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Tém tit. Banh gao chién — mgt mon an vat phé bién & nhiéu nudce chau A, duge lam tur gao nép hodc gao
té qua cac cong doan hip, sdy va chién. San phdm thudng san xuit quy mé nho va can chién lai trude khi
st dung do déc tinh kém gion khi bao quan. Nghién ctru nay hudng dén phat trién dong banh gao chién an
lién tir gao nep Viét Nam. Muyc tiéu nghlen ctru la chon loai nguyén liéu va cac thong s6 ché b1en phu hop
dam bao cau truc gion x6p trong thoi gian bao quan. Theo do, ba loai nép: nép cai hoa vang, nép Nuong
Tay Bic, nép Théi hat dai duoc dua vao khao sat. Cac yéu t cong nghé nhu do day tao hinh trudce hap
(4mm, Smm, 6mm), nhiét do séy (50°C, 55°C, 60°C) voi do am con lai (5%, 10%, 15%), nhiét d6 chién
(190°C, 200°C, 210°C) va thoi gian chién (20 gidy, 40 gidy, 60 gidy) duoc danh gia. Két qua xac dinh mau
san phém tr gao nép cai hoa vang sau hép duogc tao hinh véi d6 day 5 mm, séy & 55°C dén do 4m 10%,
chién & 200°C trong 40 gidy c6 cdu tric twong dong v4i mau banh gao chién Thai Lan nhan hiéu Younger
Farm - loai banh gao chién phé bién trén thi truong Viét Nam. Nghién ciu két luan réng loai gao, d6 day
tao hinh, nhiét do séy, do 4m va céc thong s6 chién co anh hudng 16 rét dén cAu triic va chat luong cam
quan cua san pham banh gao chién.
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1 GIOI THIEU

Gao 1a mot trong nhitng loai ngii cdc quan trong nhat trén thé gidi, dic biét 1a & khu vuc chau A, noi n6 1a
thuc pham chinh cua hang ty ngudi [1]. Cac san pham ché bién tir gao rat da dang, trong d6 banh gao 1a
mot loai thuc pham duoc ua chudng va ngay cang phd bién. Banh gao (mini rice cracker) c6 thé duoc ché
bién theo nhiéu phuong phap khac nhau, nhung phd bién nhit 1a banh gao chién phong va banh gao nudng.
Trong d6, banh gao chién thu hut sy quan tdm 16n cua thi trudng Viét Nam nhd vao ciu trac gion x6p,
huong vi hap dan va sy tién lgi khi tiéu thu. Sy phat trién ciia nganh cong nghiép thuc phdm hién dai da
thac ddy nhu cau nghién ctru vé cong nghé ché bién banh gao chién nham cai thién chat luong san pham va
t6i wu hoa qua trlnh san xuat.

Céu trac glon x6p clia banh gao chién phu thudc vao nhiéu yéu té nhu nguyén liu va phu0’ng phap ché
bién. Gao nep c6 ham luong amylopectm gan nhu 100% tuy loai, lugng amylose thay déi theo diéu kién
khi hau va gibéng lta, tao ra sy khac biét vé& do xSp va do gion ctia banh gao sau khi chién [2]. Ngoai nguyén
lidu, cac thong sb ki thuat trong quy trinh san xuat nhu thoi gian va nhiét do ngam, d¢ day tao hinh, nhiét
do sdy, do am sau siy, nhiét do chién va thoi gian chién ciing c6 dnh huong dang ké dén cau trac co hoc
ctia san pham [3-6].

Viét Nam c6 rat nhidu loai gao nép ndi tiéng va duoc coi 1a ddc san cua timg ving nhu nép cai hoa vang
(dong bang song Hong), nép Thai hat dai (dong bang song Ciru Long) va nép nuong Ty Béc (mién nui
phia Bic). Tuy nhién, cic loai gao nép nay chu yéu dugc danh gia su khac nhau vé tinh chét vat 1y, sinh
hoa, thanh phan héa hoc va dic tinh 1y-hoa, trong khi d6 cac thong tin vé hanh vi trong ché bién cua timg
san pham thu:c pham, dic biét 1a loai banh gao chién con han ché [7, 8]. Cac cong doan ché bién trong quy
trinh san xuét banh ety chién déu déng vai trd quan trong trong viéc dinh hinh cdu tric va chat luong san
pham [4]. Qua trinh say sau hap co tac dong manh mé dén su truyen nhiét va tmyen khdi trong san pham
tao sy thay d6i 16n vé& do 4m va ciu truc cua £20 (cac khoang rong trong hat) diéu nay gitip chit béo dé
dang thim vao khi chlen gop phan quyét dinh dén d6 gion x4p cua san phim [3 9]. Cac nghién curu trude
day da chi ra rang cac yéu t6 nhiét d¢ chién, thoi gian chién va loai dau chién déu c6 anh huong quan trong
dén d6 nd va d6 cimg cua san pham [5, 10, 11].

