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Tém tit

Bdanh mi khong gluten dwoc ché bién tir cac nguyén liéu bt khong gluten nhw bot sa ke,
bét gao, tinh bét bdp, tinh bét khoai tdy, bét ddu nanh, dwong, men, bo, sita tuot, muoi, nudc,
dau an, xanthan gum va maltodextrin. Anh huong cia ty 1é nguyén liéu gom bot sa ké (0, 10,
15 va 20%), xanthan gum (0, 0.5, 0.7 va 0.9%), bo (0, 15, 20 va 25%)‘ va nam men (1.5, 3
va 4.5 %) (tinh trén khoi lwong bot mi) ciing voi va thoi gian lén men lan 1 (30 phiit, 60 phut
va 90 phit) dén mot so chi tiéu chat lwong banh da dwoc khdo sat. Két qua cho thay khi bo
sung 15% bot sa ké, 0.7% xanthan gum, 20% bo, 3% men va lén men trong 60 phiit san pham
co do am khoang 31.31%, do cung 1.96 N, do sang L* cua vé va rudt la 50.83 va 59.51, do
vang cua vo va rugt la 20.27 va 5.17, ham heong xo 1.92%, khodng 0.42% va dwoc nguoi
tiéu dung danh gid cao nhat. Banh mi khong gluten bo sung bot sa ké dwoc bao quan trong
bao bi polypropylene (PP) trong thoi gian 2 ngay thi chat hwong banh van twong doi on dinh,
sw phat trién cia vi sinh vat o muec do cho phép.
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Abstract

This study developed a gluten-free bread recipe using breadfruit flour, rice flour, corn
starch, potato starch, soybean flour, sugar, yeast, butter, fresh milk, salt, water, cooking oil,
xanthan gum, and maltodextrin. The effects of ingredient ratios—including breadfruit flour (0,
10, 15, and 20%), xanthan gum (0, 0.5, 0.7, and 0.9%), butter (0, 15, 20, and 25%), and yeast
(1.5, 3, and 4.5%) (calculated based on rice flour weight)—along with first fermentation times
(30, 60, and 90 minutes) on various quality parameters of the bread were investigated. Results
showed that the optimal formulation included 15% breadfruit flour, 0.7% xanthan gum, 20%
butter, 3% yeast, and a 60-minute fermentation time. This combination yielded bread with
approximately 31.31% moisture, a hardness of 1.96 N, crust and crumb lightness (L*) values
of 50.83 and 59.51, crust and crumb yellowness (b*) values of 20.27 and 5.17, fiber and
mineral contents of 1.92% and 0.42%, respectively. This formulation also received the highest
consumer acceptability. The breadfruit-enriched gluten-free bread still maintained acceptable
quality and microbial safety after stored in polypropylene (PP) packaging for up to two days.

Keywords: Breadfruit flour, gluten-free bread, polypropylene, storage.
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1. Pit van dé

Trai sa ké (Artocarpus altilis (Parkinson) Fosberg) cung cip ngudn ning lwong va dinh
dudng cao gém chét xo, khoang, protein (Liu & cs., 2020) tdt cho hé tiéu hoa nén duoc coi la
mot thuc phém co gia tri trén thé giéi (Mehta & cs., 2023, Badrie & Broomes, 2010). Tuy
nhién loai trai nay nhanh chin va dé hu hong nén thuong dugc ché bién thanh bot dé tang thoi
han str dung va da dang hda cac san phérn. Bot sa ké ¢6 thanh phén protein hoan chinh nhung
khong chira gluten va co chi sb duong huyét thip (Mukherjee & cs., 2023) nén trd thanh ngudn
thay thé cho cac loai tinh bot khac trong nhiéu loai thyc phdm khong gluten va thuan chay nhu
c4c san pham mi, bun va banh nuéng (Jones & cs., 2019; Mehta & cs., 2023).

Xu hudng gia ting s6 lugng ngudi duge chuan doan mac bénh celiac va di tng thuc
pham lién quan dén gluten trong bot mi khién nguoi tiéu dung ngay cang quan tdm dén cac
san pham khong gluten, dic biét 1a banh mi. Nhiéu nguyén liéu di duoc ung dung dé thay thé
bot mi trong cac cong thirc banh mi khong gluten (Le & Nguyen, 2019); tuy nhién cac chat
phu gia nhur xanthan gum va hydroxylpropylmethyl cellulose (HPMC) can b sung dé ho tro
tao cdu tric banh mi. Cac chét ‘keo’ nay c6 tac dung giir khi trong khdi bot, 1am cho banh nd
va khong bi xep, tao 10p vo gion va giam sy thoai hoa tinh bot khi bao quan & nhiét do thap
(Crockett & cs., 2011; Naji-Tabasi & Mohebbi, 2015).

