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Gao Iat 1a nguyén liéu giau gia tri dinh dudng nho chira nhiéu hop chat sinh hoc ¢6 hoat tinh khang
oxy hoa cao, déc biét la anthocyanin va polyphenol trong cac giong gao mau. Vi€c phat trién cac san
pham snack tir gao 1ut thong qua cong nghé ép dun 1a mot hudng di tiém ning nham tao ra thuc pham
tién loi co gia tri dinh dudng va cam quan cao. Muc ti€u ctia nghién ctru nay la danh g1a anh huong cua
gidng gao 1t (gao tim Soc ‘Trang, gao den va gao nép tim than) va ty 1 phdi trén véi gao tring ST25
(20/80, 30/70 va 40/60, khdi luong/khdi lwong) dén cac dac tinh chit lugng cua snack ép dun. Cac chi
tiéu dugc khao sat bao gom do 4m, do cung, d6 no, khdi lugng riéng, mau sdc (L*, a*, 'b* va géc mau
H®), hoat tinh khang oxy hoa (DPPH) va gia tri cam quan. Két qua cho thdy, khi gidng gao co anh
huéng rd rét dén ham luong a am gid tri mau b*, khdi lugng riéng va kha ning khang oxy héa, trong khi
ty 1& phdi tron chi phdi chu yéu dén L*, a*, 6 cing va do nd cuia snack ép dun. Viée ting ty 1& gao lit
trong cong thirc, cic mau snack c6 xu hudng ting do am trude sdy, hoat tinh khang oxy hoa DPPH va
d9d nd, trong khi do 4m sau séy, khéi lwong riéng, d6 clng va gia tri L* ¢ xu huong giam. Trong 56
cac gidng duge khao sat, gao nép tim than cho hoat tinh khang oxy hoa cao nhit. Nhin chung, sy két
hop gitra gao ST25 va cac giong gao lut giau hop chat sinh hoc da gop phan tao ra san pham snack
gion x6p, mau sic tw nhién va gia tri strc khoe vuot troi véi kha nang chong oxy hoa cao (DPPH dat
2,32 mg TE/g CK) v6i d6 no 1,68 lan va do cimg 30,11 N, cho thdy tiém ning tmg dung trong phat
trién cac san phdm snack dinh dudng tir gao tai Viét Nam.

Tir khoa: DPPH, dé né, do cimg, giong gao, snack ép dim, ti 1é gao lirt.

1. DAT VAN BE

DPdng bang song Ciru Long (PBSCL) 1a ving
san xuét lua gao trong diém cua Viét Nam, gitr vai
tro then chot trong chu01 cung Ung loa gao quoc
gia va xuit khau toan cau [1]. Trong s6 cic gidng
Ita duogc canh tac tai Viét Nam, ST25 duoc xem la
mot trong nhitng gidng laa tiéu biéu nhat, nhiéu
lin dwoc vinh danh véi gidi thuong “Gao ngon
nhit thé gioi”. Gidng gao niy c6 dic tinh hat dai,
com trang trong, hwong thom dic trung, do déo
cao, gia tri dinh dudng t6t va niang suit 6n dinh,
nh¢ d6 ngay cang dugc ua chudng trén thi truong
trong nude va quoc té [2]. Tuy nhién, phan 16n san
pham tir ST25 hién nay van tap trung vao dang
gao xay trang truyen thong, trong khi tiém nang

tmg dung vao cac san pham ché bién gid tri gia
tang con chua dugc khai thac day du.

Ngudi tiéu ding khéng chi quan tim dén yéu
t6 ngon miéng ma con chi trong dén gia tri dinh
dudng va loi ich ddi véi ste khoe, dic biét 1a cac
san phém c6 kha nang hd trg kiém soat can nang,
phong ngira bénh man tinh va cung cép hop chat
sinh hoc tu nhién. Trong bdi canh dé, gao lut
ngay cang dugc danh gia cao do van giir nguyén
16p cam - noi tdp trung nhiéu vitamin, khoang
chat, chit xo va cac hop chit chdng oxy hoa.
Dang chu ¥, cac giéng gao lit den va gao It tim
chira nhiéu athocyanin c6 hoat tinh khang oxy
hoa cao, thuong dugc danh gia thong qua phuong
phap DPPH. Nhiéu nghién ctru cho thiy cac hop
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chat nay gép phan lam giam nguy co mic bénh
tim mach, dai thao duong type 2, béo phi va mot
s6 dang ung thu, dong thoi c6 tac dung cai thién
chirc nang ndo bo, hd tro tri nhd va 1am cham qua
trinh 130 hoa [3].

Véi gia tri dinh dudng va chirc ning ndi bat,
gao Iut, dac biét 1a gao 1t mau, 14 nguyén li€u
tiém ning cho phat trién cac san pham snack dinh
dudng. Snack 14 nhém thuc pham tién loi, thuong
dugc sir dung gitra cac bira chinh nham cung cap
nang luong nhanh hodc tao cam gidc ngon miéng,
dugc wa chudng nho cau trac gion xdp, huong vi
hép dan va tinh tién dung cao. Cac san pham
snack tir ngii coc nguyén hat va gao lut phan anh
16 xu hudng phat trién cac dong thyc phim “in
vit lanh manh”, vira dap Ung nhu cdu cam quan
vira mang lai loi ich stic khoe [4].

Trong s cac cong nghé ché bién snack, cong
ngh¢ ép dun (extrusion) duge xem la dac biét phu
hop cho san xuét snack tir ngii cdc nho kha nang
xir Iy & nhiét do cao trong thoi gian ngén, gitp
tiéu di€t vi sinh vat gay hai, bat hoat enzyme
lipase va protease, dbng thoi tiét kiém ning luong
va than thi¢én v6i mdi truong [5]. Tuy nhién, dé
tao ra san phdm snack gao c6 chat luong cam
quan va gia tri dinh dudng cao, qua trinh ép dun
can duoc kiém soat chat ch&. Nghién ciru trén ngii
cbe ép dun tir gao lut do va den bang cong nghé
ép dun hai tryc vit cho thiy d6 4m nguyén liéu c6
anh huong manh hon nhiét d6 dén céc tinh chat
hoéa 1y cta san pham - bao gdm mau séc, thé tich,
ciu truc va kha nang hoa tan: Khi ting d6 am
phdi tron, san pham c6 xu hudng giam do no,
tang khdi luong riéng, ting do clng va sim mau
hon [6]. Tuong tu, cac tinh chat vat 1y (d6 nhot,
clu tric, d6 rong) va gia tri dinh dudng (ham
lugng phenolic, anthocyanin, kha nang khéng oxy
héa) ctia snack phuong phép ép dun hai truc vit
cling da duoc ghi nhan c6 sy thay d6i 16 rét theo
loai gao ché bién tir gao tring, do va den [4].
Ham lugng amylose cao da dugc ghi nhan lam
tang do két tinh cua pellet, hinh thanh cdu trac té
bao khi nho va day dac hon, tir d6 lam giam do
ng va tang do cung, do gion gay cua snack gao
trang sau ép dun [7]. Nhitng két qua nay cho thay
cong thic ph01 tron nguyén liéu anh hudng dén
céc tinh chat cong nghé, dong thoi gop phan lam
suy gidm hoat tinh khang oxy hoa trong snack
trong qua trinh ché bién bang ép dun hai truc vit.

