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DAIMH GIA CHAT LUDIXIG GAD IVIAIVI V A TOI U U HOA TV LE 
IMGUYfeXl U E U TROIMG sAlV X U A T BAIMH IVli KHOIVG GLUTEIXI 

L6 TTii Kim Loan', D ^ Thi Kun Y 6 I ' , Nguyin Minh Thuy^ 
T6MTAT 
Gao Cam nay mam co ham luong G.ABA. protein, duong khd, dudng tdng, hogt nnh enz>-me amylase cao 
hon gao liit chua nay mam. Ngupc lai, ham lurong Unh boi cua gao mam Uiap hem so voi g^o lut. Nghien cuu 
da su dung phinmg phap be mAt dap ung nhim tdi uu hoa cac dieu kl̂ n cua qua trinh smi xuat banh mi 
khong gluten tu nguon nguyen lieu gao Cam nay mam. Th^ Uch neng, gia in cam quan ve cau tnic va do 
cung cua san pham la 3 be mat dap img Ai danh gia qua trinh tdi uu. Kel qua gia tn toi uu xac dnih khi ti' It 
HPMC (Hydroxypropyl meUiylcellulose). nuoc. nam men su dung la 1.7%, 72.6%. 3.2% va Uidi gian len men 
la 30 phiit -^0 tao ra ihanh pham banh mi co the Uch rieng cao (2.7 cmVg). dî m cam quan cao ve cau tnic 
(4.7) va dp cung Uiap (390 g). 
Tir khda: Banh mi kliong gluten, chai lui;mg. gao Cam nay mam. tdi uu boa. 

1 . BAT VAN BE 

B^nh celiac la benh man Unh b ngiroi khdng cd 
kha nang chiu duoc mpt sd prolamin co chuB trinh tu 
oligopepUde dac biet trong ngii coc. Benh gay ra bdi 
SIT lieu thu gluten tir cac nguon thiic an phd bien hien 
nay nhir Ida mi. lua mach va yen mach |1]. Ngudi 
b^nh khi an san pham cd gluten, h^ de khang tao ra 
khang the hiiy di^t mang rupt non va do do. ca th^ 
kho hap thu chat dinh dudng. Hien nay, each duy 
nhal de di^u tri b&nh nay la khdng sir dung cac loai 
thuc pham chu^ gluten [2]. 

Banh mi khdng gluten la loai banh dugfc nghien 
cuu nham da dang hoa san pham banh mi tren thi 
tiijang dac bi^t phuc vu cho ddi tuong ngudi hi benh 
celiac. Tuy nhien, banh cd dac diem kem la khong 
nd. cung va khdng giir dupc do tuoi do thieu khung 
gluten [3]. De cai thien cac dac diem tren, ngudi san 
xuat phai lua chgn ky cac thanh phan khdng gluten 
k^t hop vcri nhau dk bat chiroc mang ludi khung 
gluten va cai thien gia tri dmh duong ciia banh [4]. 

Quy trinh san xuat gao mam da va dang dupc 
nghi&n cuu dd nang cao gia trj dinh dircmg cho san 
pham [5]. Gao Kao Dawk Mali 105 cd mau nau, 
thom, CO ham lugng GABA cao hon kbi ngam a 25°C 
trong 24 gid'va 35"C trong 12 gid. Gao nay mam dupc 
su- dung lani thuc pham chiic nang trong san xuat 
banh mi do chiia ham lupng cac hop chat co hoat 
Unh sinh hoc cao nhu acid y-aminobutiric, cac chat 

lie che tang sinh te bao ung thu [7]. Tac dung n^y 
tao ra su thay ddi cac dac Unh ly hpc ciia bpt nhao, 
cai thi^n c^u fruc ruot banh. tang lupng khi trong 
qua trinh ldn men va lam cham qua trinh dong banh 
[Si Lpi ich sii dung bdt gao mam lien quan d^n boat 
ddng cua a-amylase tao thanh phan Ui dextrin cd 
frong lupng phan tu thap, co the uc che sir thoai hoa 
amylopectin [9]. 

