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Abstract

One of the main limitations for breeding purposes and germplasm management in longan is the confusion in
cultivar identification to use in longan germplasm collections and conservation. So far, longan cultivar identification
is still mainly based on morphological characters. To address this gap and overlap in collection and conservation
of longan germplasm, a molecular study was conducted to characterize longan accessions and to compare them to
those obtained from longan cultivars from different origins conserved in a collected longan germplasm. Twenty-
eight simple sequence repeats (SSRs) loci selected from SSR primers of litchi were used to characterize genetic
polymorphisms among 43 accessions of longan germplasm and hybrids and one sour litchi variety in the South
of Vietnam. A total of 81 amplification fragments was detected by those 28 SSRs, with an average of 2.9 alleles per
a SSR locus, an average of PIC was 0.46. Molecular characterization revealed the existence of 28 different genetic
profiles. The synonymy and homonymy in longan cultivar was found in Bay To longan and Soc Trang longan;
T87 and T160. This study provides the basis for the molecular characteristics and genetic diversity of longan
varieties collected in Vietnam.
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NGHIEN CUU QUY TRINH SAN XUAT BANH MI KHONG GLUTEN
TU NGUON NGUYEN LIEU GAO MAM
bam Thi Kim Yén', Lé Thi Kim Loan', Nguyén Minh Thuy?

TOM TAT

Trong gao mam c6 chia hoat tinh enzyme amylase cao, ham lugng dudng khti, protein nhiéu nén dugc stt dung
lam nguyén liéu trong san xudt banh mi khong gluten. Nghién ctiu dugc thuc hién nham khao sat anh huéng ctia
ty 1& nudc (70%, 80%, 90%, 100%), hydroxypropyl methyl cellulose (HPMC) (1,25%, 1,5%, 1,75%, 2%), nim men
(2%, 3%, 4%), thoi gian 1én men (20 phut, 30 phut, 40 phut) dén chit lugng cta banh mi khong gluten. Két qua
nghién ctiu cho thay st dung ty 1¢ nudc 80%, HPMC 1,75%, ndm men 3%, thoi gian 1én men 30 phut thu dugc san
phém c6 thé tich riéng cao, d§ cling thip, diém danh gid cdm quan vé ciu tric tot. Két qua so sanh cho thay banh mi
lam tit gao cdm 14t dd ndy mam c6 cdu tric, thé tich riéng, do cling t6t hon so v6i banh mi lam tit gao c&m da tach
cam. Ngoai ra, banh mi gao cdm 14t da nay mam c6 chiia nhiéu chit khodng, protein, anthocyanin va chit xo cao
hon banh mi gao cdm da tach cam.

T khoa: Banh mi khong gluten, gao mam, HPMC, 1én men, nuéc

1. PAT VAN DE

Banh mi dugc xem la mét trong nhiing loai thuc
phdm dugc st dung rong rai nhét trén thé gisi. Viét
Nam la mot trong nhiing nuéc st dung banh mi nhu
mot loai thiic &n nhanh. Hién nay, phan 16n banh
mi dugc lam ti nguyén liéu bot mi. Trong bot mi,
ham lugng gluten cao c6 thé gay di tGing v6i nguasi
nhay cam véi gluten va nhiing ngudi khong dung
nap gluten. P4 1a nhiing ngudi bi bénh Celiac. Bénh

di ting nay anh huéng chti yéu ¢ rudt non. G chau
Au, ty mic bénh Celiac tit 0,3% dén 2%, tuy thudc
vao khu vuc dugc danh gia (Mustalahti et al., 2010).
Bénh Celiac da tré thanh mot bénh ly ngay cang
phd bién. Phuong phap diéu tri bénh nay duy nhat
la tuan thu nghiém ngét ché do an khong cé gluten
(Hera et al., 2014).

Chinh vi thé, san xuét banh mi khong gluten c6
chat lugng cao dang dugc yéu cau rat 16n trong xa hoi.

'Khoa Nong nghiép va Cong nghé thuc phdm, Trudng Pai hoc Tién Giang

2Khoa Néng nghiép, Trudng Pai hoc Cén Tho
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Tuy nhién, viéc lua chon ngudn nguyén liéu thay
thé bot mi la mot van dé quan trong. Bot gao 1a mot
trong nhiing loai bot ngti coc thich hgp nhat cho cac
san phdm banh khong chiia gluten vi né c6 lugng
promalin thip (< 2%). Bén canh do, bot gao chtia
nhiéu chét dinh dudng t6t cho stic khde nhu chat
X0, protein, vitamin va khong gay di ting (Gujral
et al., 2003).

