay thé. Cac két qua nay cho
thdy, mau burger thuc vat véi ty le 70: 30 TVP - gluten va thay thé 6% TVP bang nim bao ngu 1a
cong thiec tot nhat. Nhitng két qua nay cho thay tiém nang tng dung cta viéc phdi tron nhiéu loai
protein va nam trong viéc cai thién dic tinh ché bién va cau tric cho thuc phdm tir protein thuc vat.

T khoa: Burger thiure vat, nam bao ngu, ddc tinh ché bién, dic tinh cau tric.

1. BAT VAN BE

Thuc pham tir protein thuc vat hién nay duoc
xem la mot gidi phap bén vimmg nham giam thiéu
tac dong moi truong va bién déi khi hau [1]. Cac
chién lugc truyén thong nhan manh loi ich vé moi
truong va stic khoe ctia thuc pham tir protein thuc
vat dang co tac dung dang ké trong viéc thay doi
thoi quen ctia nguoi tiéu dung sang st dung nhiing
san phdm nay, song yéu t6 vé cam quan van la rao
can dang ké. Cu thé hon, cac thugc tinh cam quan,
dac biét 1a mui vi va cau trac, van dong vai tro then
chot trong suw chip nhan cta nguoi tieu dung. Do
do, viéc cai thién tinh chat cdm quan cho thuc
phédm tir protein thuc vat 1a cap thiét cho xu huong
tiéu dung bén virng [2].

Trong cac thuc phdm tir protein thuc vat,
burger 1a mot trong nhing san phdm phd bién va
duoc tiéu thu rong rai nhat, do do thu hut su quan
tam nghién cttu 16n nham cai thién dic tinh cam
quan va cau trac dé dap ung nhu cau thi truong.
Chat luong ctia burger chiu anh hudéng rat 16n cua
loai va ty 1é protein thuc vat sit dung, do cac tinh
chat chic nang cta protein thuc vat (kha nang gii
nudc, do tan, kha nang tao gel) c6 anh huéng then
chot dén dac tinh cdu truc cua san pham burger
[3]. Ngoai ra, trong qua trinh gia nhiét, protein
thuc vat chiu bién tinh nhiét va hinh thanh két cau
gel khac nhau, anh hudng truc ti€p dén cau truc
cua burger [4]. Protein tir dau nanh va dau Ha Lan
c6 thé duoc chuyén héa thanh céu truc soi giong
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thit, trong khi protein tit dau xanh va dau ga tao
thanh cac mang ludi xop [5]. Dac biét, protein dau
nanh tao cau trac (Texturized Vegetable Protein -
TVP) c6 thé mo phong rat tot cau truc soi cia co
thit dong vat. TVP da duoc ghi nhan c6 gia tri cam
quan cao, dic biét vé hinh thirc va do chac [6].
Gluten (protein trong lua mi) lai c6 dac tinh tao
mang doc d4o, cho phép hinh thanh cac soi c6 cau
truc tuong tu thit [7]. Cau truc twong tu thit nay
cua gluten dugc hinh thanh cht yéu nho cac lién
két disulfide gitra hai protein la glutenin va gliadin
[8]. Viec két hop da dang cac nguon protein thuc
vat mang lai nhiéu két qua tich cuc, nhu viéc phoi
tron gluten lia mi véi protein ho dau sé cai thién
dang ké d¢ dai va cam giac nhai clia san pham
thay thé thit [9].