Gao Ciim Cai Lay la loai gao mau co ham lupng 
cac chat dmh dudng nhu chat khoang (sSt, kem, 
phosphor), vitamm B, va chat xa hoa tan cao hon so 
vol cac loai gao trang. Dac biet frong lop vo lua cua 
gao Cam cd ham lupng anthocyanin cao 110]. Viec 
tieu thu gao mam dang gia tang b nhieu nude chau A 
vi chat lupng dupc cai thien va cd chiia cac hpp chat 
tang cudng sue khoe cho con nguoi. Sir dung phuong 
phap be mat dap ling de tdi uu boa cac dieu kien cua 
qua trinh san xuat banh mi khdng gluten vdi ngudn 
nguyen Wtn chinh la gao Cam nay mam la van d^ 
quan frong nham cai Uiî n va gia tang chat lupng ciia 
banh khong gluten. 

2 . VATUEU VA PHUONG PHAP NGMBV CUU 

2.1. V§tli§u nghien oiu 
Lua Cam dupc tach vd frau, ngam frong dung 

dich cam gao Cam vdi ty le 5%, a pH 3, theo ty le gao: 
nuoc la 1: 2, frong thdi gian 3 gid. Sau do, hep hic u 
b 35"C frong 16 gia. Say b nhiet dp 50"C den dp am < 
13%, dong goi chan khdng, bao quan b nhiet do 4"C 

chdng oxy hoa nhu hop chat phenohc, y-oryzanol va |11]. Gao mam dupc dung lam nguyen lieu chinh de 
vitamm E [6]. Loi ich ctia cac hpp chat nay bao gdm san xuat banh mi khdng gluten. 
dieu chinh huydt ap va nhip tim. giam dau va lo lang. 

' Khoa Nong nghiep v i Cong nghe ihuc pham. Trucmg Dai 
hi,v Tien Giang 
• Khoa Ni'iig nghi^p- Truong Dai hpc Can Thcr 
EniJil: !cihikimloante'lsu.edu.\n 

Gao Cam nay mam duoc xay den kich thuoc 
<105 pm. ket hop voi bot dau nanh, bot bap hot 
khoai tay, duong, stia tuo, khong duong, dau mu6i 
maltodextrin, trung 6 cac ty Ie co dinh va tv K 
HPMC, nuoc, nam men thay do, trong cong doan 
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phoi frpn. Sau do. khoi bpt nhao dupc vd khuon tao 
hinh, len men frong thai gian 20 den 40 phut va 
nuong banh a nhi6t do 175''C. Banh lay ra khoi 16, de 
dn dinh frong 1 gidva ti^n hanh xac dinh cac chi tieu 
can thie't ciia thi nghiem. 

2.2. Phuong phap thi nghifem 
2.2.1. Phuong phap nghiin cuu 
Xac dinh dp am bang phuong phap say a 105"C 

dkn khoi luang khdng doi; ham lugng protein bang 
phuong phap Kjeldahl; GABA duoc phan tich bang 
thi^t bl sac ky long hieu nang cao HPLC (High 
Performance Liquid Chromatography); the tich neng 
ciia san pham bang each do the tich [ 12] roi chia cho 
khoi lupng ciia banh; dp cimg ciia san pham bang 
may do cau tnic theo phuong phap AACC 74-09 dua 
fr^n ap suat nen cua dinh [13]. 

San pham duac danh gia cam quan vk cau tnic 
theo thang diem md ta dinh lupng QDA (Quanhtative 
Descriptive Analysis). Thanh lap hpi dong danh gia 
cam quan gdm 7 thanh vien, co am hieu chuydn mdn 
vk chat lupng thuc pham. Chi Ueu cau tnic duoc xay 
dung theo thang diem Ui 1 den 5 (gia tri cam quan Ui 
kem d^n tdt). 

2.2.2. Bd tii till nghiim 
Thi nghifim tdi uu boa quy frinh san xuat gao 

mam dupc thiet ke thu nghiem bang mo hinh Box-
Behnken vdi 27 don vi thi nghiem frong dd cd 3 thi 
nghiem trung tam va 3 lan lap lai vdi cac bidn dupc 
!ua chpn. Bdn nhan td khao sat dupc nghien ciiu b 3 
miic (-1, 0 va +1) bao gdm ty le HPMC (1,5%; 1,75% va 
2%). ty le nuoc (70%, 80% va 90%), ty Ie nam men (2%, 
3% va 4%) va tlidi gian len men (20 phut, 30 phiit va 
40 phut). 