Qua trinh ndy mam gao lGt lam cai thién chat
lugng va cdu tric ctia gao. Ngoai ra, trong qua
trinh ndy mam da tao ra nhiing thay d6i quan
trong vé dinh duéng nhu ting ham lugng chat xo,
tocotrienols, y-oryzanol, polyphenol va dic biét 1a
y-aminobutyric acid (GABA)... can thiét cho su
phat trién va duy tri su séng ctia con ngudi (Chung
et al., 2009). Lgi ich st dung bot gao mam lién quan
dén hoat dong cua a-amylase tao thanh phan tu
dextrin c6 trong lugng phan ti thap, cé thé tc ché
su thodi héa ctia amylopectin. Lgi ich ctia cac hop
chét nay tao ra sy thay déi cac ddc tinh ly hoc cia bot
nhao, cai thién cdu trac rudt banh, tang lugng khi
trong qua trinh 1én men valam cham qua trinh déng
banh (Charoenthaikij et al., 2010). Chinh vi thé, viéc
thuc hién “Nghién ctiu quy trinh san xuit banh mi
khong gluten tit nguon nguyén liéu gao mam” 1a can
thiét d€ tao ra mot san phdm banh mi c6 chat lugng
tot, dac biét phtt hgp véi ngudi bi bénh Celiac.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Gao cdm lat da ndy mam dugc chuén bi nhu sau:
Laa cdm dugc thu hoach tai huyén Cai Ly, tinh Tién
Giang. Sau do, dugc phoi kho (d6 &m <14%), tach
vo trdu, dong géi chan khong va bao quan & nhiét
do 4°C. Gao dugc ngam véi dich ngam theo ty 1&
1: 2, trong thoi gian 3 gid, v6t gao ra dem 0 & 35°C.
Trong qua trinh u cti 4 gio gao dugc tudi nudc mot
lan. Khi t du 16 gio 14y gao ra va sdy ¢ nhiét do 50°C
dén d6 dm < 13%, dong goi chan khong, bao quan
& nhiét do 4°C (Lé Thi Kim Loan va Nguyén Minh
Thuty, 2019). Gao cdm lat da ndy mam dugc dung
lam nguyén liéu chinh d€ san xudt banh mi khong
gluten c6 hoat tinh enzyme amylase la 64,2 Ul/g.

Déi v6i mau déi ching thi nguén nguyén liéu
sti dung la gao cdm da dugc tach cam. Hoat tinh
enzyme amylase clia mau gao nay la 1,7 Ul/g.

Gao cdm ndy mam hodc gao cdm da tach cam
dugc xay nho, rdy min, két hop véi cac loai bot khac
nhu ddu nanh, bot bap, bot khoai tay. Cac nguyén

liéu phu va phu gia la duong, stia tuoi khong duong,
dau, muoi, maltodextrin, tring, HPMC, nuéc, ndm
men. Sau d6, khéi bot nhio duge vo khuodn tao hinh
va lén men & nhiét do phong. St dung nhiét do
nudng banh 175°C. Banh ldy ra khai 1o, @€ 6n dinh
trong 1 gi6 va tién hanh xac dinh cac chi tiéu can
thiét cta thi nghiém.
2.2. Phuong phap nghién ciu

- Po d6 cing ctia banh mi bang phuong phap
AACC 74-09 (AACC, 2000). Thiét bi sti dung 1a may
CT3 (Brookfield, My). Mau banh mi dugc cit 6 dang
lat v6i chiéu day dong nhat1a 25 mm (hodc hai lat cé
chiéu day 12,5 mm). Mau dugc dat dudi dau do hinh
tru duong kinh 38,Imm (TA4). Banh mi dugc nén
3 mm Vi tai trong cuc dai. D6 cliing dugc xac dinh
la lyc dinh (luc nén cuc dai) trong chu ky nén dau
tién. D liéu dugc xac dinh bang phdn mém Texture
Export Exceed. M6i mau dugc do it nhét 3 lan.

- Do thé tich ctia san phdm bang phuong phap
vat ran chiém ch6 AACC 10-05 (AACC, 2010).

- Xac dinh hoat tinh ctia enzyme a-amylase theo
phuong phap ctia Lé Thanh Mai va cong tac vién
(2009) dua trén nguyén tac enzyme amylase c6 kha
nang thiy phan tinh bt tao thanh cac dextrin. Khi
cho tac dung véi iode, phan co chat tinh bot con lai
sé tao mau. Po cuong dd mau tao thanh & budc song
620 nm dya vao dudng chuén tinh bot sé tinh dugc
nong do tinh bot con lai sau phan tng, ti d6 suy ra
dugc hoat tinh ctia enzyme amylase. Sti dung co chat
la ho tinh bot c6 ndong do 1%.

- San phdm dugc danh gid cam quan theo
thang diém mo ta dinh lugng QDA (Quantitative
Descriptive Analysis). Thanh 14p hoi dong danh gia
cam quan goém 7 thanh vién, c6 am hi€u chuyén mon
vé danh gia chat lugng thuc phdm. Chi tiéu cam
quan cua banh can xac dinh la ciu truc dugc xay
dung theo thang diém tii 1 dén 5 (gia tri cdm quan
tit kém dén tot).

