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TOM TAT

Nghién ctru nay nham khao sat anh hudng cua viéc thay thé bot gao bang bot protein dau nanh
dén chét luong san phdm nui gao ¢ bd sung 50% bot khoai m&. Bot gao trong cong thirc san xudt nui
khoai m& dugc thay thé boi bot protein dau nanh phan lap (SPI) véi cac ty 1¢ 1an luot 1a 0%, 5%, 10%,
15%, 20%, 25% va 30% (w/w). Két qua nghién ciru cho thiy viéc thay thé bot gao boi SPI dé 1am giam
d6 4m cua khdi bot nhao, d@)ng thoi cai thién céac tinh chat két ciu ciia bot nhao. Bén canh do, viée gia
tang ty 1¢ protein d4u nanh trong cong thirc d& gop phan cai thién chét luong ctia nui thong qua céc tinh
chat nhu giam d6 giy v&, ting do dai nui di nau chin va lam giam thoi gian nau cing nhu do ton that
khi ndu. Viéc ting ty 1¢ SPI lam ting kha ning bat gbc tu do cung véi viée gia ting ham lugng
polyphenol tong trong san pham. Két qua danh gia cam quan thi hiéu cho thdy mau thay thé 15% SPI
1a mau dugc yéu thich nhét Két qua phan tich thanh phan dinh dudng ddi véi mau co thay thé 15% SPI
cho thay su vuot troi vé gia tri dinh dudng nhur ham lugng protein (8,40 g/100 g), chit xo (11,8 g/100
g), tro tong (3,69 g/100 g). Chinh vi vdy, viéc sir dung SPI khong chi gop phan cai thién két cAu ma con
gia tang gia tri dinh dudng cua nui khoai mé.

Tur khoa: Pasta free-gluten, khoai m&, protein dau nanh, nui gao, tinh bot.
1. GIOI THIEU

Hién nay, nhu ciu vé cic san pham luong thuc khong chira gluten (Gluten-free, GF) ngay cang
tang do nguoi tiéu dfmg tin rang nhiing loai thyc pham nay c6 gia tri dinh dudng cao va an toan hon
cho sirc khoe so véi cac loai thyc pham chira gluten truyén thdng. Tuy nhién, do nguyén liéu chinh cua
c4c san pham GF thuong 1a gao, ngd hodc tinh bot thudong c¢6 ham lugng protein va chat X0 thap, trong
khi lai cung cip luong calo cao [1]. Vi vay, dé dap mg nhu cdu cia nguoi tidu dung vé san pham GF
¢6 loi cho stre khoe, nhiéu nha nghién ctru da hudéng dén viéc bd sung protein va chét xo vao cong thirc
san xuat pasta lam tir gao bang cac nguyén liéu c6 gid tri dinh dudng cao nhu: Wang va cong su (2020)
danh gia anh huéng cta chat xo tir cdm gao dén chat lwong nui gao [2], Marengo va cong sy (2018) khi
két hop protein dau nanh va khoai lang trong cong thirc [3],...

Khoai m& 12 mot ngudn nguyén lidu gidu carbohydrate, protein, lipid, cung v&i cac khoang chét
va vitamin c0 19i cho suc khde. Dic biét, khoai md chira hop chét anthocyanin, chét tao mau tim dac
trung va co tinh chit chéng oxy héa [4]. Pau nanh 1a mot trong sé it ngudn thue vat cung cip diy du
c4c acid amine thiét yéu ma co thé cdn. N6 chira nhidu protein, khong chira cholesterol va c6 ham luong
chét béo bio hoa thap. Protein dau nanh dugc xem 1a ngudn protein hoan chinhcung cap day du cac acid
amine thiét yéu can thiét cho co thé [5].

Do @0, viéc bd sung khoai md va bt protein ddu nanh vao cong thic san xuét nui gao htra hen tao
ra mot dong san pham nui gao giau chat xo, giau protein, giau chat chong oxy hoa cing véi mau tim
dic trung ctia khoai md. Tir nhitng 1y do trén, nghién ciru nay khao sat sw anh hudong ciia viéc thay thé
bot gao bang bot protein ddu nanh dén chit lwong san pham nui khoai m&. Ngoai ra, nghién ctru nay
cling x4c dinh thanh phan dinh dudng ciia nui khoai m& c6 bd sung bot protein dau nanh dé mang dén
mot san phdm nui gao pht hop v6i nhimg ngudi an kiéng hoac dang tim kiém san phdm luong thuc t6t
cho strc khoe.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

Gidng khoai m& (Dioscorea alata L.) st dung trong nghién ctru dwoc thu hoach & Long An. Khoai
sau khi dugc got vo s& duoc rira sach dé loai bo bui ban bam trén bé mit va cét thanh ting 14t 0,5-1 cm.
Céc lat khoai dugc hap & 100 °C trong 10 phut, sau d6 siy kho ¢ 60 °C trong 10 gio. Két thiic qua trinh
sdy, khoai m& s& duoc xay bang may nghién bot OEM 800Y va duoc ray qua ray c6 kich thude 0,5 mm.
Bot khoai m& duge bao quan trong tai zip nhom tranh anh sang c¢6 goi hat 4m va luu trit & ngan mat ti
lanh.