Phuong trinh tong quat cua mpt be mat dap ung 
y phu thuoc vao n y^u to Ui X; den X̂  nhu sau: 

>'=''°+E '̂̂ '̂ & -̂E& '̂̂  
(1) 

Trong dd Ao la hang sd; A, la cac he sd tuyen tinh; 
A,, la cac he sd bac hai; \ la cac he sd tuong tac. 

2.2.3. Phuong phap xti ly sd hiu 
Thong ke bang phan mdm Statgraphics 

Centurion XVI de phan Uch phuong sai ANOVA va 
kiem dinh mirc dp sai khac trung binh giiia cac 
nghiem thuc a muc y nghia < 5%. 

3. KET QUA VA THAO LUAN 

3.1. So sAnh thanh p h ^ hoa hpc vk do b6n gel 
cua nguy&i li^u bpt gao lut va gao mam 

3.1.1. So sanh thanh phan hda boc cua gao lut va 
gao mim 

T h a n h phan boa hpc ciia bpt gao liit va gao main 

CO a n h h u o n g rat Idn d^n s u bi^n doi chat luong va 

thoi gian bao quan cua san pham (Bang 1). 

B a n g L T h a n h p h a n h o a h p c ciia bOt g^o C i m va b ^ t 

ggo C a m nay m ^ 

Thanh phan hoa 
hpc 

Protein 

Tinh hot 

Duong khir 

Dmmg tong 

Hoat tinh enzyme 
amylase 

GABA 

Han, luong 

Bot gao Cam 

9.2% 

68,4% 

0,52% 

1,5% 

l , 7 U I / g 

27,1 j„g/kg 

Bpt gao Cam 

nay mdm 

10,4% 

60,3% 

5,4% 

7,0% 

64,2 Ul /g 

197,3 mg/kg 

Gia tri tren bang la kit qua trung binh ciia 3 
lan lap lai. 

Ket qua phan tich thanh phan dinh duong cho 
thay ham lupng protein cua gao lut Cam Cai Lay la 
9,2%, sau qua frinh nay mam ham lupng protein tang 
len 10,4%. Ham lupng protein tang frong qua trinh 
nay mdm co the la do mpt sd hpp chat sinb hpc dupc 
tdng hpp, cu die la cac acid amin. Ket qua dat dupc 
kha Urong dong vdi ket qua nghien ciiu cua 
Wichamanee va cpng su (2012) [14], ham lupng 
protein cua gao mam Jasmine tang tfr 7,98% den 
8,34% la do mpt so enzyme chuyen boa acid amin 
thanh cac hpp chat protein mdi. Ham lupng protein 
tang cung rat thuan lpi cho qua trinh san xuat banh 
mi klidng gluten do hd frp hinh thanh cac mang ludi 
hen k&t va giu vimg cau tnic cua banh. 

Ham lupng hnh hot frong gao lut ban dau 
(68,4%) cao hon so vol gao mdm (60,3%). Ngugc lai, 
ham lupng duong tong va dudng khir ciia gao liit 
(1,5% va 0,54%) thap hon gao mdm (7,0% va 5,4%). 
Tmh bpt la hpp chat du fru chinh trong gao a npi 
nhu. Hoat tinh cua enzyme amylase frong gao mam 
tang Ui 1,7 Ul/g len 64,2 Ul/g. Hoat tinh ciia cac 
enzyme tang mot phdn la do su tai boat hda ciia cac 
enzyme npi tai tu su phat frien cua phdi va mpt phan 
Ui sir tong hop cac enzyme mdi khi hat bdt dau nay 
mam. Ngay sau khi co su hap thu nuac cua hat, cac 
enzyme se tang boat tinh, phan buy cac hpp chat cao 
phan Ui thanh cac chat don gian [15]. Enzyme 
amylase ddng vai frd quan trpng frong qua tnnh thuy 
phan tinh hot tao thanh nang lupng va dudng co 
phan tii lupng thap giiip cho cay con phat trien [16]. 
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Ham lupng duong tang tu 4 - 9 !an sau khi gao nay 
mam la do boat dong cua enzyme a- va p- amylase da 
thuy phan tinh bdt thanh cac carbohydrate co khdi 
lupng phan hi nho nhu maltose, glucose va dextnn. 
Ket qua lam tang vi ngot cua gao mam [17}. 