Mic du d3 c6 nhiing nghién ctru vé banh gao, tuy nhién cac thong tin cu thé vé mdi quan hé gitra thong
sO cong nghé clia qua trinh san xuat voi ddc tinh co hoc va cam quan clia san pham con han ché. Hon thé
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nita nguyén lidu gao nép sur dung chua duge chon Iya rd rang, ddc biét 1a cac loai gao nép & Viét Nam chua
duoc nghién curu trong san pham banh gao. Do viy, nghlen cuu nay duogc thuc hién voi myc ti€u khao sat
anh huorng ctia mot s6 loai gao nép ¢ Viét Nam va mot sé yéu td cong ngh¢ trong quy trinh san xuét dén
dic tinh cau tric ciia banh gao chién, dic biét 1a d6 climg, tir d6 dé xuét cac thong sd ky thuat tdi wu cho
qua trinh san xut. Nghién ctru nay khong chi gitip 1am 1 co ché anh hudng cua cac yéu tb cong nghé dén
cau tric banh gao chién ma con ¢l y nghia mng dung trong thuc tién, gitip lyra chon loai gao nép phu hop
va chon lya céac théng sb cho quy trinh san Xuat banh gao chién. Két qua cua nghlen ctru co thé dong gop
vao sy da dang hoa cac san pharn ché bién tir gao nep tai Viét Nam, tao tién dé cho viéc cai tién cong nghé
va ning cao gia tri kinh té ctia san pham.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u va thiét bi, dung cu
211 Nguyén liéu

Gao nép Thai hat dai cia Cong ty TNHH TM Néng san Tam Anh Viét Nam, Gao nép Nuong Ty Béc cua
Cong ty TNHH Gold Seeds, Gao nép cai hoa vang ctia Hop tac xa Nong nghiép xa Tam Hung, Ha Noi
(chat lugng gao cong bo theo Bang 1). Dau co (palm oil) cia Cong ty TNHH Thyc pham Tan Toan Cau,
Gia vi phtt phd mai ciia Cong ty TNHH TM xuat nhap khau TOMATO. Mau d6i chimg 1a mau banh gao
chién Thai Lan (Mini Rice Cracker) xuat xr Thai Lan nhan hieu Younger Farm (Cong ty Thai Younger
Farm) c6 thanh phan nguyén liéu: gao nép 92%, dau co 5%, mudi, seasoning, thoi han sir dung 6 thang ké tir

ngdy san xuat (gi tri dinh dudng duoc cong b trong Bang 2)
Bang 1: Ham lugng céc chi tiéu co6 trong £a0 nép

Chi tiéu Nép cai hoa vang Nép nwong Ty Bic Nép Thai hat dai
Do am (%) <15 <15 <155
Protein (%) >17,13 >7 >175
Carbohydrate (%) >79 >70 >75

Lipid (%) > 0,66 >0,8 >0,8
Amylose (%) 2,8 6,2 4,3

Bang 2: Thanh phan dinh dudng c6 trong 100g banh gao chién Thai Lan hiéu Younger Farm

Thanh phan Ham lugng

Do am <5%

Protein 5,759

Lipid 17,27¢

Carbohydrate 72,999

Ning lugng 470,39 Kcal
2.1.2 Dung cu va thiét bi

Cac loai dung cu thiét bi st dung trong nghién cn’u duoc liét ké trong Bang 3.
Bang 3: Dung cu, thiét bi stir dung trong nghién ciru
STT | Tén dung cu, thiét bi

Nuwoc san xuat

1 | Can say am dién tt MB25 OHAUS My

2 | May phan tich ciu trac CT3 4500 Brookfield Ametek My

3 | Tu hap cong nghiép Trung Qudc
4 | Tu sdy thyc phim cong nghiép brc

5 | May ghép mi Yamafuji FR750WP Nhat Ban
6 Thudc kep dién tu Nhat Ban
7 | Can k¥ thuat Sartorius buc

8 | Bép chién nhing don Goodfor KD-01 Viét Nam
9 May do nhiét do hé)ng ngoai Benetech GM 320 Trung Quéc
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2.2 Phwong phap nghién ciru
221 Quy trinh cong nghé san xudt banh gao chién

Quy trinh cong nghé san xuat banh gao chién dugc tham khao c6 sira d6i bo sung theo nghién ctru cua
Intharapongnuwat va cdng su [12], Zohoun va cong su [13] va Udomkun va cong su [14]. Theo do, gao vo
sach dugc ngdm voi nudc trong 6 gid ¢ nhiét do phong. Gao sau d6 dugc vot, dé rao va trai phéng trén vi,
hép trong 45 phit & 100°C. Gao hép chin s& dugc tao hinh bang khuon c6 dudng kinh 22 mm va day 5 mm.
Bénh sau d6 s& siy & 55°C dén 10% am con lai. Gia vi phti gdm mudi 1% va bot phomai 2%. Cudi clng,
banh duoc chién & nhiét do 190°C trong 60 gidy. Lugng dau chién mdi 1an sir dung cho 1 thi nghiém (3
mAau, mdi mau 100g banh) 1a 500ml. Mau sau chién dugc ly tim tach dau trong thoi gian 5 phut, tdc d6 900
vong/ phiit. Mau banh dé nguoi ¢ nhiét do phong trudce khi dong géi trong thi (chét liéu mang ghép phirc
hop OPP/MCPP) c6 théi khi CO2 han kin va xép thung gidy carton, bao quan & nhiét d6 phong. Quy trinh
ché bién banh gao chién duoc thé hién nhu Hinh 1.