Bt gao sir dung trong nghién ciru 1a bot gao Tai Ky dugc san xuat bai Cong ty C6 phan Bot Thuc
pham Tai Ky. Thanh phan dinh dudng c6 trong 100 g bot gao gdm: protein chiém 2,33%, lipid 0,32%,
carbohydrate 85,5%.

Bot protein déu nanh duoc sir dung la protein dau nanh phén 1ap (Isolated Soy Protein - SPI) c6
ham luong protein > 90%. San pham dugc nhap khau va cung cap boi Cong ty DOMOSAN.

2.2. Quy trinh ché bién nui khoai m& ¢6 b6 sung protein ddu nanh

B0t gao dugc thay thé boi bot khogi md véi ty 1€ 50% dé‘sén xuét nui gao khoai m&. Sau dé, bot
protein déu nanh phén 1ap (SPI) dugc b6 sung vao cong thire bang cach thay the bt gao co trong cong
thire san xuat nui khoai md véi cac ty 1€ 0%, 5%, 10%, 15%, 20%, 25% va 30% (w/w).

Bdng 1. Cong thirc phdi tron dé ché bién nui khoai mé thay thé bot gao bang SPI

Thanh phan Mau
(8) Mau chudn [Mau 1 (5%)|Mau 2 (10%)|M&u 3 (15%)|Mau 4 (20%)|M&u 5 (25%)|Mau 6 (30%)
Bot gao 40 38 36 34 32 30 28
Bot khoai m& 40 40 40 40 40 40 40
Bot SPI - 2 4 6 8 10 12
Déu thyc vat 2 2 2 2 2 2 2
Xanthan gum 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Mudi 1 1 1 1 1 1 1
Nude 95 95 95 95 95 95 95

Céc nguyén liéu theo bang cong thirc phdi tron s& duge tién hanh nhao tron véi nude s6i dé thue
hién qué trinh hd hoa tao thanh khéi bot nhao ddng nhat. Khéi bot s& duoc tién hanh u trong 20 phit
trude khi duge dua vao thiét bi ép dun. Cac soi nui dai sau khi ép dun s€ duoc cit v6i hinh dang penne
¢ d6 dai 3 cm. Céc soi nui s& duge hap bang hoi nudc nong trong 5 phit va tién hanh siy & 60 °C trong
4 gi¢y dé thu dwoc nui thanh pham.

2.3. Cac phwong phap phéan tich, danh gia

Xdc dinh dé am bot nhdo va nui khoai ma& protein dau nanh

D06 4m cua bot nhao san xuét nui khoai m& protein dau nanh va nui khoai m& protein dugc xéac
dinh theo phuong phap AOAC 925.10.

Phdn tich két cau bot nhao ciia nui khoai m& bé sung protein ddu nanh

Céc dic tinh vé mat két ciu ciia bot nhao nui khoai m& nhu do cing, do dan hdi, do ¢b két, do dai,
d6 dinh dwoc x4c dinh bing may phan tich két cau thyc phdm CT3-Brookfield. Phwong phap nén 2 1in
sir dung dau do TA-AACC 36, bé mit phang va c6 dudng kinh 16n hon duong kinh ciia mau dé co thé
tiép xtic hoan toan v&i bé mit san phadm. Pau do sau d6 nén mau & téc do da duge cai dit va di chuyén
dé do Iyc nén 1én mau. Phan mém TA.XTPlus Texture Analyzer ghi lai dit liéu ngay sau khi dau do
duoc kich hoat.

Phan tich do cung cua nui kho

D6 cling cua nui kho dwoc xac dinh bang thiét bi do do cting Luton FR-5120 véi dau do twong
ung 1a FRTP-3.

Xac dinh cac tinh chat khi nau cia nui khoai mé bo sung protein dau nanh

146



Anh huéng cta viéc thay thé bot gao bang protein dau nanh dén chat lvong sdn phdm nui khoai mé

Thoi gian néu t6i wu cho mdi cong thirc duge xéc dinh bang phuong phap AACC 66-50.01
(AACC 2010) [4]. Thoi gian toi wu duge xac dinh khi phan 16i trang ctia nui dugc ép gitta 2 phién
kinh bién mat.