Ngoai nhitng nghién cttu tap trung vao s
dung protein thuc vat dé tao cau truc, nhiéu
nghién cttu gan day dang kham pha tiém nang cta
nam bao ngu (Pleurotus ostreatus) trong phat
trién burger thuc vat, nham nang cao dong thoi gia
tri dinh duong va dac tinh ciu truc. Vé mat dinh
duong, nam bao ngu kho chira 17 - 42% protein, 37 -
48% carbohydrate, 24 - 31% chat xo va luong dang
ké vitamin B, C, axit folic va khoang chat, do do
cac cong thirc san phdm c6 bé sung ndm c6 dac
tinh dinh dudng cao hon dang ké so véi cong thic
chi st dung protein thuc vat [10, 11]. Cac dac tinh
duoc 1y ctia nAm bao ngu, nhu kha nang giam nguy
co dai thao duong, bénh tim mach, ting huyét ap
va mot s6 ung thu, cang cling c6 vai tro ctua loai
niam nay nhu mot thanh phan chitc ning trong san
pham thay thé thit [12]. Vé cau trdc va cam quan,
cau trac soi te nhién cung ham luong nudc cao clia
nam giap cai thién dang ké kha nang gitr 4m, do
mong nudc, do dan hoi va cam giac nhai cho thuc
phdm tir protein thuc vat [13, 14]. Cac thtt nghiém
gan day thay thé mot phan protein thuc vat bang
nam bao ngu da cai thien dang ké chat luong cam
quan cua thuc phdm tir protein thuc vat, nhu giam
do ctmg va tang do co két cua san pham thay thé
thit va phi 1é ca tir protein thuc vat [15, 16].

Nhimg két qua nghién cttu trén cho thay, viec
két hop protein dau nanh, gluten lda mi va nam
bao ngu 1a huong tiép can day tiém nang dé phat
trién burger thuc vat, tuy nhién chua c6 nghién

ctru nao danh gia anh huong cta ty lé phéi tron
ctia 3 nguyeén liéu nay dén dic tinh cta burger. Do
do, nghién cttu nay duoc tién hanh nham danh gia
anh huéng cua ty 1é phoi tron gita protein dau
nanh tao cau truc (TVP) va gluten lua mi, ciing
nhu anh hudng ctia viéc thay thé mot phan TVP
bang nam bao ngu dén cac dic tinh ché bién va
cau truc cta burger thuc vat. Thong qua nghién
ctru nay, ky vong dong gop thiét thuc vao viéc phat
trién burger thuc vat chat luong cao, dap tng nhu
cau cam quan va dinh dudng ctia nguoi tiéu ding.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va quy trinh tao mau

Protein dau nanh tao cau trac (Texturized
Vegetable Protein -ITVP) duoc cung cap boi Cong
ty Sakthi Sugars (An D¢) voi thong s6: Protein >
52%, do Am < 7% va chat xo tho < 3%. Gluten duoc
cung cap boi Cong ty Golden Ante (Trung Qudc)
v6i ham luong protein > 82%, ham luong 4m < 7,7%,
ham luong tro < 0,61% va ham luong béo < 1,1%.
Nam bao ngu duoc thu mua tai mot nong trai & xa
Ct Chi, thanh pho Ho Chi Minh. Nam bao ngu
phai dam bao diéu kién khong c6 vét den va co
chiéu daitr5- 7 cm.

Ngoai nhitng nguyén liéu chinh trén, nghién
ctru st dung thém mot so thanh phan phu tro dé
tao cau trac va gia tang huwong vi, bao gom: Bot
dau ga cung cap boi Cong ty Stc khoe Xanh
(Viet Nam) (voi thong so0: Protein 19 + 2%, ham
luong béo 6,0 = 1,0%, ham luong tinh bot > 60%
va ham luong 4m < 10%), dau hat cai duoc mua
tt Cong ty dau Tuong An (Viet Nam),
methylcellulose duoc cung cap boi Cong ty
S.I.M (Viéet Nam) va cac loai gia vi (bot toi, bot
hanh, huong thit bo, bot ct dén) duoc cung cap
boi Cong ty Thién Thanh (Viéet Nam).

Quy trinh 1am mau burger duoc tién hanh nhu
sau: Dau tién, TVP duoc ngam trong nudéc lanh &
4°C trong 1 gio voéi ty 16 TVP va nudc 1a 1: 2 (w/w).
TVP sau khi ngam, gluten, bot dau ga va nam bao
ngu duoc nghién va tron biang may Model HD805,
UKOEO (Trung Quéc) trong 5 phut. Sau khi tron
cac nguyen liéu trén, cac thanh phan khac bao
gom: Chat phu gia, dau thuc vat va gia vi duoc
thém vao hon hop va tiép tuc tron trong 2 phut (ty
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lé cac thanh phan nguyén liéu duoc trinh bay
trong bang 1). Sau khi tron, mau burger duoc tao
hinh trong khuén tron cé duwong kinh 5 cm va do
day 1,5 cm; moi mau nang 30 + 2 g. Mau burger
sau khi tao hinh dugc bao quan trong ta dong &
nhiét do - 18°C. Mau duoc bdo quan t6i da 2 tuan
truoc khi tién hanh céc thi nghiém phan tich.