Ngam

Tao hinh

Séy

Chién

Phii gia vi

Bao quan

San pham

Hinh 1: Quy trinh cong nghé ché bién banh gao chién

2.2.2 Bé tri thi nghiém
Céc yéu t6 c¢b dinh: Thuc hién cac cong doan ché bién banh gao chién nhu quy trinh trén; mau di ching
Ia mau banh gao chién Thai Lan nhéan hiéu Younger Farm (loai pho bién trén thi truong Viét Nam); két qua
thi nghiém trudc 1a yéu to co dinh cho cac thi nghiém tiép theo. Cac thi nghi€ém dugc tién hanh bo tri theo
Hinh 2 nhu sau:
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Banh S — Cam quan thi hiéu
e DPanh gia cam quan S
Mau thi nghiém 8 q Danh gia mwre do

wa thich

Hinh 2: So d6 bb tri thi nghiém

2.3

231 Phwong phap do do cung
May phan tich cAu trac thuc phém CT3 4500 Brookfield Ametek dugc st dung dé xac dinh do bén pha v&
- d6 gion (d6 cimg) bang phuong phap udn 3 diém. Pau do dugc sir dung 1a TA44, dau do dugc dua xudng
v6i toe d6 thir nghiém 1a 2 mm/gidy, & khoang cach 5 mm dé tiép xuc v6i banh, chuyén dong di xudng dugc
tiép tuc cho dén khi chiéc banh bi v&. Cac mau dugc thuc hién ba 1an va két qua la gia tri trung binh cta ba
lan do [15].

2.3.2 Phirong phdp do d@é am
D6 am duoc xac dinh bang cach sir dung may say hong ngoai Benetech GM 320. Lay 5 gam mau cho vao
dia can, cai dat nhiét do phi hop va dong nip lai. Khi da dat d6 am khong doi can s& théng bao bang cach
phét ra am thanh. Ghi lai théng s6 trén man hinh. Céc mau do duoc thuc hién ba lan va két qua 1a gia tri
trung binh cua cac lan do [16].

2.3.3 Ty 1é vun bé
Ty 18 vun bé dugc xac dinh bang cach can khéi luong vun sau chién ly tim tach dau so véi khdi lugng thanh
pham thu nhan dugc. Ty 1 phu pham nay mic du chua c6 tiéu chuan cu thé nhung cac cong ty san xuat xay
dung tiéu chuén ndi bd dé kiém soat qué trinh va tham khao theo tiéu chudn cam quan vé trang thai bén
ngoai cla cac dong banh cracker (TCVN 5909:1995) [17] thuong dugc xem xét dudi 10%.

2.3.4 Phuwong phap danh gia cam quan
Str dung phép thir thi hiéu gdm 70 nguoi tham gia dénh gia, d6 tudi tir 20 dén 23 tudi. Mirc d6 wa thich caa
mau dugc danh gia theo thang diém 9 (9 - cuc ki thich, 8 - rat thich, 7 - tuong ddi thich, 6 - hoi thich, 5 -
binh thuong, 4 - hoi khong thich, 3 - twong ddi khong thich, 2 - rat khong thich va 1- cuc ky khong thich)
[18]. Mbi nguoi danh gia s& danh gia mau va cho diém theo ciu trac banh. Chuin bi miu s& bao gém 1
khay chira 3 miu d3 ma héa, nuéc thanh vi va khin lau tay. Mdi ngudi tham gia danh gia s& duoc cung cip
1 khay nhu trén, 1 cdy but, 1 phiéu huéng dan va 1 phiéu danh gia. Mdi thanh vién hoi ddng danh gia san
phém va cho diém theo hinh thirc, két ciu, mui vi, huong thom va mtc do chép nhan téng thé. Cac mau

Phwong phap phan tich
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duoc coi la chép nhéan duoc néu gia tri trung binh cua mutrc d chép nhan téng thé béng hodc trén 5 (khong
thich ciing khong ghét) [18].

2.4 Phwong phap xir Iy s6 liéu

Tat ca cac két qua cua céac thi nghiém trong tirng khao sat 1a gia tri trung binh cta 3 lan lap lai £ 36 1éch
chuan (SD). Sir dung phan mém Excel dé vé bieu d6. Sir dung phan mém Statgraphics (Centurion XV-
Manugistics Inc., Rockville, MD, Hoa Ky) d¢ phan tich phuong sai (ANOVA) cho cac dir liéu nham so
sanh su khac biét & muc y nghia (p < 0,05).

