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T6MTAT 
Gao lut giau dinh duong do co chira lop cam giau chat xa. khoang. vitamin va cac chat co boat tinh smh hpc 
hon gao xat. Xu hirong hien nay ciia nhi^u nguoi tieu dung la sir dung c<̂ c san phdm tir gao hit de co nhung 
tac dong tot cho siic khoe. Trong nghien cihi nay. da khao sal anh huong cac yeu 10 c6ng nghe ciia ciua 
trinh ep dim den do chin va tinh chdl cdu tnic ciia biin luoi tir gao lut bao gdm ham luong chat kho cua 
huyen phii bpt gao, ty le gao xat/gao lut, nhiet do ep dim va thai gian luu ciia nguyen heu Uong buong ep 
dim. Ket qua cho thay biin tir gao lut co do chin thap hon va cau Iruc kem dai han so vi!n bun tii gao xat. 
Mdu bun duac ep dim tir buydn phii vm ham iuang chat kho 45%, ty le gao xat/gao lut 45%. nhif I dp ep diin 
100"C va Ihoi gian iuu U-ong buong ep dim 45 giay co do chin va cac Unh chat cau inic iibu do cung, dp dai, 
do dan hdi va do dinh luong duong vai cac mdu bun thuong m î, Ben cfinh do, m^u biin tir bon hyp gao lut 
va gao xat c6 ham luong cac chat co hoat hnh sinh hoc va thanh phan dinh diriyng nhu phenolic long, 
flavonoid, xova tro cao vuot trgi ban so voi mau bim gao xal 
Tir kh6a: Biin, cau true, ep diin, gao lut. 

1 . MOfDAU 

Bun Id mot trong nhimg san pham truydn thdng 
dupc lam tir gao va duoc sir dung phd bien d- cac 
nude chau A. Gdn day, biin duoc xem la san pham 
thay thd mi soi cho nhung ngudi tieu dimg bi di ung 
vdi gluten vi thanh phdn ciia biin khong chua gluten. 
Quy trinh tiiiyen thdng san xuat hiin cd nhieu cong 
doan bao gdm ngam gao, nghien. loc huydn phii. hd 
hda mot phdn tinh hot, dp soi va lam chin Quoc) biin. 
Quy trinh nay duoc dp dung d quy mo vira vd nhd 
ddng thdi tdn nhidu thdi gian va lao dong phd thong. 
6 quy in6 cong nghiep. cac nha san xuat su dung 
phuong phap dp dim cd gia nhiet dd ket hop cac cong 
doan hd hda tinh hot. ep soi va lam chin san pham 
vao mgt qua ti-inh chd bidn (Charutigon, 
Jitpupakdree, Namsree va Rungsardthong, 2008). 
Khi do, quy trinh san xudt se duoc co gioi hda va riit 
ngdn thdi gian. Mot sd nghien cuu hen tiid gidi da 
khao sat su anh huong ciia cac thong sd cong nghe 
trong qua hmh ep dim cd gia nhiet ddn chat luong 
ciia biin. 

Thdng thudng, bun dupc san xuat tir gao xat (hat 
gao da duoc tach bd Idp vd cam). Hien nay, nhieu 
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ngudi tieu diing quan tam gao lut (hat gao van cdn 
lop vd cam) vi nd cd gia tri dinh duong cao. Gao lut 
giau protein, chat bdo, chat xo, vitamin (Bl, B2, B6), 
khoang (canxi, sdt, magie, selen. nahi va kali), dac 
biet la cac hop chdt phenohc vi'xi boat tinh khang oxy 
hda cao vugt troi so voi gao xat. Den nay, nhieu san 
pham che bien tir gao liil da duw nghien ciru va co 
mat hen thi tnrdng nhu tra gao lut, hanh gao lul, phd 
kho tir gao lut (L. Wang, Duan, Zhou. Qian, Zhang va 
Ql, 2016). Tai Viet Nam den nay vdn chua cd cong bd 
khoa hoc nao vd san pham biin noi chung va biin tiroi 
noi neng dugc lam tir gao lut. 

Chat lugng bun dugc ddnh gia qua nhidu chi 
ueu, dac biet la dp chin va cac tinh chat lien quan den 
cau tnic cua spi biin nhu do cung, do dan hdi. do 
dinh va dp dai. Muc dich cua nghien cim nay la khao 
sat anh hudng cac ydu td cong nghe cua qua trinh ep 
dim cd gia nhiet den do chin va cac tinh chat cau tnic 
ciia biin tuoi dugc lam tir gao lirl. Quy tnnh lam biin 
trong nghien cmi nay khong cd sir dung phu gia cai 
thien cau tnic spi biin. 

2. NGUYBU UEU VA PHUDNG PHAP mm CUU 

2.1. Nguygn h^u 

Gao xat va gao Iirt sh dung hong nghien ciru nay 
ddu thuoc gidng lua (9/yia sativa 0 \ ] 1353 do d r 
vat tu nong nghiep Thanh Cong aay Ninh) cun? 
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cap. Day la loai gao diroc dimg phd bien de san xudt 
biin t^ cac tinh phia Nam. 

De so sdnh do chin va tinh chat cau tnic cua 
mdu biin tuoi dugc lam tir gao lut, 5 san pham biin 
ddi chiing tir gao xat dugc chon la nhimg san pham 
bun phd bidn dang duoc thuong mai hoa tai khu vuc 
TP. Hd Chi Minh. bao gdm: bun An Hai (sieu thi Big 
C), bun Kidu Trang (sieu thi Co.opmart), biin Sau 
Thanh (sieu thi Bach Hoa Xanh), biin Ba Khanh 
(sieu till Vinmart) va biin Nguydn Binh (chg Hda 
Hung, chg Gd Vdp. chg Tan Quy). 

Cdc hda chat phan tich sir dung trong nghien 
cuu nay cd xuat xii hr Cong ty Sigma-Aldrich (Hoa 
Ky) va CO do Unh sach dat chudn phan tich. 

2.2. 'nu^tbiepdun 

Thiet bi dp dim su dung hong nghien cuu dugc 
gioi thieu tren hinh 1. 

Hinh 1. Hinh chi^u diing cua thidt bi dp dim su dung 
hong nghien ciiu 

Cac bo phan chinh ciia thidt hi ep dim 
1. Pheu nhap lieu 
2. Budng ep va vit tai 
3. Bp phan gia nhiet nude thanh hm de cap nhiet 

cho budng ep 
4. Ld khuon 
5. Dpng CO may ep dim 
6. Ddng hd do nhiet do budng ep 

Thiet bi ep dim cd budng dp hinh tru ndm ngang 
vd duoc lam bdng vat heu chiu luc cao. Ben trong 

buong ep CO true \it dang con voi buoc vit giam ddn 
(Theo chieu tu dau nhap heu den 16 khuon. cu hai 
budc vit hen tiep nhau se giam di 4 mm), Ddu Uioat 
san pham cd dang hmh con gdn voi dia kliuon due 16 
tao hinh sgi hun. Ben trong thidt bi cd dien trd de gia 
nhiet nuoc tao hoi nude bao hda; phdn hoi bao hda 
nay se dimg de dugc cap nhiet cho budng ep hong 
qua trinh hoat dpng. Dpng co su dung de chay may 
la dpng CO giam tdc c6ng sudt 2,2 kW (3HP). Sd vong 
quay dong co la 1450 vdng/phiit. Truydn dong tir 
dpng CO den true vit dupc thuc hien bdng banh dai. 
Tdc dp quay ciia true vit dugc didu chinh bdng bidn 
tan. Thiet hi co nang sudt 200 kg san phimfgiavi do 
Cong ty Son Viet {TP. Hd Chi Minh) chd tao. 