Trong nghién ciru nay, banh mi ngot duoc ché bién tir bot gao, tinh bot khoai tay, tinh bot
bép va bot dau nanh cing véi bot sa ké nham da dang hoa san pham khong gluten tir loai bot
giau dinh dudng nay. Nghién ctru danh gia ty 1€ ph01 tron bot sa ké, bo, xanthan gum, nim men
va thoi gian 1én men anh hudng den cac gia tri chat luong nhur d6 mau (d6 sang va do vang, hé
mau Lab), cdu tric (d6 cimg), d6 4m, thanh phan xo va chat khoang. Ngoai ra, san phim con
duoc khao sat diéu kién bao quan bang bao bi polyethylene (PE) va polypropylene (PP) —
nhiing loai bao bi bao quan banh phd bién tai thi truong Viét Nam - trong thoi gian 3 ngay dé
khao sat sy thay ddi chat lugng dinh dudng va vi sinh nhim tim ra loai bao bi thich hop.

2. Vit liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Bot sa ké dugc chuan bi theo nghién ctru cua Trin & cs. (2022); bot gao, tinh bot bip,
tinh bot khoai tdy, bot dau nanh, ndm men, duong, mudi, ddu an, tring, sita, bo lat,
maltodextrin, xanthan gum, bao bi PE va PP mua tai ctra hang nguyén vat liéu, hoa chit va
bao bi tai Cén Tho.

Hoa chit phan tich: aceton, hydro peroxide, acid chlohydric, sodium hydroxide, acid
sunfuric, petroleum ether, acid nitric c6 xuat x Trung Qudc. Céc thi nghiém duogc thuc hién
tai phong thi nghiém Khoa Cong nghé sinh hoa — thyc pham, truong Pai hoc K§ thuat - Cong
nghé Can Tho.

2.2. Phwong phap nghién ciru

2.2.1. Quy trinh ché bién banh mi khong gluten bo sung bét sa ké

Quy trinh ché bién dugc phat t‘rién tu quy trinh banh mi ngot khong gluten cta Le &
Nguyen (2019) (Hinh 1) véi thanh phan nguyén liéu duoc trinh bay trong Bang 1:

Bang 1. Thanh phin nguyén li¢u ché bién banh mi khong gluten bo sung bjt sa ké

Nguyén liéu Khoi lwong (g) Nguyén liéu Khoi lwong (g)
Bot gao 64,9 Dau in 6

Tinh bt khoai tay, 10,2 Tring 12

Bot dau nanh 49 Stra tuoi 25
Maltodextrin 10,4 Bot sa ké
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Nguyén liéu Khéi lwong (g) Nguyén liéu Khéi lwong (g)
Muoi 1,25 Xanthan gum

DPuong 10 Men Theo ty 1€ khao sat
Tinh bot bap 20,3 Bo lat

Nuédc 100

Tom tdt quy trinh: 50% khéi luong
bot gao duoc hd hoa véi 50% nude so6i, 1am
ngudi dén 38 °C; nAm men hoat hoa 15 phut
v6i nuée Am 35 °C; bot sa k&, 50% bt gao,
bo lat cung voi cac nguyén liéu khac dugc
tron déu rdi tron voi bot hd hoa va nam men
bang may tron Bear cam tay trong 10 phit;
1 1an 1. Sau d6 tron déu 5 phuat trude khi o
1an 2 trong 30 phut. Bt hoan thanh duoc rot

Nguyén liéu

Y

Nhao trén

v

Lén men lan 1

v

khudn (5x15x5cm) va nuéng 180°C trong 25

+ 5 phat. Nhéo tron

‘

Lén men lan 2

|

Rot khuén

Nuong

{

Lam ngudi
!

Bao quan

Hinh 1. Quy trinh ché bién banh mi ngot
khong gluten tir bt sa ké

2.2.2. B tri thi nghiém
a. Khdo sat anh hwéng cia cdc ty 16 nguyén liéu dén chat lwong san pham

- Anh hudng cua ty 1& bot sa ké: Bot sa ké dugce bd sung vao hon hop bot nhao & cac ty
16 0% (0g, dbi chimng, bC), 10% (6,49g), 15% (9,74g), 20% (12,98g) (tinh trén ty 1¢ bot gao).
Khao sat cac chi ti€u chit lugng nhu d6 am, chit khoang, ham luong lipid, chit xo, do cimng;
mau sic va danh gia cam quan.

- Anh hus")’ng clia ty 18 phu gia xanthan gum bé sung (tinh trén khéi lvong nguyén liu):
phu gia duge bd sung vai cac ty 1€ 0% (0g, BC), 0,5% (1,35g), 0,7% (1,9g), 0.9% (2,43g) voi
ty 1€ bot sa ké toi uu ¢ thi nghiém trén.