3 KET QUA VA THAO LUAN

3.1  Anh hwéng ciia loai nguyén liéu dén dd cirng ciia banh gao chién

Két qua khao sat anh huong cua cac loai nguyén liéu dén d6 cimg ciia banh gao chién dugc thé hién trong
Hinh 3.

40
¢
35
30 b
2
= 25
)
=
v 20
15 a
10
5
0
Mau doi chitng Nép cai Nép mrong Nép Thai

Hinh 3: Biéu dd thé hién su khac biét vé do ciing cua banh gao chién 12‘qu tr cac loai nép khac nhau. Mﬁu'déi chung
1a mau banh gao Thai Lan hi€u Younger Farm. Cac chir cai khac nhau thé hién sy khac biét cé y nghia thong ké (p <
0,05)

Két qua nghién ciru cho thay loai gao nép st dung c6 anh huong dang ké dén do ctng ciia banh gao
chién thanh phim. Cu thé, gia tri d6 ctng c6 xu hudng ting dan tir mau nép cai hoa vang (15,0 + 0,6 N),
dén nép Thai hat dai (26,7 + 1,9 N) va cao nhét 1a nép nwong Tay Béc (35,0 + 2,5 N). Dang chu y, miu
banh gao tir nép cai hoa vang khong c6 su khac biét dang ké vé do cimg so v6i mau dbi chimg véi mirc ¥
nghia 5%. Két qua nay thé hién mau banh tir nép cai hoa vang c6 dic tinh két cdu trong déng hon véi miu
dbi chimg - banh gao Thai Lan nhin hiéu Younger Farm (14,0 £ 0,3 N) khi so v&i cac mau con lai.

Su khac biét nély c6 thé xuat phat tir ham lugng amylose trong cac loai gao nép. Ham lugng amylose
cao 6 lién quan dén d6 ctig cao hon khi hat gao dugc ndu chin [19 - 21]. Keeratipibul va cong su [20]
khing dinh ring d6 nd cua banh gao co twong quan nghich VO'l ham lugng amylose Tac gia cho rang
amylose cao s€ l[am do dac trong keo tinh bot khi hd hoa 16n, ciu tric mang tinh thé chat hon khi thoai hoa
tao gel, diéu d6 dan dén 4o gian no thép, d6 clg cao cua banh gao.

Déi chiéu véi thanh phan hoa hoc da cong bd tir nguyén liéu cho thiy gao nép nwong Tay Bic c6 ham
lugng amylose cao nhét (6,2%), tiép theo 14 gao nép Thai hat dai (4,3%), va thip nhat 1 nép cai hoa vang
(2,8%) [22, 23]. Diéu nay ly giai cho két qua gao c6 amylose cao cho do cimg cao hon.

Dua trén céac két qua thu duoc, c6 thé két luan rang banh gao chién tir nép cai hoa vang c6 d6 cimg twong
ddng v6i mau dbi ching nhét. Do do, loai gao nay duogc lira chon dé thuc hién cac khao sat tiép theo nham
danh gia tac dong cua cac thong sb ki thuat khac ciia quy trinh san xuét banh gao chién.
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3.2  Anh hwéng ciia dd day tao hinh dén d9 cirng ciia banh gao chién

Viéc xéac dinh d¢ day tao hinh phu hgp c6 ¥ nghia quan trong trong viéc dam bdo dd gion xép cua banh gao
chién twong dong véi mau doi chimg. Sy tic dong ctia d day tao hinh trudc hap dén do ctiing cia banh gao
chién dugc trinh bay trong Bang 4.

Bang 4: Sy anh hudng ctia d6 day tao hinh dén do ctig cua banh gao chién

Miu | HO(mm) | DO(mm) H1(mm) D1(mm) P cirng(N) | Ty 1é vun bé (%)
MC - - 7,74 £0,09° 30,0£0,02° |13,8+0,62° -

B1 4 22 5,05 + 0,052 27,9+0,91* |6,68+0,73° 11,3+1,3°
B2 5 22 7,78 +0,11° 30,0+0,04° |14,1+0,71° 5,70 £0,87?
B3 6 22 8,96 + 0,02° 30,1+0,04* | 17,5+0,93¢ 4,23 +0,45*

Chu thich: MC 13 miu ddi ching (Mau banh Théi Lan nhan hiéu Yourger Farm), B1, B2, B3 lan luot 1a cAc mau c6
do day tao hinh la 4 mm, 5 mm, 6 mm. HO, H1 la do day tao hinh truéc khi hap va sau khi chién, DO, D1 1a duong
kinh khi tao hinh, sau chién. Moi gia tri do cing, H1, D1 la trung binh cua 3 lan lap lai. Cac gia tri theo sau bai cac
chir cai khac nhau thi khac biét c6 y nghia nghia thong ké (p<0,05).