Bang 1. Ty 1é cac thanh phan nguyén liéu trong

cong thirc lam burger
Thanh phan Ty le (% w/w)
Hon hop TVP, gluten va
nam bao ngu* 80,0
Dau hat cai 10,0
Bot dau ga 4,0
Methylcellulose 2,0
Bot toi 1,8
Bot hanh 1,4
Huong thit bo 0,4
Bot ci dén 0,4

Ghi chu: *: Ty I¢ TVP, gluten va nam bao ngw
14 bién khao sat cua nghién cuu, duoc trinh bay ¢
muc2.2.

Qua trinh chuin bi mau burger dé phan tich
duoc tham khao duga trén nghién ctu caa
Samard va cs (2021) [17]: Mau burger sé duoc ra
dong ¢ nhiét do phong cho dén khi nhiét do tam
dat 25°C. Mau burger sau ra dong duoc chién
bang cach ap chao (nhiét @0 mat chao 1a 160°C),
voi thoi gian 4p chdo moi mat 1a 3,5 phat. Sau khi
chién, burger duoc dé 6n dinh ¢ nhiét do phong
trong 10 phut trudc khi phan tich.

2.2. Bo tri thi nghiém

bé danh gia anh hudng cua ty lé protein thuc
vat va nam bao ngu lén chat luong burger thuc vat,
nghién cttu duoc bo tri thanh hai chudi thi nghiém
lien ti€p, dong thoi st dung thém mot mau doi
ching 1a burger thuc vat thuong mai, lam tw
protein dau ga, dé so sanh.

Chuoi thi nghiém 1: Panh gia anh hudng cta
viéc thay d6i ty 1é TVP - gluten voi cac ty 1e TVP -

gluten la 90: 10 (M1A), 80: 20 (M1B), 70: 30
(M1C) va 60: 40 (M1D) (t6ng TVP va gluten
chiém 80,0% w/w thanh phan nguyén liéu lam
burger).

- Chuoi thi nghiém 2: Dua trén ty lé TVP -
gluten t6i uu ctia chudi thi nghiém 1, da tién hanh
danh gia anh hudng cua viéc thay thé mot phan
TVP bang ndm bao ngu véi cac ty lé thay thé 2%
w/w (M2A), 4% w/w (M2B), 6% w/w (M2C) va 8%
w/w (M2D) TVP bang nidm bao ngu (téng TVP,
gluten va ndm bao ngu van chiém 80,0% thanh
phan nguyén liéu lam burger).

2.3. Phuong phap phéan tich

2.3.1. Ton that ché bién

Tén that ché bién ctia cac mau burger duoc
xac dinh theo cong thirc ctia Janardhanan va cs
(2023) [18]:

Kot heomg burger ban dau (g) - Kha hromg burger sau khi chién ()

Ton thit ché bien (%) = ————— x 100
Khoi heomg burger ban dau (g)

2.3.2. Khd nang gitt &m

Kha ning giit 4m cta burger duoc xac dinh
theo quy trinh tham khéo tir két qua nghién ctru
ctia Samard va cs (2021) [17]. P6 4m ctia mau
burger sau khi chién duoc x4c dinh bang phuong
phap say kho & 105°C cho dén khi dat trong luong
khong d6i (AOAC 950.46), stt dung may phan tich
am hoéng ngoai MB 45, OHAUS (Hoa Ky). Kha
nang gitt &m duoc tinh theo cong thitc sau:

Hiéu suat ché bién (%) X Do am burger sau khi chién (%)
100

Trong do, hiéu suat ché bién duoc tinh theo
cong thic sau:

Khoi lwong burger sau khi chién (g)

Hian eudt ~ha hign (0&)
a8l SUAT Gne 2ien (Vo)

