KHOA HOC CONG NGHE

DANH GIA CHAT LUONG GAC MAM VA TOI UU HOA TY LE
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TOM TAT

Gao Cam nay mam c6 ham luomg GABA. protem, duomg khir. duong 16ng. hoat tinh enzynmie amylase cao
hom gao 1t chua nay mam. Nguoc lai, ham luong tinh bot cua gao mamn thap hon so von gao lut. Nghien cun
da st dyng phuong phap bé mat dap ung nham & wu hoa cac diéu kign cia qua trinh sin xuit banh
khong gluten 1 nguon nguyén liéu gao Cam nay mam. Thé tich néng, gia Ui cam quan ve ¢iu true va do
cumg cira san pham |a 3 bé mat dap ung dé danh gia qua trinh 65 wu. Két qua gid tn (61 vu xac dnh khi iy le
HPMC (Hydroxyprapyl methvlcellulose), nuoc, nam men sir dung la 1.7%, 72,6%. 3.2% va thor gaan 1én men
)a 30 phut <¢ ao ra thanh pham banh mu ¢6 thé tich neng cao (2.7 cm™/g). diém cam quan cao ve cdu troc

(4.7) va dj cung thip (390 g).

T khéa: Banh ni khong gluten. chit luomge, gao Cam nay mani, t6i ins hoi.

1. DAT VAN BE

Beénb celiac la bénh man unh & nguoi khong co
kha nang chiu duoc mét 6 prolamin co chim trinh wr
oligopeptide dac el trong ngt coc. Benh gy ra bon
sirhén thu gluten (I cac nguén thie an phé bién hién
nay nhu lua mi, loa mach va vén mach [1]. Ngun
béndt khi an san pham ¢é gluten, hé dé khang tao ra
khang thé huy digt mang rot non va do do, co thé
kho hap thu chat dinh duong. Hién nay, cach duy
nhat dé didu tri bénh nay la khong sir dung cac loar
thue pham chara gluten |2].

Banh mi khong gluten la loai banh dugc nghién
ctu nhiim da dang héa san pham banh mu trén thi
tnrong dac biet phuc vu cho dai tuong nguin bi béenh
celiac. Tuy nhién, banh ¢6 dac diém keém ta khong
no. aimg va khong gir dioc d6 tuoi do thiéu khung
giuten [3). Dé cay thién cac dac hém trén, nguot san
xuil phai hra chon kv cac thanh phin khéng gluten
két hop véi nhau dé bat chuow mang luoi khung
gluten va cai thign gia tri dinh duomg coa banh {4].

Quy minh san xuat gao mam da va dang duov
nghién ciu dé nang cao ga i dinh duéng cho san
pham (5]. Gao Kao Dawk Mali 105 c¢6 mau nav.
thom, co ham hrong GABA cao hon khi ngam ¢ 25°C
trong 24 gio va 35°C rong 12 gio. Gao nay mam duov
sir dung 1am thyre phim chire nang trong sin xudt
banh mi do chira ham lugng cac hop chit co hoat
tinh sinh hoe cao nbur acid y-aminobutiric, cac chat
chéong oxy hoa nhu hop chit phenolic, v-oryzanol va
vitamin E {6]. Lot ich cta cac hop chat nay bao gom
divn chinh huvet ap va nhyp tim, @am dau va lo lang.
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ue ché tang sinh t¢ bao ung thu |7]. Tac dung nay
10 ra su thay doi cac dac tinh ly hoc cia bot nhao,
can thién ciu tric ruot banh, tang lueng khi trong
qua innh 1én men va lam cham qua trinh déng banh
[8) Lonich sir dung hot gao mam lien quan dén hoat
dong ciha a-amylase tao thanh phin nr dextrin co
wrong lugng phan (r thap, co thé e ché su thoar hoa
amvlopectin |9).

Gao Cim Cai Lay 1a loai gao mau ¢6 ham luong
cac chit dinh dwimg nhu chat khoang (sdt, kem,
phosphor), vitanun B, va chat xo hoa tan cao hon so
var cac loar gao trang. Pac biét rong 16p vo lua ciia
gao Cam co ham lrong anthocyanin cao |10). Viéc
tiéu thu gao mam dang gia tang & nhiéu nudc chau A
vi chat lugng duge cai thién va c6 chira cac hop chat
ang cudmg sie khoé cho con nguoi. Sir dung phuong
phap bé mat dap img dé 1 uu hoa cac diéw kien cia
qua trinh san xuat banh mi khong gluten véi nguén
nguyeén lieu chinh 1a gao Cam nay mam la van dé
quan trong nham cai thién va gia tang chat luong cla
banh khong gluten.