2.3. Phuong phdp bd tii thi nghi§m 
2.3.1. Xac dinh thdnh phan hoa hpc vd tiiih chat 

ky thuat cua gao xdt va gao lut 

Gao xat va gao lut tu gidng liia OM 1352 dugc 
dem di xac dinh thanh phan hoa hpc (do am, protein, 
lipid, xo, ho, tinh bpt, amylose, carbohydrate tdng, 
cac hgp chat phenolic, flavonoid), cac tinh chat vat ly 
(chidu dai hat, ti Ie chidu ddi/chidu rong, khoang 
nhiet do hd hda tinh bot, dp ben gel) va hoat tinh 
sinh hpc (hoat tinh khang oxy hda). Day la nhimg 
thong tin CO so' de chpn khoang khao sat cho cac 
th6ng sd cong nghe ciia qud trinh dp dim co gia nhiet 
tao sdn pham biin trong phdn tiep theo. 

23.2. Nghien cuu anh hudng cdc thdng sd c6ng 
nghe cua qud trinh ep dun co gia nhiet den dp chin 
va ti'nh chat cdu true cua bun tuoi 

Quy hinh san xuat biin sir dung trong nghien 
ciiu nay nhir sau: gao Iiit va gao xat dugc ngam trong 
binh kin, d nhiet dp phdng trong thdi gian 72 gid voi 
ty le gao/nuoc la 1/1,5 (theo khdi luong). Tiep theo, 
timg loai gao dugc nghien udt, ly lam tach nude va 
phdi trpn theo dieu kien khao sat da duoc trinh bay 
hong bang 1. Hdn hop hot dupc dua vdo thidt bi ep 
dim voi cac thong sd nhiet dp dp dim va thdi gian luu 
hong budng dp thay ddi theo bang 1. 

STT 

1 

Bang 1. Cdc didu kien khao sat qua trinh ep dim cd gia nhiet dd san 
Ten thi nghiem 

Anh hudng ham 
lupng chat kho 
ciia huydn phii 
bpt gao den kha 
nang tao soi biin 

Th6ng sd thay ddi 
Ham lugng chat klio 
ciia huydn phii bot gao 
xat va huydn phu hot 
gao liit: 35 ± 1%, 45 + 
1%, 55 ± 1% 

Thong so CO dinh 

Nhiet do ep dun 100"C 
Thdi gian luu cua nguyen 
heu trong bu6ng dp 60 giay 

xudt biin tuoi 
Cac chi tieu cdn xac dinh 

Do nhdt huyen phii hot gao 
hudc khi ep dim 
Do am ciia biin 
Do chin ciia biin 
Kha nang tao sgi bun CUE 
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ciia thiet bi ep dun i 

Anh hudng ti le 
gao xat/gao liit 
den dp chin va 
tinh chdt cdu hiic 
ciia soi biin 

Anh hudng nhiet 
dp ep dim ddn dp 
chin va tinh chdt 
can tnic ciia soi 
biin 

Anh hudng thdi 
gian luu cua 
nguyen lieu hong 
budng dp den do 
chin va tinh chdt 
cdu tnic ciia sgi 
biin 

Ti le gao xat/gao lut: 
0%, 15^̂ . 30%. 45%, 
100% 

Ham lugng chat kh6 huyen 
phii bgt gao: sir dung ket 
qua thi nghiem 1 
Nhiet dp ep dim 100"C 
Thai gian luu cua nguyen 
heu trong budng ep 60 giay 

Nhiel dp dp dim: 90"C. 

gs'-c, locc 

Thdi gian luu ciia 
nguyen heu hong 
bu6ng dp: 30 giay, 45 
giay, 60 giay 

Hdm lugng chat kh6 huyen 
phii bpt gao: sir dung kdt 
qua thi nghiem 1 
Ti le gao xat/gao Iiit: sir 
dung ket qua thi nghiem 2 
Thdi gian luu ciia nguyen 
heu trong budng ep 60 giay 

Ham lugng chdt kh6 huyen 
phii hot gao: sii dung ket 
qua thi nghiem 1 
Ti le gao xat/gao Iiit: sii 
dung ket qua thi nghiem 2 
Xhiet dp ep dim: sir dung 
ket qua thi nghiem 3 

thiet bi ep^un^ 
DdnluVt huyen phii hot gao 

huoc khi ep diin 
Dp dm ciia hun 

D6 chm ciia bun 
Tinh chat cau tnic cua spi 

biin 

Dp am cua biin 
Do chin ciia bun 
Tinh chat cau tinic cua sgi 

bun 

23.3. Ddnh gia chat lupng dinh dudng ciia bun 
tiroi tugao lift vd gao xat 

Trong thi nghiem nay, phuong phdp dp dim cd 
gia nhiet dugc sit dung de tao ra mdu bun tir h6n hgp 
gao Iirt va gao xat va mdu biin tir gao xat. Cdc th6ng 
sd cong nghe ciia qud trinh ep dim cd gia nhiet dugc 
chpn tii ket qua thi nghiem 1, 2, 3, 4 aia phdn 2.3.2. 
Bun tuoi thanh phdm dugc Idy man de xac dinh do 
am, protem. hpid. xo, tro, tinh hot. amylose, 
carbohydrate tdng. cac hop chat phenohc, flavonoid 
va hoat tinh khang oxy hoa. 

2.4. Phirong phap do va phan tich 

Phuong phdp xac dmh vd dieu khien cac tiiong 
sdcua qua tiinh ep dun: Nhiet dd dp dim la nhiet dp 
ciia hoi nude ben ngoai budng ep, dugc do bdng 
nhiet ke gdn hen tiiiet hi va didu chinh nhd cam bien 
nhiet. Tlidi gian luu cua nguyen heu frong budng ep 
dupc dieu chinh nhd vao bidn tdn va dugc xac dinh 
bdng phuong phap danh dau mau. Khi cac soi biin da 
thoat ra dn dinh tir 16 khuon ciia may ep dim, mau dd 
Ponceau se diroc bom vao tai day cua phdu nhap heu. 
Thdi gian luu Uiuc te la thdi gian ke tii khi huydn phii 
hot gao cd mdu do dt vao true vit ddn khi spi biin co 
mau dd xudt hien tai dau ra cua 16 khuon. 

Phuong phap vatly: Cltidu dai hat gao. ti le chidu 
dai: chidu rong ciia hat gao duoc xac dinh theo 
TCA'K llSSS-2017 Chieu dai gel (do bdn gel) dugc 

xac dinh tiieo TCVN 8369:2010. Khoang nhiet dp ho 
hda tinh bpt ciia gao duoc xac dinh bdng phuong 
phap phan lich bien ddi dp nhdt theo nhiet dp bdng 
tiiiet hi do nhdt nhanh (rapid visco analysis - RVA) 
ciia Cong ty Perten (Hoa Ky), model StarchMaster 2 
(Fitzgerald, Martin, Ward, Park va Shead, 2003). 

Tinh chat cdu tnic ciia cac mau bun tuoi duoc 
xac dinh bdng phuong phap phan tich cau tnic 
Texture Profile Analysis - TPA (Bhattacharya. Zee vd 
Corke, 1999) tren thiel bi ciia Cong ty Brookheld 
(Hoa Ky), model CT3 - 10 voi ddu do TA 44. Phep do 
nen hai chu ky dugc sir dung. Cdc mdu biin duoc xdp 
3 lop vdi kich thuoc mdi mdu la 30 mm x 20 mm x 10 
mm. Cac th6ng sd do bao gdm: dp cung (hardness -
N); dp dan hdi (sprmginess mm); do dmh 
(adhesiveness-inj) vadpdai (gumminess-N). 