Két qua cho thay khi do day banh tao hinh trudc hap ting, d cing ciia banh gao chién ciing ¢6 xu hudng
tang dang ké. Cu thé: miu B1 (d6 day 4 mm) c6 d6 ctng thap nhit (6,68 N), mau B3 (d6 day 6 mm) c6 do
ctmg cao nhat (17,5 N), mau B2 (d6 day 5 mm) c6 d6 cting trong duong véi mau ddi ching, khong c6 su
khac biét dang ké vé d6 day sau chién va dudng kinh sau chién. Xu hudng gia ting do cimg khi ting d6 day
c6 thé duogc giai thich thong qua su két dinh khi tinh bot gao nép giau amylopectin hd hoa va thoai héa.
Trong qué trinh hép, tinh bot gao nép bi ho hoa lam ting tinh két dinh giita cac hat. Cong doan 1am ngudi
va sdy sau d6 1a hoat dong thoai hoa, mit nudc cham hinh thanh gel véi do ¢ két bam dinh cao hon [24].
Hon nita d6 day banh trude hip 16n dan dén nhiéu 16p két tinh, tao d6 day hon ciia banh sau sdy. Didu nay
anh huong dén kha ning tiép xtc nhiét va dau, lam do gidn né cia banh thip, do cting cao hon sau khi
chién [25].

Ngoai sy thay ddi vé& do cting, thi nghiém ciing ghi nhan hién trong d6 day va dudng kinh ctia banh gao
tang 1én sau khi chién. Diéu nay co thé 1a do su gidn nd cua cac 16 rong dudi tac dong ciia nhiét do va chét
béo. Khi chién trong dau, tinh thé chit béo bao quanh va hinh thanh bé mat phéan cach tinh thé - nudc va
sau d6 hap phu vao mat phan cach khi - 16ng cua cac 16 rdng trong banh gao [23]. Khi nhiét dé ting cao,
céc tinh thé chat béo tan chay, tao ra mot mang chat béo 16ng bao phii bé mit cac 16 rdng. Sy tich hop nay
gitip cac 16 rdng gidn nd ma khong bi pha v, dong thoi tao ra két ciu x6p va nhe hon cho banh gao chién
[26-28].

Xem xét ty 1& vun bé ctia san pham, két qua cho thdy c6 mdi twong quan thudn véi bé day ciia banh va
tuong quan nghich véi d6 cimg. O miu B2 va B3, ty 16 vun bé khong c6 su khac biét c¢6 ¥ nghia thong ké
va déu thap hon so v6i mau B1. Ty 1& bé v& cao lam giam dac tinh cam quan bén ngoai ctia san pham khi
dong goi, van chuyén dong thoi anh huorng den hiéu suat thu nhan thanh pham.

Tir cac két qua trén, c6 thé két luan rang mau B2 (d6 day tao hinh 5 mm) c6 do cung tuong dong véi
mau d6i chung, dong thoi ¢o ty 1€ vun bé thap. Do @6, thong s6 do day tao hinh ctia mau B2 duogc lya chon
dé thuc hién cac thi nghiém tiép theo, nham tiép tuc khao sat anh hudng cia qua trinh say dén chat lugng
banh gao chién.

3.3 Anh hwéng cia nhiét d¢ say va do am sau say den d§ cirng va ty 1€ vun bé ciia banh
gao chién

Nhiét do sdy va d6 am sau sdy dugc kiém soat gitip tao ra banh gao c6 do cting phu hop. Két qua danh gia
duoc thé hién trong Bang 5.

Bang 5: Anh hudng cta nhiét 46 va do 4m sau séy dén do cing va ty 1€ vun bé ctia banh gao chién
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MAiu Nhiét do (°C) 0 4m (%) Pé cirng (N) | Ty 1& vun bé (%)
MC - - 14,0 £0,31° -

C1 50 5 15,9 + 0,49¢ 6,63 + 0,45°
C2 50 10 18,3 +0,16¢ 3,83 +0,78%
C3 50 15 23,1 + 1,749 2,77 £ 0,612
C4 55 5 11,3 +0,29 8,13 + 0,471
C5 55 10 14,3 +1,49° 5,80 + 0,66°
C6 55 15 20,9 +0,72° 2,80 + 0,66°
C7 60 5 8,72 + 1,092 9,40 + 0,70¢
C8 60 10 9,83 + 0,15 9,20 + 0,56%
C9 60 15 18,2 +0,37¢ 4,10 +0,89"

Cha thich: MC la mau d6i chang (Mau banh Thai Lan nhan hiéu Yourger Farm), C1-C3, C4-C6, C7-C9 lan luot &
cac mau banh gao say & nhiét do 50°C, 55°C va 60°C, ng véi dd 4m sau siy 1a 5%, 10% va 15%. Mi gid tri d6 cing
trong bang 1a trung binh cua ba lan lap lai. Céc gia tri d cting theo sau bai céc chir cai khac nhau thi khac biét c6 y
nghia thong ké (p < 0,05).

