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TOM TAT

Gao gay (hay con goi 1a tim) 1a mot phu phdm phd bién trong qua trinh xay xat ltia. Gao gay 1a
ngudn phu pham tir qua trinh xay xat c6 gia tri dinh duong cao va it duoc chu y trong qua trinh
ché bién. Nghién ctru nay nham tan dung ngudén phu phidm va phat trién cong thitc ché bién banh
mi sandwich ttr viéc thay thé mot phan bot mi bing bot gao (tir gao gay) trong pham vi tir 5 - 25%
(so véi téng khéi luong bot mi duoc st dung), voi cac mau duoc ma hoa tir G1 - G5 va mau doi
ching GO (100% bot mi). Trén co sé phan tich cac dac diém vat ly cung véi danh gia cam quan,
két qua nghién ctru cho thdy, ty 1é bot gao 15% (mau G3) duoc st dung thay thé bot mi cho san
pham c6 gi4 tri cAm quan cao, mau sic dep va dugc nguoi tieu dung wa chudng. Su thay déi tinh
chat vat Iy ctia san phdm theo chiéu huéng t6t hon ciing da duoc ghi nhan, banh mi sandwich c6
d6 cting vira phai, véi do cing do dugc ciia rudt banh va voé banh tuong tng 1a 150,7 g luc va 602,0
g luc, o nd va thé tich riéng ctia banh mi kha tot (291,3% va 4,1 cm®/g). Bén canh do, ham luong
carbohydrate va tro ctia mau G3 (49,68% va 3,4%) ghi nhan kha cao hon so v6i mau doéi chimg GO
(47,87% va 1,69%). Ham luong chat xo cia mau G3 duogc chon (1,40%) twong duong voi mau doi

chung.

Tt khoa: Bot gao gy, banh mi sandwich, cam quan, cdc dgc tinh Iy héa hoc.

1. DAT VAN BE

Banh mi 1a mot trong nhimg thuc phdm lau
doi, duoc con nguoi tiéu thu trén toan thé gisi [1].
Céc thanh phan chat dinh duong trong banh mi
sandwich c6 thé ké dén la carbohydrate, protein,
lipid, vitamin, mu6i khodng va chat xo, c6 thé dap
tng day dt nhu ciu ning luong va dinh duong cho
con nguoi [2]. Banh mi sandwich con duoc xem 1a
loai thuc phdm han ché duoc nhugc diém caa ché
do an nhiéu nang luong, ting cuong stc khoé,
giup gidm béo va t6t cho tiéu hoa. Khao sat ché do
an udng cta nguoi 16n cho thay, banh mi sandwich
dong gop hon 10% lugng protein, thiamine, niacin,
folate, sit, kem, dong va magié, 1/5 luong chat xo,
calci va hon 1/4 lugng mangan. Do d6, an banh mi
sandwich c6 thé gitip nguoi tieu dung dap ing nhu
cau hang ngay vé nhiéu chat dinh duong, bao gdm
ca vi chat [3]. Nhu vay, voi gia tri dinh duong vira

phai, it calo hon so voi luong calo ma co thé c6 thé
dot chay mdi ngay va ca chat béo nén banh mi tré
thanh loai thuc phdm c6 gia tri chat luong tot va
ngay cang duoc stt dung phé bién.

Banh mi truyén thong thuong duoc san xuat
tir bot lia mi, tuy nhién day lai 1a mot thach thac
doi voi cac quoc gia khong co diéu kién trong trot
loai cay nay. Viec nhap kh4u lua mi hodc banh mi
thanh phdm vira ton kém, vira khong bén vitng cho
cac quoc gia c6 ngudn luc han ché. Do d6, viec tim
kiém va tmg dung cac loai nguyen lieu thay thé lua
mi trong san xudt banh mi tré nén can thiét. Khai
niém st dung bot thay thé da xuat hién tir nhiéu
nim trudc, voi cac nghién cttu chi ra rang, lda mi
c6 thé duoc thay thé & nhiéu mic d6 ma van dam
bao chit luong banh mi & mic chip nhan. Cac
nguon tinh bot chinh duoc stt dung trong banh mi
khong gluten 1a ngd, san, khoai tay, gao va lua mi
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khong chuta gluten [4]. Trong do6, gao la mot loai
ngi coc khong chira gluten, co huong vi trung tinh
va mau trang, dé tiéu hoa va ham luong natri thap,
dong thoi co6 dac tinh khong gay di tng [5, 6]. Bot
gao giau tinh bot, duoc dic trung béi ham luong
cao cac vitamin B, tocopherol, biotin, kém, sit,
magié, kali va phot pho... Loai bot nay khong duoc
st dung lam nguyén liéu chinh trong qua trinh
nuéng banh mi, nhung duoc st dung rong rai dé
san xudt cac loai banh mi khong chira gluten [7].
Nghién cttu ctia Yamauchi va cs (2007) [8] da chi
ra rang, viéc bé sung bot gao c6 thé anh huéng
dang ké dén kha ning gitr khi, d6 nd va cau truc
rudét banh mi. Cac nghién cttu ctia Araki va cs
(2009, 2016) [9, 10] cing ghi nhan ring bot gao
lam thay d6i dac tinh hat nudc, do cing va mau
sdc ctia san pham banh mi. Tuy nhién, cac cong b6
nay cha yéu tap trung vao bot gao nguyén hat
hoidc bot gao da qua ché bién, trong khi bot gao
gay phu phdm chiém 10 - 15% san luong xay xat, co
gia tri dinh duong twong duong gao nguyén hat
nhung gia thanh thap hon hau nhu chua duoc
khao sat [11]. Nghién cttu nay lan dau tién danh
gia kha nang thay thé bot mi bing bot gao gay
trong san xudt banh mi sandwich, khong chi tan
dung tot nguén nguyén liéu trong nuéc ma con
g6p phan t6i uu héa chi phi va gidm su phu thuoc
vao bot mi nhap khiu tir nudc ngoai.