Tuy nhién, mirc d6 anh hudng cua cac gidng gao
c6 sic tb - gao tim, gao den va nép tim - v6i ham
lugng amylose khac biét, khi phéi tron voi gao
trang ST25 & cac ty 1 khac nhau, dén tinh chét
vat ly, kha nang khang oxy hda va gia tri cam
quan cua snack ép dun mot truc vit van chua
dugc nghién ciru day du.

Do @0, viéc nghlen clru nay danh gia mue do
anh huong va moi tuéng quan gitra giéng gao lut
mau két hop véi gao ST25 vdi cac tinh chat hoa
Iy va kha nang khang oxy hoa cua snack 1 can
thiét, nham vira khai thac hiéu qua lgi thé ngudn
nguyén liéu dac hitu cia DPBSCL, vura phat trién
san pham snack tién loi dat gia tri cam quan cao,
giau dinh dudng va cé 1¢i cho strc khoe, dap ung
xu hudng ti€u dung thyuc phém hién dai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thanh phén nguyén li¢u

Thi nghiém dugc thiét ké theo mé hinh hai
yéu t, bao gém (i) gidng gao va (ii) ty 1& phdi
tron. Ba gidng gao co sic to dugc lya chon lam
nguyén liéu nghién ctru, gdm gao tim Soc Tring
(amylose 13,73% va anthocyanin 200,45 mg%),
gao den Phuc Tho (amylose 2,82% va 121,60
mg%) va gao nép tim than (amylose 0,09% va
280,13 mg). Cac gidng gao nay duoc phdi tron
v6i gao tring ST25 (18,27% amylose va 280,13)
theo ba ty 18 khdi luong gao mau/gao trang 1a
20/80, 30/70 va 40/60 nham khao sat anh huong
cia thanh phan nguyén liéu va ham luong
amylose dén dic tinh cta san phiam snack. Bén
canh do, cac cong thirc phéi tron con duoc bd
sung 5% tinh bot bép, 0,525% NaCl, 0,04% axit
citric va 0,21% NaHCO; nhim dam bao tinh
ddng nhét cia hdn hop bot va cai thién cac déc
tinh chire nang trong qua trinh ché bién, bao gom
kha ning nd, cau tric va cam quan ciia san pham
Nudc dugc boé sung vao hdn hop bot dé dicu
chinh 6 4m cudi cung dat 18%, phu hop véi yéu
cau cong nghé cua qua trinh dun.

2.2. Phuong phap thi nghiém

2.2.1. Chuan bj snack ép din

Qué trinh tao hinh bang phuong phap dun
duoc tién hanh trén thiét bi dun truc vit don o
ning suit 50 - 70 kg/h, st dung dong co cong
suat 5,5 kW va ngudn dién ba pha 380 V - 50 Hz.
Thiét bi ép dun cua VINASTAR (NB3000, Viét
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Nam) dugc thiét ké vé6i dai toe do truc vit tir 200
dén 800 vong/phit va cdu hinh hinh hoc gém
khuoén dun duong kinh 1,3 cm, truc vit dai 12 cm,
duong kinh budng dun 3,4 cm, chiéu rong kénh
vit 1,4 cm, chiéu rong canh vit 0,5 cm va budc vit
1,5 cm. Trong sudt qua trinh thi nghiém, toc do
truc vit duge duy tri 6 mac 450 vong/phit, nhiét
d6 duoc kiém soat 120 - 125°C, va luu Tuong cap
liéu dugc giir on dinh 10kg/ gio cho tit ca cac ty
1€ phéi trén gao nhiam dam bao diéu kién dun
d6ng nhat. Sau khi dun, san pham dun duoc siy &
60°C trong 60 phut dé giam ham am va 6n dinh
cAu trac san pham.

2.2.2. B am

Do 4m (%) 14 ham lugng nudc ciia mau dugc
xac dinh bang cach sdy 5 g miu da nghién trong
ta sdy ¢ 105°C trong 24 gid theo phwong phép
AOAC [8].

2.2.3. Do no

Do no (lan) cua san pham dun duoc xac dinh
bang ty s giita duong kinh ngoai cua san pham
va duong kinh 18 khuon. Puong kinh san phim
dun va duong kinh 16 khudén dugc do bang thudc
cap dién tor Vernier. D6i véi mdi lan lip, muoi
mau dugce do va gia tri trung binh duoc sir dung
cho phén tich thong ké [9].

2.2.4. Khéi lwong riéng

Khéi luong riéng (D) cta san pham snack ép
dun dugc xac dinh theo phuong phap hinh hoc,
bang ty sb giita khdi luong va thé tich miu hinh
try [10]. Muoi mau snack cé dang hinh truy duoc
lya chon ngau nhién va can riéng 1¢ dé xac dinh
khéi luong. Thé tich cua mdi mau dugc xac dinh
thong qua viéc do dudng kinh va chiéu dai bang
thudc cap dién tir Vernier. Tur cac thong s6 hinh
hoc thu dugc, thé tich hinh tru ciia mau dugce tinh
toan, sau d6 khi lugng riéng dugc xac dinh bé'mg
cach lay khdi lwong chia cho thé tich twong tng.
Khéi lugng riéng ctia mau hinh try dugc tinh theo
cong thire:

Y
.cm? ‘1':rung"€'ngoaxr [ ]

mxLx
3

Trong d6, L 14 chiéu dai san pham (cm), m Ia
khéi lugng san pham dun (g), dtrong 1a dudng
kinh trong san phidm (cm), dngoai 1a duong kinh
ngoai san pham (cm).

2.2.5. Do citrng banh snack

Tinh chat cdu trac cua san pham snack duoc
xéac dinh bang may phan tich két ciu TA. XT Plus
Texture Analyser (Stable Micro Systems, UK)
gan bo ludi cit. Cac thong sb thir ' nghiém gom toc
do trude tht nghiém 2,0 mm/s, tde do thir nghiém
1,0 mm/s, toc do sau thir nghiém 10,0 mm/s va
khoang cach nén 5,0 mm. Puong cong luc—thoi
gian dugc ghi nhan dé xac dinh luc cuc dai N),
gia tri nay duoc sir dung lam chi tiéu biéu thi do
ctng va dic tinh gion ctia san phdm dun [11].

2.2.6. Mau sdc

Céc gia tri mau L*, a* va b* dugc xac dinh
bang may do mau (Linshang LS172, Trung
Quéc). M&di miu duoc do tai nhiu vi tri trén bé
mat voi ba 1an lip. Goc mau (H®) duoc tinh theo
cong thire sau [12]:

H® = actan(:—:) 2]

Trong hé mau nay, chi s L* (d6 sang) biéu
thi mirc d6 sang cua mau sic, dao dong tir den
(L* = 0) dén tring (L* = 100). Gi4 tri a* (tryc do-
xanh luc) phan anh mic d6 do (a* duong) hoac
xanh lyc (a* am), trong khi gia tri b* (truc vang-
xanh lam) thé hién mtc d6 vang (b* duong) hoic
xanh lam (b* am).