Két qua nghién ctru cho thiy d6 cimg ciia banh gao chién c6 xu hudng giam khi nhiét d6 sdy ting va do
am con lai sau séy giam. Khi xem xét sy bién thién nhiét do tir 50°C dén 60°C & cung muc do am 5%, 10%
va 15%, xu hudng chung ctia cac mau 1a nhiét 6 cang cao, do cung cang giam. Cu thé, & muc do 4m 15%,
khi nhiét d6 sdy ting tir 50°C 1én 60°C, gia tri d6 ctng giam tir 23,1 N xudng 20,9 N va cubi cing 1a 18,2
N, su khéc biét nay co y nghia thong ké. Xu hudng twong tu ciing dugc quan sat thiy & cac mirc do am 10%
va 5%, cho théy mbi quan hé nhét quéan gitra nhiét o sa"iy, dd Am con lai va do cung cua san phém sau khi
chién.

Ngoai ra, két qua ciing chi ra rang trong cing mot mirc nhiét do siy, do cing ciia banh gao chién ciing
khéc nhau khi két thac qua trinh séy & cac mirc 40 Am khac nhau. Cu thé, d6 4m con lai cang cao thi do
cing cua banh cang ting. Mau c¢6 gia tri d6 cing cao nhét khi duoc sdy & 50°C v6i d6 4m con lai 15%,
trong khi miu co gia tri do cimg thap nhat khi say ¢ 60°C V01 d6 am 5%. Nhing két qua nay phu hop voi
nghién ciru cua Rice (1989), cho thdy rang khi thoi gian sdy kéo dai, lwong hoi nudc thoat ra nhiéu hon,
lam gia ting su chénh léch do 4m giita banh gao va dau chién. Khi chién, sy chénh 1éch d6 4m nay khién
banh gion x&p hon, dan dén giam d6 ctng cua san pham. Tuong tu, khi nhiét do say ting, toc do thoat am
cling tang theo, lam cho cAu trac hat gao trd nén chit hon, tir d6 dan dén su giam d¢ ctiing cua thanh phém
sau khi chién [29].

Mot yéu t6 khac gop phan vao su thay doi 6 ctng cta banh 1a sy hinh thanh ciu tric rdng do mét hoi
nudc trong qua trinh séy. Khi séy O nhiét 3o thép, tdc do sa‘iy cham, 6 4m bén trong san phélrn cao, va ung
sudt bén trong thip, din dén hién twong co rat dong déu cua khéi tinh bot, giup banh c6 ciu tric dic hon
[30]. Nguoc lai, & nhiét d6 sdy cao, toc do thoat 4am bé mit nhanh, khién bé mat san phém tré nén cung
trudc kh1 qua trinh co rut két thuc. Didu nay lam glam kha nédng co ngot bén trong va thuc ddy su hinh thanh
cac 16 rong, tir do lam banh gao chién tr0’ nén x6p va co do cimg thip hon [30].

Panh gia vé ty 1& vun bé ciia cac mau, két qua thé hién, do cling cang cao, ty 16 vun bé cang thap. Céac
mau c6 do 4m cang tha‘ip ty 1€ vun bé cang cao hon. O cac mau C7, C8, do cung thép cho théy do gion xép
cao hon, nhung ty 18 vun bé 16n. Pang cha y, mau C5 c¢6 két qua do cting khong c6 su khac biét dang ké so
v6i mau ddi ching, dong thoi ty 18 vun bé thap nén ché do sdy 55°C, 4m sau sdy 10% dugc chon dé tiép tuc
khao sat trong cac thi nghiém tiép theo.

3.4  Khaio sat anh hwéng ciia nhiét do chién va thoi gian chién dén do cirng va d9 Am ciia
banh gao chién

Két qua anh huong cua nhiét do va thoi gian chién dén do cing va ¢ am ctia banh gao chién dugc thé hién

trong Bang 6.
Béng 6: Anh huong ciia nhiét d¢ va thoi gian chién dén d¢ climg va d6 4m ctia banh gao
Miu Nhiét d§ (°C) Thoi gian (gidy) Do cirng (N) Do am (%)
MC - - 13,9 +0,78° 3,54 +£0,09¢
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D1 190 20 20,4 + 0,56 4,57 £ 0,15
D2 190 40 19,1+ 0,57¢ 3,51 + 0,06
D3 190 60 16,9 +0,92¢ 2,68 +£0,07°
D4 200 20 17,2 +1,53° 3,82 £ 0,06"
D5 200 40 14,1 +0,39" 3,30 £ 0,08°
D6 200 60 9,30 +0,83? 2,40 £ 0,10
D7 210 20 15,9 £ 0,95° 3,39 + 0,04°
D8 210 40 8,96 + 0,93° 2,97 £ 0,06°
D9 210 60 8,33 +0,59° 2,19 +£0,02%

Ch thich: MC 1a mau dbi chang (Mau banh Thai Lan nhan hiéu Yourger Farm), D1-D3, D4-D6, D7-D9 lan luot &
cac mau banh gao chién & nhiét d6 190°C, 200 °C va 210°C, ung véi thoi gian chién la 20 gidy, 40 gidy va 60 giay.
Mai gia tri do cng va do am 1a trung binh cua 3 1an Iap lai. CAc gié tri theo sau bai cac chir cai khac nhau thi khéac
biét c6 ¥ nghia thong ké (p < 0,05).