Phuong phap boa hpc: Do am duoc xac dmh 
theo phuong phap say den khdi lugng khong doi 
Proteui dugc dinh lugng bang phuong phap Kjeldahl 
- Nessler. Lipid tdng dugc xac dinh bang phuong 
phap Soxhlet Ham lugng chdt xo tdng bang phuong 
phap enzyme - hpng lugng theo TCVN 9050-2012 
Tmh hot dugc xac dinh theo AOAC 996.1] (AOAC 
2000). Tro duoc dinh lugng theo AOAC 930 30 
(AOAC. 2000). Ham iuong amylose duoc xac dinh 
theo TCVN 5716-2:2008. Dp chin cua biin duoc d' h 

gia tiieo phuong phap ciia Zarzycki va 
cpng su 
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(iZarzycki, Sobota, Kuzawihska. Wirkijowska va 
Sykut-Domaiiska, 2017); hong do dp chin 0% la ket 
qua do mdu bot nhao khong dugc gia nhiet va do 
chin 100% la gia tri trung binh cua 5 san phdm biin 
thirong mai: mdi sdn pham biin thuong mai dugc lay 
mdu 3 dgt vd mdi dot 3 mdu. Ham lugng flavonoid 
tdng. phenolic tdng, hoat tinh chdng oxy hda theo 
DPPH (l,l-diphenyl-2-picrylhydrazyl), hoat tinh 
chdng oxy hda theo FRAP (ferric reducing 
antioxidant power) dupc xac dinh theo phuong phap 
quang phd so mau (Bag, Devi va Bhaigyabah, 2015; 
SuUiarut va Sudai'at, 2012). 

Kha nang tao soi biin cua thiet bi ep dim se dugc 
danh gia hdng each quan sat soi biin thoat ra Id 
khuon lien tuc hay khong Uen tuc. soi bi dut hay 
khong bi dirt, thiet hi ep dim cd bi nghet hay kh6ng 
bi nghet trong qua hinh van hanh. 

Phuong phap edm quan: Cac chi heu cam quan 
cua biin (mau sdc, mui, vi va cdu tiiic) dugc xac dinh 
bdng phuong phap danh gia thi hidu cho diem hen 
thang 9 diem (tuong iing diem 1 la cue ky khong 
thich va didm 9 la cue ky tiiich) (Udachan va Sahoo. 
2017). Ket qua danh gia cam quan duoc tdng hpp tu' 
30 ngudi heu dimg. 

2.5. Phuong phap xtr ly thdng ke 

Tdt ca cac thi nghiem hong nghien cim nay ddu 
dugc lap Iai 3 lan. Kdt qua hong hai bdo la gia tri 
trung buih ± dp Idch chuan. Phuong phdp phan tich 
phuong sai mot ydu td (ANOVA) duoc thuc hien hen 
phdn mdm Mmitab 19 voi y nghia thong ke b muc 5% 
(p<0,05). 

3. KFT (HtAVA BAN LUAN 

3.1. Thanh phdn hda hpc vd tinh chdt ciia g?o xdt 
va ggo lut 

Bang 2 trinh bdy thdnh phdn hda hpc va cac tinh 
chat ky thuat ciia gao xat va gao lut tir gidng liia OM 
1352. ve thanh phdn hda hpc, gao Iirt cd hdm lugng 
protein, hpid. tro va xo ldn luot cao hon 1,13; 3,77; 
2,05 va 1,90 ldn so vol gao xat. Ben canh do, ham 
lugng phenohc tdng. flavonoid tdng, hoat tinh chdng 
oxy hoa theo DPPH vd FRAP cua gao lut cung ldn 
lugt cao hon 1,63; 1.68; 4,02 va 3,36 lan so vdi gao xat. 
Tuy nhien. gao lut cd ham lupng tinh hot va 
carbohydrate chi bdng 91% va 95% gao xat. Nhin 
chung, gao iul co nhidu chat dmh duong va hoat tinh 
sinh hoc ion hon gao xat. 

STT 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 

L _ 1 3 _ _ 

14 
15 
16 

Bang 2. Th juih p h ^ hoa hoc v^ tinh chat cua gao liit va gao xit gi6 
Thanh phan 
Do am (%) 

Protein (% chat kho) 
Lipid (% chat kho) 

Xotdng(% chStkho) 
Tro (% chat kho) 

Tinh bot (% chat kho) 
Amylose (% tmh hot) 

Carbohydrate (% chSt kho) 
Phenolic (mg GAE /lOO g chat kho) 
Flavonoid (mg QE/100 g chat kho) 

Kiia nang chOng oxy hoa tinh theo DPPH 
(nmolTE/lOOg chat kho) 

Kha nang chdng oxy hoa tinh theo FRAP 
(Mmol FeSOj/lOO g chat Idio) 

Chi^u dai hat (mni) 
Ty le chi^u dai: chieu rong 

Khoang nhiet do h6 hoa 
Chieu dai gel (mm) 

Gao xat 
1132 ±0.35' 
8.76 ±0.3lb 
0.63 ± 0.15b 
0.87 ±0.18b 
0.54 ±0.0 lb 
80.35 ±3.5la 
34.09 ±0.8la 
89.21 ± 0.61a 
101.37 ±I.49b 

218.80 ± 13.20b 

69.33 ± 6.91b 

267.26 ± 4.39b 

6.38 ±0.2 lb 

3,01 
79"C ( T J -94"C (T„,.J 

53.15 ±4,02' 

ig OM1352 
GaoliH 

11,81 ± 0.27a 
9.93 ± 0,19a 
2,38 ± 0,17a 
1,79 ± 0,14a 
l,03±0,0]a 

73,11± 3,66b 
30,52 ± 1..50b 
84.45 ± 0.17b 
165,59 ±6,13a 

369.04 ± 25.72a 

278.92 ± 10.66a 

899,10 ± 25,73a 

6.47 ±0.1 a 

3,08 

8 0 " C a j - 9 5 " C ( T , . J 
57,42 ± 2,12" 

Ton: Nhiet do bdt dau bd hoa ti'nh bpt: Tpeak: NJiiet do 
ket thuc qud trinh hd hda. Cac chu cai khac nhau tien cdng 
muc y nghia 5%. 

khoi bpt dat dp nhdt cao nhat va cung la nhiet do 
1 hdng bidu thi su khac biet c6 y nghia thdng ke d 
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Dua vao chidu dai va ti Ie chieu dai/chieu rong 
ciia hat gao, giong gao OM 1352 thupc nhdm gao hat 
thon dai. Theo Hodng Hai Ha va cong su (2006). cac 
gidng gao de san xudt biin d- Viet Nam cd ham lupng 
protem dao dong tir 7,57% den 10,84%, ty le amylose 
khong thap hon 25% vd chidu ddi gel tir 46 ddn 70 
mm. Khi xem xet cac tieu chi nay. ca gao lut va gao 
xat tir gidng lua OM 1352 ddu dat yeu cdu ky thuat 
de san xuat bun. 

Gao liit cd khoang nhiet dp hd hoa tinh hot la 80-
95''C vd cao hon 1"C so voi gao xat. Trong quy tiinh 
san xuat biin. cac hat tinh bot gao cdn phai dugc hd 
hda. Khi dd, hat tinh bpt tnrong no- va dp nhirt khdi 
bpt tang len; mot sd phan tii amylose va amylopectin 
se dugc giai phdng ra khoi cac hat tinh hot va giu vai 
trd nhu la "chat kdt dinh" de hen ket cdc thanh phan 
trong hot gao lai v6i nhau tao nen hinh dang ciia soi 
biin. Nhu vay. nhiet do dp dim trong quy trinh san 
xuat biin can phai dao dpng hong khoang nliiet dp 
hd hda ndi hen. 