- Phén tich thong ké theo chuong trinh
Statgraphics XVI. Su khdc nhau gifia cdc trung binh
nghiém thtc dugc so sanh thong qua LSD (Least
Significant Difference) & mtic y nghia < 5%. So sanh
hai mau stt dung phuong phap théng ké T - test.
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tu thang 8/2018 dén
thang 8/2019 tai phong thi nghiém B mon Cong
nghé thuc phdm - Truong Pai hoc Tién Giang va Dai
hoc Can Tho.
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I11. KET QUA VA THAO LUAN

3.1. Két qua khao sat anh hudng caa ty nudc bd
sung dén chat lugng banh mi

Nudc la mét thanh phan quan trong khong thé
thiéu trong khdi bot nhao. Nudc gop phan lam cho
banh c6 ciu tric né tot, x6p hon, ting gid tri cam
quan. Lugng nuéc can thiét cho banh sé phu thuoc
vao hoat tinh ctia cic enzyme, dd 4m ban dau, ham
lugng chat xo, protein va loai, ham lugng tinh bot.
Hoat dong ctia enzyme o - amylase da phd v ciu

tric hat tinh bot, dan dén d¢ hip thu nude ctia khoi
bot nhao thay ddi lam giam kha nang lién két véi
nudc va ting do nhét. Do d6, sy ndy mdm lam giam
muc do thodi hoa cua amylose (Cornejo and Rosell,
2015). biéu nay c6 lgi trong viéc san xuit banh mi,
lam tdng thoi gian bdo quan ctia banh. Viéc khio
sat ham lugng nudc thay déi ti 70% dén 90% so véi
lugng bot st dung sé gitp cho banh sau khi nudéng
6 cdu tric va gid tri cam quan tot. Két qua khao sat
dugc thé hién qua bang 1.

Bang 1. Két qué khao sat su thay d6i lugng nudc dén chat lugng ctia banh

x biém cam bo cing N et a Thé tich riéng (cm’/g)
Mau . ; Do dan hoi PP . —
quan cau truc (g) Truéc khi 1 Sau khi 1 Sau khi nuéng
A 1,67¢ 630,5¢ 0,17¢ 1,64 2,07¢ 1,65°
A, 2,80¢ 410,3¢ 0,294 1,64 2,58P 2,214
A, 2,500 403,9° 0,25¢ 1,64 2,57° 2,09¢
A, 2,400 345,4* 0,21° 1,64 2,61¢ 1,67°
F * * * % *%
CV (%) 42 9,2 8,6 9,4 95

Ghichi: A, A, A, A, la cdc mau cé ty [é nudc bo sung vao ldn lugt la 70%, 80%, 90%, 100%. Cdc gid tri trén cung
mot cot 6 chii cdi thudng (a, b, c,...) khdc nhau thi thé hién su khdc nhau cé y nghia thong ké; (**): khdc biét y nghia

G miic 1%.

Qua bang 1 cho thdy ham lugng nuéc cé anh
hudng rat 16n dén thé tich riéng, cdu truc, do cling
va do dan hoi cta san phdm. Két qua cu thé ctia tiing
mau nhu sau: Mau A, st dung 70% nudc cho thdy
banh nd it, thé tich riéng thap (1,65 cm?/g). Lugng
nudc thap dan dén kha ning tao mang véi protein
thap, tinh bot chua truong né hoan toan lam banh
sau khi nuéng bi cting (630,5 g), do dan hoi thap
(0,17). Do d6, diém trung binh cdm quan vé ciu tric
ctia banh rat thdp 1,67. Mau A st dung 80% nudc
thi banh nd t6t, rudt banh x6p, bé mat nit it. Thé
tich riéng ctia banh sau khi nuéng ting so v6i mau
A 120,56 cm’/g. Di€ém cam quan ctia mau A, dat cao
nhat 2,8, d¢ cling tuong doi thap 410,3 g, dd dan hoi
cao nhdt 0,29. Mau A va A st dung 90% va 100%
nudc thi banh nég tét & giai doan 1én men, nhung
sau khi nuéng banh xep. Do cting, dé6 dan héi do
dugc thdp hon mau A,. Di€ém danh gia cim quan vé
cdu trac thép (2,5 va 2,4) do c6 nhiéu 16 khi 16n bén
trong lam cho cdu tric khong dong nhat.

Két qua thi nghiém cho thdy néu ham lugng
nudc qua thip hodc qua cao déu lam thay doi thé
tich riéng, do cling, d¢ dan hoi va cau tric caa banh.
Néu ham lugng nudc qua thap thi khong du cho tinh
bot truong nd, ho hoéa, anh hudng qua trinh 1én men
lam cho banh né it, ru¢t banh c6 d6 dan héi thap,
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bé mit bi niit. Ham lugng nudc qud cao thi banh
cang nd nhiéu, lam cho bé mdt bi nut, khi CO, thodt
ra nhanh nén thé tich riéng giam (Han et al., 2012).
St dung 80% nudc trong san xudt banh mi khong
gluten tii ngudén nguyén liéu gao cdm lat da ndy mam
sé c6 banh c6 chat lugng cao hon.

3.2. Két qua anh huéng cua ty 1¢ HPMC bé sung
dén chit lugng banh mi

Trong qua trinh san xuit banh mi khong gluten,
viéc quan trong la tim ra mot mang ludi thich hop dé
gitt CO, dugc tao ra trong qud trinh lén men (Gujral
et al., 2003).