Két qua thi nghiém cho thay do cimg ctia banh gao chién c6 xu hudng giam khi thoi gian chién va nhiét
d6 chién tang. Déng thoi, d6 clrng va do am c6 mbi quan hé ty 1€ thuén, tirc 1a khi mot trong hai yéu td nay
giam, yéu t6 con lai ciing c6 xu hudng giam theo. Cu thé, gia tri d6 ctng giam dan theo su gia ting nhiét
d6 tir 190°C dén 210°C va thoi gian chién tir 20 gidy dén 60 gidy, dong thoi d6 am ciing c¢6 xu hudng giam
tuong tu.

Sy giam do cimg ctia banh gao chién khi ting thoi gian va nhiét d6 chién c6 thé duogc 1y giai boi su gia
tang d6 xdp trong qua trinh chién. Khi banh tiép xtc véi dau néng, hoi nudc trong ciu triic banh bdc hoi,
tao ra cac khoang trong bén trong, gitp banh c6 két ciu xop va gion hon. Cac khoang tréng nay sau do6 co
thé duogc lap day boi dau chién, lam ting ty 18 hip thu diu, dong thoi gop phan lam giam d6 cimg cua san
pham [31, 32]. Tuy nhién, theo nghién ciru ciia Pinthus va cong sy [33], qué trinh thoat hoi nudc trong khi
chién khong chi tao ra khoang tréng dé dau chién tham nhép, ma trong mot sb diéu kién, khong khi ciing
c6 thé thay thé nude bdc hoi, do d6 sy hip thu dau khong phai luc nao ciing ty 1¢ thuén véi do x5p. Trong
mot khoang nhiét do va thoi gian chién nhét dinh, ty 18 hdp thu dau khong anh huong dang ké dén do xdp
clia san pham.

Méi quan hé glua do xop va su hip thu dau khé phtrc tap va ¢0 thé bj anh hudng bai nhiéu yéu t6. Mot
sd nghién ctru cho thay do XOp la mot yéu t6 quan trong quyet dlnh lwong dau duoc hip thu trong qua trinh
chién ngap dau [34]. Cu thé, d6 xdp ban dau cua san pham c6 mdi quan hé tuyén tinh véi lugng dau hap
thu, nghia 1a san pham c6 d x6p cang cao thi kha ning hip thu diu cang 16n. Pdng thoi, d6 xp va sy hip
thu dau co thé ting dong thoi trong qua trinh chién va anh hudng 13n nhau, dic biét khi nhiét do va thoi
gian chién thay dbi [34].

Khi so sanh voi mau ddi chung, mau D5 khong ¢ su khac biét dang ké & mirc y nghia thong ké (95%)
vé do cu’ng Méu D6 cho thiy do cung thap, nhung d¢ 4m thap c6 thé 1a nguyén nhén ciia ty 1& vun bé cao
va hiéu suat thu hoi thap Tiéu chudn d6 4m ciia cac dong banh kho 1a khong 16m hon 4% thuong dugc dung
dé kiém soat san pham cudi theo TCVN 5909 — 1995 [17]. Do @6, mau D5 dugc lya chon dé tlep tuc danh
gia cam quan thi hiéu, so sanh v&i cac san pham banh gao chién hién c6 trén thi truong nham dénh gia mic
d6 chap nhan cia ngudi tiéu dung.

3.5 Khao sit danh gia cam quan sian pham
Panh gid cam quan 1a mdt phuong phap quan trong trong nghién ctru thyc pham, gitip xac dinh mirc do
chap nhan va so thich clia ngudi tiéu dung dbi véi mot san pham nhat dinh. Phuong phap nay khong chi
cung cap thong tin vé& xu hudng thi hiéu ma con gitip cai thién chit luong san pham theo nhu cau thyc té
ctia thi truong. Trong nghién ciru ndy, mirc d wa thich ctia banh gao chién thanh pham duoc so sanh véi
hai mau banh gao chién thwong mai trén thi trudng, bao gdm mau banh gao chién ciia Thai Lan hiéu
Younger Farm va hiéu Sukantha. Két qua duoc thé hién trong Hinh 4.
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Hinh 4: Do thi biéu dién muc d6 ua thich d6i v6i cac loai banh gao chién

Két qua thu thap tir 70 ngudi tham gia danh gia cam quan cho thiy c6 su khac biét dang ké vé murc do
ua thich giita banh gao chién thanh pham va hai miu banh gao thuong mai. Banh gao chién thi nghiém c6
mirc d6 chip nhdn cao nhat trong ba miu khao sat, cho thiy tiém ning phat trién ciia san phim trong thi
truong thyc pham.