Xuat phat tir nhu cau thuc tién va dinh huéng
phat trién san ph4dm thuc phdm, nghién ctru duoc
thuc hién nham danh gia cac dac tinh ly hoa cta
banh mi khi thay thé mot phan bot mi bang bot
gao gay, tir d6 c6 thé dé xuat cong thuc san xuat
banh mi sandwich voi chat luong duoc cai thién va
gia tri cam quan cao. Hon nita, hoat dong nay gép
phan phat trién san phdm banh mi, nang cao gia tri
kinh té va da dang hoa cac san phdm banh mi
sandwich voi mong mudn thuc ddy tieu thu nguon

lua gao va nong san trong nudc va xa hon la cac
quoc gia c6 san lwong lda gao 16n & Dong Nam A.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi bot gao gay

Chuén bi bot gao: Bot gao duoc chudn bi tir
gao giay IR50404, khong sau mot, sau khi dugc loai
b6 tap chat sé duoc vo ki va ngam trong nudc sach
& nhiét d6 phong (khoang 25°C) trong 6 - 8 gio.
Sau d6, gao gay duoc nghién bang phuong phap
nghién w6t (st dung may xay Philips HR3705 (300
W, Trung Qudc), tién hanh loc, lang @é thu duoc
phan bot. Hén hop bot duoc sdy & nhiét do 40°C
cho dén khi do 4m con dudi 12%. Bot kho duoc
nghién lai bing may xay bot kho siéu min (QE-
5000, Viet Nam), sang qua ray c6 kich thudc 80
mesh nhim thu dugc bot min dong nhat [12]. Bot
thanh phdm duoc bao quan trong bao bi kin, noi
kho rao va thoang mat.

2.2. Nguyén litu st dung va thiét ké thi
nghiém cho quy trinh ché bién b4anh mi sandwich

Nguyen liéu st dung trong cong thitc ché bién
banh mi bao gom: 23,4 g bo thyc vat (Tuong An,
Viet Nam), 27 g duong, 2,7 g mudi, 117 g sira tuoi
(TH true milk, Viét Nam), 2 g men kho (men kho
Mauripan, Viét Nam) va 54 g trimg; cac thanh phan
nay duoc can véi khai luong c6 dinh trong tit ca
cac cong thic. Téng khoi luong ctia cong thirc 1a
487,1 g. Nghién ctru duoc thiét ké véi 5 cong thic
(G1, G2, G3, G4, G5) thay thé mot phan bot mi
(Bakers’ Choice, Viéet Nam) bang bot gao gay voi
cac ty 1é 1an luot 1a 5, 10, 15, 20, 25%, v6i cong thirc
GO dong vai tro 1a mau déi ching (100% bot mi, 261
g) (Bang 1). Hon hop dugc cho vao may lam banh
mi tr dong PETRUS (PE9600, Trung Quéc) dé thuc
hién toan bo qua trinh tron, G va nudéng trong
khoang 3 gi¢ 20 phut, véi nhiét 3o nuong 165°C.
Do 4m, do ctng, thé tich riéng, do nd va mau sac
ctia banh mi sandwich da duoc phan tich.

Bang 1. Cong thitc banh mi sandwich véi cidc hén hop khac nhau ciia bot mi va bot gao gy

Thanh phan (g) GO G1 G2 G3 G4 G5
Bot gao gay 0 13,05 26,10 39,15 52,20 65,25
Bot mi 261 247,95 234,90 221,85 208,80 195,75

Ghi chu: GO Ia mau doi chung (100% bot mi), ty I¢ bot gao gay: bot mi (%): G1 (5 : 95%), G2 (10 :

90%), G3 (15 : 85%), G4 (20 : 80%), G5 (25 : 75%).
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2.3. Phan tich tinh chat héa ly

Mau sac cta san pham (gia tri L*, a* va b*)
dugc do biang may do mau Hunter Lab (Color
Flex, Hoa Ky).

Do ctng ctia banh mi sandwich duoc do bang
may phan tich két cau TAXTplusC (Stable Micro
System, Anh). O banh mi sandwich duoc cat thanh
cac lat day 2 cm va dat len bé phan tich két cau.
Banh mi cit lat duoc nén bang dau do hinh tru P25
voi do bién dang 50%. Dau do duoc lap trinh dé di
chuyén quang duong 20 mm sau khi cham vao bé
mat banh mi sandwich véi toc @6 & muc 1,5
mm/ giay.