Trong cac chat stii dung dé€ bat chudc mang ludi
khung gluten thi cac chéit keo dap ting dugc nhu
cau nay. Chat keo c6 tac dung cai thién ddc tinh cta
bot, ting cuong chat lugng va thoi han bao quan
ctia banh. Chung cé kha nang kiém soat tinh luu
bién va két cdu ctia nudc trong hé nhii tuong, bot va
huyén phu (Li and Nie, 2015). Trong s6 cac chit keo,
HPMC c6 vai tro quan trong la git khi. Hon niia,
HPMC c6 tac dung ting thé tich riéng, giti 4m, cai
thién ciu truc va kéo dai thoi han st dung ctia banh
(Houben et al., 2012). Két qua khao sat anh hudng
cua ty 1¢ HPMC (%) dén chat lugng ctia banh dugc
thé hién & bang 2.
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Bang 2. Két qua anh hudng cta ty 16 HPMC (%)
b6 sung dén chit lugng ctia banh

Piém . Thé tich riéng
2 A bo 3
. cam Po . (cm’/g)
Mau . , cung :
quanvé dinh (g) Sau | Sau khi
cdu truc khiti = nudng
B, 3,71% 1,50* | 665,59 2,32 2,1*
B, 3,86° 2,15>  548,0c 2,5° 2,3°
B, 4,22¢ 2,30 421,2¢  2,6° 2,4¢
B, 3,54* 2,50° | 466,3° 2,6° 2,4¢
F X b X X% %
CV (%) 90 98 94 46 59

Ghi chii: B, B, B,, B, la cdc mdu c6 ty 1é HPMC bd
sung vao ldn lugt la 1,25%, 1,5%, 1,75%, 2%. Cdc gid tri
trén cung mot cOt ¢ chii cdi thuong (a, b, c,...) khdc nhau
thi thé hién su khdc nhau cé y nghia thong ké. (**): thé
hién sy khdc biét y nghia & miic 1%.

Qua bang 2 nhan thdy HPMC c6 vai tro quan
trong, quyét dinh dén chat lugng ctia banh. Mau B,
chi st dung 1,25% HPMC nén lugng HPMC khong
du d€ hinh thanh cac lién két véi nudce va protein.
Do dé, CO, tao ra va thodt ra ngoai, lam cho banh
sau khi nuéng nd rat it, bé mat nit nhiéu, ciu tric
hoi cting. Thé tich riéng ctia banh sau khi nudng
con 2,1 cm’/g. Biém trung binh dédnh gid cam quan
thdp: 3,71. Mau B, st dung 1,5% HPMC: Bénh sau
khi nuéng nd it, bé mat nit nhiéu, cau truc mém,
bé mit c6 do két dinh tuong doi. Thé tich riéng
ctia banh sau khi nuéng ting so v6i mau B . Diém
trung binh ddnh gid cdm quan: 3,86. Mau B, sti dung
1,75% HPMC: Banh sau khi nuéng né tot, bé mat it
nit, cau truc mém, rudt banh dai, bé mat cé do két
dinh kha t6t. Thé tich riéng cta banh sau khi nudng
cao (2,4 cm?*/g). biém trung binh danh gia cdm quan
dat cao nhat: 4,22. Mau B, st dung 2% HPMC: Banh
c6 thé tich riéng trudc, sau khi nuéng va tinh dinh
tuong tu nhu mau B,. Tuy nhién, do ty 1¢ HPMC
cao nén tao ra 16p mang day lam cho 16p vé c6 do
cting, banh nit, tao cam giac kho chiu cho nguai st
dung. Do d6, diém trung binh danh gid cam quan
thap 3,54.

Tém lai, st dung HPMC 6 cac ty 1€ khac nhau thi
lam thay déi céu trac, do cling, do dinh cta banh.
HPMC c6 thé cai thién sy cau tric ctia bot va kha
ndng giti khi (Rosell et al., 2001). HPMC la mét chat
keo c6 tac dung két dinh va hinh thanh mang. Chinh
mang nay sé gitt CO, tao ra trong qua trinh lén men,
lam cho banh né. Tuy nhién, néu st dung HPMC
Vvdi ty 1€ cao sé tao ra 16p mang day nén khi CO, kho
gian nd dan dén thé tich riéng giam, d¢ dinh tang

va bé mat banh cting. Dong thoi, dii liéu cia Haque
va Morris (1994) cho thdy HPMC st dung & ty 1é
thich hgp sé tao ra sin phdm c6 thé tich riéng cao
nhdt, nhung néu tiép tuc ting ty 1¢é HPMC thi thé
tich riéng sé giam. Su giam nay c6 thé la do sy tuong
tdc cia HPMC vé6i tinh bot do d6 lam gidm kha ndng
giti khi va ting do déo cua ciu truc. Mau st dung
HPMC 1,75% c6 d¢ dinh, thé tich riéng, di€ém cam
quan V€ cau truc tot.

3.3. Két qua anh huéng cua ty 1¢ nAm men va thoi
gian 1én men két thiac dén chat lugng banh mi

Lén men déng mot vai tro quan trong trong san
xuat banh mi, vi nd cé thé cai thién két ciu, cau
truc, huong va vi trong san phdm. Muc dich cta viéc
1én men la chuyén tinh bot thanh duong va duong
thanh rugu va giai phéng khi CO,. Trong qua trinh
1én men, nhiéu san phdm phu dugc tao thanh nhu:
acid lactic, rugu ethylic, acid acetic, cac este,... lam
cho banh c¢6 mui vi thom ngon. Ngoai ra, khi 1én
men bdt nhao thi cac hgp chat cao phan ti trong bot
bi phan cat, lam ting mtic d6 tiéu hoa trong co thé
(Hera et al., 2014).