2. VAT LIEU VA PHUONG PHAP NEHIEN CUU

2.1. Vit lieu nghien ciru

Loa Cim d}m‘c tach vo trau, ngam trong dung
dich cam gao Cam vin ty & 5%, & pH 3, theo ty le gao:
nuoc 1a 12 2, rong thoi gian 3 gio. Sau do, liép tuc &
3 35°C trong 16 gio. Say & nhiét do 50°C dén do am <
13%. dong g6i chan khong, bao quin & nhi¢t o 4°C
[1»1]. Gao méam duoc ding lam nguyén héu chinh dé
san xvat banh mi khong gluien.

Gao Cam nay mim duoc xay dén kich (huée
<105 ym. két hop vai hot dau nanh, biy hép, hot
khoai tay, duong, sia wo khong duon ) ;
maltodextrin, trimg ¢ cac ty le
HPMC. nude, nam men 1

i, dau, mug,
co dinh va ty le
1y dor trong cong doan
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phor won. Sau do, khor bt nhao duge vo khuén tao
hinh. lén men wong thoi gian 20 dén 40 phut va
nwong banh o nhiel do 175°C. Banh ldy ra khoi 1o, dé
6n dinh trong 1 gio va tién hanh xac dinh cac chi tiéu
c4n thiét cua thi nghiém.

2.2. Phuang phap thi nghiém

221 Phirong phap nghién cuu

Xac dinh 4o am bang phuong phap say & 105°C
dén khéi lvong khong ddi; ham luong protein bing
phuong phap Kjeldahl; GABA duoc phan tich bang
thiét n sdc ky long hiéu nang cao HPLC (High
Performance Liquid Chromatography); thé tich néng
cua san pham béng cach do thé tich [12] réi chia cho
khoi hrong cua banh; do cimg cia san pham bing
may do cau ric theo phuong phap AACC 7409 dua
(rén ap sudt nén cia dinh [13].

San pham dwoc danh gia cam quan vé cdu tric
theo thang diém mo ta dinh lugng QDA (Quantitative
Descriptive Analysis). Thanh lap héi déng danh gia
cam quan gém 7 thanh vién, cé am hiéu chuyén mén
vé chat luong thyc pham. Chi tiéu ciu mic duoc xay
dimg theo thang diém tir 1 dén 5 (gia tri cam quan tr
kém dén (61).

222 Bo'trf thi nghiém

Thi nghi¢m t6i wu héa quy trinh san xudt gao
mam duoe thiét ké thir nghiém bang mé hinh Box-
Behnken vai 27 don vi thi nghiém trong dé cé 3 thi
nglném trung tam va 3 lan lap lai voi cic bién duge
lya chon. Bén nhan 6 khao sat duge nghién ciu &3
mire (-1, 0 va +1) bao gom ty le HPMC (1,5%; 1,75% va
2%), ty lé nuée (70%, 80% va 90%), ty 1¢ nam men (2%,
3% va 4%) va thoi gian lén men (20 phut, 30 phut va
40 phat).

Plwrong trinh téng quat ctia mot bé mat dap ing
Y phy thuéc vao n yéu té ruX1 dén X, nhu sau:

y=Aogt ZA X Ln,,leZ,\,, x5y

1l

[6)]

Trong 46 Aqla hang s6; A,la cac hé s6 tuyén tinh;
A, la cac hé o bac hai: A, 1a cac hé so hrong tac.

2.2.3. Plurong phap xu Iy 50 liéu

Théng ké bing phin mém Statgraphics
Centurion XVI dé phan tich phuong sai ANOVA va
kiém dinh me do sai khac trung binh gira cac
nghiém thire & muc y nghia < 5%.