X 100
Khoi lwong burger ban dau (g)

2.3.3. Thay doi vé kich thuéc

buong kinh va do day ctia mau burger ban
dau va sau khi chién duoc do bang thuoc cap
Vernier, Mitutoyo (Nhat Ban). Su thay déi vé
duong kinh va do day ctia cAc mau burger sau khi
nau duoc xac dinh theo cong thitc ctia Samard va
cs (2021) [17]:

o . Dutmg kinh burger ban dau (mm) = Budmg kinh burger sau khi chién (mm)
Thay 86i dwémg kink (%) = — — % 100
Budmg kinh burger ban dau (mm)
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Ba day burger ban dau (mm) - Do day burger sau khi chién (mm)

Thay doi 6 dy (%) = —
' ' Do day burger ban dau (mm)

2.3.4. Phan tich cau truc

Cau trac ctia cac mau burger duoc xac dinh
bang phép do phan tich ciu trac (Texture Profile
Analysis), quy trinh do luong tham khao theo két
qua nghién ctru cua Shen va cs (2022) [19]. Mau
burger dugc cit thanh khoi c6 kich thuoc 15 x 15
x 10 mm, sau d6 duoc nén bang dau do P/35
(duong kinh 35 mm) dén 50% chiéu cao ban dau
voi toc d0 1 mm/s trén may phan tich két cau
TAXT Plus, Surrey (Anh). Hai chu ky nén lién tiép
duoc thuc hién, trong dé chu ky thi hai duogc lap
lai sau chu ky thit nhat 5 gidy, nham xac dinh cac
thong so két cau: Do cing, do co két, do phuc hoi
va do dai.

2.4. Phan tich d liéu

Tat ca cac thi nghiém déu duogc thuc hién voi
ba lan lap lai dé tinh toan két qua trung binh. Két
qua duogc trinh bay dudi dang gia tri trung binh +
do lech chuin. Két qua thi nghiém duoc xt ly
bang phuong phap phan tich phuong sai (ANOVA)
voi phan mém XLSTAT. Két qua gitta cac nghiém
thic duoc so sanh bang phép kiém dinh hau
nghiém Multiple Range Test (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia viec thay d6i tj le TVP -
gluten dén dic tinh ctia burger thuec vat

Bang 2 cho thdy, mau doi chimg co ton that
ché bién (18,614 + 0,037%) cao hon tat ca cac cong
thirc burger thi nghiém (dao dong trong khoang tir
4,339 - 6,719%). Su giam vé mat tén that nau & cac
mau nay chu yéu la do kha nang gitr nudc vuot troi
cua protein dau nanh. Theo Zhao va cs (2020)
[20], protein dau nanh c6 kha nang gitr t6i 5,168 g
nudc trén moi g protein. Bén canh do, protein dau
nanh c6 noéng do tao gel thap (12% w/v), gitp hinh
thanh mang gel 6n dinh va dong nhat trong qua
trinh xtr Iy nhiét. Mang lu6i nay cé vai tro gitt nudc
va lipid trong cau tric san pham, ti d6 lam giam
tén that trong qua trinh nau.

Tuy nhién, khi ham luong gluten tang, ton that
ché bién cta cac mau ciing tang theo, c6 thé do
kha nang gitt nuéc (1,376 g nudc/g protein) tuwong
doi thap cta gluten so voi protein dau nanh [20].
Tuy nhién, gluten lai dong vai tro quan trong trong
viéc hinh thanh c4u trac thuc phidm tir protein thuc
vat. Theo Reddy va Yang (2007) [21], glutenin cé
kha nang hinh thanh cac lién két disulfide bén
virng khi gia nhiét, tao nén mot mang khong gian
ba chiéu vitng chac.