Do né duoc tinh bang su chénh léch gitta thé
tich khai bot trudc khi ¢ va thé tich banh mi sau
khi nuéng [13].

Thé tich riéng ctia banh mi sandwich duoc
tinh theo moé tad ctia Ding va cs (2019) [14]
(Phuong trinh 1).

Thé tich rié . _ Thétich banh mi
¢ tichriéng (cm”/g) = Khdi lwong banh mi (1)

Gia tri dinh dudng cta banh mi bao gom: Do
am st dung phuong phdp sdy dén khoi luwong
khong déi [15]; protein téng s6 xac dinh bing
phuong phap Kjeldahl [16]; lipid sir dung phuong
phap Soxhlet [17]; tro st dung phuong phap nung
& nhiét do cao [18]; ham luong chét xo tdng so dua
theo AOAC 1995 [19]; ham luwong carbohydrate
duoc tinh toan bang AOAC (1980) [20].

2.4. Panh gia va phan tich dit liéu cdm quan

Cac gia tri cAm quan cta san phidm dugc
danh gia bang phuong phap phan tich mo ta
dinh lwong (QDA). Muoi lam thanh vién hoi
dong duogc dao tao dé danh gia muc do chap
nhan vé huong vi, mui, mau sic, két cau va muc
do chap nhan chung ctia san phdm bing thang
diém 5 diém dé mo ta cuong do ctia cac thong so
dugc chon (1: Khong dién hinh; 5: Rat dién
hinh). Panh gia duoc thuc hién trong phong thi
nghiém thong gié tot, c6 dén huynh quang.
Nhiét do phong la 25 + 1°C.

Phan tich dir liéu cdm quan: PCA duoc ap
dung bing XLSTAT (2007, Addinsoft, New York,

NY), mot phuong phap thong ké da bién bao gdém
viéc tai cau truc va rut gon dit lieu. PCA tao ra
mot tap hop cac truc hoidc bién truc giao moi,
duoc goi 1a cac thanh phan chinh (PC) tir cac bién
ban dau [21].

2.5. Phan tich dix liéu thu thap

Cac nghiém thic duoc bé tri ngau nhién voéi 3
lan 1ap lai. St dung phdn mém Statgraphics
Centurion XV.I (Hoa Ky). Cac gia tri duoc biéu thi
duéi dang gia tri trung binh + d6 léch chuin (SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia bot gao gay thay thé mot
phan bot mi dén chat leong banh mi sandwich

311 DPic tinh vit Iy cua banh mi sandwich
duoc ché bién tir cdc cong thiic khdc nhau

Bang 2 cho thdy, cac dac tinh vat 1y ctia banh
mi sandwich bi anh huwdng khi ting ty 1é bot gao
gdy thay thé bot mi trong cong thirc. Két qué cho
thdy, @0 4m ctia banh mi sandwich c6 xu huéng
giam dan khi ty 1é thay thé bot gao gay tang ti 5 -
25%, so voi mau doi ching (st dung 100% bot mi).
Do 4m ctia banh mi dat gia tri cao nhat 1a 35,73%
(mau doi ching) va thidp nhat 1a 34,24% & ty le
thay thé bot gao gay 25% so vdi bot mi. Sy giam
do 4m trong cac mau banh mi c6 thé 1a do viéc
thay thé mot phan bot mi bang bot gao gay, bot
gao gay von c6 do 4m, ham luong protein thap
hon so voi bot mi théng thuong [22]. Khong
giong nhu bot mi, bot gao khong gép phan hinh
thanh mang lué6i gluten lién tuc; do d6, khi ty lé
bot mi gidm, mang ludi gluten yéu hon. Trong bot
mi théng thuong, mang luwdi gluten hoat dong
nhue mot ma tran 3 chiéu gitr nudc va dn dinh ciu
truc rudt banh trong qua trinh nwéng. Mang ludi
gluten yéu dan dén kha nang gitt nuedce thap hon,
nudc bi mat nhiéu hon trong qua trinh nuéng do
d6 tao ra do 4m cudi cung thap hon so voi mau
doi ching. Bot khong chira gluten thuong bi xep
hodc mat do 4m do thiéu mang ludi nhét dan hoi
manh [23]. Nghién cttu cta Sabanis va Tzia
(2009) [24] cho ring, cac loai bot khong phai bot
mi nhu gao, ngé va dau nanh c6 do 4m thap hon
s0 vOi bot mi.
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Bang 2. Pic tinh vat Iy ctia bAnh mi sandwich duoc ché bién tir 5 cong thic

Ruot banh Vo banh
GO 35,73+ 0,06° 106,5 + 0,90° 501,5 + 1,42° 2744+ 2,19° 4,0 £0,10°
G1 34,65 + 0,05¢ 125,7 + 2,66 531,4 + 2,50° 366,7 + 2,051 4,7 0,10
G2 34,55+ 0,03° 138,1 +1,41¢ 564,7+10,19° | 306,2+491° 44 +0,12¢
G3 34,49 + 0,05° 150,7 + 3,87¢ 585,6 + 1,081 291,3 + 6,37¢ 4,1+0,10°
G4 34,38+ 0,04° 151,2+1,11° 602,0 £ 1,57¢ 252,5+6,31° 4,0 +0,06°
G5 34,24+ 0,07* 187,0 + 2,39" 688,9+12,19° | 205,0+ 4,06 3,7+0,80°

Ghi chu: Cic gid tri biéu thi trén bang Ia gid tri trung binh + STD; cdc trung binh nghiém thic di

kém voi chir cdi khdc nhau trong cung mot cot thi khdc biét co ¥ nghia thong ké ¢ muc ¥ nghia 5%.