Bang 3. Két qua anh hudng cua ty 1¢ ndm men
b3 sung va thdi gian 1én men dén gid tri cdm quan
vé cdu tric, do cting va thé tich riéng ctia banh

biém Thé tich riéng
e cam ) Do cing (cm®/g)
quan vé (8) Saukhi =~ Sau khi
cau trac a nuéng
C,D, 2,40 630,7¢ 2,10 1,8
CD, 3,0 6204° 2,3 2,00
C,D, 2,9 611,7¢ 2,2¢ 1,9¢
C,D, 3,8¢ 483,4° 2,5¢ 2,2¢
C,D, 4,5¢ 412,7* 2,6¢ 2,58
C,D, 3,9¢ 410,3¢ 2,7¢ 2,3¢
C,D, 3,1 490,1° 2,6¢ 2,3¢
C,D, 3,6¢ 470,4° 2,7¢ 2,41
C,D, 3,3 473,3 2,7¢ 2,41
F o - - -
CV (%) 9,1 9,7 8,9 10,8

Ghi chii: Mau C.D, C,D,, C.D,cé ty Ié¢ ndm men la
2% vdi thoi gian 1én men la 20 phut, 30 phut, 40 phiit;
C,D,C,D, C,D,c6 ty Ié ndm men la 3% vdi thoi gian lén
men la: 20 phiit, 30 phiit, 40 phiit; C,D ,C,D,, C,D, c6 tj I¢
ndm men la 4% vdi thoi gian 1én men la 20 phiit, 30 phiit,
40 phut. Cdc gid tri trén cung mot cOt ¢ chii cdi thuong
(a, b, c,...) khdc nhau thi thé hién sy khdc nhau c6 y nghia
thong ké. (**): thé hién su khdc biét y nghia & miic 1%.
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Qua bang 3 cho thdy, ty 1é ndm men st dung c6
anh hudng rat 16n dén gia tri cam quan vé cdu truc,
do6 cting va thé tich riéng cta banh. Ty 1é ndm men
st dung cang nhiéu thi banh cang nd, thé tich riéng
cang ting do ndm men st dung hét co chat dé tao ra
CO,. Tuy nhién, nguyén liéu 12 bot gao nén khong
c6 khung gluten hinh thanh do d¢ khi CO, sinh ra
nhiéu tao ra mot ap luc manh, thoat ra ngoai lam
pha v& ciu tric cta banh. Két qua banh bi xep. Dong
thoi néu ndm men qua nhiéu sé khong du co chat st
dung nén banh cé mui la. Ngugc lai, néu lugng ndm
men st dung khong dt thi khi sinh ra it, banh khong
nd. Vi vdy, néu st dung ndm men véi mot ty 1é thich
hop thi gia tri cdm quan va cdu tric ctia banh sé tot
hon. Cu thé nhu sau:

- Khi st dung ndm men 6 ty 1¢ 2%: Mau C D, c6
thoi gian 1én men 20 phut, do thoi gian ngin nén
ndm men chua chuyén hoéa hét dudng thanh rugu
va khi CO,. Do khi sinh ra it dan dén thé tich riéng
sau khi nuéng thap (1,8 cm?*/g), d6 cting cao nhit la
630,7g, diém cam quan vé cdu truc thip (2,4). Mau
C,D, va CD, c6 thdi gian lén men dai (30 phuat va
40 phut) nén thé tich riéng sau khi nuéng taing hon
so v6i mau C D,. Do thé tich riéng ting nén do cling
gidm so v6i mau C D,. Gid trj do cling ctia 2 mau
C,D,vaCD,lan luot 1a 620,4 g va 611,7 g. Két qua
danh gia cdm quan vé cdu tric 6 mau C D, va C D,
la 3,0 va 2,9. Két qua cho thdy ty 1é nim men 2%
chua thich hgp dé€ tao ra san phdm cé cu truc tot.

- Khi st dung ty 1¢ ndim men la 3%: Mau CD,
tuong tu nhu mau C D lacé thoi gian 1én men ngan
(20 phut), banh c6 thé tich riéng thip (2,2cm?/g).
Diéu d6 anh huong dén d¢ cling cia mau C,D, hinh
thanh 16n 483,4 g, diém cam quan vé cdu truc thip
(3,8). D6ivéi mau C,D, va C D,: Sau khilén men thé
tich riéng mau C D, (2,7cm’/g) 16n hon mau C,D,
(2,6 cm*/g) nhung sau khi nuéng thé tich riéng mau
C,D, (2,3cm*/g) nho hon mau C,D, (2,5cm?/g). Do
mau C D, c6 thoi gian 1én men 1a 40 phut nén CO,
tao ra nhiéu & giai doan lén men lam cho bé mat
khai bot c6 nhiéu 16. Khi nuéng & nhiét do cao, khi
CO, thodt ra nhanh, protein chua kip déng tu dé
hinh thanh khung ciu tric nén banh xep. Do thé
tich riéng ctia mau C,D, thap, ciu tric khong dong
nhdt va bé mit c6 nhiéu vét nit I6n hon mau C,D,
nén di€ém cam quan vé cdu trac thap (3,9). Mau C,D,
thoi gian 1én men viia phai nén khi nuéng banh
khong bi xep, thé tich riéng ctia banh sau nudng cao,
diém cam quan vé cdu truc dat gia tri cao (4,5).