Ham lugrng GABA trong gao mam dupc phan 
tich dat 197,3 mg/kg, tang 7,3 lan so voi nguyen lieu 
gao liit. Su thay ddi ham luong GABA chi ra rang qua 
trinh nay mam da thanh cdng khi tang hpp chat cd 
boat tinh sinh hpc quy. Co nhieu ket qua tirong tu ve 
ham lupng GABA tang sau qua trinh nay mdm cua 
gao lut [6], [18]. Tuang tu vdi kel qua nghien cuu 
cua Watchararparpaiboon va cpng su (2010) [19], 
gao mdm cd ham luang GABA tang 4 - 5 lan so voi 
gao frdng KI)ML 105 (16,48 mg/100 g). Chainat 1 
(14.50 mg/100 g). 

3.1.2. So sanh dd bin gel ciia gao lut va gao mam 
Dp b^n gel ngdn lien hk chat vdi tinh trang cung 

cam va thuang thay ro d nhimg giong co ham luong 
amylose cao (20). Ngupc lai. dp ben gel dai hen he 
chat vol tinh trang mem com va thudng thdy ro d 
nhung giong lua gao deo. Ke-t qua the hit-n cr hinh 1 va 
Bang 2 cho thay dp dai gel cua gao chua nay mdm va 
nay mam khac nhau. 

Trwng qua frinh nay mam mdt lo^t chuydn hoa xay 
ra. mang te bao bi pha buy bdi enzyme xylanase. acid 
phytic hi thuy phan bdi enzyme phytase [23], 

Bang 2. DO b6n gel cua ggo c i n chua nSy mdm vi 
nay mdm 

M m 
Hmh 1. DO b^n gel aia g?o Cam (trdi) va g?o Cdm 

niy mdm (phai) 
Theo tiiang danh gia cua IRRl (211, Ida chua nay 

mdm cd dd b^n gel (71 mm) thudc phin nhom mem 
va Ida nay mdm (92 mm) thudc phan nhdm rat mem. 
Nguyen nhan la do frong qua trinh nay mam dudi tac 
dung ciia cac enzxmie amylase da chuyen hda tinh 
bpt cao phan tir thanh cac hap chdt dextrin thap phan 
tii cd dp nhot cao nen gel dai ban. Chieu dai gel cua 
2 loai gao chua nay mam va nay mam cd sukhac biet 
cd y nghia thong ke miic 1%. Di^u do chung td gao 
mam cd cdu tnic mem han so vdi gao liit. Ket qua 
nay phii hpp vdi nghien ciiu cua Banchuen va cpng 
su (2010) [221. nhdm tac gia cho rdng qua trinh nay 
mam kich boat cac enzyme thuy phan tinh bpt, cac 
polysaccharide, protein thdnh oligosaccharide va cac 
acid amin. san phdm co cau tnic mem va tang miii \n. 

Gao 

Chua nay mdm 
Nav mam 

1 F 
c\- (%) 

Do b^n gel 

Dp dai gel 
(mm) 
71,00'' 
92.00* 

•* 
9.61 

Phan nhdm 

Mem 
Rat mem 

Chti tiiich: kliac biit cd y ngbia thdng ki dniuc 
y nghia 1%. 

Nhu vay. k^t qua phan Uch cho thay gao mdm cd 
ham lupng protein, dudng khii, dudng tdng cao, hoat 
tinh enzyme amylase r;ii lon. dong thdi co nhi^u hpp 
chat smh hpc quy nhu polyphenol, GABA. Do dd, 
viec sir dung gao mam de lam banh mi se tan dung 
dupc cac thanh phdn hoa hpc va he enzyme ciia qua 
trinh nay mam, gnip thay ddi trang thai ciia bot nhao, 
tang kha nang giir khi, su mem deo va lam giam su 
hmh thanh acrylamide frong cac san pham bdnh mi 
[241. 