2.2.7. Kha néng bdt goc tw do DPPH

Hoat tinh khang oxy héa ciia mau dugc xéc
dinh bang phép thir bt giit gdc ty do DPPH (2,2-
diphenyl-1-picrylhydrazyl). Phuong phap nay
dwa trén kha nang khir cua cac hop chét chéng
oxy hoa trong mau, lam d6i mau dung dich DPPH
tir tim sang vang nhat, kém theo sy giam d6 hap
thu tai bude song 517 nm [13]. Mirc d6 suy gidm
do hép thu duoc st dung dé danh gia nang luc
khang oxy hoa, v6i két qua dugc chuan hoa theo
Trolox va biéu thi dudi dang kha ning khang oxy
héa tuong duong Trolox (Trolox Equivalent
Antioxidant Capacity, TEAC), phan anh dinh
lwong kha ning quét gbc tw do cua mau trong 1
gam chét kho (CK).

DPPH("““ € Dr-%

) m( I..:'.J-'J.'

Trong d6, C 1a néng do duong luong trolox
trong mau do, xac dinh dudng chuan (mg/1g CK),
DF 1a hé s6 pha lodng dung dich trich trugc khi
phan tich, V 1a thé tich dich trich (mL), m 1a khi
luong mau (g), wlado 4m cua mau.

x 100 [3]
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2.2.8. Danh gid cam quan

Panh gia cam quan snack bang phuong phéap
cho diém QDA (Quantitative Descriptive Analysis).
Hoi dong danh gia cam quan dugc thanh 1ap véi 15
thanh vién. Chat luong cam quan snack dugc mé ta
bing mau sdc, cau tric, mui va vi. Panh gia cam
quan mdi thudc tinh ctia banh dugc xay dung theo
thang diém mé ta tir 1 d&én 5 [14].

2.2.9. Phadn tich sé liéu

Thi nghiém dugc lap lai 3 1an. S liéu duoc
thong ké bang chuong trinh Statgraphics
Centurion 15 dé tinh ANOVA, kiém dinh bang
Fisher t test, su khac biét c6 ¥y nghia (LSD). Phan
tram dnh huong (variance component) dugc tinh
ti 1¢ % giita tong binh phuong d¢ léch (sum of
square) so voi tong cac do 1éch binh phuong toan
bd (total sum of square).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng cac gidng gao lit dén cac
tinh chat hoa 1y va DPPH ciia snack ép dun

Kha nang va mirc d6 anh huong cua hai nhan
td 1a glong gao lut va ty 1é phdi tron den cac chi
tiéu chat lugng cta snack ép dun, bao gdém do am
(trude va sau khi sdy), cac thong sé mau (L*, a*,
b* va gbc mau H°), d6 ctng, do ng, khdi luong
riéng va hoat tinh khang oxy héa (DPPH), dugc
danh gia va trinh bay trong bang 1 va hinh 1.

Két qua phan tich phuong sai cho thiy, giéng
gao lut anh hudng ¢ y nghia rat cao (p < 0,001)
dén d6 am trudc sdy, do am sau sdy, cac thong sb
mau L*, b* va goc mau H°, cling nhu dd cimg
cua san pham. Trong khi d6, anh hudng cta nhan
t6 nay dén hoat tinh khang oxy héa DPPH chi ¢

muc trung binh (p < 0,01), cho thdy thanh phan
gidng gao chu yéu chi phdi dic tinh vat Iy va cam
quan bé mat hon 1a kha ning chéng oxy hoa cua
san pham cudi.

Déi V61 nhéan t6 ty 18 phdi tron, két qua cho
thy yeu t6 nay c6 anh huong rat 1o rét (p <
0,001) dén do 4 am trude say, do 4 am sau sy, toan
bd cac thong s6 mau (L*, a*, b* va H°) ciing nhu
do cung cua snack ép dun. Tuy nhién, tuong tu
nhu gidng gao, ty 1¢ phéi tron chi tic dong & mirc
trung binh (p < 0,01) dén hoat tinh DPPH, cho
thidy kha ning chong oxy hoa khong chi phu
thugc vao ty 1€ phéi tron ma con chiu anh huong
clia cac yéu tb khac nhu diéu kién xir 1y nhiét va
mirc d6 phan hay hop chat phenolic trong qua
trinh ép dun.

Xét vé sy tuong tac glua glong gao lut va ty
1¢ phdi tron, két qua cho thdy twong tac nay anh
huéng ¢6 ¥ nghia rit cao (p < 0,001) dén d6 am
trudc séy, d6 am sau sdy va cac thong sb mau L*
va b*, dong thot anh huoéng ¢ mirc trung binh (p
< 0,01) d&n goc mau Ho. Pdi v6i thong so mau
a*, su tuong tac chi thé hién anh huong yeu (p<
0,05). Nhitng két qua nay cho thiy su két hop
gitta loai gao lat va ty 1& phdi tron dong vai tro
quan trong trong viéc hinh thanh dic tinh mau sic
va trang thai 4m cia san pham, trong khi anh
hudng dén sic d6 - xanh (a*) it nhay cam hon voi
su twong tac cua hai nhan to nay.

Két qua phan tich phuong sai cho thay muc do
dong gop cua cac yéu td cong nghé dén sy bién
thién ctia cac chi tiéu chat lwong 1a khac nhau va
phu thudc 13 rét vao timg thong s6 cu thé.

Bang 1. Trung binh binh phwong sw thayrd(:)i dd Am trudée sy, do ﬁm sau sy, mau sic (L*, a*,
b*, Ho), khoi luwgng riéng, dé né, cau tric va DPPH theo giong gao va ti 1€ gao lut

) Trung binh binh phuong
Nhan t0
Wt Ws L* a* b* H° KLR BN bC DPPH
A: Gidng| 0,071%%* |0,043%*%| 88, 18%** | 0,78 |16,13***/628,67***|1,63x10-3|0,21x10-3{19,18***| 0,56**
B: Til¢ | 0,022%** |0,055%*%|159,69*** |8,50%** 10,13***/500,14***/0,38x10-3 |5,91x10-3[28,99***| 0,55%**
A*B | 0,181%%* |0,244%**| 2536*** | (,85% |4,91*%**| 80,26** |0,04x10-3|0,47x10-3| 0,89* 0,03
Saisd | 0,002 0,001 0,21 0,25 0,14 15,74 10,51x10-3|1,73x10-3| 0,24 0,09

Chii thich: ***: p < 0,001; **: 0,001 <p < 0,01; *: p < 0,05; Wt: B$ dm trude sdy; Ws: D§ am
snack (sau say); KLR: Khoi luwong riéng; DN: Do no; PC: Do cung, va DPPH, 2 2-diphenyl-1-

picrylhydrazyl.
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Cidc tinh chat cia snack ép dun

Hinh 1. Phin trim anh hwéng cia giong va ti 1¢ gao 1t dén
cac tinh chat hoa ly va DPPH ciia snack gao ép dun

Yéu t6 gidng gao lut thé hién vai tro chi phéi
chu yéu ddi véi cac thong sé mau sic, trong do
chiém ty 1& bién thién cao d6i v6i gia tri mau tong
(43,24%) va gbc mau H° (43,93%). Diéu nay cho
thdy dic tinh sic t6 ty nhién va thanh phan hoa
hoc déc trung cua timg gidng gao c6 anh huong
quyét dinh dén biéu hién mau sac cua san pham
snack. Bén canh do, yéu t6 gidng ciing tac dong
dang ké dén khdi luong riéng (22,95%) va hoat
tinh khang oxy héa DPPH (28,08%), phan anh
vai tro cua thanh phan ciu tric tinh bot va ham
lwong hop chét sinh hoc trong viéc hinh thanh cau
trac vat ly va gia tri chirc nang cta san pham.