Do hip thu nuoe va ton that khi péu cua cac mau nui duge do bang phuong phap Vsira‘d(l)i cua
AACC (1995) v6i 1 s6 hi€u chinh. Chuén bi 5 g mau nui va 200 mL nud6ce cat dun soi va bat dau trong
5 phut. Sau do rtra sach bang 50 mL nudc cat va dé rdo nudce trong 5 phut va can. Luong nude hap thy
dugc do bang murc tang khoi lugng cua nui trude va sau khi nau va duge bicu thi bang phan tram tang
trong so vdi trong luong cia nui chua nau chin [6]. Nudc nau va nude ria duge thu gom va dudi 1 phan
nudc trén bep dién, sau do say kho trong tu say ¢ 105 °C deén khoi lugng khong doi roi can dé€ xac dinh
lugng tOn that trong qua trinh nau [7].

Phan tich két cdu nui dd ndu chin

Mau nui duoc ¢ dinh kich thudc vé d6 dai va thoi gian ndu dé xac dinh cac dac diém vé két cau.
Cac dac til}h vé mat két cau cﬁz} nuj khoai md nhu d§ cung, d6 dan hoi, do co keét, do dai, 516 dinh duoc
xac dinh bang mdy phan tich ket cau thuc pham CT3-Brookfield. Phuong phép st dung dau do TA7 va
TA-PFS. Bau do dugc thiét 1ap cc thong s6 va phan mém TA. XTPlus Texture Analyzer ghi lai dir liéu
ngay sau khi dau do dugc kich hoat.

Pdnh gid cam quan cho diém thi hiéu

Phuong phép dénh gi cam quan thi hiéu cho diém véi 50 nguoi thir duoc sir dung nhdm dénh gia
murc d¢ chap nhan cua ngudi ti€u dung cho tirng chi ti€u cam quan cu thé (ket cau, mau sac, mui, vi) va
su yéu thich chung gitta cdc mau nui [8].

Phan tich ham lrong polyphenol tong (TPC) va kha ning chéng oxy héa (DPPH)

Chl}én bi dich chiét xuat méu: Can 5 g’m?iu va 80 mL methanol 80% hoa v&i nhau va gilr qua dém
sau’do' tién hanh loc thu dich chiét. Dich chiét dugc dinh mic dén 100 mL véi methanol 80%. Mau dich
chiét (50 mg mau bt/ mL methanol) dugc bao quan trong lo ngan anh sang cho lan su dung tiép theo.

+ Phuong phép x4c dinh ham luong polyphenol téng dugc tién hanh dwa trén phuong phép cua
Hsu va cong sy (2003) [9].

+ Phuong phap xac dinh kha ning khir gbc DPPH duoc thyc hién theo phuong phép ciia Hsu va
cong su (2003) [9].

Phan tich thanh phan dinh dwéng

i Mau nui khoai m& c6 bd sung protein d4u nanh t6i wru s& dugc bao quan trong tui zip va duoc giri
deé xac dinh cac chi tiéu thanh phan dinh dudng tai Cong ty TNHH Eurofins Sac Ky Hai Bang TP.HCM.

Phurong phdp xir Iy s6 liéu thong ké

Céc s liéu thu thap tir cac 1an 1ap lai thi nghiém dugc xuly thdng ké bang phuong phap phan tich
phuong sai (Analysis of variance - ANOVA) va xt ly bang phan mém Excel 2016 va IBM SPSS
Statistics 26.

3. KET QUA VA BAN LUAN

3.1. Anh huéng ciia viéc thay thé bdt gao bing bdt protein diu nanh dén chit lwong bot nhao nui
khoai mé&

3.1.1. B dm bét nhao

D6 4m bot nhao dwoc danh gia 1a mot trong nhimg chi tiéu quan trong anh hudng dén chit lugng
ctia san pham ép dun. Do 4m bot nhao phit hop s& tao diéu kién thuan lgi cho qua trinh ép dun gitp khoi
bot nhao khong bi dinh truc. K&t qua nghién ctru (Hinh 1) cho thiy khi ting ham lwong SPI thay thé vao
cong thirc thi d6 4m bot cia bot nhao giam tir 57,25% xubng 52,58%. Nguyén nhan 1a do protein c6 kha
nang lién két v6i nude trong qué trinh hydrat hoa, 1am c6 1ap lugng nude giai phong ra bén ngoai. Piéu
nay lam giam lugng nudc ty do trong khéi bot nhao [10]. Do d6, 6 4m cuia khdi bot nhao giam dan khi
tang dan ham lugng SPI 6 trong cong thirc.
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Hinh 1. D6 4m cua bot nhao vdi ty 18 thay thé bot gao bang SPI khac nhau
Cdc chif cdi khdc nhau trong cing mt et thé hién si khac biét ¢é nghia (p < 0,05)

3.1.2. Két ciu bét nhao

) Anh huong cia ty 1¢ thay thé protein dau nanh dén cac tinh chét két cau cua khdi bot nhao duge
the hién ¢ Bang 2.