+ Khi st dung ty 1é ndm men 4% & cac mau
C,D,, C,D, va C,D, nhin thdy sau khi lén men thé
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tich riéng déu ting rit cao 2,6 cm?®/g; 2,7 cm’/g;
2,7 cm’/g. Tuy nhién, sau khi nudng thi thé tich
riéng cac mau nay déu gidm nhanh, d¢ cing tang
cao nén khong dugc hoi dong danh gid cam quan
danh gia t6t. Ngoai ra, do st dung lugng men nhiéu
nén sau khi nuéng san phdm con mui men. Nhu vy,
& ty 1é€ 4% khong thich hgp cho quy trinh san xuat
banh mi khong gluten.

Tu nhiing két qua trén cho thay, khi st dung ty
1¢ nam men 1a 3% két hgp véi thoi gian 1én men
30 phut thi san phdm dugc hoi dong danh gid cam
quan danh gid cao vé cau truc. Sau khi nuéng, banh
nd, rudt banh c6 d6 xdp, d6 cling thdp hon cdc mau
con lai.

3.4. Panh gia chit lugng ctia banh mi lam tu gao
cdm va gao cAim nay mam

Mau E dugc lam tii nguyén liéu gao cam da tach
cdm v6iva mau E, dugc lam tif nguyén liéu gao cdm
nay mam. Két qua danh gia chat lugng cta 2 mau
banh mi dugc thé hién & hinh 1.

5.0

4.0

= Gao tring
= Gao mam
3.0

2.0

Thé tich riéng (cm®/g)

Do cimg (N) Céu trac
Hinh 1. Céc thong s6 két qua ctia banh mi lam

ti gao cdm da tach cdm va gao cAm 14t da ndy mam

Stt dung phuong phap T-test cho thdy mau banh
mi lam ti gao cdm 14t da ndy madm va mau banh mi
lam tlf gao cdm da tach cam c6 su khac biét y nghia
thong ké 6 mtic 99% vé cac gia tri thé tich riéng, do
cting, diém danh gid cam quan vé cdu truc. DY cling
cta banh mi lam ti gao cdm 14t da ndy méam thép
hon banh milam tii gao cdm da tach cam la do trong
qua trinh nay mim, cdu truc hat tré nén mém hon,
dé nguoi van khong ciing. Két qua nay phu hgp véi
nghién ctiu ctia Banchuen va cong tac vién (2010),
nhom tac gia cho rang qua trinh ndy mam kich hoat
cac enzyme thuy phan tinh bdt, cac polysaccharide,
protein dugc chuyén hoéa thanh oligosaccharide va
cc acid amin, san phdm c6 ciu triac mém. Lee va
cOng tac vién (2007) da xac dinh ndy mam lam téng
ham lugng dudng tu do cta gao lit tang tlii 4 dén 9
lan. Nguyén nhan la do hoat dong ctia enzyme thuy
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phan tinh bot thanh maltose, glucose va dextrin.
Chinh lugng dudng don nay gitp cho qua trinh 1én
men dién ra nhanh hon, thé tich riéng tang. Cornejo
va Rosell (2015) da chiing minh th€ tich riéng cua
banh mi lam tu gao It (1,52 + 0,06 ml/g) thap hon
thé tich riéng cta banh lam ti gao cdm lat da ndy
mam (2,28 + 0,04 ml/g). Thé tich riéng ctia san phdm
c6 moi lién hé ty 1¢ nghich véi do cling va ty 1é thuan
v6i diém danh gia cdm quan vé cdu tric. Do d6, san

phdm lam tu gao cdm lat da ndy mam cé thé tich
riéng cao hon gao trang thi do cling thap hon va gia
tri cdm quan vé cdu tric cao hon. Nhu vay, st dung
bot gao cdm 14t da ndy mam dé€ san xudt banh mi
khong gluten sé tao ra sain phdm c6 chat lugng cao.
Két qua nay phu hgp véi két qua nghién ctiu cua
Cornejo va Rosell (2015), Charoenthaikij va cong
tdc vién (2010).

Bang 4. Két qua so sanh gia tri dinh duéng cta banh mi lam ti bot gao cdm 14t
da ndy madm (BMGM) va banh mi lam tt bot gao cdm da tdch cam (BMGT)