3. NET QUA VA THAD LUAN

3.1. So snh thanh phén héa hoc va do bén gel
ciia nguyén lieu bot gao hit va gao mém

3.1.1. So sanh thanh phan hoa hoc cta gao hn vi
£ao mam

Thanh phan héa hoc cua bét gao it va gao mam
¢6 anh hudmg rat lon dén sy bién déi chat luomg va
thoi gian bao quan cua san pham (Bang 1).
Bang 1. Thanh phén héa boc ctia bt gao C4m va bot

__gao Cim ndy mém
Thanh phan hoa | Ham lwong
hoc Bot gao Cim B(;l_gao C am

| nay mam
Protein | 9.2% 10.4%
Tinh bét 68.4% 60,3%
Buong khui 0.52% 54%
Duong tong | 1.5% 7.0%
Hoat tinh enzyme
amylase * 1,7 Ul/g 64,2 Ul/g
GABA 27.1 mg/kg 1973 mg/ke |

Gid tri trén bing li két qua trung binh cia 3
lan lip las.

Két qua phan tich thanh phan dinh dudng cho
thdy ham luong protein cua gao It Cam Cai Lay la
9,2%, sau qua trinh nay mim ham luong protein tang
lén 10.4%. Ham luong protein tang trong qua trinh
nay mam co thé 1a do mét s6 hop chat sinh hoc duge
tong hop, cu thé la cac acid amin. Két qua dat duge
khd tuong dong véi két qua nghién ciu cia
Wichamanee va cong su (2012) [14), ham luong
proten cua gao mim Jasmine tang tr 7,98% dén
8.34% la do mot sé enzyme chuyén héa acid amin
thanh cac hop chat protein méi. Ham luong protein
tang ciing rat thuan loi cho qua trinh san xuat banh
mi khong gluten do hé trg hinh thanh cac mang lut
lién két va gilr vimg cau tric cha banh.

Ham lugng tnh bét trong gao It ban dau
(68,4%) cac hon so véi gao mam (60,3%). Nguoc lai,
ham lugng duong tong va duéng khir cia gao 1ot
(1,5% va 0,54%) thap hon gao mam (7,0% va 54%).
Tinh bot 1a hop chat du trir chinh trong gao ¢ nin
nhi. Hoat tinh cua enzyme amylase trong gao mam
tang tir 1,7 Ul/g lén 64,2 Ul/g. Hoat tinh cha cac
enzyme tang mot phan la do su ti hoat héa cua cac
enzyme ndi tai tr su phat trién caa phéi va mot phan
tur sy téng hop cac enzyme maén khi hat bat dau ndy
mam. Ngay sau khi ¢6 su hap thu nuoc cua hat, cac
enzyme sé tang hoat tinh, phan huy cac hop chat cao
phan tir thanh cic chat don gidn [15]. Enzyme
amylase dong vai tro quan trong trong qua tnnh thuy
phan tinh bét tao thanh nang luong va dudng co
phan tir luong thap giup cho cay con phat trién [16).
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Ham luong duong tang w4 - 9 lan sau khi gao nay
man 12 do hoat dong cua enzyme o- va B- amylase da
thuy phan tinh bét thanh cac carbohydrate co khéi
ltgng phan tr nho nhu maltose. glucose va dextrin.
Keét qua lam tang vi ngot cua gao mam {17).

Ham luong GABA wong gao mam duoc phian
uch dar 1973 mg/kg. tang 7.3 1an so vén nguyén lieu
gao 1. Sy thay doi ham luong GABA chi ra rang qua
trinh nay mam da thanh cong khi tang hop chat co
hoal tnh sinh hoc quy. Co nhiéu két qua tuong b vée
ham luong GABA tang sau qua minh nay mam cia
gao It {6), [18). Tuong ty von két qua nghien cim
ciia Walchararpampaiboon va cong su (2010) [19).
a0 mam ¢ ham luong GABA ting 4 - 5 lan so van
wao tring KDMI. 105 (16,48 mg/100 g). Chainat 1
(14.50 mg/100 g).