3.2. Anh huong cdc y^u t6 c6ng ngh$ cua qud 
trinh dp dim cd gia nhiet d^n dO chin vd tinh chat cau 
tnic cua biin tuoi 

3.2.1. Anh hirdng ham luong chdt kho cua huyen 
phu hot gao den kha nang tao spi bun cua thiet bi ep 
dim vd do chin cua bun 

tniydn nhiet va miic do hd hda tinh bot trong buong 
ep dim. Bang 3 cho thdy khi giam ham lugng t-'hâ  
kh6 cua huyen phii bot gao xat tiii do nhot se giain, 
nguyen lieu dd di chuyen hong budng ep. tiiiet bi ep 
dim it bi nghet vd dp chin ciia sgi bun tang len. 1 uy 
nhien, su giam hdm lugng chdt kho ciia huyen phu 
hot gao lam tang do dm ciia spi biin; tu do lam giam 
kha nang lien ket giua cdc thdnh phdn hong bot gao 
vol nhau de tao nen cdu tnic spi biin, soi bun de bi 
diit hon. Ddi voi bpt gao Iirt. khi giam ham luong 
chat kho cua huydn phii bpt gao lut tiii cung tiiu 
duoc cdc quy luat tuong tu vd dp chin vd do &m 
nhung sgi biin tii bpt gao Iirt rdt dd bi dirt kin thoat ra 
tiJ 16 khuon cua thiet bi ep dun U'ong tdt ca cdc 
nghiem thiic khao sat. Nguyen nhan ciia hien hrong 
nay la do lop vd cam hong ĝ io liil giau chat beo va 
chdl xo; ham lugng xo va beo tSng cao khien cho cac 
phan tii amylose va amylopectin dugc giai phdng ra 
tii hat tinh bpt khd kdt dinh cac thanh phan ciia bpt 
gao Iai vdi nhau de tao hinh sgi bun (Marti, 
Seetharaman va Pagani, 2010). Do dd, soi biin tir hot 
gao Iiit de bi dirt di hong qua tiinh tao hinh so vdi spi 
biin tir bpt gao xdt. Ngoai ra, gao liit can nhieu nang 
lugng hon de hd hoa tinh hot so vdi gao xat (Wu, 
Gunaratne, Gan, Bao, Corke vd Jiang, 2018) do nhiet 
do hd hda ciia gao lut ldn hon. Trong cung mpt dieu 
kien dp dim, bun tir gao liil luon cd do chin thap hon 
biin tir gao xat. 

Ham lupng chat kh6 cua huydn phii hot gao se 
anh hudng den dp nhdt, khd nang truydn khdi. 

Bang 3. Anh hudng hdm lugng chdt khO cua huydn phu bpt ggo d^n kha nSng tao spi btin cua tiiidt hi dp dim 
Gao xat Gao liit 

Ham luong chdt kho 
ciia huydn phii hot 54,3 ±0,5" 45,0 + 0.1 

Dp nhdt hon hpp bpt 
(cP) 

692 + 38" 308+15' 134+ 3 r 468 + 30" 

Kha nang tao spi biin 
cua thiet bi ep dim 

- Sgi bun Hen 
tuc thoat ra tii 

16 khu6n 
-Sgi biin 

khong bl dirt 
- Thidt bl de 

bi nghet 

- Soi biin hen , 
tuc thoat ra tu 

16 khu6n 
- Soi biin 

k]i6ng bl diit 
- Thiet hi 
khong hi 

nghet 

Dp chin ciia biin (%) 68.6+ 4.5'-' 107.1 ±4.3" 

Do am cua biin (%) 56.2+1.3" 

- Sgi bun khong 
lien tuc thoat ra 

tir 16 khuon 
- Soi bun de bi 

diit 
- Thiet bi kh6ng 

bi nghet 

114.8 ±4,2' 

- Sgi bim 
khong hen 

tuc thoat ra tu 
16 khuon 

- Spi bun de 
bidiit 

- Thiet bi dd 
bi nghet 

56.2 ± 6.0' 74,2 ±4.1 

52,3 ± 0,9" 54.2 ± 0.9̂  

Cac chu cdi khac nhau ti-en cung 1 hang bieu thi sir khac biet coy nghia thdng ke omuc y nghia 5%. 
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Khi ham luong chat kh6 cua huyen phu hot gao 
xat va huydn phii hot gao liit la 45%, dp nhdt ciia 
huydn phii hot gao tiiu dugc xap xi la 300 ± 30 cP, 
thidt bi ep dim khong hi nghet va soi bun duoc dun 
ra lien tuc tir 16 khuon cua budng ep. De tranh hien 
tuong sgi hiin tii gao Iiit hi dirt di khi ra khdi budng 
ep, mpt sd nha san xuat da su dung phu gia tdng hop 
d̂  cai thien can tnic ciia san phdm. Nghien ciiu nay 
hudng den cong nghe khong sir dung phu gia tdng 
hgp hong quy hinh che bidn thuc pham. Do dd, hot 
gao lul se duoc phdi tron voi mpt phdn bpt gao xat 
nhdm lam giam hdi ham lupng xo va beo trong 
huyen phii bpt gao tmdc khi tidn hanh dp dun tao ra 
san phdm biin. 

.3.2.2. Anh hudng ti le gao xat/gao lut den dp 
chin va tinh chat cau tnic cua soi bun 

Trong till nghiem ndy, hot gao xat duoc phdi 
trgn voi hot gao liit theo cac ty le khac nhau rdi bd 
sung them nude de tao huyen phii hot gao cd do nhirt 
xap xi 300 ± 30 cP. Ket qua thuc nghiem duoc trinh 
bay b̂ en bang 4. 

Cdc mdu bun cd b6 sung gao xai ddu co d6 am 
cao hon so voi mdu biin chi dugc lam hi gao lut. 
Nguyen nhan Id do biin tu- gao lut nhidu chdt xo hon 
va chat xo co kha nang lien ket tdt voi nuoc. Nhiing 
phan tii nuoc hen ket kliong tiid bay hoi va khong 
dinh lugng dugc trong phuong phap xac dinh dp am 
ciia bun. Khi tang ty le gao xat bd sung, dp chin cung 
nhu tat ca cac thong so ve cdu tnic bun nhu do cimg, 
do dai, dp dan hdi va dp dinh cua biin deu tang. Chdl 
xo trong gao lut gay kho khan cho qua trinh hd hoa 
tmh hot (Wu, Gunaratne, Gan, Bao, Corke va Jiang, 
2018) nen khi t>' le gao liit cang cao thi niiic do chin 
ciia biin cang thdp. Nhu da trinh bay hong phdn 
3.2.1, ham lupng xo va bdo ti'ong khdi hot gao tang 
cao khien cho cdc phan tir amylose va amylopectin 
duoc giai phong ra tir hat tinh bpt kho ket dinh cac 
thdnh phdn cua hot gao lai v6i nhau de tao nen cau 
tnic spi biin. Ket qua la sgi biin lu gao liil co dp ciing 
va dp dai deu thdp hon truong hpp biin duqc Idm tir 
hdn hop gao Iul va gao xat. 

Bing 4. An 
Tl 16 b()t gao xat bd 
sung (% so voi tong 
khoi Itrpng hot gao 

luft va gao xat) 
DO nhot Hon hop 

bot (cP) 
Do am cua biin (%) 
Do chin cua biin (%) 

Do cimg (N) 
Do dai (N) 

Do dan h6l (nun) 
Do dinh (mJ) 

1 huong cua ti 1$ bpt gao xit bo sung d^ 

0% 

285± 28' 

54.2 ±0.9"' 
74.2 ±4,1'' 
3,1+0,5'' 
2,1 ±0,3" 
2,6±0,l ' 
-0,6 ±0,2' 

15% 

,117 ±12' 

56„3 ± 0.8' 
78.9 ±1,9' 
3.6 ± 0,4'' 

2,9 + O.f 
3,7 ±0,7'" 

-0,4 ± 0,2* 

30% 

320 ±14' 

57,0+1,1' 
85,4 ± 0,7'̂  
4,6 + 0,9' 
3,4 ± 0.2' 
4.0 ± 0.5' 
-0.3 ± 0.0" 

3 do chin va tinh ch^t citu tnic dia soi biin 

45% 

328 ± 9' 

56.7 ± 1.1' 
104.5 ± 3.3' 
6.9 ±0.8' 
5.2 + 0.4' 
3.9 ±0.6' 

-0.5 + 0.1* 

100% 

308+ 15" 

56,1 ±0,8' 
107,1 ±4,0' 
11,9± 1,3' 
6,5 ± 0,2' 
5.2 ± 0,3' 
-0,6 ±0,0' 