Banh mi Banh mi Ty 1é % chénh léch
STT Chi tiéu Don vi tinh lam ti gao cAm | lam ti gao cAim gia tri dinh dudng

nay mam da tach cam gitta BMGM va BMGT

1 Sat mg/kg 20,4 4,1 79,9

2 Canxi mg/kg 127,7 56,2 56,0

3 Phospho mg/kg 3.090 812 73,7

4 Protein % 11,2 8,9 20,5

5 Anthocyanin mg/100g 24,3 0,2 99,2

6 Chat xo mg/kg 1,83 0,95 48,1

Bénh mi lam tUi gao cdm lat d& ndy mim con  IV. KET LUAN

chtia 16p cam. Trong 16p cam c6 nhiéu hgp chat
dinh dudng, do dé banh mi khong gluten lam tl bot
gao cdm lat da ndy madm (BMGM) c6 nhiéu gia tri
dinh dudng hon so v6i banh mi lam ti bot gao cdm
da tach cam (BMGT) (Bang 4). Déi v6i nhém chat
khodng, dang chu y nhit la chét sat, BMGM c6 20,4
mg/kg chat sit, cao hon 79,9% so v6i BMGT. Thu hai
la ham lugng canxi, mdc du ham lugng canxi trong
BMGM 6 mtic trung binh (127,7 mg/kg) nhung cao
hon so v6i BMGT (56,2 mg/kg) 1a 56,0%. Thi ba
la ham lugng phospho cia BMGM cao hon 73,7%
so v6i BMGT. Ngoai ra, ty 1¢ % ham lugng protein,
anthocyanin, chét xo hoa tan caia BMGM cao hon
BMGT lan lugt la 20,5%, 99,2%, 48,1%. Protein
trong gao la ngudn dudng chit rdt quan trong
vi chtia nhiéu acid amin thiét yéu nhu histidine,
leucine, tryptophan,... (Ha Huy Khoi va Tu Gidy,
2009). Anthocyanin la hgp chat c¢6 hoat tinh sinh
hoc quy cho stic khoe nhu kha nang chéng oxy hda,
chong di ting, chong cac tia phéng xa, chong viém,
chéng vi khudn va c6 tac dung bao vé tim mach va
thuoc gian mach vanh (Manach et al., 2005). Vai tro
tiém nang cta chat xo hoa tan trong viéc ho trg tot
cho stic khde la can bang ning lugng, gidam nguy co
béo phi, tdo bon, ung thu, bénh tim mach va tiéu
duong (Hervik va Svihus, 2019). Nhu vay, BMGM
c6 tinh vugt troi vé ham lugng cac chat dinh dudng
thiét yéu cho con nguai so véi BMGT.

Két qua nghién ctiu cho thay khi sti dung nudc,
HPMC, ndm men & cdc ty 1é tuong ting 1a 80%, 3%,
1,75% so véi lugng bot st dung cung véi thoi gian
1én men 1a 30 phat sé cho san phdm c6 d6 cing
thép, thé tich riéng cao, dugc hoi dong cam quan vé
cdu truc danh gia tot. Cac thong s6 nghién ctiu ctia
quy trinh sdn xudt banh mi khong gluten tit nguén
nguyén liéu gao cdm lat da ndy mam khdc so véi quy
trinh san xudt gao cdm da tach cam la: Thoi gian lén
men ctia gao cdm lat da ndy mam thap hon gao cdm
da tach cam 1a 5 phut, lugng nuéc thiap hon 10%,
luong ndm men va HPMC cao hon tuong ting 1% va
0,25%. St dung bot gao cdm lat da ndy mam dé€ san
xudt banh mi khong gluten da tao ra san phdm co
chét lugng cao vé cdu tric va gia tri dinh dudng hon
s0 VvOi viéc st dung gao cdm da tach cam. Gao cdm
lat da ndy mam la ngudén nguyén liéu tiém ning dé
san xudt banh mi khong gluten.
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Study on production process of gluten - free bread from germinated grain

Abstract

Dam Thi Kim Yen, Le Thi Kim Loan, Nguyen Minh Thuy

Germinated brown rice contained high enzyme amylase activity, reducing sugar content, protein content that should
be used as a raw material in gluten - free bread production. The study was conducted to investigate the effects of
water ratio (70%, 80%, 90%, 100% w/w flour basis), HPMC (1.25%, 1.5%, 1.75%, 2% w/w flour basis), yeast (2%, 3%,
4% w/w flour basis), fermentation time (20 min, 30 min, 40 min) on the quality of gluten-free bread. The research
results showed that using 80% water ratio, 1.75% HPMC, 3% yeast, 30 min fermentation time to obtain product
quality with high specific volume, low hardness, and good sensory evaluation about texture. Germinated brown
grain was used to make gluten - free bread that had higher quality than polished brown rice. The comparison results
showed that gluten - free bread made from germinated brown rice had better structure, specific volume, hardness
than bread made from polished brown rice. In addition, germinated brown rice bread contained more minerals,
protein, anthocyanin and fiber than polished brown rice bread.