Bdng 2. Két qua phan tich két cdu bot nhao nui khoai m& véi cac ty 18 thay thé protein dau nanh

Ty 1& % SPI Do cling (g) D6 dinh (mJ) | D6 dan hdi (mm) Do cb két Do dai (ml])
0 2766,83 + 56,54 0,193 +0,035° 2,79 £ 0,19 0,307 £0,029° | 22,51 +2,35%
5 3527,50 £ 47,85 | 0,167 0,015 | 3,35+0,24° | 0,393+0,031° | 47,24+7,01®
10 3881,00 + 88,63¢ 0,133 +0,021° 3,74+0,09° | 0,427 +0,015> | 62,80 +3,31¢
15 3961,50 + 66,68¢ 0,137 +£0,015° | 3,90+020% | 0,453 +0,012¢ | 67,66 + 4,74
20 3865,50 + 85,33¢ 0,083 £0,006° | 4,03+0,07¢ | 0,493 +0,021¢ | 73,27 +445¢
25 4301,33 + 75,509 0,073 +0,021¢ | 4,17+024¢ | 0,487+0,032¢ | 81,83+1,61¢
30 4749,83 + 66,97¢ 0,083 % 0,005¢ 4,78 £ 0,06 0,543 +0,038° | 118,01 +6,77°

Cdc chif cdi khdc nhau trong ciing mot cét thé hién sy khdc biét ¢6 nghia (p < 0,05)

Két qua Bang 2 cho thay cac thong s6 do clig, d6 dan hdi, do cb két va do dai ciia bot nhao ting khi
tang ty 18 thay thé SPI. Két qua nay co thé duogc giai thich la do trong qua trinh hé héa tinh bot, protein ciing
s& bi bién tinh, 1am 16 ra nhiéu ving wa nu6e hon, giup 6n dinh mang gel duoc tao thanh. Dong thoi, tinh bot
twong tac véi protein qua cac lién két hydro, tao thanh mang gel tinh bot - protein, tir d6 cai thién cac tinh
chat c4u tric ctia bt nhao [12, 26]. Ngoai ra, két qua nghién ctru ciing cho thiy do dinh cua khdi bot nhao
giam tir 0,193 mJ xudng 0,083 mJ khi tang ty 1¢ thay thé SPI trong khdi bot nhao. P dinh ctia khdi bot nhao
giam co thé 1a do trong qua trinh ho hoa, SPI s& canh tranh nu6c véi tinh bot lam giam kha nang di chuyén
clia amylose va tuong tac cia nude véi amylopectin dan dén d6 dinh cua khdi bot nhao giam [11].

3.2. Anh hwéng cia viée thay thé bot protein diu nanh dén chat lwrong nui khoai m&
3.2.1. D6 am

Déi véi cac san phém lwong thyc, d6 4m dong mot vai tro quan trong trong qua trinh bao quan.
San phdm c6 d6 4m thap s& gitp han che su phat trién cta vi sinh vat va kéo dai thoi gian st dung. Két
qué nghién ctu (Hinh 2) cho thay do a am nui ¢6 xu huong tang dén khi tang ty 1é thay thé bot gao bing
SPI trong cung thoi gian va didu kién siy do SPI c6 kha nang hip thu nuéec manh do chira cac chudi bén
phan cuc ra nudc va twong tac véi nudc thong qua lién két hydro [12]. C6 thé thay do 4m cua nui dao
dong tir 6,93 - 9,15% va nam & mirc cho phép khi cac san pham pasta d6 am thuong nho hon 11% [12].
Nhu vy, d6 4m nui thich hop cho viéc bao quan trong thoi gian dai.
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Hinh 2. Két qua x4c dinh d6 4m nui khoai m& véi céc ty 1€ thay thé protein d4u nanh
(Cdc chir cdi khac nhau trong cung mét cgt thé hién su khdc biét c6 nghia p < 0,05)
3.2.2. B¢ cung

Kha ning giy v& ctia nui 1a mot thong sb két cu hiru ich cho viéc du doan kha nang chdng lai cac
tac dong vat Iy trong qua trinh van chuyén va bao quan. P9 climg ctia nui sau siy cao dem dén do bén
co hoc cao ¢6 thé 1am giam kha ning giy v do luc tic dong. Két qua do cimg nui khoai m& véi cac ty
1¢ thay thé protein khac nhau dugc thé hién ¢ Hinh 3.
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Hinh 3. Két qua x4c dinh d6 cimg ctia nui khoai m& véi cac ty 18 thay thé bot gao biang SPI khac nhau
(Cdc chir cdi khdc nhau trong ciing mét cét thé hién s khdc biét ¢6 nghia p < 0,05)