Gia tri do cung cua ca rudt va vo banh ting
dan theo ty 1é bot gao gay (Bang 2). Phan ruot
banh, do ctng ting tir 106,5 g luc (mau GO) lén
187,0 g luc (mau G5), trong khi gia tri d6 cting cua
vo banh tang tir 501,5 g luc 1én 688,9 g luc. Su gia
tang nay duoc cho 1a do ham luong gluten giam
khi bot mi bi thay thé, lam giam kha ning tao
mang luoi gluten dan hoi - yéu t6 chinh giap gitr
khi va tao do x0p trong ciu triuc banh. Khi cau tric
mang gluten bi suy yéu, khai bot tré nén dac hon,
dan dén san pham sau nuéng co6 két ciu cimg va it
dan héi hon [25, 26].

D6 nd banh mi chiu dnh hudéng béi cac thanh
phan nguyén liéu va cac thong s6 trong qué trinh
ché bién [27]. Mau G1 dat gia tri do nd cao nhat
(366,7%), sau d6 giam dan & cac cong thuc tiép
theo, thap nhat 1a mau G5 (205,0%) (Bang 2). Két
qua nay cho thay, viéc bé sung mot luong nhé bot
gao gay co6 thé ho tro kha niang hut nudc va tao cau
trac x6p ban dau, tuy nhién khi ty lé thay thé ting,
mang gluten yéu hon khong thé gitx khi trong qua
trinh nuéng, lam banh giam kha nang truong no.
Bot gao gdy c6 kha nang hut nuoc tot, giup ting
mtuc do hydrat héa cta protein gluten con lai trong
he, tir @6 ho tro hinh thanh mang gluten lién tuc va
dan héi hon so voi mau GO. Ngoai ra, su hién dién
ctia pha tinh bot gao min phan tan déu trong khoi
bot c6 thé lam gidm mat do dong goi cta gluten,
tao diéu kién thuan loi cho gluten gian dai va phat
trién cau truc dang mang linh hoat, gép phan cai

thién kha nang gitt khi trong giai doan 1én men va
nuong. Do do, & muc thay thé thap (G1 - G3), bot
gao khong lam suy yéu mang gluten ma dong vai
tro ho tro cdu tric, dan dén do6 nd cao hon mau doi
chtng. Tuy nhién, khi ty 1é thay thé vuot nguong
toi wru, hiéu tng pha loang gluten tré nén chi phdi,
lam gidm kha ning gitr khi va dan dén do né thap
hon. Theo Zhang va cs (2020) [28], viéc thay thé
bot mi bang bot gao 1am giam ham luong gluten
trong khoi bot, dan dén viéc hinh thanh mang
gluten yéu hoac khong day da. Két qua la kha
nang gitt khi kém, lam gidm thé tich n& ctia banh
va tao ra két cau diac hon.

Gia tri thé tich rieng gidm nhe tir 4,7 cm3/g
(mau G1) xuéng 3,7 cm?/g (mau G5), tuy nhién
cac mau G1, G2 c6 thé tich riéng cao hon so voi
mau doi ching GO (Bang 2). Két qua cho thay, &
muc thay thé bot mi bing bot gao gay thap (5%),
mot luong nhé nguyeén lieu thay thé cé thé cai thién
tinh hut nudc hoac tang hoat dong nidm men, gitp bot
né tot hon. Khi d6, khong lam anh huong déng ké
dén mang gluten, tham chi con hd tro ciu tric, nén
thé tich riéng c6 thé cao hon miu dbi chimg. Khi
ting ty lé thay thé len 10% gia tri thé tich riéng bat
dau giam, diéu nay co thé 1a do dic tinh chtc ning
kém ctia protein va ham luong prolamin thap, bot
gao khong thé tao ra khoi bot nhét dan héi can
thiét dé giir lai carbon dioxide sinh ra trong qua
trinh @ [6]. Cac hat bot gao gay c6 thé lam gian
doan cdu triuc mang gluten, can tré su phat trién
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cua bot khi trong qua trinh t va nuéng [7]. Nghién
ctru ctia Mancebo va cs (2015) [29] cho thdy, viec
thém bot gao vao cac san pham banh mi khong
gluten cho banh c6 thé tich riéng thap.

Su thay d6i ham luong gluten duoc ghi nhan 1a
c6 anh huéng dang ké dén ca dac tinh luu bién clia
bot nhao va chat luong cta san phdm cuéi cung
[30, 31]. Viéc thay thé va ting dan ty 1é bot gao
gdy da lam ting do cimg nhung déng thoi lam
giam d¢ né va thé tich riéng ctia banh. Mau G3 thé
hién su can bang tot nhat giita cac chi tiéu, cho san
phidm c6 do né va thé tich rieng tuong doi khong
qua thap va do ctng vira phai, trong khi cac mau
c6 ty 1é thay thé cao (mau G4 va G5) cho thdy chat
lwong vat ly suy giam ro rét.