Keywords: Fermentation, germination grain, gluten - free bread, HPMC, water
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ANH HUONG CUA PO DAY MANG BAO GOI LDPE
DEN THOI GIAN BAO QUAN QUA BO (BOOTH?)
PUQC XU LY BANG AMINOETHOXYVINYLGLYCINE

Nguyén Van Toan', Lé Vin Luin?, Téng Thi Quynh Anh!,
Nguyén Thi Diém Huong!, Nguyén Van Hué'

TOM TAT

Bai bao nay trinh bay két qua nghién ctu khao sat anh hudng ctia d6 day mang bao géi LDPE (Low Density
Polyethylene) & cac d6 day khac nhau (20 pm; 30 pm va 40 pm) dén su bién d6i chét lugng cta qua bo Booth 7
da dugc xti ly AVG (Aminoethoxyvinylglycine) sau thu hoach nham kéo dai thdi gian chin ctia qua. Két qua thuc
nghiém cho théy, bao géi bang bao bi LDPE c6 d¢ day 40 um sau khi xt Iy bang dung dich AVG & néng d¢ 430 ppm
da kéo dai thoi gian bao quan qua bo 1én dén 36 ngay. Bén canh d6, nghién ctiu ciing danh gia dugc mot s6 chi tiéu
vé chit lugng ctia qua bo sau ngay bao quan thi 36 & diéu kién trén: hao hut khoi lugng tu nhién 2,89%; cuong do
ho hép la 45,28 ml CO, .kg".h™; cudng do san sinh ethylene 1a 15,63 ul C,H, kg*.h"'; ham lugng acid tong s6 0,106 %;

va ham lugng lipid téng s6 15,48%.

T khoa: Qua bo, bao bi LDPE, xti ly AVG, cuong d6 ho hip, bao quan

1. DAT VAN PE

Qua bo la loai trai cay c6 gia tri dinh dudng rat
cao, dugc nhiéu ngudi tiéu dung trong nudc ciing
nhu trén thé giéi ua chudng va st dung. Tuy nhién,
bo thudc loai qua ho hap dot bién nén qua trinh chin
ctia qua dén nhanh, gay chin dongloat trong thoi gian
ngan sau thu hoach, dé dan dén théi hong va ton that
sau thu hoach 16n. Chinh vi véy, viéc nghién ctiu diéu
khién qua trinh chin tu nhién ctia qua bo la mot giai
phdp hiéu qua nham tang lugng xudt khiu va gid tri
kinh t€ ctia loai trai cay nay. Bién phdap ky thuat dang
dugc st dung rong rai trong thoi gian gan déay la bao
quan qua bo tuoi trong moi trudng khi quyén diéu
chinh théng qua ky thuat déng géi la mét phuong
phdp khé phé bién nham han ché cuong do ho hap,
cuong do san sinh ethylene cting nhu diéu khién qua
trinh chin & qua (Steward et al., 1999). Theo phuong
phap nay, qua dugc bao géi trong cic mang ban thim
chon loc nhu: LDPE, HDPE, PP, PVC... nham ngin
can su bay hoi nuéc, khuéch tan cé chon loc khi
oxy va cacbonic, lam giam cudng do ho hdp va cac
hoat dong trao d6i chat; do d6, nang cao chat lugng
san phdm va kéo dai thoi gian bdo quan cac loai
qua sau thu hoach (Kassim et al., 2013). Bén canh
do, véi viéc st dung két hgp chat khang ethylene,
trong dé 1a hop chidt Aminoethoxyvinylglycine
(AVG), mot hgp chit cé hoat tinh sinh hoc va
tac dong kim ham hoat lyc cua enzyme ACC
synthase lam ham lugng ACC (chit tién ethylene)
tao thanh thdp, tic ché hoat dong ctia ethylene va
kéo dai thoi gian bao quan (Owino et al., 2002).

Cong bo ctia Nguyén Vin Toan va cdng tac vién,
(2019) da cho rang néng do xti ly ctia AVG 430 ppm
trén qua bo Booth 7 sau thu hoach da kim ham hoat
luc ACC oxydase, cudng do san sinh ethylene, cuong
do6 ho hdp va kéo dai thoi gian bao quan qua bo sau
thu hoach dén 27 ngay. Hién nay, & Viét Nam cac
nghién ctiu vé tac dong bao bi bao gdi két hop xti ly
AVG trén qua bo Booth 7 chua dugc cong bo. Chinh
vi vay, chiing t6i ti€én hanh xac dinh d¢ day thich hgp
ctia mang bao g6i LDPE cho qua bo Booth 7 da dugc
xti Iy AVG nham kéo dai thoi gian bao quan sau thu
hoach la muc tiéu chinh ma bai bao huéng dén.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Qua bo (Booth 7) thudc giong bo sap, dugc thu
hai ti vuon bo ctia Cong ty trach nhiém hiiu han
Trinh Mudi, tinh Dak Lak. Bo dugc thu hoach vao
ngay thi 240-250 sau khi ra hoa, khi vé qua c6 mau
xanh luc dam, c¢6 do bong sang, trang thai qua cling
va khi lac khong phat ra tiéng. Phuong phap 14y mau
thuc hién theo TCVN 9017:2011. Bao bi bao goéi
trong bao quan qua bo la loai LDPE c6 chiéu day
20 pm, 30 pm va 40 um, kich thudc 28 x 24 (cm),
dugc mua tii cong ty TNHH Mosuco (Viét Nam).
Thuing carton dugc cung cap bdi cong ty TNHH
Cém Giang (Viét Nam), kich thudc thung carton
50 x 58 x 28 (cm). Ché phdm Aminoethoxyvinylglycine
(AVG), tén thuong mai la Retain, 6 dang bot, hoa
tan trong nudc, dugc mua tii Valent BioSciences
Corp (Uc).

'Truong Dai hoc Nong Lam, Dai hoc Hué; 2 Trudng Cao ddng Cong nghiép Hué
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