Nguoc lai, ty 1¢ bd sung (ty 1é ph01 tron gao
lut/gao trang) dugc xac dinh la yéu to chi phbi
chinh i véi cac thong sb mau L* (53,14%) va
a* (64,23%), dong thoi anh huéng manh dén cac

dic tinh cdu trac cia san pham, thé hién qua do
no (26,16%) va do cimg (55,66%). Két qua nay
cho thiy mirc d6 tham gia cua gao lit trong cong
thirc ¢o6 vai tro quyét dinh dén do sang, séc do do
- xanh va kha ning tao c4u trac nd phong ctia san
pham snack ép dun.

Bang chu y, su tuong tac gilra glong gao va
ty 16 b6 sung the hién anh huéng rd nét nhit den
do am trudc sdy (77,70%) va do 4m sau sdy
(83,94%), cung nhu dén gia tri mau b* (26,3 1%).
Diéu nay cho thiy kha ning gilt nude va sy bién
d6i mau vang - xanh cta san pham khong chi phuy
thudc riéng ré vao timg yéu t6, ma con chiu tac
dong manh mé boi sy két hop gitta ddc tinh
nguyén liéu va cong thie ph01 tron, tir do anh
hudng den hanh vi truyen am va 6n dinh mau
trong sudt qua trinh ché bién.

Biang 2. Anh huwéng ciia gidng gao va ti 18 gao It dén cac chi tiéu (P9 Am trude siy, dd 4m sau
say, khoi lwgng riéng, do cirng, dd né, gia tri mau sac (L, a*, b*, va H°) va DPPH

Chi ticu Ti 1€ gao Giong gao ’

Lut/ST25 Tim Séc Trang Pen Phiic Tho Nép Tim Than
D6 Am trude shy (%) 20/80 7,53 +0,02F 7,86 + 0,02** 7,45 + 0,02
: y 7o 30/70 7,82 + 0,024 7,50 + 0,06™ 7,66 +0,01°8
40/60 7,93 + o,o3a: 741+ 0,07bt 7,75+ 0,033‘;

. 2 20/80 4,77 +0,02° 4,16 +0,01° 4,89 +0,01°
B am snack (%) 30/70 4,52 +0,02°C 476 £0,01"% | 4,63+0,02°
40/60 4,46 + o,ori 4,61 + o,ozbi 443 0,03°i
Khéi luong riéng 20/80 0,17 + 0,0121A 0,18 + 0,0421A 0,20 + 0,0161A
snack (g/em’) 30/70 0,16 + o,ozaA 0,17 + 0,02aA 0,19 + 0,02aA

40/60 0,17 0,01 0,17 + 0,00 0,19 0,04

20/80 34,16 + 0,36™ 33,72+ 027 | 31,34 +0,31°®
Do cing snack (N) 30/70 3326+0,25" | 30,84+0,20°° | 30,11 +0,47™
40/60 30,74 = 1,00°* 29,76 +0,19°* | 27,97 + 0,68
D6 n6 snack (1an) 20/80 1,63 +0,02°° 1,69 +0,01** 1,70 £ 0,01**
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30/70 1,66 + 0,03% 1,70 + 0,03*% 1,71 £0,01**

40/60 1,68 £0,01** 1,70 + 0,00** 1,72 +0,03**

20/80 60,80 + 1,08°% 63,82 +0,52* | 5538 +0,19°¢

L* snack 30/70 57,82+ 031 57,85 +0,50°* | 57,06 +0,15"
40/60 56,50 £ 0,16%* 52,81 +0,16® | 46,10 +0,07°C

20/80 5,00 + 0,30°* 471 +0,35" 4,48 +0,50*

a*snack 30/70 6,05 +0,04** 6,29 +0,87** 5,81 +0,49%
40/60 5,75+ 0,398 7,41 +0,74% 6,70 + 0,30*P

20/80 1,19 +£0,26™ 1,76 £ 0,13** 0,28 +0,31°

b* snack 30/70 0,73 0,14 1,57 +0,24%4 0,25 +0,17%
40/60 0,84 +0,42°* 1,32 +0,10°* 0,17 0,23

20/80 33,80 = 4,62°4 35,37 £2,54** | 10,93 £3,97°%

30/70 22,23 + 1,69 2237 +6,62°% | 16,50 + 3,86

H° snack 40/60 16,00 + 2,82°* 16,97 +5,23** | 2,57 +1,10°
20/80 1,42 +0,26™ 1,49 + 0,05""B 1,79 + 0,05"*

DPPH é% TE /g 30/70 1.63 % 0.3 1732026 | 2,11 £0.35%
40/60 1,74 £ 0,34** 221+0,42% 2,32+0,14%

Ghi chii: S6 liéu la trung binh cia ba lan ldp lai, cdc s6 mang chi cai khac nhau trong cung mot
cot (a, b, ¢) hodc cung mot hang (A, B, C) thi co su khdc biét vé y nghia thong ké (p < 0,05) theo phép

thir LSD.

3.1.1. Anh huong cua giong gao va ti Ié gao
lirt dén doa am trudc say cia snack ép dun

Do am trudc sdy cua cac mau dao dong trong
khoang 7,41 - 7,93%, trong d6 xu hudng blen do6i
theo ty 1¢ ph01 tron khac nhau giita cac gidng: bo
am trudc sdy ting dan theo ty 1& gao Iut & gibng
Tim Soéc Trang (7,53 — 7,93%) va Nép Tim
Than (7,45 — 7,75%), trong khi lai giam nhe ¢
gidng Pen Phuc Tho (7,86 — 7,41%). Su khac
biét nay co thé lién quan dén kha ning hip thy va
giit nude khac nhau ciia cac thanh phan cam gao -
dac bi¢t 1a ham luong chit xo, protein va ham
lwong amylose - ddc trung cho ting giéng trong
qua trinh phéi tron va hd hoa so bo trudce ép dun.

Két qua nghién ciru nay phu hop voi nhan
dinh rang khi khao sat san pham snack tir bot gao
lut Riceberry phdi tron véi bi dira sdy kho & cac
murc d6 am (14, 16 va 18%) dau vao khac nhau
[15]. Céc tac gia ghi nhan rang khi tang do am
nguyén liéu dau vao, do 4m cia san pham sau ép
dun ciing tang twong Ung, dong thoi anh hudng
dang ké dén cac tinh chat vét 1y va chirc ning cua
snack gao mau.

Co ché cua hién tuong nay co thé dugc ly giai
dya trén dic diém céu tric va thanh phﬁn hoa hoc
clia gao lit. Cac giéng gao giau anthocyanin nhu
gao tim va gao den thuong c6 16p cam day va ham
luong chit xo cao, 1am ting kha nang hap phu va
lién két nude trong khdi bot. Cam gao mau chira

ham lugng anthocyanin va hop chét phenolic cao
hon déang ké so v6i gao tring, qua d6 gop phan gia
tang kha nang gitr nudc cua h¢ vat liéu [16]. Khi ty
1¢ gao lat tang, ham lwong chit xo va hop chat
sinh hoc trong cong thirc cling tang theo, lam han
ché su thoat am trong qua trinh ép dun va khién
san pham c6 xu huéng am hon.