Két qua phan tich cho thdy d6 ctimg nui ting khi ting ty 1¢ thay protein dau nanh trong cong thirc
san xuét. Nhu vay, lyc can dé 1am nui gy v s& theo xu huéng ting dan tir 6,91 kg dén 10,27 kg theo
ty 18 protein thay thé. Trong qua trinh ép dun, lién két gitra protein va tinh bot s& hinh thanh va cac vi
tri lién két nay ting 1én khi ting ndng do protein [13]. Twong tac giita tinh bot va protein trong thyc
phim s& lam ting d6 bén cua gel duoc tao thanh [14]. Nhu vdy, qua thyc nghiém c6 thé thy rang khi
tang ty 1& protein dau nanh thi d6 cimg cua nui sau qua trinh sy ciing ting dan.

3.2.3. Tinh chdt khi ndu

Chat lugng n4u 1d mot trong nhiing tiéu chi quan trong anh huong dén mirc do chap nhan cta
nguoi tidu dung ddi voi san pham nui. Chét lugng nau thong thuong dugc dé cap sé lién quan dén cac
tinh chat nhu kha nang hap thu nudc khi nau, thoi gian ndu va do ton that trong qua trinh néu. Két qua
clia cac tinh chat khi nau dugc thé hién qua Bang 3.

Bang 3. Két qua xéc dinh chat luong ndu cua nui khoai m véi cac ty 18 thay thé bot gao bing
protein dau nanh

Ty 18 protein dau nanh (%) | Thoi gian ndu (phut) | Do hdp thu nude (%) | DO tdn thit khi ndu (%)
0 6,45+ 0,07 95,10 + 0,772 11,99 £ 0,312
5 6,38 + 0,03% 98,56 + 0,72° 10,91 + 0,19b
10 6,29 + 0,04¢ 103,40 + 1,41¢ 10,10 £ 0,12¢
15 6,22 +0,03¢ 106,45 +0,71¢ 9,55 + 0,144
20 5,98 +0,07¢ 110,25 + 1,78° 8,91 +0,08¢
25 5,88 +0,03f 114,76 + 1,30° 8,64 +0,11°
30 5,82 +0,02¢ 121,23 + 1,798 8,31 +0,13¢

Cdc chit cdi khdc nhau trong ciing mét cgt thé hién sy khdc biét cé nghia (p < 0,05)
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Viée xac dinh tinh chat khi néu ctia san pham gop phan gitip cac nha san xuét dua ra cac khuyén
nghi cho ngudi tiéu ding vé thoi gian ndu va lugng nude can thiét khi s dung cac san pham cin qua
qué trinh ché bién. Két qua thu dugc cho thay viéc gia ting ty 1¢ thay thé bot gao bang SPI lam giam
thoi gian niu, giam do ton that va gia ting kha nang hap thu nudc do protein dau nanh phén lap (SPI)
¢6 kha niang hap thu nudc, giit nudc va mo rong tot do ¢6 nhidu nhom phan cuc trén chudi peptide cta
SPI [7] va protein twong tac v6i tinh bot lam tang do bén gel tao thanh. Két qua nghién ciru cho thiy
thoi gian nau cua cac mau dao dong tur 5,82 phat dén 6,45 phut. Dé thuan lgi cho nguoi tiéu dung, chung
t6i dé nghi thoi gian ndu 13 6 - 6,5 phut. Vi thoi gian ndu nay, luong nude duge st dung dé nau chin

nui véi ti 1¢ nui : nude (1:10) [15].Vi véy, luong nuéc duoc khuyén nghi 1a 1000 mL/100 g.

3.2.4. Két cdu cua nui khoai mé d ndu chin

Céc thay d6i nhat dinh vé cac thudc tinh két cu ctia nui khoai m& nau chin véi cac ty 1¢ thay thé
bot gao bang bt SPI tir 0% - 30% dugce thé hién ¢ Bang 4.

Bdng 4. Két qua phan tich két cAu nui khoai m& véi céc ty 18 thay thé bot gao bang protein ddu nanh

ga-‘{l lﬁ ;’nrfl’t(‘fgzl) D6 cing (g) Do dinh (mJ) Df’(gf‘lfl)héi Do cb két Do dai (mJ)
0 131,00 £ 1,50° | 0,0433 £0,0115° | 3,49 £0,12° 0,630,025 | 21,103 40,963
5 138,83+ 0,76" | 0,0767 £0,0305° | 4,41 +0,05 0,73 £0,025% | 22,790 + 0,450°
10 143,83 £1,04° | 0,1100 £0,0200° | 4,67 +0,06° 0,74 £0,031° | 24,603 + 0,396
15 153,17+ 1,909 | 0,1400 £0,0173¢ | 4,69 +0,15¢ 0,77 £0,01% | 26,373+ 1,123¢
20 15833 £1,26° | 0,1933+0,0152¢ | 5,01 +0,08¢ 0,79+0,015¢ | 31,660 0,610°
25 168,00 +3,28° | 0,2333+0,0115° | 5,21 +0,06° 0,84 0,036 | 37,020 + 0,927
30 188,332,528 | 03133 +£0,0152° | 5,69 =0,02° 0,86 +0,012¢ | 39,953 + 1,460¢