312 Sv sanh do ben gel cua gao it va gao mam

Do bén gel ngan lién he chat véi tinh trang cung
com va thiong thay ro & nhimg giong c6 ham lumg
amylose cao {20). Ngwge lai, do bén gel dai hen he
chat vén tinh trang mém com va thuong thay ré o
nhimg gidng ia gao déo. Két qua thé hien g hinb 1 va
Bang 2 cho thiy do dar gel cua gao chua nay mam va
nay mam khac nhau.

m mgz

Hinh 1. D8 bén gel cia gao Cim (tr4i) va gao Cim
ndy mam (phai)

Theo thang danh gia cua IRRI (21]. lva chua nay
méam co d6 bén gel (71 mm) thuoe phan nhom mém
va loa nay mam (92 mm) thuoe phin nhém rit mém.
Nguyén nhan 1a do trong qua trinh nay mam duoi tac
dung ctia cac enzvme amylase da chuyén héa tinh
bot cao phan tr thanh cac hop chét dextrin thip phan
Ur co do nhot cao nen gel dai hon. Chiéu daj gel cua
2 Joar zao churm nay mam va nay mam cé su khac biét
co v nghia theng ké nure 1%. Piéu do chimg 6 gao
mam ¢6 cau mic mém hon so voi gao hnt. Két qua
nay pha hep van nghién ctu cua Banchuen va cong
sur (2030 [22]. nhém tac gia cho rang qua trinh nay
mam kich hoat cac enzyme thuv phin tinh bot, cac
polysaccharide. protein thanh oligosaccharide vi cac
acid amin, san pham ¢o ciu truc mém va lang mur vi.

Trong qua trinh nay mam mot loat chuvén hoa xay
ra. mang té bao bi pha huy bai enzyme xvlanase. acid
phync bi thuy phan bot enzyme phyvtase [23].

Bang 2. D¢ bén gel cia gao cim chua ndy mAm vd

nay mim )
—— T e

Gao | Do daigel Phan nhom
L | om0
Chianaymam | 71.00° Mém
Nay mam I 00 Rit mém
_ l nm—

Chi thich: khac biét co v nghia thong ké o murc
vonghia 1%

Nhu vay, két qua phan tich cho thdy gao mam co
ham heong protein, durmg khir, duong téng cao, hoat
linh enzyme amylase rat lon. dong thét co nhiéu hop
chat smh hoc quy ninr polyphenol, GABA. Do do,
viée st dung gao mam dé lany banh mi sé tan dung
duge cac thanh phan hea hoc va hé enzyme cia qua
minh nay mam, gmip thay dor trang thai cua bot nhao,
tang kha nang giir khy, su mém déo va lam giam su
tunh thanh acrylannde trong cac san pham banh mi
1241

32. T6i wu héa quy trich sin xuit banh mi
khong gluten hr nguén nguyén litu gao mim

321 Phinmg trinh hoi quy vé thé tich riéng,
cau triic. dg cumg ciia san phim

Két qua trinh hay ¢ hang 3 cho thiy phan viing
sy bién doi ciha thé tich riéng, cau e va d¢ cimg ¢6
cac gid i khac bigt y nghia thang ké & do un cay
95.0%. Trong do, thé tich rieng co 8 bién, do cimg 8
bién. cau tric co 11 bién ¢6 gia tr) p nho hon 0,05.
Cac bién nay co sy khac biét y nghia théng ké & mire
do tin cay 95.0%. Gid tr hé 86 R4, 0, va R%y o A6
vor thé tich riéng, dé cung va cdu tric lan luot la:
87.9%; 85.4%: 85,9% va 82.9% va 86,8% va 84,6%. He s6
xac dinh cho biét c6 87,9%, 85,9%, 86,8%, su hicn thien
cua thé tich rieng, cau tric va dé cimg 1a do tic dong
cua cac bién trong cva mo hinh va c6 12,1%, 14.1% va
13.2% 1a do ciic yéu 1) bén ngoai (sai s6 ngiu nhién)
khong xac dinh bai mo hinh gay ra. Guan, X va cong
sy (2008) 1251 cho rang R? co gid tr lom hon 8% the
hién mo hl.nh phu ‘hrrp. Kél qué ching 16 cac mo
hinh .cua hf ma‘l thé tich riéng, d6 cing va can (ruc
cua san pham banh mi khéng gluten déy pho hop.
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Bang 3. K&t qua phan tich cic h¢ s6 trong phurong trinh héi quy aia thé tich riéng, cu tnic, d cimg cia san phim
Nguon ( Thé tich neng (cm*/g) Do cung (g) | Cau truc
Geatrip Y nghia Giatrnip Y nghia Giatrip Y nghia
0.5826  |Khong chap nhan ]0,0001 _ |Chép nhan 0.0003 Chap nhan
0,0000 _ |Chép nhan 0.8693 | Khong chap nhan 0.2353 Khong chip nhan
: 0,0423  |Chép nhan 0,0847 _|Khong chap nhan |0.1020 Khéng chip nhan
: Thov gian|0,0000 |Chép nhan 0,1989  |Khéng chip nhan 0.0305 Chiip nhan
len men
NN 00423 |Chap nhan 0.0022 _ |Chap nhan 0.0005 Chdp nhan
XX, 05826  [Khong chap nhan  [0.0003 _ |Chip nhan 0.0000 Chiép nhan
XX, 01720 |Khong chidp nhan [0.0002  |Chap nhan 0.0035 Chdp nhan
XN 0,0000 _|Chap nhan 0.9416  |Khong chip nhin |0.2680 Khéng chip nhan
XX, 0,0003 _ [Chép nhan 0.0000 |Chép nhén 0,0000 Chap nhan
XX, 0,0028  [Chép nhan 0,4896_|Khong chip nhan |0,0420 Chép nhan
XX 0,6340 _|Khong chip nhan  [0,0755  |Khong chip nhan [0,0420 Chép nhén
XX; 0,0000 |Chap nhan 0,0001 _ |Chép nphan 0,0000 Chip nhan
XX, 0,2361 Khong chdp nhan  |0,002)  [Chap nhan 0,0000 Chip nhan
X2 0.3422  |Khong chdp nhan_ [0,0000  |Chap nhan 0.0000 Chip nhin
R = 87.9%; ¥ = 85,9%: R’ = 86,8%:
Ry = 85.4% R = 82.0% Ry, = 84.6%