Klioang gia tn cua san 
pham bun tir gao xat 

tren tiii truong 

69,3+0,4-73,3 ±0,8 
98,2 ±3,7- 120,1 ±2.6 
7.6 + 0.7- 11.8 ±0.6 
5.2 ± 0.5 - 25.3±0.4 
2,7 ±0.2-3.5 ±0.2 

-1,0 ±0,0--0,5 ±0,1 

Cdc chu cai khac nhau tien cung 1 hang bieu tin sir khac biet coy nghia thdng ke d muc y nghia 5%. 
Hien nay chua cd tieu chudn cho cac chi Ueu vd 

cdu tnic ciia bun. De cd tiie danh gia tinh chat cdu 
Inic cua biin va lua chpn cac thong sd c6ng nghe phu 
lip]) ciia qua ti'inh ep dim co gia nhiet, chiing toi tien 
hanh thu Ihap cac mau biin tuoi tir gao xat va dang 
dupc ban tai cho vd sieu thi Ion hen dia ban thanh 
phd Hd Chi Minh de lam nhdm mau ddi chung. 
Nhimg mdu bun dupc Idm tu hdn hpp gao Iiit va gao 
xat hong nghien ciru nay se duoc chon khi chiing cd 
cac sd do cdu true ndm hong khoang bidn thien ciia 
t̂ ac mdu biin tiiuong mai. Ket qua trong bang 4 cho 
thdy so vol cac mdu biin thuong niai, mdu bun lam tu 

100% gao xat co do chin, do cimg va dp dai la luong 
duong, tuy nhien dp dan hoi cao hon va do am cung 
nhu dp dinh kem hon. Cac mdu bun thuong mai nay 
duoc san xudt bang phuong phap truydn thdng (hd 
hda huyen phii hot gao truoc khi ep tao hmh va lupc 
bun). Trong qua trinh lupc, nude khuech tan vao ben 
trong soi bun nen lam tang do am va do dinh nhung 
lam giam di hen kdt giiia cac phan tii Unh bpt khien 
cho dp dan hdi giam so vdi bun dugc lam chin true 
Uep U"ong thiet hi dp dim. Mau bun tu 55% gao Iiit va 
45% gao xat c6 dp chin dat 105% va cd nhieu linh chdt 
cau true nam trong khoang gia In cua nhom bun 
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thuong mai nen dirge chgn cho thi nghiem hep theo. 
De tao ra mau bun chiia nhieu nhat cdc chdt cd hoat 
tinh smh hpc thi chung toi se kh6ng tang ti le gao xat 
cao hon 45% ma se thay doi cac thong sd cong nghe 
khac nhu nhiet do va thdi gian luu cua bpt hong thiet 
bi dp dim de tidp tuc cai thien tinh chdt cdu tnic ciia 
bun. 

3.2.3. Anh hudng nhiet dp ep dim den dp chin va 
tinh chat cdu tnic cua spi bun 

Nhu da de cap den d phdn hen, sy gia nhiet la 
cdn thiet de Idm truong nd' hat tinh hot gao vd giai 
phdng ra mpt sd phan tii amylose va amylopectin de 
ket dinh cac thdnh phdn nguyen heu tao hinh sgi 
biin. Ket qua thuc nghiem tren bang 5 cho thdy khi 
tang nhiet dp ep dun tir 90 len den nhiet do T^^.^ 95''C 
thi cdc tinh chdt vd cau tnic nhu dp cimg, dp dai, dp 
dan hdi va dp dinh deu tang len. Dd la do sy gia tang 
nhiet dp dp dim se thiic day qua trinh hd hda hnh 
hot, khdi bpt hd- nen dac quanh hon, dp luc ti-ong 

Bang 5. Anh hudng ciia nhi^t dp dp dim ddn dp chin va tmh ch^t cdu tnic cua spi bun 

budng ep tang cao hon khidn cho cac phdn hi tinh 
bpt dugc giai phdng kdt dinh tdt cac tiidnh phan cua 
hot gao de tao hmh cho sgi bun; hr do dd cung, dp 
dai. dp dan hdi ciia biin se t ^ g tiieo (L. Wang, 
Duan, Zhou. Qian. Zhang va Qi, 2016). Tuy nhien, 
khi tang nhiet dp ep dim tix 95 len lOÔ C tiii cac tinh 
chdt cdu hue cua bun bi giam di. IQii nhiet do ep dun 
cao qua nhipt dp Tp̂ ^̂ . "ipt sd phan tii tinh hot dugc 
giai phdng se bi thiiy phan lam giam dp nhdt; dp dac 
cua khdi bpt giam nen cac tinh chdt nhu dp cung, dp 
dai, do dan hdi cua bun cung giam tiieo (Wu, 
Gunaratne, Gan, Bao, Corke va Jiang, 2018). 

Xet ve dp chin, gia tri nay tang ddn tiieo nhiet dp 
ep dim. Khi so sdnh vdi cac mau hiin thuong mai, 
nhiet dp ep dim 100"C se cho san pham cd cac tinh 
chat cdu tnic va dp chin tirong duong. Do do, gia tn 
nhiet do nay dugc chpn dd thuc hien thi nghiem tiep 
theo. 

Nliiet do hoi nuoc 

D6 ani cua bun (%) 
Do chin cua biin (%) 

Do Cling (N) 
Dp dai (N) 

Do dan hdi (mm) 
Do dinh (ml) 

90»C 

46,4 ± 0,8' 
71,5 ±3,7' 
28,3 ±4.0' 
9.4 ± 1.9' 
2.5 ±0.5' 
-0.8 ± O.O' 

95"C 

57.4 ± 0,6' 
88.1 ±2,1 ' 
30.1 ±5,6' 
15.7 ± 1.5' 
4.7 + 0.4' 
-0.4 ±0,1" 

lOff'C 

56.7+1,1' 
104,5 ±3,3' 
6,9 + 0,8' 
5,2 ±0,4' 
3,9 ±0,6' 
-0,5 ±0,1" 

Khoang thay doi cua biin 
thi tnrong 

69,3 ±0,4-733 ±0,8 
98,2 ±3,7- 120,1 +2,6 
7,6 ± 0,7 - 11,8 ± 0,6 
5,2 ±0,5-25,3+ 0,4 
2,7 + 0,2 - 3,5 ± 0,2 

-l,0±0,0--0,5+0,l 
Cdc chu cdi khac nhau tien cimg 1 hang bieu thi su khac biet co y nghia thdng ke d muc y nghia 5 

3.2.4. Anh hudng tiidi gian luu trong buong ep 
den do chin vd tinh chat cdu tnic ciia soi bun 

Ket qua hen bang 6 cho thay d6 chin ciia bun 
tang ddn hong khoang thdi gian ep dun da khao sat. 
Khi thdi gian ep dim id 45 hoac 60 giay thi mdu biin 

Bang 6. Anh huong thai gian luu hong buong dp dim ddn d6 chin vd tinh chdt cdu tnic cuasgjhiin 

se cd dp chin tuong tu nhu cdc mdu bun thuong mai. 
Ddi voi cdc tinh chdt cdu tnic, khi lang thoi gian ep 
dim tir 30 len 45 giay thi dp cung, dp dai va dp dan 
h6i ddu tang theo. Neu hep tuc tang thoi gian ep dun 
tir 45 len 60 giay thi cac tinh chat cau Inic bi giam di. 