3.2. T6i ini hda quy hrinh san xudt bdnh mi 
khdng gluten tii ngudn nguydn U$u gao mdm 

32.1 Phirong trinh hdi quy vi tiie ti'ch ning, 
caiu tnic, do cdng ciia san pham 

Ket qua tiinh bay a bang 3 cho thay phan viing 
su bitfn doi cua the tich rieng, cdu tnic va dp ciing co 
cac gia fri khac biet y nghia thong ke d dp tin cay 
95,0%. Trong dd, the ti'ch rieng cd 8 bi6n, dp ciing 8 
bien. cau tinic co 11 bidn co gia fri p nhd ban 0,05. 
Cac bien nay cd su khac bift y nghia tiidng ke a mirc 
dp Un cay 95,0%. Gia fri he sci R^̂ d^̂ ,, va R\„.u ̂ hmh ^o' 
vol the Uch rieng, dp ciing va cau tnic ldn luot la: 
87,9%; 85,4%; 85,9% va 82.9% va 86,8% va 84,6%. He sd 
xac dinh cho biet cd 87,9%. 85.9%, 86,8%, su bien thien 
cua the tich rieng, cdu tnic va dd ciing la do tac ddng 
ciia cdc bien frong ciia md hinh va co 12,1%, 14,1% va 
13,2% la do cac yeu to ben ngoai (sai sd ngdu nhien) 
khdng xac dinb bdi mo hmh gay ra. Guan, X va cpng 
su (2008) [25] cho rdng R̂  cd gia ti'i ldn hon 80% the 
hien mo hinh phu hpp. Kelt qua chung to cac mo 
hinh cua be mat tiie tich rieng. dp cung va cdu frfrc 
cua san pham banh mi khong gluten deu phii hpp. 

66 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11 /2019 



KHOA Hpc CONG NGHE 

DgS-KfitquApt 
Nguon 

X,: Nuoc 
X,' Nam men 
X; HPMC 
X̂ : Thoi gian 
len men 
X,X, 
X,X, 

x,x, 
X,X, 
X.X. 
X0(, 

x,x, 
x,x. 
XA 
X.X, 

lantKncai c h$ SO trong phuonj 
The Uch neng (cmVg) 

Gia trip 
0.5826 
0,0000 
0,0423 
0.0000 

0,0423 
0,5826 
0,1720 
0.0000 
0.00O3 
0,0028 
0,6340 
0,0000 
0,2361 
0,3422 

R'̂  

Y nghia 
Khong chap nhan 
Chap nhan 
Chap nhan 
Chap nhan 

Chap nhan 
Khong chap nhan 
Khong chap nhan 
Chap nhan 
Chap nhan 
Chap nhan 
Khong chap nhan 
Chap nhan 
Khong chap nhan 
Khdng chdp nhan 
R̂  = 87.9%; 

? trinh ho 
E 

Giatn p 
0.0001 
0.8693 
0.0847 
0.1989 

0.0022 
0.0003 
0,0002 
0,9416 
0,0000 
0,4896 
0.0755 
0,0001 
0,0021 
0,0000 

R'h 

quy cua the Uch ri 
6 cung (g) 

Y nghia 
Chap nhan 
Khong chap nhan 
Khong chap nhan 
Khong chap nhan 

Chap nhan 
Chap nhan 
Chap nhan 
Khong chdp nhan 
Chap nhan 
Khong chap nhan 
Khong chap nhan 
Chap nhan 
Chdp nhan 
Chdp nhan 

R" = 85.9%; 
«,.H.H=82,9% 

ing, cau tnic, do Cling o i a s in pham 
Cau true 

Gia trip 
0.0003 
0.2353 
0.1020 
0,0305 

0,0005 
0.0000 
0.0035 
0.2680 
0.0000 
0.0420 
0.0420 
0.0000 
0,0000 
0.0000 

Y nghia 
Chap nhan 
Khong chap nhan 
Kliong chap nhan 
Chap nhan 

Chdp nhan 
Chap nhan 
Chap nhan 
Khong chdp nhan 
Chap nhan 
Chap nhan 
Chap nhan 
Chap nhan 
Chap nh§n 
Chap nhan 