Cac chir cdi khdc nhau trong cung mot cot thé hién suw khac biét c6 nghia (p < 0,05)

Két qua phén tich cac thudc tinh két ciu ciia nui cho thay khi ting ham lugng SPI trong cong thic,
d6 cung tang tir 131 g dén 188,33 g, d6 dan hoi tang tir 3,49 mm dén 5,69 mm, do c¢b két tang tir 0,63 —
0,86 va do dai tang tir 21,103 dén 39,953 mJ. Piéu nay duoc giai thich 1a do khi bé sung SPI vao cong
thirc san xuat nui, cac lién két duoc tao thanh gitra mang ludi protein va tinh bot cling v6i cac mang
ludi lién két khéc giira protein va cac hop chét polyphenol trong san pham da lam cai thién dén tinh chat
két cdu san pham [16]. Bén canh d6, viéc ap dung phuong phap hap san pham trudc khi siy giip lam
tang d cing, d6 dai cua san pham nui gao da niu chin [17]. Két qua nghién ctru nay twong ddng véi
két qua nghién ctru vé anh hudng ciia bot dau ha lan d6i véi do cung, d6 dan h01 cua mi spagetti [18].
Mot nghién ctru khac [19] ciing cho thdy bot ddu nanh bd sung da lam tang do b két cia mi gao da nau
chin. Mit khac, do dinh ctia san pham tang (tir 0,0433 mJ dén 0,3133 mJ) 1a do trong qu4 trinh niu, chit
x0 hoa tan cung cac thanh phén protein hoa tan trong nuéc cua SPI va khoai m& s€ thoat ra ngoai. Diédu
nay lam gia tang d¢ nhot cia nude nau va lam gia tang d6 dinh cua san pham [20, 21]. Tém lai, viéc bd
sung SPI da cai thién dang ké cac thudc tinh két cau nui khoai m& niu chin.

3.2.5. Ham lwong polyphenol tong va kha nang chéng oxy héa.

Céc hop chét polyphenol 1a cac hop chét chong oxy hoa c6 lién quan dén viéc ngan ngira hoac
diéu tri cac bénh man tinh & nguoi [22]. Do do, viée xac dinh ham lugng polyphenol tong c6 trong san
pham s& xéac dinh duoc loi ich dbi vai st khoe v6i nguoi tiéu dung khi st dung san pham nui khoai
m&. Két qua xac dinh ham lugng polyphenol tong va kha nang bat goc tu do clia san pham véi cac ty 1¢
thay thé bot gao bang SPI khac nhau dugc trinh bay ¢ Bang 5.
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Bdng 5. Ham lugng polyphenol tong va hoat tinh bét gbc tw do (DPPH) trong nui khoai m& véi cic
ty 1¢ thay thé protein dau nanh

Ty 1€ protein dau nanh (%) Ham I(L;?;gGI:é}/]fggng(;l tong Hoat tinh bét gbc tw do DPPH (%)

0% 12,08 £ 0,652 11,24 £0,722

5% 13,93 £ 0,47° 1529 £0,77°

10% 15,60 £ 0,38¢ 1537 +0,67°

15% 16,40 + 0,46° 16,75 + 0,43b°

20% 17,88 + 0,65¢ 18,08 £0,71¢
25% 18,68 + 0,324 19,89 + 1,074

30% 20,10 +£0,77¢ 20,36 £ 1,374

Cdc chiF cdi khde nhau trong cing mot cét thé hién su khac biét ¢é nghia (p < 0,05)

i

0% 5% 10% 15% 20% 25% 30%

Hinh 4. MAu nui khoai m& véi céc ty 18 thay thé bot gao bing protein ddu nanh khac nhau