Bing 4. Hé s6 héi quy phuong trinh bac IT ciia cic bé

Cac hé 56 hoi quy khong co y nghia, khong dam
bao dé tin cay nén bj loat ra kha) phuong trinh. Cac
bién don mac du khong c6 anh huong dén ham muc
tieu (p > 0,05), nhumg c6 anh hudmg dén cac bién
tuong tac nén duec gifr lai trong mo hinh dé tién
hanh (6t wru héa. Dua vao he s6 p va mirc d¢ y nghia
tac dong clia cac nhan té thi heé s6 héi quy cla cic
bién trong cic mé hinh bé mat ciia banh mi, duoc thé
hién ¢ bang 4.

Sau khi loat bo cac he sé hé1 quy khéong dam bhao
46 tin cay ra khoi mo hinh, phuong trinh héi quy cta
mé hinh biéu dién méi quan hé gitra thé tich rieng

(Y)), d6 cimg (Y,), cau tric (Yo c6 dang:

~19,34 + 0,23X, + 2.93X, + 5.67X5 + 0,26X, — 0,002X2— 0,01, X, + 0,04X, X3

— 68,6X, + 0,28X2+ 3.9X,X;— 16.2X, X,
—1,5X2(3)

__mit thé tich riéng, d¢ cing va cfu tnic
Ugr tinh cia hé sé
Hé s6 Thé tich | P§ cimg | Cau oic
riéng
|Hang s6 -19,34| 3113,90 16
Xy Nude 0.23 -26.30 0,28
X.: Ndm men 293] 768.10| 0002
Xy HPMC 5,67 434,70 0,03
X¢ Thoi gian len men 0,26 -68.60 0.06
XX, -0.002 0,28 16
XX, 0,01 3,90 0.28
%X 004 -1620[  0.002
XX, 03 75.50 043
X.X, 0 o o043
XX, 0| 0 -0.01
XX, -3.07] 606.00| -353.3
XX, 005 1300 o014
XX, 0,006 -1,50] -0,008
Y, =
— 0.3X7 — 3.07X3 + 0.05X3X, — 0.006X2(2)
Y, = 3913,9 — 263X, + 768.1X, — 434,7X,
+ 75.5X7 4+ 600XE — 13.1X3X,
Y2 - 1.6 + 0,28 X, + 0,002X; + 0.03X; + 0.06X,

— 0.43X7 + 0.43X;X3 — 0,01X2X,4 — 353.3XF + 0.14X3X, — 0,008X]

3.2.2 Keét qua toi i1 hda bé mit dip ing

Kél qua 16i tu héa cac bé mat trong qua trinh
san xuat banh mi khéng gluten tr nguén nguyén héu
gao mam bang phuong phap dap img bé mit duge