R' = 86.8%; 
R\,/.„,i.,„h = 84.6% 

Bdng 4. H§ s6 h6i quy phuong trinh bac II ciia cdc b ^ 
mjit th^ tich ri^ng, dp ciing v i cdu tnic 

Cdc he sd hdi quy khong co y nghia, khong dam 

bao dp tin cay nen bi loai ra khoi phuong trinh. Cac 

bien dan mac du khdng cd anh hudng den ham muc 

Ueu (p > 0,05), nhung co anh buong den cdc bi^n 

tuong tac nen dupc giu lai frong md hinh de Uen 

hanh toi uu boa. Dua vao he sd p va mirc dp y nghia 

tac dpng cua cdc nhan to thi he so hoi quy cua cdc 

bien frong cac mo hinh be mat cua banh mi, dupc the 

hien 6 bdng 4. 

Sau khi loai bo cdc he sd hoi quy khong dam bao 

dp Un cay ra khoi mo hinh, phuong trinh hdi quy cua 

md hmh bieu di in mdi quan he giira the tich rieng 

(Yl), dd Cling (Y2), cdu tnic (Y3) cd dang: 

Kl - - 1 9 , 3 4 + 0,23;^! + 2,93A'2 + 5.67^3 + 0,26^:4 - COOZA-^- 0,01A'iX2+ O.O4X1X3 
- CSA"! - 3,07A'| + 0.05A'3;i'4 - 0.006A'|(2) 

I'y = 3913,9 - 26,3Xi + 768.1X2 ^ 434,7X3 - 68,6X4 + 0,28Xf + 3,9X1X2- 16,2X1X3 
+ 75,5X| + 6 0 6 X | - 13,1X3X4 - 1,5X1(3) 

Y3 = 1.6+0.28X1+ 0,002X3+ 0.03X3+ O.O6X4 + +1.6 Xf +0,28 .ViA'2 + O.G02X,X3 
- 0,43X2^ + 0.43X2X3 - 0,01X3X4 - 353.3X1 + 0.14X3X4 - 0,008X4^ (4) 

3.2.2. Kit qua tdi mi hda bi mat dap ung ^^ hien frong bang 5. T rong do, gia fri cua cac nhan 
to dat dtroc trong qua trinh toi wi hoa timg be itiat 

K^t qua tdi mi hoa cac b J mat t rong qua trinh ^^ ^^. ^^^ ^^^^ ^.^ ^-^ ^^ ^^^^ ^^ ^.^ ^^^ ^^ j , ^ 
san xuat banh mi Ithong gluten tir nguon nguyen heu ^ ^ ^ ^^^ ^^^ ^^^ j ^ i '^^^ ^[^^^ j , ^ ^^^ ^ ĵj-j ^ 

gao mam bang phuong phap dap ung be mat dugc ^^^ ^.^ ^^^ j ^ j 2,6 c m V g thi ty le HPMC, ntrdc. 

He so 

Hang s6 
X,:Niiftc 
X,: Nam men 
X,: HPIVIC 
Xj: Thdi gian len men 
x,x, 
X,X.. 
x,x, 
XX, 

x,x, 
XA 
X,X, 

Uoc tinh CLia he sd 
The tich 

rieng 
-19,34 

0,23 
2,93 
5,67 
0,26 

-0,002 
-0,01 
0,04 
-0,3 

0 
0 

-3,07 
0,05 

-0,006 

DO cimg 

3113,90 
-26,30 
768,10 

-434,70 
-68,60 

0,28 
3,90 

-16.20 
75,50 

0 
0 

606,00 
-13,10 

-1,50 

Cau tnjc 

1.6 
0.28 

0,002 
0,03 
0,06 

1,6 
0,28 

0,002 
-0,43 
0,43 

-0,01 
-353,3 

0,14 
-0,008 
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nam men va thoi gian len men can su dung Idn lupt 
la: 1,7%: 76,5%; 3,1%: 30 phuL Dd cimg dat gia fri thdp 
nhdt la 390 (g) khi ty le HPMC. nuac, nam men va 
Ihdi gtan len men lan luot la: 1,7%; 72.1?%: 3,1%; 30 
phut. Gia tri cam quan ve cau tnic dat 4,7/5 diem khi 
ty le HPMC, nuac, nam men va thdi gian len men 