Nguoc lai, sy hién dién véi ham lugng cao
hon ciia gao ST25 (gao tring), von c6 cdu trac it
x0 va khong c6 16p cam giau anthocyanin, tao
diéu kién cho hoi nuéc thoat ra dé dang hon trong
qua trinh ép dun, do d6 cic mau cé ty 1é ST25 cao
thuong cho san pham kh6 hon. Két qua nay cling
phu hop v6i quan sat rang khi viéc giam do 4m
nguyén li¢u dau vao hodc ting ham lugng ba dira
sdy (nguyén liéu co kha nang gilr nude thap hon
so voi gao Riceberry) déu dan dén san pham sau
ép dun c6 d6 4m thap hon [17].

3.1.2. Anh hudng ciia giong gao va ti Ié gao
lirt dén dé am sau sdy ciia banh snack ép dim

Bang 2 cho thiy sau qua trinh sdy, d6 am san
phim giam manh vé khoang 4,16 - 4,89%, phu
hop véi myc tiéu 6n dinh d6 am nham dam bao
thoi han bao quan va do gion cua snack. Dang
chu y, ¢ ty 1é 20/80, gidng Nép Tim Than c6 do
am sau sdy cao nhét (4,89%), trong khi Pen Phiic
Tho thép nhét (4,16%), cho thay toc d¢ thoat am
trong qua trinh sdy chiu anh huéng boi cau truc
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XOp va mat do vi cdu truc dic trung cua timg
giong, von dugc hinh thanh ngay trong giai doan
ép dun.

Cu thé, gao luat den chira nhiéu chét X0 va
hop chit phenolic, tao nén cau trac xop, giup hoi
nudc thoat ra dé dang trong qua trinh sy, tr do
lam giam d¢ a am Két qua nay phu hop voi nghién
ctru khac [18] rang d6 am hat gao sau say va bao
quan thuong dao dong trong khoang 11 - 15%,
phéan anh anh hudng rd rét cua cau trac hat den
qua trinh thoat hoi nudc va do a 4m con lai sau say.
Két qua nay tuong dong véi nhan dinh rang snack
tr gao Riceberry c6 d6 am thdp hon nhd ham
lwong xo va anthocyanin cao (khoang 8,03% khi
nguyén liéu déu vao c6 d6 am 18% va khong bd
sung bi dura kho). Nguoc lai, gao nép tim véi
ham luong amylopectin 16n lai han ché sy thoat
hoi nude, khién thanh phdm giit 4m nhiéu hon [17].

Sy khac biét ndy co thé giai thich dya trén
dic tinh cdu trac cia timg giéng gao. Gao lit, dic
biét la gao lut den, chira ham luong chat X0 va
hop chat phenolic cao, tao nén ma trn cu trac
x6p hon, tir 46 gitip nudc thoit ra dé dang hon
trong qua trinh sdy, lam giam d6 am thanh pham.
Két qua nay tuong dong vai nghién ctru rang khi
tac gia nhan thay cac san pham snack tir bot gao
Riceberry (mét giéng gao it mau) c6 dd am sau
xtr 1y thap hon so véi tir gao tréng do anh huong
cua thanh phan xo va hop chét anthocyanin [17].
Nguoc lai, & cac mau sir dung gao nép tim, d6 &m
sau say lai cao hon, co thé do dic tinh
amylopectin cao ciia gao nép 1am han ché sy mat
nudc trong qué trinh sdy, khién san pham giir am
nhiéu hon.

Mot nghién ctru khéc cho thay rang do am
sau sdy (4,16 - 4,89%) hoan toan nim trong pham
vi thich hop dé duy tri do gion va chét lugng san
pham [19]. Nghién ctru nay cho rang ham luong
am t6i da can duy tri dudi 6% dé dam bao céu
trac gion, trong khi nghién ctru khac [20] nhén
thiy gia tri d6 am khoang 3,66% la muc t6i wu vé
cam quan. Nhu vay, cac mau snack gao 0 nghién
cuu hién tai vira dam bao d6 gion mong muén,
vua tuong thich véi ngudng ky thuat da dugc
khuyén nghi trong cac nghién ciru trude. Didu
nay khing dinh rang viéc phdi tron gao lut voi
gao ST25 khong chi gitip tao san pham c6 dic
tinh cong nghé on dinh ma con duy tri chat lugng
cam quan & mirc chap nhan dugc.

3.1.3. Anh hwéng cia giong gao va ti Ié gao
livt @én dg né ciia snack ép din

Tir bang 2 cho thiy, d6 né clia san phim dao
dong trong khoang 1,63 - 1,72 lan, v6i xu hudng
tang nhe theo ty 1€ gao 1tt, mac du muc chénh
léch khong 16n. O hau hét cac ty 16, Nép Tim
Than va Pen Phiuc Tho cho d6 nd cao hon so voi
Tim Soc Trang, phu hop vé6i chiéu huéng nguoc
lai d3 quan sat duoc ¢ do cung - gidng c6 ham
luong amylose thap hon thuong c6 kha ning gidn
nd tét hon trong qua trinh ép din do ciu tric tinh
bot amylopectin chiém uu thé, tao diéu kién thuan
lgi cho sy gian nd cia hoi nude trong qua trinh
thoat 4m dot ngot tai dau khuon. Két qua nay c6
phan tuong dong voi két qua cua khao sat do no
khi ting ti 1& bot gao lut trong hdn hop phdi tron
voi hat dén va bot hat chum, gia tri d0 nd cua
banh ting 1én rd rét tir 2,3 1an - 3,34 1an [21]. Su
gia ting do no theo ti 1& gao It/ST25 ¢6 thé giai
thich bang lugng tinh bot hd hoa ting trong khéi
tron: Tinh bot hd hoa tao pha mot pha d(“mg nhét,
nhét - dan hoi co kha ning giit va on dinh bot khi
khi 4p suat giam dot ngdt tai dau khuon, do d6 ting
su gidin nd ctia san pham khi thoat khuon [22].

3.1.4. Anh huong ciia giong gao va ti 1é gao
lirt dén khoi heong riéng ciia snack ép dimn

Qua bang 2 cho thdy, khéi luong riéng cua
cac mau snack khong c6 sy khac biét c6 y nghia
thong ké gitra cac giéng gao ciing nhu gitra cac ty
1€ phéi tron (dao dong 0,16 - 0,20 g/cm?, p>0,05).
Két qua nay cho thiy trong khoang ty 1& phdi tron
khao sat (20/80 - 40/60), sy thay thé gao tring
ST25 bang gao lot mau chua du dé tao ra khac
biét rd rét v& muc do gidn no thé tich cua san
pham, c6 thé do qua trinh ép dun dugc kiém soat
6n dinh vé nhiét d6 va do am nguyén liéu dau vao
& tat ca cac nghiém thue. Két qua nay duoc danh
gia phu hop voi két qua nghién ciru khac [23] cho
rang cac ti 1& phdi tron gao anh huong dén dic
tinh ctia banh snack, trong d6 thi khéi luong riéng
& muc tir 0,13 (g/cm’) dén 0,18 (g/ecm’).