NONG NGHIEP VA PHAT TRIEN NONG THON -

W 16 X + 0,28 X, X; + 0,002X, X5

(4)

thé hién trong bang 5. Trong d6, gid tr1 cua cac nhan
to dat duoc trong qua tnnh t6i uu hoa timg hé mat
cGa thé tich rieng, gia tri cam quan vé cau tric va do
cimg cua san pham thi khac nhau. Dé gi4 ti 6i wu
cua cau truc dat 2,6 cm®/g thi ty le HPMC, nuoc,
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nam men va thor gan tén men can su dung lan luot
la: 1,7%: 76.5%: 3.1%: 30 phat. b6 cumg dat gia 1 hap
nhit la 390 () khi ty 1é HPMC. nuoc. nam men va
thoi gian 1én men lan luot 1 1.7%; 72.8%: 3.1%: 30
phut. Gia 1ri cam quan vé cdu tric dat 4.7/5 diém khi
ty lé HPMC, nuéc, nam men va thoi gian lén men

thuch hop 1a: 1,7%: 74.6%: 3,2%: 30 phut. Tuy nhién dé
san pham dat ca ba tiéu chi vé thé tich neng cao
nhat, ciu tic tét nhat va dé cimg thip nhat thi ty le
HPMC. ourée, ndm men sir dung la 1.7, 72.6%. 3.2%
va thoi gian len men 30 phuat.

Béng 5. Télwhoamcmémmeocécbémiitd p tmg

Nhan 1o T6i tu hoa bé mat cua gia iy Téi uu hoa cac thong
l o I'Thé uch riéng (em’/g) | D6 cimg (g) | Céu bic sé ctia 3 bé mat
[HPMC () \ 1,72 [ 169 1,71 17
Nirge (%) - | 76.5 | 72.8 74.6 72,6
Nim men (%) | 3.1 | 31 3.16 3,2
Thoi gian (phut) | 30 | 30 30 30
Két qua toi wu la cia img bé mat | 2.6 | 3910 4.7
Kél qua 161 uu ctia ca ba bé mat [ 2.7 | 390,0 l 4.7 |

Dua trén cac két qua & bang 5 c6 thé khang dinh
rang chat luong cia banh nu khong gluten khong
phut thude vao mot yéu 16 chinh duy nhat ma phu
thuoc viio ¢ bon veu 16: ty 1 HPMC, nam men, nudc

N

Nuox (%)

() N vii nam men (HIPMIC: 17540, thor gian
len men: 30 phit)

T

pUNUT

(): Nurov va thoi guan lén men (Nan men: 3%,
HPMIC: 1.75%,

i i 2 i 1
Namown (51

(@) N men va thor gian fén men (Nov 70%.

va thoi gian 1én men déu anh huong dén dac diém
clia banh mi. P4 thi overlay cta ba bé mat dudi tic
dong cia tmg c4p ohan t6 duge thé hien & hinh 2,

g “— Ciut
D cume
Thé tich néng

Y

\
\

R
Nuac (
(b): Nuroe va HPMC (Nim men: 3%, thor gran
Ién men: 30 phit)
) St 3 |~ Chutnic

D cimg
is ) Thétich ning

» ~

UM

Nt men 1

(@): Nam men vi HPMC (Nuoe: 70%, theoy Lian
Im men: ’ﬂ/)llu[)

17 5
HPNC ey

(W0): HPMC vii (ot gian Jén e ’

: 70%
HPMC: 1.75%) nam men: 3%) 53
Hinh 2. Bé mat dap umg cuia timg c4p yéu t6 anh hwong dén thé tich rieng, do cimg, di¢m dang,
gia cam quan vé ciu tric ca san phim an
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3.3. So sanh chit heong cia banh mi lam tir gao
C4m va banh mi lam btir gao nay mim

\Mi gao trdng dugc lam w nguyén lieu gao Cam
dya trén quy trinh san xuat banh mi khong gluten
cna Le Thi Kim Loan va cong su (2016) [26]. Cong
ven mau E, duoc lam tir nguyén liéu gao Cam nav
mam dua trén quy trinh sin xuit banh mi khéng
gluten vén cac thong s6 18i wu dap img ba bé mat. Két
qua danh gia 2 mau banh mi theo phuong phap T-test
duov thé hién & bang 6.