Bing 5. Tdi mi hoa cac gid tri theo cac b^ mat ddp ting 

thich hop la: 1,7%; 74.6%; 3,2%; 30 phut. Tuy nhi^n de 
san pham dat ca ba tieu chi ve the tich neng cao 
nhdt. cdu fruc tdt nhat va dp cung thap nhat thi ty 1̂  
HPMC, nuoc, ndm men su dung la 1,7'\>. 72,6%, 3.2% 
va thai gian len men 30 phut. 

Nhan td 

HPMC (%) 
Nude (%) 
Nam men (%) 
Tltoi gian (phut) 
Ket qua tdi uu la cua timg be mat 
Ket qua td, uu cua ca ba bd mat 

Tdi uu hoa be mat cua gia Q'l 

Thd tich rieng (crnVg) 
1.72 
76,5 

3.1 
30 
2,6 
2,7 

Do cung (g) 
1,69 
72,8 

3,1 
30 

391,0 
390,0 

Cau tnic 
1.71 
74,6 
3,16 
30 
4,7 
4,7 

Tdi uu hda cac thdng 
sd cua 3 be mat 

1,7 
72.6 
3,2 
30 

Dua fren cac kel qua b bang 5 cd thk khdng dinh 
rdng chat luong ciia bdnh mi khong gluten khong 
phu thugc vdo mot yeu td chinh duy nhdt md phu 
thupc vao ca bdn yeu td: ty 1̂  HPMC, ndm men, nuac 

va thdi gian len men deu anh buong den dac diem 
cua banh mi. D6 thi overlay cua ba be mat dudi tdc 
ddng cua timg cap nhan td dugc the hien d hinh 2. 

niDIichnSng 

^™''*| Nuoci%r ' 
(a): Nmk' va nam men (HP.MC: 1.75%. tiidi gian (b): Nude va HPMC (Nam men: 3%, thai gii 

leri men: 30 phiit) ^ len men: 30phiit) 
-CDulnie 
— Dflcimg 
— Hie lich neng 

(c): Nuoi- va thdi gian len men (Nam men: 3%. (d): Nim men va HPMC (Nuoc: 70%, thdi gian 
HP.MC: 1.75%) len men: 30phut) 

Tlii Hch nenB 

Vimi ivni f l „P\ ,Ci ' . , 

(e): .Mini men va thiii gian ten men (.\troc- 70^, (0: HPMC va thdi gian len men (Num 7fm 
HPMC: 1.7.5!),) nim men:.3%) ' ' 

Hinh 2. Bi mjt dip ung oia ding c5p y& td anh hudng ddn thi tich rieng, d6 ciing, di<;m daub 
gid cam quan ve cau tnic aia san phfoi 
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3.3. So sdnh chdt lugng ciia bdnh mi lam hi gao 
Cdm vd bdnh mi ldm tii g?o nay mdm 

Mau gao trdng duoc lam tfr nguyen lieu gao Cam 
dira fren quy trinh san xudt banh mi khdng gluten 
ciia Le Thi Kim Loan va cong sir (2016) [26]. Cimg 
vin mau E, duac lam tu nguyen Ueu gao Cam nay 
mam dua fr^n quy trinh san xuat banh mi khong 
gluten vcn cdc thdng sd tdi uu dap ling ba be mat. Ket 
qua danh gia 2 mau bdnh mi theo phuong phap T-test 
duoc th^ hi^n obang 6. 