Két qua phén tich cho thdy ham luong polyphenol va hoat tinh bit gbc tir do cta nui khoai m& ¢6 xu
huéng ting dan khi ting ty 16 SPI sir dung. Ham luong polyphenol ¢6 trong san phim dén tir phan 16n do
luong bot khoai m& c6 trong cong thirc san phdm. Cac mau déu c6 cung ty 1& bot khoai m& nhung lai ¢6
sy ting dan ham luong polyphenol theo ty 18 bot protein bd sung vao. Nhu vay, su c6 mit caa SPI trong
cong thirc san xuat da lam giam sy tn that polyphenol trong qua trinh ché bién nui khoai m&. Piéu nay
¢6 thé duoc giai thich 1a do kha nang hinh lién két giita protein dau nanh va polyphenol ¢6 trong san pham.
Protein thuc vét nhu protein dau nanh c6 thé hinh thanh tuong tic véi cc polyphenol thong qua twong tac
cac nhu lién két hydro, twong tac ky nudc, trong tic Van der Waals hodc tuong tac ion [23]. Céc tuong
tac nay dién ra giita nhom amin cua protein va nhom hydroxyl ctia cac hop chét polyphenol. Cac tuong
tac cong hoa tri gitra protein va polyphenol dugc cho la chét ché hon so v6i cac twong tac khong cong hoa
tri [24]. Dé c6 thé thyc hién qua trinh hinh thanh lién hop voi polyphenol thi protein ¢ dang khong gap s&
dé dang hon cho qua trinh nay [25]. Cong doan hap s& ¢6 sur dudi ra ctia cac polypeptide lam mét cau trac
bac cao ciia protein. Tir d6, protein s& co thé dé dang lién két voi polyphenol va gitip polyphenol it bi mat
trong qua trinh sdy kéo dai.

Mit khéc, sy khac biét vé mau sic cua san pham nui khoai m& c6 bd sung SPI so véi mau déi
chimg c6 thé duge quan sat & Hinh 4. Cac mau nui c6 sic tim tang dan theo ty 1¢ bot SPI bd sung.
Nghién ctru cia Chaovanalikit va Wrolstad, naim 2004 da cong bd rang cac ho‘p chat polyphenolic tao
nén mau tim cua, khoai m& la anthocyanins, dugc cho rang c6 kha _nang chbng oxy hoa thong qua co
ché loai bo cac goc tu do [26]. Piéu nay cho thay mdi tuong quan ve sy gia tang ham luong polyphenol
va hoat tinh bét gdc tu do clia nui khoai m& ddi v6i mau sic ciia mau nui thé hién ¢ Hinh 4.

3.2.6. Cam quan thi hiéu

Két qua danh gia cam quan bang phuong phap cho diém thi hiéu cho thiy nui khoai m& véi ty 18
thay thé 15% bot gao bang SPI duoc yéu thich nhat (7,20 diém) (Bang 6). Vi ty 1€ thay thé 15%, nui
khoai m& van dam bao duogc cac tinh chat vé két cu cia san pham. Tuy nhién ¢ cac ty 1¢ thay thé bot
gao bang SPI cao qua cao, mic d6 yéu thich cta nguoi tiéu ding giam di do su gia ting vé d6 dinh
(Bang 4) ctia nui gay kho khin cho nguoi tiéu ding trong qua trinh sir dung. Tir két qua phan tich két
céu (Bang 4), chét lwong nau cta nui khoai m& protein dau nanh (Bang 3) va két qua cho diém thi hiéu
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cua nguoi thir, mau 15% duoc lya chon 1am mau tdi uu cho viéc phat trién cong thirc san xuét nui khoai
md protein dau nanh.

Badng 6. Két qua danh gia cim quan thi‘hiéu san phim nui khoai m& véi cac ty 1¢ thay thé bot gao
bang protein ddu nanh

g:uliaﬁfz% Két cAu Mui Vi Mau séc l\gfgndfhfiip
0 6.20 = 1,64° 5.90 £ 1.30° 5.96 + 1,600 704+ 1,18 630 £ 1410
5 620+ 1.31° 6.02+ 1,15 6,08= 1,05 | 6,78+1,17% 634+ 1,08
10 638132 | 6,40+1,07% 6.40 £ 1,130 7.16 = 1,24° 6.70 = 0,99°
15 6.84 + 1,38 6.58 £ 1,16 7.10 £ 1.20° 718 £ 1.26° 7.0+ 1,13b
20 6,02+ 136 502+1,19 6,36+1,19° 6,52 + 1,45 624 +1,120
25 62241318 | 620+1,13® 624135 | 6,62+ 134 6.40 = 1,287
30 5,94+ 1,710 5.88 £ 1,300 500+1,71F | 6,88+1,28%® 6,24 + 1,48

Cic chit cdi khdc nhau trong ciing mét cét thé hién su khdc biét cé nghia (p < 0,05)
3.2.7. Thanh phan dinh duéng ciia nui khoai mé thay thé 15% bét protein ddu nanh