Bang 2. Dic tinh ché bién (t6n that ché bién, kha ning giir 4m va su thay d6i kich thwéc) ctia cAc miu

burger thuc vat khi thay déi ty 1é TVP - gluten

Miu Tén théi(t% ;hé bién Kha ning gii 4m (%) dud”l;l};af{figii " Thay d(éj/j)do day
boi ching| 18,614 +0,037 43,620 + 1,096° 6,110 + 0,797* 4,987 + 0,592*
MI1A 4,399 + 0,589¢ 46,469 + 0,448 1,296 + 0,303" 2,365+ 1,173
M1B 4,868 + 0,112 43,793 + 0,028" 0,824 + 0,546" 0,612 + 0,948
M1C 5,883 + 0,735 42,383 + 0,531° 2,119 + 0,681° -2,369 £ 0,649°
M1D 6,719 + 0,501° 36,054 + 0,324¢ 1,174 + 1,021° -3,526 £ 2,999¢

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi swr khac biét khong co y nghia thong ké (p <

0,05).

Bang 2 cho thay kha nang gitt 4m cta cac mau
burger thi nghiém thay déi dang ké theo ty lé phoi
tron gitta TVP va gluten. Trong s6 cac cong thic
khéo sat, mau M1A c6 kha nang gitt 4m cao nhat,

dat 46,469 + 0,448%, cao hon so voi mau doi chimg
43,620 + 1,096%. Nguoc lai, mau M1D thé hién kha
nang gitt am thap nhat 36,054 + 0,324%, cho thay
xu huéng gidm dan khi ham luong gluten tang lén.
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Kha nang gitt 4m cta cac cong thiec c6 ham luong
TVP cao chta yéu la do dac tinh git nudc cua
protein dau nanh. Protein dau nanh cé dién tich bé
mat 16n va thanh phan amino axit wva nudc can doi,
cho phép hinh thanh nhiéu lién két hydro véi cac
phan tr nudc [20]. Nhitng twong tac nay gép phan
tang cuong kha nang gitr nudc clia mang protein.

Két qua phan tich kha nang gitr 4m va t6n that
ché bién cho thdy mai twong quan nghich gitra hai
thong s6 nay. Kha niang gitt &m phan anh nang luc
ctia hé protein trong viéc lién két voi nudc, trong
khi tén that ché bién biéu thi luong dich bi tach
khoi cdu trac thuc phdm dudi cac tac dong nhiét
hodc co hoc [17]. Tén that ché bién thap cho thay
st hinh thanh ctia mot mang lu6i gel protein ba
chiéu 6n dinh, chat ché va déng nhat. Cau truc
khong gian ba chiéu nay bat giit hiéu qua cac phan
t nuoc te do vao bén trong cac khoang trong va
chuyén hoa chung thanh dang nudc co dinh [22].
Trai lai, khi ciu truc protein bi co rat hodc bién
tinh qua muc sé lam dat gay tuwong tac gitta mang
ludi protein va nudc, tir do ép ddy nuoc thoat ra
moi truong ngoadi, dan dén su ting manh tén that
ché bién. Do vay, kha ning git 4m c6 moi twong
quan nghich véi t6n that ché bién; ca hai chi tiéu
nay déu phan anh muc d6 6n dinh ctia mang ludi
protein trong san ph4m.

Vé su thay ddi kich thudc, cac mau thi nghiém
duy tri duwong kinh va do day gan véi trang thai
ban dau trudc khi nau, cho thdy do 6n dinh ciu
truc tot trong qua trinh xt ly nhiét. Ngoai ra, cac
mau burger thi nghiém cho thay muic do thay déi
duong kinh va d¢ day thap hon dang ké so véi mau
doi ching thuong mai. Kha nang duy tri kich
thuéc nay la do anh hudng cta gluten. Khi duoc
hydrat hoa, gluten phat trién cau trac dang soi va

hinh thanh mang protein dan héi thong qua cac
lien két disulfide (S-S) gitra cac phan tt glutenin
va gliadin [23]. Khi ty 1é gluten trong cong thic
tang lén, cac lien két protein nay thuc ddy su
tuong tac chat ché hon véi protein dau nanh dang
cau truc (TVP), tit d6 gia c6 mang protein tong
thé va han ché€ su bién dang ctia san pham trong
qua trinh nau. Pac biét, mau M1C va mau M1D
c6 do day tang lén dang ké sau khi ché bién. Hién
twong nay coé thé duoc giai thich boi kha niang
hap thu nudc va hinh thanh mang gel nhot - dan
hoi cta gluten khi gia nhiét, giup gitr lai hoi nuéc
va do 4am beén trong san phdm. Su tang do day
phan anh ro chttc nang tao cau trac cua gluten.
Cac két qua tuong tu vé dac tinh truong nd cta
gluten va vai tro cia n6 trong viéc dinh hinh ciu
triac san phidm ciing da duoc Kyriakopoulou va cs
(2021) ghi nhan [7].