Nguyén nhéan 1a do do 4m cia banh snack
dong vai trd quan trong trong viéc quyét dinh dic
tinh cdu tric cta ma trin san pham trong giai
doan no, dong thoi 1a yéu t6 thic ddy sy hinh
thanh cac khoang khi. Sy gia ting nhiét d6 xy
lanh dun ¢6 thé cai thién tinh chat dan héi - nhét
ctia khdi dun, tir d6 tao ra ap suét hoi ndi tai du
16n dé qua trinh gian né dién ra theo mong muén.
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Co ché nay thic day sy hinh thanh nhiéu bot khi
c6 kich thudce nho, lam gia tang ap. suat bén trong
va gy pha v& thanh té bao, dan dén sy thoat hoi
nuée, dd ng thé tich cua san pham dun, dong thoi
lam giam khdi lwong riéng cia san pham cudi
cung [24].

3.1.5. Anh hudng ciia giong gao va ti Ié gao
lirt dén do cing ciia snack ép dim

Bang 2 cho thay do clmg ctia snack giam co y
nghia théng ké khi ting ty 1& gao lat phdi tron &
ca ba giéng: Tim Soc Trang (34,16 — 30,74 N),
Pen Phic Tho (33,72 — 29,76 N) va Nép Tim
Than (31,34 — 27,97 N). Xu huéng nay phu hop
v6i cac nghién ciru trude ddy cho rang viée ting
ty 18 nguyén liéu giau chit xo tir 16p cam lam
gian doan qua trinh tai lién két (re-association)
cua cac phan ti tinh bdt trong giai doan lam
ngudi sau ép dun, tir d6 1am suy yéu mang ludi
gel va giam do clg cta san pham.

Dong thoi, & ciing ty 18 phdi tron, gidng Tim
Soc Tring ludn cho d6 cimg cao nhét hoic twong
duong cao nhat, trong khi Nép Tim Than c6 do
cimg thip nhat. Két qua nay tuong dong véi
nguyén ly da dugc ghi nhén rang ham luong
amylose cao din dén d6 két tinh cua pellet 16n
hon, hinh thanh ciu trac té bao khi nho va day
dac hon, lam giam d6 no va tang do cing, do
gion gdy cla san pham sau ép dun [7]. Nguoc lai,
Nép Tim Than véi ham luong amylose thap (dic
trung gao nép) tao cu triic mém va xop hon.

Két qua nay twong dong véi nghién ctiu vé
snack tir hon hop cam gao va hat ngo khi ting ti
1¢ cam gao tir 10% lén 15% thi d0 cing giam tur
255 N xudng 247 N [25]. Su twong ddng cho thay
gao lut (giau cam va lipid) c6 tac dung tuong tu
nhu cdm gao trong viéc lam giam mat do khdi va
tang d6 no ctia san pham. Co ché chinh dugc giai
thich boi ham lugng xo va lipid cao trong gao Iut.
Xo khong hoa tan hoat dong nhu kénh thoat hoi
nudc, giup hoi nude thoat nhanh trong qua trinh
ép din, 1am ting d6 nd va giam mat do khoi, tir
d6 giam lyc can thiét dé pha v& cdu trac san
phém. Bén canh do, lipid trong cam gao tao phuc
amylase-lipid, 1am yéu mang ludi tinh bot va e
ché qua trinh tai két tinh cta tinh bot sau ép dun,
khién san pham c6 thanh vach mong va dé giy
hon. Nhitng nhan dinh nay phu hop véi két qua
cua hai nghién ciru khac déu cho rang thanh phan

lipid va xo trong gao It hodc cam gao lam giam
do cting do can thi€p vao qua trinh gelatin hoa va
sap x&p lai cau truc tinh bt [19] [26].

3.1.6. Anh huong cua giong gao va ti Ié gao
livt d@én gid tri mau sdc cia snack ép din

Bang 2 cho thiy d6 sang (L)* giam 5 rét khi
tang ty 1& gao lat & ca ba gidng, dic biét manh &
Pen Phuc Tho (63,82 — 52,81) va Nép Tim Than
(55,38 — 46,10), phan anh su gia ting nong do
sdc td anthocyanin va cac hop chit mau téi trong
16p cam khi ting ty 1€ gao 1Gt trong cong thirc
phéi tron.

Gia tri do (a)* c6 xu hudng ting theo ty 1& phdi
tron & ca ba gidng, thé hién rd nhat 6 Pen Phiic Tho
(4,71 — 7,41), cho thdy sic t6 anthocyanin lam
dich chuyén mau san phim theo huéng do - tim
dam hon khi taing ham lugng gao lut.

Gia tri vang (b)* nhin chung ¢ muc thap, dic
biét gin nhu triét tiéu ¢ giéng Nep Tim Than
(0,17 - 0,28), phu hop voi dac diém sic to tim-
den dam dic trung cua gidng nay, lam lan at sic
vang von thuong xuat hién do phan tng Maillard
hodc caramel héa trong qué trinh ép dun nhiét.

Go6c mau (H®) giam manh khi tang ty 1& gao
lat & ca ba gidng (Tim Soc Tring: 33,80 —
16,00; Pen Phiic The: 35,37 — 16,97), xac nhan
su dich chuyén mau sic san phdm tir viing vang-
cam sang vung do-tim khi ting ndng do sic t6
anthocyanin. Pang cha y, Nép Tim Than c6 gi4
tri Ho thap nhét trong hau hét cac nghiém thirc
(chi 2,57 & ty 18 40/60), cho thiy cuong do mau
tim-do dam nhét trong ba giéng khao sat, phi hop
v6i két qua L* va b* da ghi nhan ¢ trén.

Két qua nay phu hop véi nghién ciru vé phat
trién snack dinh dudng mdi tir cu sing bang cong
nghé ép dun. S6 lidu duoc ghi nhan khi phdi tron
gao lut/ca sung ti 1€ tir 70:30%, 65:35%, 60:40%,
55:45%, 50:50%, 45:55%, 40:60%, 35:65%,
30:70% thi gia tri Ho c¢6 xu huéng giam tur 84,59
xudng con 81,10 [28].

3.1.7. Anh hwéng cia giong gao va ti Ié gao
lirt d@én kha ndang bdt goc tw do (DPPH) ciia
snack ép dun

Két qua ¢ bang 2 cho thdy, hoat tinh khang
gbc tr do DPPH ting c6 ¥ nghia thong ké khi
tang ty 1& gao lit phdi tron & ca ba giéng: Tim
Séc Trang (1,42 — 1,74 mg TE/g CK), Pen Phuc

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 7/2026 45



KHOA HOC & CONG NGHE

Tho (1,49 — 221 mg TE/g CK) va Nép Tim
Than (1,79 — 2,32 mg TE/g CK). Trong d6, Nép
Tim Than thé hién kha ning khang oxy hoéa cao
nhit & moi ty 1€ khao sat, tiép theo 1a Pen Phuc
Tho va thap nhat 1a Tim Séc Trang.