Thoi gian dp dim 

Do am biin (%) 

Dp chin cua biin ( 

Dp Cling (N) 

Dp dai (N) 

Dp dan hdi (mm) 

Do dmh (mJ) 

30 giay 45 giay 

50.4 d 

60 giay 

56,7 ±1.1" 

Khoang thay ddi Ciia biin 
thi tnrong 

69.3 ± [U^_733^as 

9?..2±J3TmATjr 
7.6±a7j]j^^0f^ 

5,2 ±0,5-25.3 ±0,4 
2 .7±0_j^5 4:n,7 

•»±0.0--0,5±Qj 

Cac chu cdi khac nhau tien cung I hang bieu thi su khac biet co y nghia thdng ke d-muc y ngbla .5%, 
Thai gian dp dim cang lau tiii nang lugng sii chu yeu gdm c6 nhiet nang do hoi bao hoa ca 

dung hong qua Uinh se cdng ldn. Nang lupng ep dim bu6ng dp va co nang do ma sat va luc day cua tn 

NONG NGHIEP V A P B - • 1 - -̂  Tu;» . , -^ 
2/2020 



KHOA HOC CONG NGHE 

t̂ o ra. Miic nang lupng sir dung cang nhieu thi qua 
trinh hd hda vd giai phdng cac phan hi tinh bpt se 
cang cao khien cho d6 chin va cac tinh chdt cdu tnic 
lang tiieo (N. Wang, Maximiuk va Toews, 2012). Tuy 
nhien, neu thdi gian iim hong bu6ng ep keo ddi, cac 
phan ti> amylose va amylopectin dugc giai phong 
khdi hat hnh bot bi thuy phan; tir d6 lam giam di kha 
nang ket dinh ciia chiing va khidn cho cac tinh chat 
cdu tine ciia biin bi giam di (Wu, Gunaratne, Gan, 
Bao, Corke va Jiang, 2018). Khi thoi gian ep dun la 45 
giay, mau bim thu dupc c6 do chin vd nhidu tinh chdt 
cau triic gan vdi cac mdu biin tiiuong mai nhdt. Thdi 
gian nay dugc chon cho thi nghiem tiep theo. 

3.3. Thdnh phdn dmh dirong va chat lirgng cam 
quan ciia sdn phdm biin gao liit 

Bang 7 trinh bay thdnh phdn hda hpc cua mdu 
biin tir 100% gao xat va mdu bun tir hdn hop 55% gao 
lut vd 45% gao xdt; nhiet do va thdi gian dp dim Idn 
luot ia 100''C va 45 giay. So vdi mau biin tir gao xdt. 

mdu bun tir hdn hop gao lut vd gao xat cd ham lugng 
chat xo, tro va hpid cao hon hong khi ham luong tinh 
b6t va carbohydrate thdp hon. Dac biel, hdm lugng 
phenolic tdng. Qavonoid tdng cua mdu bun co sir 
dung gao lut lan luot cao hon 1.4 va 2,3 lan so vcn 
mau bun tir gao xat. Ben canh dd. boat tinh kliang 
oxy hda ciia mau biin cd sir dung gao Iul theo 
phuong phap DPPH va FRAP Idn luot cao hon 1.7 va 
5,2 ldn khi so sdnh voi mau bun tir gao xat. Klii so 
sanh cac sd heu ciia bang 1 va 7 la thay ham lupng 
cdc chat dinh duong va khang oxy hda hong bim 
thdp hon so vcn hong gao. Quy tiinh chd bidn da Idm 
tdn that di mot phan cac hgp chdt nay. Hien tuong 
nay cung duoc ghi nhan hong nghien cuu trudc day; 
dac biet Id qua trinh ep dim d nhiet do cao Idm tdn 
that cac chat phenolic va flavonoid (Walter. 
Marchesan, Massoni, da Silva, Sartori va Feneira, 
2013). 

STT 
1 
2 
3 
4 
5 
6 
8 
9 
10 

11 

12 

Bang7.Tli4nli 
Thanh phan 
Do am (%) 

Protein (% chM kho) 
Lipid (% chat kho) 

Xo tong (% chat kho) 
Ti-o(%chatkli6) 

Tinh hot (% chat kho) 
Cai-bohydrate (% chat kho) 

Phenolic (mg GAE /lOO g chat klio) 
Flavonoid (mg QE/100 g chat kho) 
Klia nang chdng oxy hoa tinh theo 
DPPH (iimolTE/lOOg chat kho) 

Kha nang chong oxy hoa tinh theo 
FRAP (nmol FeSOj/100 g chat kho) 

p h ^ dinh duong ciia bun 
Biin tir 100% gao xal 

57,00 ± 1,23' 
5,18 ±0,17" 
0.13 ±0.02' 
0,31 ±0.01' 
0.29 ±0.02' 
62.38 + 1.90" 
94.30 ±0.17' 
76.44 ± 4.75' 
72.4 ±4.5' 

99.33 ±21.10' 

55.67 ± 6.22' 

Btin hr 55% gao Iirt va 45% gao xat 
53,.36+ 1.27' 
5,23 ±0,18' 
0,95 ± 0,09' 
0,88 + 0,02' 
1,38 + 0.09' 

61.89 ± 1,55" 
92,45 ±0,13" 
106,73 ±4,71" 
166,44 ±7,43" 

168,35 ±21,09' 

292,00 ±81,74" 

Cdc chir cai kliac nhau tien cimg 1 hang bidu tin su khac biet cd y nghia thdng ke & muc y nghia 5%. 

Bang 8. Bi^m cam quan ciia cac mdu biin 

STT 

1 
2 

3 
4 
5 

Tinh chat cam quan 

Cau titic 

Mill 
Vi 

Man 
Miic do ira thich chung 

Mau biin tir 
100% gao xat 

7,3 ± 1' 
7,6 ±0.9' 
7.4 ± 0,5' 
7,8 ±0,7' 

7.5 ± 0.6' 

Man biin tu 55% gao liit 
va 45% gao xat 

7.1 +0.7' 
6.6 + 0.8' 
7.2 + 0.7' 
5.0 ± 1.1' 
6.5 ± 0.6' 

Nam mau biin thuong mai 

6.5± 1.3-8.1 ±0,8 
6,1 ±0,7-8.5 ±0,6 
7,2+ 0,5-7,6 ±0,9 
6,9 ± 0,5 - 8,2 ± 0,4 
6,5 ±0,7-8,1 ±0.6 

Cac chu cai khac nhau tien cimg 1 hdng bieu thi su khac biet cd y nghia thdng ke&mucy nghia 5% 
Bang 8 tiinh bay diem danh gia cam quan ciia 100% gao xat cd diem cam quan ve cau tnic, mau sdc, 

hat mdu bun duoc san xuat theo phuong phap ep dim mui va vi nam trong khoang gid tri diem sd ciia cdc 
CO gia nhiel va cac mdu bun tiiuong mai. Mdu biin tir mdu bun thuong mai. Miiu bun lu 55% gao iirt va 45% 
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thuong mai nen dugc chpn cho thi nghiem tiep theo. 
De tao ra mdu bun chua nhieu nhat cac chat co hoat 
tinh sinh hpc thi chiing toi se khong tang ti le gao xat 
cao hon 45% md se thay doi cac th6ng sd cong nghe 
khac nhu nhiet dp va thdi gian luu cita bpt trong thiet 
bj ep dun de tiep tuc cdi thien tinh chdt cau true cua 
bun. 