Bang 3 cho thay cau truc cta cac mau burger
chiu anh huéng dang ké cta ty lé gluten. Tat ca
cac chi tieu nay déu c6 xu hudng tang khi ham
luong gluten tang lén. Mau M1B c6 do cing
khong khéc biét c6 y nghia thong ké so v6i mau
doi chung, nhung cac thong so6 khac nhu do két
dinh, @6 phuc hoi va do déo van khac biet dang ké.
bang chu vy, tit mau M1C, do ctmg bit dau tang
lén 1o rét so voi mau doi ching. Su céi thién vé dac
tinh cau trac ctia cac mau burger 1a do sy hinh
thanh cac lien két disulfide (S-S), thuc ddy su phat
trién ctia mang gluten lién tuc va 6n dinh khi nong
do gluten tang. Két qua nay phu hop voi két qua
nghién cttu ciia Cornet va cs (2020) [22], ghi nhan
rang ham luong gluten cao tao diéu kién cho su
hinh thanh mot ma tran protein gan két chat che,
ttr d6 nang cao cac dic tinh co hoc ctia san pham.

Bang 3. Dic tinh cdu triac (do cimg, d6 cd két, @6 phuc hoi, do dai) ctia cAc mau burger thyc vat khi thay
ddi ty 1e TVP - gluten

Mau bo cing (g luc) Do co két (%) bo phuc héi (%) Do dai (g luc)
boi chimg| 1133,930 + 16,223° 0,683 + 0,008 0,266 + 0,003 774,717 + 12,416°

MI1A 746,988 + 129,827¢ 0,376 + 0,026° 0,096 + 0,010¢ 278,489 + 30,8541

M1B 1039,651 + 58,271¢ 0,502 + 0,017 0,149 £ 0,001¢ 521,914 + 36,436°
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M1C 1431,485 + 71,834°

0,556 + 0,034"

0,167 + 0,020° 794,373 + 30,912°

M1D

2210,682 + 141,467*

0,662 + 0,057*

0,221+ 0,016 1462,967 + 129,919°

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi su khdc biét khong co y nghia thong ké

(v < 0,05).

Trong s6 cac cong thic duoc khao sat, M1C
thé hién do dai gan nhat véi mau doi ching, dong
thoi duy tri muc ton that ché bién va kha nang gitt
am & muec tot. Nhitng két qua nay cho thay, M1C
la cong thic t6i vu, dat sw can bang hai hoa gitra
chat luwong cau trac va dic tinh cdm quan, do do
mau M1C duoc chon lam mau nén cho thi
nghiém 2.

3.2, Anh huéng ciia viéc thay doi ty Ié nam bao
ngwr dén dic tinh cua burger thurc vt

Bang 4 cho thay, tat cad cac mau burger duoc
b6 sung ndm bao ngu déu c6 tén that ché bién
thap hon va kha niang giit 4&m cao hon dang ké so
voi mau doi ching thuong mai. Két qua nay cho
thay, viéc b6 sung ndm bao ngu co6 tac dong tich
cuc trong viéc cai thién kha nang giam tén that
ché bién ctia cac cong thic burger thuc vat. Su cai
thién nay c6 thé duoc ly giai boi cac dac tinh ciu
truc va chtrc nang ctia nam bao ngu. Nam bao ngu
giau chat xo thuc phdm va polysaccharide, dong
thoi s& hitu cau tric mo x0p, dang soi, gop phan

tao nén kha nang gitt nudc va gitt lipid hiéu qua.
Bén canh do, protein tir nAm c6 thé twong tac voi
TVP, thuc ddy su hinh thanh mang gel gan két
hon trong qua trinh x ly nhiét. Mang lu6i nay
giup han ché su that thoat nuoc, dong thoi cai
thién do ran chac va do mong nuodc ctia san pham
sau khi nau. Nhitng két qua nay phu hop voi két
qua nghién ctu cta Hussain va Huda-Faujan
(2020) [24], trong do viéc b6 sung ndm bao ngu
vao cac san phdm thay thé thit duoc co tac dung
lam gidm dang ké ton that ché bién va nang cao
chat luong cam quan tong thé.