Bdng 6. Ddnh gid cam quan chdt lupng san pham cua 
bdnh mi ldm tu g^o Cam vd gao nay mam 

Mau 

Gao trdng 
Gao mam 

F 

Tlid hch 
neng 

2,3" 

2,7' 

* 

Can 
tnic 
4,2' 
4.7' 

* 

Dp 
cung 
468.7' 
387,1' 

• 
Su dung cdc thong sd tdi uu (ly le nuoc: 72,6%; 

ndm men: 3,2%; HPMC: 1,7% va thoi gian len men 30 
phut) tir mo hinh Box Benhken cho ket qua nhu sau 
be mat Ih^ Uch rieng dat 2,7cmVg, cau tnic 4.7, do 
Cling 387,1 g. Ket qua kiem chiing tliuc nghiem nay 
hoan loan phii hap vdi cac thdng sd du doan cua mo 
hinh. Su tuang quan giUa hai gia tri Unh toan va thuc 
nghidm da khdng dinh tinh chinh xac ciia md hinh va 
su tdn tai cua diem tdi uu frong di^u kien nghien 
cuu. 

Sir dung phuong phap phan tich Paired sample 
T-tesl cho thdy mau banh mi lam Ui gao mam va mdu 
banh mi lam tir gao frdng cd su khac biet y nghia 
thdng ke d* miic 95% ve cac gid tri the tich rieng, do 
cimg, digm danh gid cam quan v^ cau tnic. Cdu tnic 
cua mau gao mdm cao hon gao frdng la do qua trinh 
nay mdm, cdu tnic hat frd nen mem hon, de nguoi 
vdn khdng cimg. Thitima K va cpng su (2012) [27] 
cho rang gao mam co cau Uiic m^m hon so voi gao 
liit do frong qud (rinh nay mam mot loat chuyen hoa 
xay ra, mdng te bao bi phd buy boi xylanase, acid 
phj'tic dupc tun thdy frong vd cam bi Ihuy phan boi 
enzyme phytase. Veluppillai, S va cong su (2009) [281 
nghien cuu fren cac gidng lua b Sri Lanka cho thdy 
chinh su gia tang protein, thay ddi cdu tnic Unh bot 
frong gao mam da gop phdn hinh thanh cdc luc lien 
ket trong Ididi bot, giii cdu tnic cua bdnh. lam the 
tich bdnh duoc duy fri sau qua trinh nuong, giam dp 
cung. 

4. KET LUAN 

Gao mdm la san phdm cd chdt luong tdt voi cdc 
hap chdt sinh hpc quy nhu GABA, polyphenol. Dac 
biet frong gao mam cd he enzyme amylase rdt lon cd 
tac dung chuyen hda Unh bdt thanh dudng, tao dieu 
kien thuan loi cho qua trinh len men bdnh mi. Tdi uu 
hda cac thdnh phan bo sung vao frong quy trinh san 
xual banh mi khdng gluten cho thdy o ty Ie HPMC, 
nuoc, nam men su dung la 1,7%, 72,6%, 3.2% va thai 
gian len men la 30 phut se lao ra sdn phdm cd chdt 
lugng tdt vdi th^ tich rieng la 2,7 (cniVg), gid fri cam 
quan ve cdu tnic 4,7 va do ciing 390 (g). Day la san 
phdm bdnh mi khong gluten moi, chat lupng cao 
phuc vu cho moi ddi lupng su dung, dac biet Id 
nhiing ngudi bi benh celiac. 
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ASSESSMENT GERMTNATION RICE QUALTIY AND OPTIMIZATION OF GLUTEN - FREE 
BREAD PREPARED FROM RAW MATERIALS 

Le Tlii Kim U>sn\ Dam Tlii Kun Yen\ Nguyen Minh Thuy^ 

'Faculty of Agriculture and Food Technology, Tien Giang University 

-College of Agriculture, Can Tho University 

Simimary 

Germinaleti "Cam" nce had a higher content of GABA, protein, reducing sugar, total sugar and amylase 
activity than brown nce. In contrast, the starch content of germinated rice was lower than brown rice. The 
study used a response surface methodology to optimize the condiUons of gluten-free bread production from 
germinated "cam" rice. Specific volume, sensory value of the structure and hardness of gluten - free bread are 
three responsive surfaces to evaluate the optimal process. Finally, 1.7% HPMC. 71.096 water, 3.2% yeast and 30 
min of fermentation Ume were chosen as optimum levels lo create a good quality product with the highest 
specific volume (2.6 cm^/g). highly sensory textural attributes (4.7) and the lowest hardness (390 g). 

Keywords: Gluten-6'ee breads, germination rice, optimization, quality. 
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