3.2.3. Anh hudngnhietdp ep dun ddn do chin va 
tinh chat cau tnic cua spi bun 

Nhu da de cap den b phan hen. su gia nhiet la 
cdn thiet de lam truong nd hat tinh bpt gao vd gidi 
ph6ng ra mpt sd phan tir amylose va amylopectin de 
ket dinh cac thdnh phan nguyen lieu tao hinh sgi 
biin. Ket qua thuc nghiem tren bang 5 cho thdy khi 
tang nhiet dp ep dim tir 90 len ddn nhiet dp T^.^ 95"C 
thi cdc tinh chat ve cdu tnic nhu dp ciing, dp dai, dp 
dan hdi vd dp dinh ddu tang len Dd la do sir gia tang 
nhiet dp ep dim se thiic day qud tiinh hd hda tinh 
bpt, khdi bpt hd' nen dac quanh hon. dp lire hong 

Bang 5. Anh hudng aia nhiet dp ep dim den dp chin yd tinh chdt cdu tnic cua sgi biin 

budng ep tang cao hon kiiien cho cac phan hi linh 
bpt duoc giai phdng ket dinh tdt cac tiianh phan cua 
bpt gao dd tao hinh cho sgi biin; tir do dp cmig. dp 
dai. dp dan hoi cua bun se tang tiieo (L Wang, 
Duan. Zhou, Qian, Zhang vd Qi. 2011 )̂. Tuy nhien, 
khi tang nhiet dp ep dim tu 95 len lOC'C tiii cac tinh 
chdt can hiic cua bun bi gidm di. Khi nhiet do ep dim 
cao qua nhiet dd Tp,.^, mpt sd phan tii tinh bdt dugc 
giai phdng se bi tiiuy phan lani giam dp nhdt; do dSc 
cua khdi hot giam nen cdc hnh chdt nhu dp ciing. dp 
dai, dp dan hdi cua bun cimg giam tiieo (Wu, 
Gunaratne, Gan, Bao, Corke va Jiang. 2018). 

xet vd dp chin, gia tn nay lang dan tiieo nhiet dp 
ep dim. Khi so sanh voi cac man biin thuong mai, 
nhiet dp ep dim lOÔ C se cho san phdm c6 cac tinh 
chdt cdu hiic va do chin hrong duong. Do do, gia tri 
nhiet dp nay dupc chpn de thuc hien tiii nghiem tiep 
theo. 

Nhiet do hoi nuoc 

Dp am ciia biin (%) 
Do chin cua bun (%) 

Do Cling (N) 
Do dai (N) 

Do dan hoi (mm) 
Dp dinh (nlj) 

90"C 

46.4 ± 0.8' 
71.5 ±3.7' 
28.3 + 4.0' 
9.4 ± 1.9' 
2.5+0.5' 
-0.8 ± O.o' 

95"C 

57.4 ± 0,6' 
8S. l±2. l ' 
30.1 ±5.6' 
15.7 ± 1,5' 
4,7 + 0,4' 
-0.4 ±0.1 ' 

100"C 

56,7 ±1,1' 
104,5 ±3.3" 
6,9 ±0,8' 
5,2 ±0,4' 
3,9 ± 0.6' 
-0,5 ±0,1 ' 

Khoang thay doi cua bun 
thi tnrong 

69,3 ±0,4-73,3+ 0,8 
98,2 + 3.7-120,1+2,6 
7,6 ±0,7-11,8 ±0,6 
5,2 ±0,5-25,3 ±0,4 
2,7 ±0,2-3,5 ±0,2 

-l,0±0,0--0,5±0,l 
Cac chd cai khac nhau tren cimg 1 hang bieu thi su khac biet CO y nghia thdng ke & muc y nghia 

3.2.4. Anh hirdng thdi gian luu trong budng ep se co do chin tuong tu nhu cac mau biin thuong mat. 
dfin do chin va tinh chdt cau tnic cua soi bun Doi voi cac tinh chat cau true, khi tang thin gian ep 

Kk qua ti-en bing 6 cho th^y dp chin ciia biin "J™ ^ ^0 len 45 giay thi dp ciing, do dai va dp dim 
tang dan trpng khoang thcri gian ep dim da khSo sat. ^oi deu tang theo. Neu tiep hjc tang thoi gian ep dun 
Khi thoi gian ep dim la 45 hoac 60 giay thi miu biin ' ' ' *^'™ ^0 giay thi cac tinh chai cau hiic bj giam di. 

Bang 6. Anh huong tfairi gian luu trong buong ep dim d^n dp chin v^ tinh chit c^u tnic cua soi hi'in 

Thtxi gian ep dim 

Do am bun (%) 

Dp chin cua biin (%) 

Do Cling (N) 

Do dai (NO 

Dp dan hoi (mm) 

Do dinh (m)) 

30 giay 45 giay 

50.4 ±1.0' i 

9.2 ± 3.S 

:1.3° 

12.8 ±2.1 ' 

7.4+1.0' 

60 giay 

56.7±1.1' 
104,5 ±3,3" 

5,2 ±0,4" 

3,9 ±0,6 

-0,5±0,r 

Khoang thay doi ctia biin 
tbi truong 

69.3+l)4_73.3 + os 

_98£^3J^ , l+2 .6 
7.6 + 0.7-11.8 + 0,; 

5,2 ±0,5-25,3 ±0,4 

J£±02^,5+o,2 
-l,O±0.0--(il^r^ 

Cac chd cai khac nhau tren cung 1 hang bieu thi su khac biet cd y nghia thdng ke&mucy nghia 5% 
Thcri gian ep dim cang lau thi nang luong sii chu yeu gom co nhiet nang do hoi bao bra ' . 

. . . . . . . . : . . . ""•* cap vao 
dung d-ong qua trinh se cang Ion. Nang lupng ep dim buong ep va ca nang do ma sat va luc dav 

™a true vit 
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yo ra. Miic nang lugng sii dung cang nhieu tiii qua 
trinh ho hda va giai phdng cdc phan tii tinh bpt se 
cang cap khidn cho dp chin va cac tinh chat cdu tnic 
Ung tiieo (N. Wang, Maxhmuk va Toews, 2012). Tuy 
nhien, neu thdi gian luu hong budng ep keo dai, cac 
phan di amylose vd amylopectin dupc giai phong 
khoi hat tinh bpt hi thuy phan; tir dd lam giam di kha 
DSng ket dinh cua chiing vd khidn cho cac tinh chat 
cau tnic ciia bun bi gidm di (Wu, Gunaratne, Gan, 
Bao. Corke va Jiang, 2018). Khi thdi gian ep dim Id 45 
giay, mdu bun thu dupc cd dp chin va nhidu tinh chat 
cau tnic gan voi cac mdu biin thuong mai nhat. Thdi 
gian nay diroc chpn cho thi nghiem tiep theo. 

3.3. Thaiih phan dinh duong vd chdt lupng cam 
quan ciia san pham biin gao liit 

Bang 7 ti'inh bay thanh phdn hda hpc ciia mdu 
biin tir 100% gao xat va mdu bun tir hdn hop 55% gao 
lut va 45% gao xdt; nhiet dp va thoi gian dp dim ldn 
lupt la 100°C va 45 giay. So vdi mdu biin tir gao xat. 

mdu bun hi hdn hgp gao lut va gao xat cd hdm lugng 
chdt xo, ho va lipid cao hon trong khi ham lugng tinh 
hot va carbohydrate thdp hon. Dac biet. ham Iuong 
phenohc tdng. flavonoid tdng ciia man bun cd sii 
dung gao lut Idn luot cao hon 1,4 va 2,3 ldn so vdi 
mdu bun tir gao xaL Ben canh dd, boat tinh khang 
oxy hda ciia mdu bun cd sir dung gao liit theo 
phuong phap DPPH va FRAP Idn luot cao hon 1.7 va 
5,2 Idn khi so sanh voi mdu biin tir gao xat. Khi so 
sanh cac sd heu ciia bang 1 va 7 ta thdy ham Iirpng 
cac chat dinh duong va khang oxy hoa hong biin 
thdp hon so voi trong gao. Quy hmh che bidn da lam 
tdn that di mot phan cac hgp chdt nay. Hidn Iirpng 
nay cung dugc ghi nhan ti'ong nghien cuu trudc day; 
dac biet la qua trinh ep dim 6 nhiet dp cao lam tdn 
thdt cac chat phenohc vd flavonoid (Walter, 
Marchesan, Massoni, da Silva, Sarton va Ferreira, 
2013). 