Tuy nhién, gitta cic mau c6 bé sung nim
khong ghi nhan su khac biét ro rét vé ton that ché
bién va kha niang gitt 4m. Diéu nay la do nam bao
ngu c6 kha nang giit nuoc nhat dinh nho cau triac
mo x0p va thanh phan polysaccharide, nén luong
nudc that thoat trong qua trinh gia nhiét khong
khac biet dang ké [16]. Ngoai ra, mac do thay thé
trong khoang 2 - 8% co thé chua tao ra khac biét du
16n vé kha nang giit Am cting nhu ton that ché bién.

Bang 4. Dic tinh ché bién (t6n that ché bién, kha ning giit 4m va sy thay déi kich thudc) clia cAc mau
burger thuc vat khi thay thé mot phin TVP bing ndm bao ngu

. . o . Thay doi .
Mau Ton that ché bién (%)|Kha nang gitt am (%) ) Thay doi do day (%)
duong kinh (%)

bai chimg 18,614 + 0,037* 43,620 + 1,096 6,110 + 0,797* 4,987 + 0,592°
M2A 4,027 + 0,393¢ 35,983 + 0,169 1,622 + 0,197 -3,067 + 2,161%
M2B 4,655 + 0,287 34,579 + 0,648 1,018 + 0,696" 40,903 + 1,133*
M2C 5,458 + 1,020° 34,045+ 0,182¢ 1,298 + 0,430P -3,589 + 1,333"
M2D 5,076 + 0,269 35,373 + 0,252 1,500 + 0,236 2,315 + 6,269

Ghi chu: Céc gid tri trong mot cot ma co cung ky twr thi swr khdc biét khong co y nghia thong ké

< 0.05).

Viéc b6 sung nam bao ngu ciing anh huong
dén kha ning duy tri hinh dang ctia cac mau
burger thuc vat. Két qua cho thay, viec bé sung
nam giup cai thién dang ké do 6n dinh kich thuoc

so vOi mau doi ching thuong mai. Mau déi chimg
ghi nhan mutc gidm duong kinh 16n nhat 6,110 +
0,797%, trong khi cac mau c6 b6 sung nam chi dao
dong trong khoang tur 1,018 - 1,622% va khong co
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su khac biét c6 y nghia thong ké gitta cAc mau thi
nghiém. Su cai thién nay cé thé 1a do cau trac mo
x0p, dang soi cia nidm bao ngu, gitp ting kha
nang gitt nudc va han ché hién tuong co rut trong
qua trinh gia nhiét. Ngoai ra, cac polysaccharide
c6 ngudn goc tir nam cé thé thuc day cac tuong tac

protein -polysaccharide, gop phan hinh thanh mot
ma tran protein gan két va 6n dinh hon, tir 6 nang
cao do bén co hoc cta san pham [25]. Dai voi do
day, cac mau bé sung nam ghi nhan su gia ting
nhe sau khi ché bién.

Bang 5. Pic tinh ciu tric (do cimg, d6 co két, @6 phuc hoi, dp dai) ctia cAc mau burger thye vat khi thay
ddi ty 1& ndm bao ngu

Mau Do cimg (g luc) Do co két (%) Po phuc héi (%) bo dai (g luc)
boi chimg | 1133,930 + 16,223 0,683 + 0,008 0,266 + 0,003* 774,717 £ 12,416
M2A 1411,589 + 122,389* 0,484 + 0,032° 0,129+ 0,014 679,994 + 11,830%
M2B 1055,903 + 59,154" 0,495 + 0,038" 0,133 + 0,013 522,129 £ 49,204¢
M2C 1130,265 + 99,839 0,531+ 0,021° 0,162 + 0,010 601,617 + 77,385
M2D 911,997 + 105,890P 0,536 + 0,018" 0,156 + 0,015 489,653 £ 72,825¢

Ghi chu: Céc gid tri trong mot cot ma co cung ky twr thi swr khdc biét khong co y nghia thong ké (p <

0,05).