Bang 3 cho thdy, cac thong s6 mau sic rudt
banh mi ché bién tir 6 cong thuc khac nhau,
thong qua cac gia tri L*, a* va b*. Gia tri L* dao
dong tir 73,87 (mau GO) dén 77,31 (mau G1), mau
G1 dat gia tri L* cao nhat. Khong c6 su khac biét
vy nghia thong ké giita cac mau G2, G3, G4, G5

cho thay ruot banh mi bi anh huéng bdi mau sic
ban dau ctia cac thanh phan duoc st dung. Gia tri
a* giam tr -3,18 con -3,52 (tit mau GO - G5) (Bang
3). Tat ca cac gia tri déu cho gia tri Aam nho va
nam trong ving mau trung tinh, thé hién sin
pham it phan tng tao mau dé nhat. Tuy nhién, su
khac biét vé gia tri a* khong qua ro rét gitra cac
cong thic, ngoai trir mau GO va G5. Gia tri b*
phan anh cuong d6 mau vang, dao dong tir mau
GO (25,64) dén mau G2 (27,55). Mau G2 va G4
tuong doi cao 1an luot 1a 27,55 va 26,28, tuy nhién
cac mau G1, G3 va G5 cing khong co su khac
biet y nghia théng ké. Nghién cttu cia Gémez va
cs (2003) [32] da ching minh rang, mau cta ruot
banh mi thuong tuong tu nhu mau cda cac thanh
phan vi ruot khong dat cting nhiét do cao nhu vé
banh. Khong giong nhu lép vo bén ngoadi cta
banh mi, tiép xdc véi nhiét do cao, dan dén tao ra
mau v6 banh, ru¢t bén trong gitr duoc do 4m, lam
cham su thay déi mau sic nay va do dé co rat it
thay déi vé do sang [33].

Bang 3. Mau sic ru6t ctia san phdm banh mi sandwich ché bién tit 5 cong thic

Cong thirc L a’ b’
GO 73,87 +0,57* -3,18 £ 0,02° 25,64 + 0,45*
G1 77,31 + 2,39¢ -3,29 + 0,37 26,04 + 0,14*
G2 76,66 + 0,98 -3,42 + 0,12 27,55 + 0,08°
G3 74,43 + 0,87 -3,27 + 0,14 26,00 + 0,15
G4 76,50 + 0,46" 3,47 £ 0,08 26,28 + 0,40°
G5 75,79 £ 1,913 -3,52 £ 0,90* 25,84 + 0,26*

Ghi chu: Gid tri duoc thé hién dudi dang trung binh + STD. Céc trung binh nghiém thic di kém voi
chit cdi khdc nhau trong cung mot cot thé hién s khac biét co y nghia & mitc y nghia 5%.

Bang 4 thé hién gia tri mau (L*, a*, b*) cfia vo
banh mi sandwich thay ddi gitta cac cong thic,
cho thdy muc thay thé nguyén lieu c6 anh huéng
dén mau sac vé banh mi sau khi nuéng. Gia tri L*
ctia vo banh mi ting khi tang ty 1é bot gao thay thé
tr 10% (G2) dén 25% (G5) so voi mau doi ching
(stt dung 100% bot mi), véi gid tri cao nhat 1a 78,68
& ty 1e thay thé 25%; tuy nhién khong c6 su khac
biet y nghia thong ké gitta mau GO va G1. Ham
luong protein trong bot gao thap hon bot mi nén

da giam tac dong ctia phan ng Maillard phan g
hoa hoc gitta protein va duong khir trong qua trinh
nuong, von 1a co ché chinh tao mau nau cho cac
san phdm nuong [34]. Gia tri L* ctia banh mi
sandwich tang dan theo ty lé thay thé, cho thay
banh c6 xu huéng sang mau hon. Nghién ctru ctia
Jan va cs (2022) [35] vé banh quy xo4n it gluten
ciing da cho thdy, khi thay thé bot mi bang bot
gao, gia tri L* tang dang ké so voi doi chimg, vo
banh sang hon do giam phan tng Maillard.

32 NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 12/2025



KHOA HOC & CONG NGHE

Bang 4. Mau sic v6 cfia san phdm banh mi sandwich ché bién tir 5 cong thirc

Cong thirc L a’ b’
GO 59,19 + 0,59° 7,43 +0,14¢ 26,94 + 0,07¢
G1 59,98 £ 0,17¢ 7,34 +0,19¢ 26,84 + 0,02
G2 73,40 + 0,40° 6,76 + 0,06° 26,76 + 0,30
G3 76,39 £ 0,65° 6,63 + 0,09¢ 26,67 £ 0,05°
G4 77,22 + 0,294 6,34 = 0,09 26,46 + 0,12"
G5 78,68 + 1,32° 5,29 £ 0,05* 25,63 + 0,23

Ghi chu: Gig tri duoc thé hién dudi dang trung binh + STD. Cic trung binh nghiém thitc di kém voi
chit cdi khdc nhau trong cing mot cot thé hién su khac biét cé y nghia & muic y nghia 5%.