Theo Bang 7, 100 g nui khoai m& thay thé 15% bot gao bang SPI c6 kha nang cung cp 319 kcal,
thip hon so v6i ning luong cung cap cua dong san phim nui gao truyén thong (345kcal/100g). Viéc bd
sung protein dau nanh va khoai m& sé cai thién ham luong protein trong nui gao truyén théng, cung cip
day du cac acid amine thiét yéu cho co thé nguoi do SPI dugc xem la mét loai protein thyc vat hoan
chinh nhét [3]. Két qua _phan tich ciing cho thiy ham luong carbohydrate cua nui khoai md voi ty 16
thay thé 15% bot gao bang protein d4u nanh (62,3 g/100 g) thap hon so v&i san phim nui gao truyén
thdng (83,8 g/100 g). Diéu nay dugc giai thich 12 do ham lugng carbohydrate ctia dau nanh phan lap
(0,47%) thap hon rat nhiéu so véi ham lugng carbohydrate cua bot gao (85,5%). Ngoai ra, nui khoai
md protein dau nanh c6 ham lugng chat xo (11,8%) va lipid (3,94%) cao hon so voi nui gao truyén
thong. Piéu nay chung to rang viéc thay thé 15% bot gao bang protein déu nanh (SPI) trong nui khoai
m& di tao ra sy cai thién déng ké vé gia tri dinh dudng so véi nui gao truyén thong.

Bing 7. Thanh phan dinh dung ctia nui khoai m& protein (15%) so v6i nui gao truyén thong

Chi tiéu Nui khoai m& protein ddu nanh Nui gao truyén théng
Xo dinh dudng (%) 11,8 0,51
Carbohydrate (%) 62,3 83,8
Lipid (%) 3,94 0,43
Protein (%) 8,40 1,58
Nang lugng (kcal/100 g) 319 345
D6 4m (%) 9,84 <12

4. KET LUAN

Nhu vy, viéc thay thé bot gao bang SPI trong cong thirc nui khoai m& ¢6 xu huéng cai thién cac
tinh chét ctia bot nhao va tinh chat khi niu, két ciu cua nui khoai m&. Do ton thit ciia cac mau giam dan
khi tang ty 1¢ thay thé bot protein dau nanh do SPI gép phan cai thién mang gel tinh bot. Viéc két hop
bot khoai m& va protein dau nanh trong cong thirc nui gao giap gia tang ham luong polyphenol tong
trong san pham. Mau nui khoai m& 15% SPI dwoc danh gia cam quan tot nhat vé két cdu, mau sac, mui,
vi, va d6 yéu thich chung. Viéc thay thé bot gao bang SPI gitp ting gia tri dinh dudng, cung cip cac
acid amine thiét yéu cho co thé. Str dung nui khoai m& protein dau nanh (100 g) cung cap 319 kcal véi
8,40% protein, 3,94% lipid, 11,8% xo dinh dudng, 62,3% carbohydrate, polyphenol 16,40 mg GAE/100
g. Nhu vy, viée st dung bot khoai md va bot protein déu nanh khong chi gop phén cai thién gia tri dinh
dudng cua nui gao ma con con chira mirc nang luong thap phu hop v6i nhu cau an kiéng cua ngudi ti€u
dung va nhitng ngudi tim kiém cac dong san pham lwong thyc tét cho stre khoe.
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Loi cam on: Cam on Truong Pai hoc Su pham K¥y thuat TP.HCM da cung cép cac trang thiét bi va
dung cy can thict d¢€ chung toi thyc hién nghién ctru nay.
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ABSTRACT

THE IMPACT OF REPLACING RICE FLOUR WITH SOY PROTEIN ON THE
QUALITY OF PURPLE YAM NOODLES

Nguyen Dang My Duyen*, Phung Vo Hung Phat, Tran Anh Vu
HCMC University of Technology and Education

*Email: myduyen@hcmute.edu.vn

This study aims to investigate the effects of replacing rice flour with soybean protein isolate on
the quality of rice noodles supplemented with 50% yam flour. Rice flour in the recipe for making yam
noodles was replaced with soybean protein isolate (SPI) at ratios of 0%, 5%, 10%, 15%, 20%, 25%, and
30% (w/w). The research results indicate that the substitution of rice flour with SPI reduced the moisture
content of the dough, and improved the textural properties of the dough. Moreover, increasing the
soybean protein ratio in the formulation contributed to the enhancement of noodle quality through
properties such as the reduction of breakage, an increase in the chewiness of cooked noodles, and a
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decrease in cooking time as well as cooking loss. Furthermore, increasing the SPI ratio enhanced free
radical scavenging ability and increased in the total polyphenol content of the product. The results of
the chemical composition evaluation show that the sample with 15% SPI substitution was the most
favored. Nutritional composition analysis for the sample with 15% SPI substitution reflected noticeable
nutritional values, such as protein content (8.40 g/100 g), fiber (11.8 g/100 g), and total ash (3.69 g/100
g). Therefore, the use of SPI not only contributes to improve texture but also increases the nutritional
value of purple yam noodles.

Keywords: Pasta free-gluten, purple yam, soybean protein isolate, rice noodles, starch.
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