Két qua nay phi hop véi xu hudng giam gia
tri L* va H° da ghi nhén, cho thdy mdi twong
quan thuan gitta cuong do sic té anthocyanin va
hoat tinh khang oxy hoa ciia san pham. Diéu nay
cling phu hop véi nguyén ly da duoc chirng minh
rang cic phan doan nguyén liéu c6 ham luong
amylose cao van duy tri duoc kha ning khang
oxy héa va ham lugng hop chét phenolic cao hon
ngay ca sau qua trinh ép dun nhiét, so vdi cic
gidng thong thuong [29], dong thoi khang dinh
vai trd ctia anthocyanin nhu hop chét khang oxy
hoéa chu dao trong cac giéng gao co6 mau.

Theo nhu sb liéu da néu, khi tang ti 1€ gao lut
trong phdi tron thi kha ning khang oxy héa ciing

ting vi & cac gidng gao mau c6 hoat tinh chbng
oxy hoa va kha nang bt goc tu do manh hon so
v6i gidng gao trang, chu yeu tép trung ¢ 16p cam
[30]. Vay nén khi két hop 2 loai gao nay véi nhau
ta thay ti 16 gao 1at/ST25 ting thi gia tri DPPH
duogc ghi nhén cling ting theo.

Két qua nay phu hop v6i nghién ciru vé anh
huong cua cac thong s6 ¢p dun dén tinh chét ly
hoa cua san pham ép dun dau xanh - gao lut phuc
vu phat trién san phdm moi [31]. Khi ting ti 18
gao lut/dau xanh tir 30/70 - 40/60 thi gia tri
DPPH tang tu 67,48 - 69,57 (mg TE/g CK).

3.2 Anh huéng ciia gidng gao va ti I gao
dén gia tri cim quan cia snack ép dun

Ti 1& gao lit bo sung gop phén tao cdu tric va
anh hudng dén gia tri cdm quan ctia banh Snack.
Nhén t6 nay gop phan anh huong nhiéu dén mau
sdc, mui, vi va cdu tric cua san phdm duogc thé
hién qua bang 3.

Bang 3. Anh hwéng ciia gidng gao va ti 1¢ gao dén gia tri cam quan ciia banh snack ép dun

Gibe a0 Ti 1& gao biém cam quan

£ & Lut/ST25 Mau sic Mui Vi Céu tric
Lit Tim Séc 20/80 3,67+0,07° | 3,67+0,07* | 4,14+0,26" | 3,88+0,13°
o 30/70 3,13+0,13% | 325+043%® | 3,71 +031* | 4,13 £0,45
& 40/60 2,63+022" | 3,00+£0,38° | 3,84+0,44" | 4,00+ 0,00®
Lit Ben Phiic 20/80 3,08 +0,14% | 3,54 +0,59® | 3,84 +040* | 3,88 +0,25"
Tho 30/70 2,84+ 0,08 | 3,38+0,00° | 4,04+0,69° | 4,09+0.26%
: 40/60 3,21+0,19% | 3,59 +0,40® | 4,00+0,38" | 4,13+0,13%
Lt Néo Tirm 20/80 3,17+£0,19% [ 359+0,19° | 4,04+026" | 442+031°
Thfn 30/70 417 +0,40° | 3,75+033% | 4,00+045" | 438+022°
40/60 471+0,14* | 3,67+0,52* | 3,58+0,38 | 4,13+£0733%

Ghi chii: S6 liéu la trung binh cua ba lan Idp lai, cdc s6 trong cing mét ¢t mang chir cdi khéc
nhau thi co sy khac biét vé y nghia thong ké (P < 0,05) theo phép thir LSD.

Két qua cam quan ¢ bang 3 cho thiy, su khac
biét rd rét giita cac gidng gao va ti 1& phdi tron
Lut/ST25. Trong d6, cong thirc st dung gao Lut
Nep Tim Than & ti 1€ 30/70 the hién sy can bang
ti wu gilta cac chi ti€u mau sac mui, vi va cau
trac, chimg t6 day 1a Iya chon phu hop nhét dé
phat trién san pham snack ép dun.

Vé dic tinh mau sic, mau snack ché bién tir
gao 1ot Nép Tim Than va ST25 ¢ ty 1¢ phéi tron
30/70 dat d_iém cam quan trung binh 4,17, cao
hon dang ké so v6i nhiéu cong thirc khac va chi
xép sau cong thirc Nép Tim Than va ST25 vdi ty
16 40/60 (4,71). Két qua nay cho thiy cong thirc
30/70 da tao dugc mau tim sang, dic trung va hap

dan, phu hop véi ky vong cam quan cia san
pham snack tir gao it gidu hop chat sinh hoc.

Mau tim sang ddc trung cia san phdm chu
yéu bat ngudn tir sy hién dién ciia anthocyanin
trong 16p cam cta gao lit Nép Tim Than.
Anthocyanin khong chi quyét dinh mau sic cta
gao mau ma con goép phan gia ting gia tri chirc
ning cho san pham [32]. Tuy nhién, ham luong
anthocyanin cao hodc muac d¢ c6 ddc mau I6n
cling c¢6 thé 1am mau san pham tré nén qua sam,
anh hudng dén muc do chép nhan thi gidc cua
nguoi tiéu dung.

Vé mui, véi ty 1& phdi tron 30/70 giita gao it
Nép Tim Than va ST25, san phém snack dat 3,75
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diém nho duy tri dugc huong thom 14 dira nhe dic
trung ciia giéng gao ST25, ghi nhin mirc cao nhat
trong tat ca cac cong thirc khao sat. Pay 1a mot uu
diém quan trong vi mui thom 14 yéu t6 then chét
trong viéc tao su hip dan cho san pham snack. Hon
nira, gao lit Nép Tim Than chta cic hop chit
phenolic va anthocyanin, khéng chi gop phan tao
gi4 tri dinh dudng ma con anh hudng tich cuc dén
dic tinh huong thom néu duoc xir 1y nhiét phu hop
[32]. Do do, ty 1¢ 30/70 dugc xem la cong thirc c6
loi thé noi bat vé mat mui, gop phan nang cao chat
lwong cam quan tong thé cia san pham.

Vé vi, & ti 1 30/70 gao lut Nep Tim Than va
ST25, snack dat 4,00 diém, tuong duong & cac ti
1¢ (dao dong 3,84 - 4,14), cho théy su can bing
hai hoa gitra vi ngot diu nhe ty nhién va hau vi dé
chiu, it chat. Cac nghién ciru vé san pham ché
bién tir gao cho thay rang vi ngot nhe tu nhién
ctia san pham chii yéu lién quan dén ham lugng
duong hoa tan, dextrin va cac san pham thity
phan tinh bt dugc hinh thanh trong qua trinh xwr
ly nhiét. Nguoc lai, lipid va protein chi dong vai
tro thir yéu d6i véi cam nhan vi ngot ciia san
pham [33].