Bén canh do, gia tri a* va b* c6 khuynh
huong giam tit mau GO dén G5 voi gia tri a* va b*
giam lan luot 1a 7,43 con 5,29 va 26,94 con 25,63.
Thuec té, bot gao cé hoat tinh enzyme amylase rat
thap, dan dén kha niang phan giai tinh bot thanh
cac loai duong kht bi han ché. Diéu nay lam giam
cuong do ctia qué trinh lén men, déng thoi anh
huéng dén phan tmg Maillard mot phan ting hoa
nau khong enzyme dién ra trong qua trinh nuéng
banh [7]. Do d@6, phan tmg Maillard khong day da
trong qua trinh nuéng dan dén lop vo banh nhot
nhat vd4 mat mau vang nau dic trung cda san
phdm nuong [36].

3.1.2. Ddnh gid cam quan

Phuong phé4p phan tich thanh phan chinh
(PCA) duoc stt dung dé mo ta cac dic tinh cam
quan cta banh mi sandwich duoc ché bién theo
cac cong thiec khac nhau va méi tuong quan giita
cac cong thic va cac dac tinh cam quan da duoc
ghi lai. Nhitng cong thic ndm gan thudc tinh cam
quan nao, thi cong thiec d6 thé hién thuoc tinh
cam quan d6 cao nhat [37]. Nhitng cong thtic nam
gan thuoc tinh cam quan nao, thi cong thic d6 thé
hien thuoc tinh cdm quan do cao nhat [37]. Dé mo
td cac dac tinh cAm quan cta cac mau banh mi
sandwich da qua ché bién, 9 thuat ngit ban dau da
duoc dé xuat dé danh gia cdm quan (Bang 5).

Bang 5. Danh muc cac thuat ngit dugc st dung dé danh gia tinh chat cdm quan banh mi sandwich

Chi tiéu cam quan Tén thuat ngtr Chi tiéu cam quan Tén thuat ngtr
Nhoém thuat ngit vé ma Nhoém thuat ngit vé vi
om thuat ngir vé mau Ving sang om thuat ngtt vé vi Vi ngot, vi man, vi la
0] &)
Nhoém thuat ngit vé mui | Mui thom déc trung, bo, | Nhom thuat ngix vé cau -
. .. , Do cing
4) mui men, mui la trac (1)

bé rut gon 9 thuat ngir da duoc dé nghi, thuc
hién danh gid cdm quan trén 6 mau banh mi
sandwich. Két qua thu duoc cho thdy, 9 thuoc tinh
trén da duoc rat gon lai dua trén tan sudt cta 15

chuyén gia da duogc huin luyén. Bay thuoc tinh
cam quan c6 tan suit cao va duoc cac thanh vién
danh gia 1a co khac biét y nghia (c6 thé phan biét
gitta cac mau) duoc chon (Bang 6).

Bang 6. Danh muyc va tin suit xuit hién cta cac thudc tinh cdm quan cfia banh mi sandwich
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Chi tieu Cac thuoc Tan Cac thuoc Chitieu | Cacthuoc | Tan Cac thuoc
cam quan tinh sudt | tinhrutgon | cam quan tinh suat | tinhrutgon
Mau Vang sang 15 X Vi Ngot 15 X
Miii Thomdac | X Man 15 X
trung
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Bo 15 X La 0 -
Men 15 X ,
Cau truc Do cung 15 X
La 0 -

Ghi chu: X thudc tinh duoc chon va - thudce tinh duoc loai bo.

Tan sudt xuat hién cta cac thuoc tinh biéu thi
cac dac tinh cdm quan duoc quan tAm cha yéu doi
v6i banh mi sandwich bao gdm: Mau vang sang,
mui thom dic trung, mui men, mui bo, vi ngot, vi
man va do cung. Pay la nhitng thudc tinh quan
trong nhat quyét dinh viéc lua chon loai san pham.
Ngoai ra, cac thudc tinh it duoc quan tim hon, bao
g0om mui va vi la, it duoc quan tam hon va hau nhu

o

it hoac khong xuat hién déi voi san phdm nay. Do
vay, viéc chon loc cac thuat ngt sit dung cho danh
gi4 cdm quan theo két qua da thé hién ¢ bang 2
hoan toan phu hop. Mdi quan hé gitta cac thuoc
tinh cdm quan va hai thanh phén chinh dwoc chon
dé dai dién cho dir lieu cdm quan thu thap duoc
ciing duoc thé hién & hinh 1.