Bang 6. Danh gis cim quan chit luong san phim cia
banh mi lim tir gao C4m va gao ndy mam

. Thétich | Cau | Po
Mau " : .
réng | tric | cimg
Gao tring 2.3 4,2 | 468,7"
Gao mam 2,7° 4,7° | 387,1*
F * * *

Sir dung cic thong s6 161 tu (ty lé nude: 72,6%;
nam men: 3,2% HPMC: 1,7% va (hoi gian 1én men 30
phut) tr mé hinh Box Benhken cho két qua nhur sau
bé mat thé tich rieng dat 2,7em*/g, cau truc 4.7, do
cimg 387,1 g. Két qua kiém chumg thue nghiém nay
hoan toan phiy hop véi cac thong so du doan cua mé
hinh. Sir fuong quan gitra hai gia tri tinh toan va thuc
nghigm da khang dinh tinh chinh xac cua mé hinh va
s ton (ai cta diém 161wy trong diéu kién nghién
ML

St dung phuong phap phan tich Paired sample
T-test cho thay mdu banh mi lam tr gao mam va mau
banh mi lam ir gao trang co su khac bigt y nghia
thong ké & miic 95% vé cac gia tri thé tich rieng, do
cimg. diém danh gia cam quan vé cau tnic. Can truc
cha mau gao mam cao hon gao triing la do qua trinh
niy mam, caw tmic hat tro' nén mém hon, dé ngugi
van khong cimg. Thiima K va cong su (2012) [27)
cho ring gao mam co cdu tric mém hon so voi gao
hint do trong qua trinh nay mam mot loat chuyén hoa
xdy ra, mang (¢ bao bi pha buy boi xylanase, acid
phytic dwge tim thay trong vo cam bi thuy phan boi
enzyme phytase. Veluppillai, S va cong sir (2009) [28]
nghién cir trén cac giong lia & Sri Lanka cho thay
chinh su gia tang protein, thay doi cau tric tnh bot
rong gao mam da gop phan hinh thanh cic luc hén
ket trong khér bat, gitr cdu truc cua banh, lam thé
uch banh dugc duy tri sau qua tinh nrong, giam do
cung.
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Gao mam la san pham co chat luong tot voi cac
hop chat sinh hoc quv nhu GABA, polyphenol. Dac
biét rong gao mam co hé enzyme amylase rat lon co
tac dung chuvén hoa tinh bot thanh dudng, tao théu
kién thuan lgi cho qua trinh 1én men banh mi. Toi w
hoa cac thanh phin bé sung vao trong quy trinh san
xuat banh nu khéong gluten cho thay & ty lé HPMC,
nuée, nam men st dung la 1.7%, 72,6%, 3.2% va thoi
gan 1én men la 30 phat sé tao ra san pham co chat
luong ot vor thé tich rieng 12 2,7 (cm?/g), ma i cam
quan vé cu tric 4.7 va do cimg 390 (g). Pay 1a san
phim banh mi khong gluten ma, chét luong cao
phuc vu cho moi ddi tuong str dung, dac biet 1
nhimg ngudi bi béenh celiac.
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ASSESSMENT GERMINATION RICE QUALITY AND OPTIMIZATION OF GLUTEN - FREE
BREAD PREPARED FROM RAW MATERIALS

Le Thi Kim Loan!, Dam Thi Kim Yen!, Nguyen Minh Thuy*
! Facultv of Agriculture and Food Technologv. Tien Giang University:
“College of Agriculture, Can Tho Upiversity

Summary

Germimated "Cam" nce had a higher content of GABA. protein, reducing sugar. total sugar and amylase
activity than brown rice. In contrast, the starch content of germinated rice was Jower than brown rice. The
study used a response surface methodology to ize the conditions of gluten-free bread production from
germinated "cam" rice. Specific volume, sensory value of the structure and hardness of gluten - free bread are
threc responsive surfaces to evaluate the optimal process. Finally, 1.7% HPMC. 71.0% water, 3.2% yeast and 30
min of fermentation time were chosen as optimum levels to create a good quality product with the Iughest
specific volume (2.6 cm*/g), highly sensory textural attributes (4.7) and the lowest hardness (390 g).

Keywords: Gluten-free breads, gernunation rice. optimization, quality.
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