Két qua duoc trinh bay trong Hinh 4, cho thdy miu banh gao chién hiéu Younger Farm nhan diém danh
gia tir 2 dén 9, trong d6 phd bién 1a tir 5 dén 7 diém, véi diém trung binh 1a 6. MAu banh gao chién hiéu
Sukantha dugc danh gia trong khoang 3 dén 9 diém, pho bién tir 6 dén 8 diém, véi diém trung binh 1a 7
Mau banh gao chién thi nghiém c6 diém danh gia dao dong tir 6 dén 9, phd bién tir 7 dén 8 diém, voi diém
trung binh cao nhat [a 8.

Két qua nay da chi ra rang ngudi tham gia khao sat c6 xu huéng wa thich banh gao chién thir nghiém
hon so v&i hai mau banh gao co trén thi truong. Didu nay co thé do su khac biét vé két cdu (murc do gion
x6p) hodc hwong vi ciia san pham, 1am ting kha ning chap nhdn ctia nguoi tiéu dung. V6i két cau phu hop
ctia banh gao chién thtr nghiém duoc dénh gid, bude dau co thé xac dinh dugc tiém ning cao phat trién san
pham va thuong mai héa.

4 KET LUAN

Gao nép c6 ham lugng amylose thap phu hop v6i dang banh gao chién phdng hon do ¢ d6 cimg thap va
ty 16 vun bé thap. Nep cai hoa vang 1a loai t6t nhit trong 3 loai gao dwoc khao sat (nép nuong Tay Bic, nép
cai hoa vang va nép Thai dai).
Cac yeu t6 cong ngh¢ quan trong trong quy trinh ché bién, bao gdm do day banh sau tao hinh, nhiét 6 sdy
va d6 am sau sdy, cling nhu nhiét dg va thoi gian chién, deu c6 tac dong dang ké dén do6 cung cua banh gao
chién thanh pham. Viéc kiém so4t hiéu qua cac thong s6 cong nghé nay trong diéu kién do day tao hinh: 5
mm, say & nhiét do 55°C dén khi dat d6 am 10%, chién & 200°C trong 40 gidy khong chi gitip banh co két
céu tot ma con cho chit lugng cam quan cao khi so vdi cac san pham banh gao chién hién c6 trén thi truong.

LOT CAM ON
Chung t6i xin tran trong cam on Vién Coéng ngh¢ Sinh hoc va Thyc phéam, truong Dai hoc Cong Nghiép
Thanh phé Hb Chi Minh di tao diéu kién de chang t6i thyc hién nghién ctru nay. Dong thoi, chung t6i cling

gui lo1 cam on dén Cong ty TNHH San xuat thwong mai xuat nhap khau Lién Tam d4 cung cap nguyén vét
lidu va cac mau banh gao chién dbi chimg cho nghién ciru.
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THE EFFECTS OF SEVERAL FACTORS ON STRUCTURAL CHARACTERISTICS OF
FRIED RICE CRACKER

TRAN THI MAI ANH, TRUONG HOANG DUY, NGUYEN THI MAI HUONG*
Institute of Biotechnology and Food Technology, Industrial University of Ho Chi Minh City
*Corresponding author: nguyenthimaihuong@iuh.edu.vn

Abstract. Fried rice cakes, a popular snack across many Asian countries, are produced from glutinous or
non-glutinous rice through steaming, drying, and frying processes. Typically, these products are
manufactured on a small scale and require reheating by frying before consumption due to their tendency to
lose crispiness during storage. This study aimed to develop an instant fried rice cake product using
Vietnamese glutinous rice varieties. The research objective was to select suitable raw materials and
processing parameters that ensure a crispy, porous structure during storage. Three varieties of glutinous
rice, namely Golden flower glutinous rice, Northwest farm glutinous rice, Thai long-grain glutinous rice,
were examined. Processing factors such as pre-steaming molding thickness (4 mm, 5 mm, 6 mm), drying
temperature (50°C, 55°C, 60°C), residual moisture content (5%, 10%, 15%), frying temperature (190°C,
200°C, 210°C), and frying duration (20 s, 40 s, 60 s) were evaluated. Results indicated that samples made
from Golden flower glutinous rice, molded at 5 mm thickness post-steaming, dried at 55°C to 10% moisture
content, and fried at 200°C for 40 seconds exhibited structural characteristics comparable to Thai fried rice
cracker brand Younger Farm- popular cracker in Vietnam market products. The study concluded that rice
variety, molding thickness, drying temperature, moisture content, and frying parameters significantly
influenced the structural and sensory quality of fried rice cake products.

Keywords. fried rice cracker, Golden flower glutinous rice, Northwest farm glutinous rice, Thai long-grain
glutinous rice, rice cracker structure
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