Bang 5 trinh bay anh hudng cta cac mic bd
sung nam bao ngu khac nhau dén cac dac tinh cau
trac ctia cac cong thie burger thuc vat. Mau M2A
co gia tri do cing cao nhat, dat 1411,589 + 122,389
g luc, trong khi mau M2D c6 gia tri thap nhat, dat
911,997 + 105,890 g luc, cho thay xu huong giam
do cung khi ham luong nam tang. Xu huéng nay
cho thay, b6 sung ndm bao ngu gop phan cai thién
d0 mém cua san phdm, c6 thé nho kha nang gitr
nudc va ham luong chat xo hoa tan cao. Dai voi do
co két, tat ca cac mau b sung ndm déu khong co6
st khac biét dang ké so v6i mau doi ching. Dang
chu y, cong thitc M2C (thay thé 6% TVP bang
nam) dat gia tri do phuc hoi va do dai cao nhat.
Nhin chung, cac két qua cho thdy, viéc thay thé
TVP bing nam bao ngu & muc 6% la ty 1é tot nhat,
giup dat duoc cac dac tinh cau trac mong mudn
ma van gitt dic tinh ché bién tot.

4. KET LUAN

Viéc tang ty 1é gluten lam tang do ctng va do
dai ctia burger thuc vat, trong khi viéc tang ty lé
TVP gitup cai thiéen kha nang gitt 4m va giam tén
that ché bién. Viéc thay thé mot phan TVP bang
nam bao ngu gitp nang cao kha nang gitt 4m va 6n
dinh kich thuéc sau ché bién. Trong s6 cac cong
thic khao sat, cong thic tot nhat 1a cong thitc co

ty 1é TVP - gluten 1a 70: 30, thay thé 6% TVP bang
nam bao ngu. Cong thic nay co6 gia tri do phuc hoi
va do dai cao nhat. Nhitng két qua nay khang dinh
tinh kha thi cao cia viec két hop nhiéu loai protein
va nam bao ngu trong viéc phat trién cac san pham
ttr protein thuc vat c6 chat luong tot va dap tmg tot
hon nhu cau ctia nguoi tiéu dung.
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EFFECTS OF SOY PROTEIN, WHEAT GLUTEN, AND OYSTER MUSHROOM BLEND RATIOS ON
THE PROPERTIES OF PLANT-BASED BURGERS
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Huynh Ngoc Minh Anh"? Tran Nguyen Bao Ngoc'?
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Abstract

Plant-based protein foods represent a sustainable solution to mitigate environmental impacts and
climate change. However, consumer purchase decisions are heavily influenced by sensory
attributes, particularly flavor and texture, which require significant improvement in plant-based
protein foods. This study was therefore conducted to enhance the cooking properties (cooking
loss, moisture retention and dimensional changes after cooking) and textural properties (hardness,
cohesiveness, resilience and gumminess) of plant-based burgers by combining texturized soy
protein (TVP), wheat gluten, and oyster mushroom. In the first experiments, the ratios of TVP to
gluten were surveyed. Among the formulations tested, the 70: 30 TVP - gluten ratio exhibited the
best cooking and textural properties and was thus selected for the subsequent experiment. In the
second experiment, TVP was replaced at levels of 2%, 4%, 6% and 8% with oyster mushroom,
revealing that the 6% replacement sample achieved the highest resilience, while other textural
parameters (hardness, cohesiveness, chewiness) showed no statistically significant differences
across replacement levels. These results indicated that the plant-based burger formulation with a
70: 30 TVP - gluten ratio and 6% TVP replacement by oyster mushroom is the best. These findings
demonstrated the potential application of blending multiple proteins and mushrooms in improving
the cooking and textural properties of plant-based protein foods.

Keywords: Plant-based burger, oyster mushroom, cooking properties, textural properties.
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