Fo7s : f:-‘, 3 “\ai bo

g N bo e : 4 Mui men B80%-100%

Z 05 & Ml men Mau vang o~ 3 * . —_ T

2oz sing » =, Go NMau vang < 600807

- 0.2 4 the ) . sng =N 2006-60%

:é Tﬁ‘l tlfl:r:l-’] A ; ' LG5 Do ’*‘;:1: E’ 2000405

_E Do m’n}ﬁ = o fehd Gd, s ji B(%-20%

= Vil =l . G3*® i o

s \| n g(:: é > G2 Vi m?jn..‘ ggzll:?,zl; -

? = 3 Vi ngot

E -0,75 "::; -4

= £ s 3

! ‘1075 05 -025 0 025 05 075 1 S 2 e 3 4 s 432 00 /1 2003
Thinh phén chinh thir [-F 1 (81,00 %) Thanh phin chinh thit 1-F1 (81.00 %) F1 (81,00%)
. i g L, Hinh 2. Sur trong quan gitra cac Hinh 3. Biéu d6 thé hién ty le

Hinh 1. Phan bo cac thudc tinh o X . A N . ,

2 o s i thudc tinh cdm quan véi cac phén trim yéu thich cia nguoi
cam quan theo két qua danh gia N L . . N R e

" TrAr 4A cong thitc banh mi sandwich tiéu dung véi cac cong thirc banh
cua Hoi dong \ .
khac nhau mi sandwich

Dua trén su phan b6 ctia cac thudc tinh cam
quan, cac thuoc tinh nay c6 thé duoc chia thanh 3
vung riéng biét. Ving 1 bao gém mau vang sang va
mui bo ndm gan truc X (thanh phan chinh dau tién)
va c6 gia tri 1on cho thdy cac thudc tinh ndy c6 anh
hudng quan trong dén thanh phan chinh dau tién.
Vung 2 bao gém: Cac thudc tinh vé do cing, mui
thom dac trung, d6 man va do ngot & cung phia
duong véi truc X (thanh phan chinh dau tién).
Trong d6, mui thom dic trung va do ctmg nam gan
truc X va c6 gié tri 16n hon cac thugc tinh vé vi mén
va vi ngot. Do d6, thanh phan chinh dau tién bi dnh
hudng nhiéu nhat boi cac thuoc tinh vé mui thom
dac trung va do cimg. Vung 3 cta thudc tinh vé mui
men nam riéng biét va cach xa truc Y, cho thay
thuoc tinh nay it anh huéng dén thanh phan chinh
thit 2. Khi hién thi cong thitc banh mi sandwich va
cac thuoc tinh cdm quan trén cting moét biéu dé, cac
cong thic banh mi sandwich nim gan nhau co cac
thudc tinh cam quan tuong tu nhau.

34

Phéan tan cac cong thirc banh mi sandwich trén
dé thi (Hinh 2) cho thay, viéc thay d6i ty 1é bot gao
gdy c6 anh hudng dén tinh chit cdm quan clia
banh mi sandwich. Cic cong thitc nhém G1, G2
nim kha xa truc thanh phan chinh th¢ nhat, cé
diém cam quan thdp, banh mi sandwich c6 mau
vang sang, mui men, mui bo, mui thom dac trung,
vi man va ngot. Nhém céng thirc G3, G4 duoc
danh gia c6 mui thom dic trung ctia banh nuéng,
do cung, vi man, vi ngot hai hoa, mui bo va mau
vang sang do truc thanh phan chinh th¢ nhat.
Banh mi c6 st dung bot gao gay c6 mui thom hon,
c6 thé do ham luong céac hop chat bay hoi tao mui
tang so véoi banh mi lam hoan toan tr bot mi. Viéc
thay thé bot mi bang bot gao gay cé thé thuc ddy
su hinh thanh hoac giit lai cac hop chat thom trong
qua trinh nuéng. Ngoai ra, bot gao chia lipid va
amino axit tham gia phan tmg Maillard va oxy hoéa
lipid, tao ra cac hop chat mui nhu aldehyde,
ketone va pyrazine. Cau truc gluten yéu hon trong
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bot gao ciing giup cac hop chat thom dé bay hoi va
cam nhan ro rang hon [38]. Nghién ctu cha
Shevchenko va Drobot (2022) [7] cing danh gia
ham luong chit tao mui thom trong banh mi
khong cha gluten voi bot gao tang 12,7% so voi
banh mi lam tir bot mi. Ban do sé thich ciing cho
két qua tuong tu (Hinh 3) khi danh gia banh mi
sandwich v6i cac cong thic khac nhau theo s&
thich. Két qua tir biéu do s& thich mot 1an nira

khéng dinh, cong thtc G3, G4 duoc nguoi tiéu
dung wa chuong nhat (80 - 100%). Banh mi
sandwich duoc lam ti céong thic G3 va G4 co
huong vi thom ngon va dac trung. Trong khi do,
cac cong thie GO, G1 va G2 c6 mirc do chdp nhan
clia nguoi tieu dung thap.

3.2. Thanh phan dinh duéng cta cac cong
thitc banh mi dugce chon

Bang 7. Thanh phén dinh duong ctia bAnh mi sandwich

Chi tiéu Mau GO Mau G3 Chi tiéu Mau GO Mau G3
b6 dm (%) 35,73 + 0,06 34,55+ 0,03 Lipid (%) 3,1+0,18 3,2+0,11
Protein (%) 11,6 £ 0,48 8,97 + 0,23 Tro (%) 1,69+ 0,5 34+04

Carbohydrate (%) 47,87+0,1 49,68 + 0,25 Chat xo (%) 1,43+0,1 1,40+ 0,5

Chi thich: Gig tri dwoc thé hién dudi dang trung binh + STD.