Luat Tim: 20 Lut Tim: 30 Lut Tim: 40

Lut Pen: 20 Lut Pen: 30 Lut Pen: 40

Lut Nép: 20

Lut Nép: 30 Lut Nép: 40

Hinh 2. Hinh dnh snack ¢ cac ti 1€ gao
Iirt/ST25 khac nhau

V& dic tinh cdu trac, véi ty 18 phdi tron 30/70
ltt Tim than va ST25, snack dat diém cam quan
trung binh 4,38, chi xép sau cong thirc Nép Tim
than va ST25 véi ty 1€ 20/80 (4,42) va cao hon rd
rét so v4i cac ty 18 phdi tron con lai. Két qua nay
cho thay, tai ty 1& 30/70, san pham dat dugc sy
can bang tdi wu giita d6 gion x0p va do dai mém
vira phai, dong thoi han ché dugc cac nhuge diém

thudng gip nhu “qua cing” hoic “qua mém” &
mot so cong thire khac. Xu hudng nay duoc cing
cb boi két qua do co hoc, khi do cimg cua snack
gao lut Tim than & ty 1€ 30/70 dat gia tri trung
binh 30,11 N, thip hon dang ké so véi cac miu
co cdu tric qua climg, nhung ciing cao hon cac
mau c¢6 xu huéng mém, dé giy vun. Nhu vay,
mirc d6 cting nay c6 thé dugc xem 1a phu horp cho
san pham snack né phong, dap tng yéu céu “gion
vira phai nhung khong qua cimg”, “xbp vira phai
nhung khong bo”.

V& mit co ché, ty 18 phdi tron 30/70 co thé da
tao diéu kién thun loi cho qua trinh hd hoéa tinh
bot va hinh thanh mang cAu tric xép on dinh
trong qué trinh gia nhiét va ng, nhd sy can ddi
gitta ham lugng amylose—amylopectin va ham
lugng protein, lipid trong gao it Tim than. Ty 1¢
amylose trung binh két hop v6i d6 am va dleu
kién xu ly nhi¢t thich hop s& gitip hinh thanh céu
trac né phong tbt, dong thoi cai thién cam giac
gion ciia san pham snack tir ngii coc [11]. Tuong
tu, nghién ctru khac [34] ciing chi ra rang cau trac
snack t6i wu thuong dat dwoc khi do clmg nim
trong khoang trung binh, tranh céc gia tri qué cao
gdy cam giac cimg, hodc qua thip lam san pham
d& vun. Ngoai ra, sy hién dién cua cac hop chat
sinh hoc va chat xo trong gao It Tim than c6 thé
gop phan lam ting do bén co hoc cua thanh té
bao, tir d6 cai thién céu tric téng thé cua san
phdm sau né, phit hop v6i nhan dinh ciia nghién
ctru khac [35] cho ré'mg vé vai trd cua chat xo
trong cai thién cu tric va cam quan cua thuc
pham snack giau ngii cdc nguyén hat.

Két qua danh gia cam quan két hop voi chi
tiéu co hoc vé do cing cho thdy ty 1¢ phdi tron
30/70 1a cong thic phu hop nhat cho san xuat
snack tir gao 1t Tim Than. Cong thirc nay khong
chi dam bao cdu trac gion xdp mong mudn va
cam giac an dé chiu, ma con dat mirc d6 wa thich
cao vé mui, vi va mau sac. Nhiing dic tinh nay
cho thiy san phdm c6 kha ning dap img t6t yéu
cau cam quan cua nguoi tiéu dung, dong thoi
khang dinh tiém niang tng dung thuc tién trong
phat trién cac san pham snack dinh dudng tir gao
It giau hop chét sinh hoc, huéng dén xu thé thyuc
pham chtre ning va thuc pham tét cho sirc khoe.

4. KET LUAN

Nghién ctru nay da lam r6 giéng gao la yéu tb
c6 anh hudng rd rét &én ham luong am, gia tri
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mau b*, khéi luong riéng ciing nhu kha ning
khang oxy héa ciia san pham. Trong khi do, ty 1
phdi tron lai 1a yéu t6 chi phdi chu yéu dén cac
chi tiéu mau sic L*, a* do clng va do nd cua
snack ¢p dun. Dang chu y, sy tuong tac giira hai
yéu t6 glong gao va ty 18 ph01 tron c6 tac dong
dang ké dén d¢ a am cua san pham ngay sau khi ép
dun ciing nhu @6 4m cua snack thanh phim. Viéc
gia tang ty 1€ gao Iut trong cong thuc gitp cai
thién hoat tinh khang oxy héa, d6 no va gia tri
dinh dudng ctia san pham, nhung dong thoi lam
giam d6 cung, kh01 lwong riéng va do sang mau
L*, gop phan tao cu trac gion xop va mau sic tu
nhién dac trung cho snack gao mau. Cong thic
phéi tron & ty 16 30/70 giita gao lGt nép tim than
va gao ST25 dugc xac dinh la t6t nhat, khi vira
dam bao cdu trac glon xbp, do clng phu hop,
mau sic va hwong vi dwgc wa thich, dong thoi
duy tri hoat tinh chdng oxy héa cao (DPPH dat
2,32 mg TE/g CK) véi d6 né 1,68 lan va cimg
30,11 N. Nghién ctru khong chi gop phan cung
cép co so khoa hoc cho viéc Iya chon ‘nguyén li¢u
va cong thirc phdi tron trong san xuat snack gao
ép dun, ma con mé ra hudng phat trién cac san
phém thuc phém chirc nang tir gao tai BPBSCL,
phtt hop vé6i xu hudng tiéu dung thuc pham lanh
manh hién nay.
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EFFECTS OF RICE VARIETIES AND BROWN RICE RATIO ON PHYSICOCHEMICAL
PROPERTIES, ANTIOXIDANT ACTIVITY, AND SENSORY ATTRIBUTES

OF EXTRUDED SNACKS
Vo Thanh Nguyen', Ngo Hai Luat', Do Tran Minh Phat’,
Lam Nguyen Bang Tam', Ly Ngoc Han', Dang Ngoc The?, Nhan Minh Tri?
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Abstract

Brown rice is a nutritionally valuable raw material due to its high content of bioactive compounds with
strong antioxidant activity, particularly anthocyanins and polyphenols found in pigmented rice
varieties. The development of brown rice-based snack products using extrusion technology represents
a promising approach to producing convenient foods with enhanced nutritional and sensory quality.
This study aimed to evaluate the effects of brown rice variety (Soc Trang purple rice, black rice, and
dark purple glutinous rice) and blending ratios with ST25 white rice (20/80, 30/70, and 40/60, w/w) on
the quality attributes of extruded snacks. The evaluated parameters included moisture content,
hardness, expansion ratio, bulk density, color characteristics (L*, a*, b*, and hue angle H°),
antioxidant activity (DPPH radical scavenging activity), and sensory properties. The results indicated
that rice variety strongly influenced on moisture content, color parameter b*, bulk density, and
antioxidant capacity, whereas the blending ratio predominantly governed L*, a*, hardness, and
expansion ratio of extruded snack. Increase of the proportion of brown rice in the formulation led to
higher pre-drying moisture content, DPPH antioxidant activity, and expansion ratio, while post-drying
moisture content, bulk density, hardness, and L* values tended to decrease. Among the investigated
varieties, dark purple glutinous rice exhibited the highest antioxidant activity. Overall, the combination
of ST25 rice with bioactive compound-rich brown rice varieties contributed to the production of
extruded snacks with a crispy texture, natural color, and enhanced health benefits due to high
antioxidant capacity (DPPH obtain 2.32 mg TE/g dry weigth) with expansion ratio of 1.68 times and
hardness of 30.11 N, demonstrating strong potential for the development of nutritious rice-based snack

products in Vietnam.

Keywords: DPPH, expansion ratio, hardness, rice variety, extruded snacks, brown rice ratio.
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