STT 
1 
2 
3 
4 
5 
6 
8 
9 
10 

11 

12 

Bang 7. Thanh 
Thanh phan 
Do am (%) 

Protein (% chat kho) 
Lipid (% chat kho) 

Xo tdng (% chat kho) 
Tro (% chat kho) 

Tinh hot (% chat kho) 
Carbohydrate (% chat kho) 

Phenolic (mg GAE /lOO g chat kho) 
Flavonoid (mg QE/100 g chat kho) 
Kha nang chong oxy hoa tinh theo 
DPPH (umolTE/lOOg chat kho) 
Kha nang chong oxy hoa tinh theo 

FRAP (pinol FeSOj/lOO g chat kho) 

phan dinh duong aia biin 
Biin tir 100% gao xat 

57.00+ 1.2.3' 
5,18±0,17' 
0,13 ±0.02' 
0,31 +0.01' 
0.29 + 0.02' 
62.38 ± 1.90' 
94,-30 ±0.17' 
76,44 + 4,75' 
72,4 ±4,5' 

99,33 ±21,10' 

55,67 + 6.22' 

Bun tu 55% gao Iirt va 45% gao xat 
53,36 ±1,27' 
5,23 + 0,18' 
0,95 ± 0,09' 
0,88 ± 0,02' 
1,38 + 0,09' 

61,89 ± 1,55' 
92,45 ±0,13° 
106,73 ±4,71' 
166,44 ±7,43" 

168,35 ±21,09' 

292,00 + 81,74" 

Cdc chu cai khde nhau tien ciing 1 hang bieu tin su khac biet c6 y nghia thdng ke & muc y ngh fa 5%. 

Bang 8. Biem cam quan cua cac mdu bun 

STT 

1 
2 
3 
4 

5 

Tinh chat cam quan 

Can hiic 
Mill 
Vi 

Mau 
Miic do ua thich chung 

Mau biin hi' 
100% gao xat 

7 ,3+1 ' 
7.6 ± 0.9' 
7.4 ±0.5' 
7,8 ± 0,7' 
7.5 ±0,6' 

Man bun tir 55% gao Iirt 
va 45% gao xat 

7.1+0.7' 
6.6 + 0.8' 
7.2+0.7' 

5 . 0 ± l . r 
6.5 ± 0.6' 

Nam man biin thuong mai 

6.5± 1.3-8.1 ±0,8 
6,1 ±0,7-8,5+0,6 
7,2 ±0,5-7.6 ±0.9 
6.9 ± 0,5 - 8,2 ± 0,4 
6,5+0,7-8,1 ±0,6 

Cac chuc;ii khac nhau tien cimg 1 hang bidu thi sukhdc biet coy nghia thdng ke d muc y nghia 5%. 
Bang 8 trinh hay diem danh gia cam quan cua 100% gao xat c6 diem cam quan vd cau true, mau sdc, 

hai mdu bun dugc san xudl theo phuong phap dp dim mui va vj ndm hong khoang gia hj diem sd ciia cdc 
CO gia nhiei va cac mdu biin thuong mai. Mdu bun tir mdu bun thuong mai. Mau biin tu 55% gao Iirt va 45% 
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gao xat cd didm cam quan ve cau true va vi khong 
khac biet CO y nghia so voi mau biin ttr 100% gao xaL 
Tuy nhien, diem cam quan vd miu cua mau bun di 
hdn hgp gao Iirt va gao xat thi thap hon so voi mau 
bim tu 100% gao xal nhung vdn ndm hong khoang 
gia tn diem sd cua ciia cac mdu biin thuong mai. 
Nguyen nhan cua hien tugng nay la do mau biin tir 
gao liit va gao xat thoang nhe miu beo vi gao Iirt chua 
ham lugng chat beo cao virot hoi so vdi gao xat: cac 
san pham bun truydn thdng duoc lam tir gao xat 
thuung kh6ng co miu beo. Ve mau sac. mau biin tir 
55% gao liit va 45% gao xat cd didm cam quan thap 
hon hdn mdu bim tir 100% gao xal va ndm ngoai 
khoang gid tn diem sd cua cac mdu bim thuong mai. 
Dd Id do gao lirt ldm cho mdu bun cd mau vang sam 
trong khi cac mau biin thuong mai deu cd mdu trang. 
Nhupc diem nay cd the dirpx: nguoi tieu dimg chap 
nhan khi nha san xuat ghi ro tren bao bi san pham la 
bun tir gao liit chiia cac hop chat flavonoid cd hoat 
tinh khang oxy hoa va tdt cho sire khde. Gdn day. khi 
nghien cim anh hudng ciia t\' le gao liit dd nay mdm 
bd sung vdo gao xdt de san xudt bim, Nguyen va 
Chutamat (2018) cung nhan thdy ndu tang l\- le gao 
lut dd nay mdm so voi gao xat thi didm cam quan ve 
mau sdc. miii, \i va cdu tnic se giam di; didm cam 
quan ciia mdu biin tir 40% gao lut dd nay mdm va 60% 
gao xal vdn duoc ngudi tieu dimg chap nhan. 

4. KETLUAN 

Khi sir dung thidt bi ep dun co gia nhiet de san 
xudl bun, spi bun tir gao liit de bi diit va thiet bi ep 
dim de bi nghet hon so voi viec sir dung gao xat. Neu 
tang ty le gao xdt hong h6n hpp gao lirt vd gao xat dd 
lam bun. tang nhiet do dp dun tir 90 len 95^ (Tp,.̂ ) 
va tang thdi gian dp dim tir 30 len 45 giay, dd chin va 
cac tinh chdt cdu tnic cua bun tuoi se tang theo. Khi 
tiep tuc lang nhiet do tii 95 len 100"C va tang tiioi 
gian ep dim tir 45 len 60 giay thi dp chin va dp dinh 
cua bun se tang tidp nhmig dp cimg. dp dai va dp dan 
hdi se bi giani di. Voi t>- le gao xat bd sung la 45%, 
nhiet dp dp dun 100*'C va tiioi gian ep dim 45 giay Ihi 
san phdm biin tao thanh co dp chm va tmh chdt cdu 
tnic tirong tir nhu nhimg mdu bun thuong mai nhung 
lai CO ham lupng cac chdt dmh duong va hoat tinh 
sinh hoc cao vaat trpi. Phuong phap ep dim c6 gia 
nhiet dupc xem la giau tidm nang de ung dung vao 
thuc tidn vi miic do co gidi h6a cao vd thoi gian san 
xudt nit ngan so voi phuong phap lam bun truydn 
Ihdng. 
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EFFECTS OF TECHNOLOGICAL FACTORS OF THE COOKING EXTRUSION ON THE DEGREE OF 

STARCH GELATINIZATION AND STRUCTURAL PROPERTIES OF BROWN RICE VERMICELU 

Trinh TTu Kieu Oanh, Ho Anh Tuan, Nguyen Ngoc Son, 

Tran Doan Son, Tran Thi TTiu Tra, Ton Nu Minh Nguyet, Le Van Viet Man 

Summary 
Brown rice is rich in nutnents due lo the bran layer and the content of dielaiy fiber, viUmiins and minerals 
of brown rice is higher than that of polished rice. Current tendency of consummers is lo utilize brown rice 
products because of their health benefits. In Ibis study, the effects of technological factoids of Ihe cooking 
extrusion including lolal content of rice suspension, ratio of polish rice and brown rice in the rice 
suspension, extrusion temperature and Ume on the degree of starch gelatinization and stRictiira! properties 
of brown rice vermicelli were invesUgated. ITie obtained results showed dial the brown rice vemiicelli had 
lower degree of starch gelatinization and less elasuc Ihan the polished rice vennicelli. The vermicelli 
sample from 55% brown rice and 45% polish nee suspension with total solid content of 45%, extrusion 
temperature of 100''C and exfrusion lime of 45 sec had similar degree of starch gelatmizalion as well as 
hardness, springiness, adhesiveness and gumminess to the selected commercial vemiicelli from polish rice. 
In addition, the vennciell sample from brown and polished rice mixture had significanUy higher content of 
nutnents and bioactive compounds including phenolics. fiavonoids, diatery fiber and ash than that from 
polished rice. 

Keywords: Brown nee. extrusion, texture, vermicelli. 
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