Két hop tat ca cac két qua thu duoc bao gom
cac tinh chat vat ly, phan tich dix lieu cAm quan
bang phuong phap PCA cung voi ban db ua thich
da chtng minh riang cong thic tron G3 véi ty 1é
bot gao gay thay thé 1a 15% la cong thic duoc lia
chon tot nhat. Két qua & bang 7 cho thay, do 4m,
ham luong protein ctia mau G3 thiap hon so véi
mau doi chirng GO. Ham luong protein ctia mau G3
thap hon mau ds6i ching lan luot 1a 8,97% va 11,6%.
Viéc thay thé lda mi bang cac lua chon thay thé
khong chia gluten thuong dan dén giam ham
lwong protein, diéu nay co thé 1a do ham luong
protein thap trong bot gao [39, 5]. Nghién cttu cta
Shevchenko va Drobot (2022) [7] da bao céo rang,
bot gao chira it protein hon bot mi 1,8 1an, nhung
protein nay lai hoan thién hon vé thanh phan axit
amin. Viéc giam protein gluten trong san phidm c6
tac dong tich cuc dén nhitng nguoi dé bi di tng co6
lien quan dén su phat trién cda cac roi loan lién
quan dén gluten nhu bénh celiac, di ttng Iia mi va
nhay cam voi gluten khong do celiac [40]. Mau G3
khong cé su khac biét vé ham luong lipid (khoang
3,1 va 3,2%) va chat xo (lan luot 1a 1,43 va 1,40% &
mau GO va G3).

Doéng thoi, ham lugng carbohydrate va tro ctia
mau G3 (49,68% va 3,4%) cing kha cao hon so voi
mau GO (47,87% va 1,69%). Diéu nay co thé giai
thich béi ham luong carbohydrate kha cao c6

trong bot gao gay; dong thoi, bot gao gay thuong
con git lai mot phan 16p cam va mam gao, 12 nguén
giau khoang chit (Fe, Zn, Mg, P) [41]. Nghién ctru
ctia Rai va cs (2012) [42] da bao cao ring su gia
tang ham luong tro trong banh mi hén hop lda mi -
gao cho thdy muic d6 khoang chét trong banh mi
tang lén.

4. KET LUAN

Bot gao gay chtra nhiéu thanh phan dinh
dudng c6 gia tri cao, c6 thé duoc st dung va phat
trién nhu mot nguyen liéu can thiét trong cac san
phdm thuc phdm phuc vu cho nhu cau tiéu dung
ctia con nguoi. V6i cong thiee G3 (chira 15% bot
gao gdy), san pham banh mi sandwich duoc tao
ra cho véi chat luong van duoc duy tri tot va duoc
yéu thich nhat. Banh mi duogc thay thé mot phan
bot mi biang bot gao gay c6 ham luong
carborhydrate va tro duoc cai thién ro rét, thay
d6i ham lwong protein véi xu huong thiap hon.
béng thoi, gop phan giai quyét cac van dé toi wu
hoéa chi phi, tin dung t6t ngudén nguyén liéu sin
c6 trong nudc va cai thién van dé moi truong lién
quan dén viéc xt Iy phu phdm tr qué trinh ché
bién lua gao.

LOI CAM ON

Nhom tic gid xin chan thanh cam on su hé tro
vé mat ky thuat va vat chat tr nhom nghién cuu
AGRICTU Pai hoc Cian Tho:
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RESEARCH ON USING RICE FLOUR TO PARTIALLY REPLACE WHEAT FLOUR
IN MAKING SANDWICH BREAD

Ngo Thi Nhu My?, Ly Hoa An', Le Anh Tho?, Ta Nguyen Phuong Anh’,
Pham Thi Kim Quyen?, Tran Ngoc Giau', Hong Van Hao', Nguyen Minh Thuy*
! Institute of Food and Biotechnology, Can Tho University
?Faculty of Food Science and Health, Kien Giang University
Abstract

Broken rice (sometimes called broken rice) is a typical byproduct of the rice milling process.
They have significant nutritional content and are barely noticeable during processing. The
purpose of this study is to take advantage of the by-product source and develop a sandwich bread
recipe by replacing a portion of wheat flour with rice flour (from broken rice) in the range of 5 to
25% (compared to the total weight of wheat flour used), with samples coded from G1 to G5 and
the control sample GO (100% wheat flour). Based on physical attributes and sensory evaluation,
the research findings reveal that using 15% rice flour (sample G3) to substitute wheat flour
produces a product with excellent sensory value, a beautiful color and is preferred by customers.
The product’s physical characteristics have also improved. The sandwich bread had moderate
hardness, with the bread crumb and crust measured at 150.7 g force and 602.0 g force,
respectively. The bread’s expansion and specific volume were pretty good (291.3% and 4.1
cm?®/g). Furthermore, the carbohydrate and ash contents of sample G3 (49.68% and 3.4%) were
found to be significantly greater than those of control sample GO (47.87% and 1.69%). The fiber
content of the selected sample G3 (1.40%) was the same as the control sample.

Keywords: Broken rice flour, sandwich bread, sensory, physical and chemical properties.
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