- Anh huéng cua ty 1€ bo: bo sir dung voi cac ty 1€ 0g (DC), 15g, 20g va 25g va ty 1¢
bot sa ké, xanhthan gum t6i wu ¢ thi nghiém trén.

- Anh huong ciia ty 1¢ men bd sung va thoi gian 1én men: hdn hop dugc chuan bi theo
ty 1€ t0i uu ¢ hai thi nghiém trén va dugc phoi tron véi céc ty 1€ men 1,5g, 3g, 4,5g, u lan 1
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trong cac khoang thoi gian 1an lwot 13 30 phut, 60 phut va 90 phit; sau d6 1 1an 2 thém 30 phut.

Céc chi tiéu chét luong duoc danh gia gdm: do 4m, chat khoang, ham lugng lipid, chat
x0, d§ clrng; mau sac va danh gid cdm quan.

b. Khado sdt danh huéng ciia logi bao bi va thoi gian bdao quan dén chat lwong san pham

Bénh thanh phim dugc ché bién theo cac diéu kién tdi wu va bao quan bang cac loai bao bi
PP va PE kich thugc 15 x 25 x 0.005 cm; mdi 6 banh (khoang 220 +5 g) dugc aé vao mét thi, han
kin miéng va bao quan ¢ 25 d¢ C. Mau duoc lay doc lap dé phan tich cac chi tiéu 6 4m, cu tric,
mau, va sinh vét hiéu khi tong s6, nAm men va ndm méc trong 3 ngay (ngay 0, 1 va 2).

2.2.3. Cac phwong phap phdn tich

Do am (can sdy am, Han Qudc), chat khoang (nung dén khéi lugng khong doi, 16 nung,
M¥), ham luong lipid (Soxhlet, Ptic), chat xo (chiét xuat bang acid lodng va kiém lodng), do
ctmg (TMS pro, M¥) str dung dau do hinh tru tron 3 cm theo Demirkesen & cs., (2010); mau
sic (hé mau Lab, colorlite sph870, Pirc) va danh gia cam quan (phuong phap cho diém theo
TCVN 3215-79).

2.2.4. Xur Iy 56 liéu

. Cac thl: nghiém duoc b tri ngau nhién va lap lai 3 1an, s6 liéu duoc phan tich va xu ly
bang phan mém Microsoft Excel va Statgraphics XV, kiém dinh phuong sai theo ANOVA va
so sanh sy khac biét theo Fisher's Least Significant Difference (LSD) ¢ miic y nghia 5%.

3. Két qua va thio luin
3.1. Anh huéng ciaa ty 18 nguyén liéu dén chit lwong san phim

Viéc ché bién banh mi khong gluten 1a mot thach thirc cong nghé do bot khong gluten
sé khQng tao dgqc khoi bdt nhao ket djnh va dan hoi, dan dén viéc phéj tron cac nguyén liéu
nay dé thay thé hoan toan bot mi la rat kho khan vi cac loai bt nay rat khac nhau Véathémh
phan tinh bot va protein (Wang & cs., 2017). Do d6 viéc nghién ciru ty 1¢ nguyén liéu bo sung
trong quy trinh ché bién la rat can thiét.

3.1.1. Anh huong ciia ty 1é bot sa ké

a. Anh hwéng cia ty 18 bét sa ké dén dp am, ham heong khodng, lipid va chdt xo ciia
san pham

Két qua phan tich do :;am,at}"/ 1¢ khoang va chat xo duoc trinh bay trong bang 2. Ham
luong khoang va xo trong san pham tang khi tang ty 1€ bot sa ké bo sung tir 0 dén 20% (khoang
tang tr 0,19% den 0,49%, xo tir 1,31% dén 2,14%). Két qua nay tuong dong véi cac nghién
clru trudc day vé su gia ting ham lugng dinh dudng trong cac san phdm banh nuéng khong

gluten b sung bot sa ké (Bakare & cs., 2016; Malomo & cs., 2011), tir d6 cho thdy tiém ning
cua loai nguyén liéu nay trong ché bién cac san pham thuc phém.

Bang 2. P§ 4m, ham lwong khoang va chit xo ciia sin pham & cdc ty 1¢ bot sa ké b sung

Botsa ké (%) PO Am (%) Chitkhoang (%) Chitxo (%) Chét béo (%)

0 30,26+1,5% 0,19+0,05* 1,31+0,24* 4,17+0,89*
10 31,31+2,3° 0,37+0,07° 1,69+0,33* 4,21+0,92°
15 33,83+2,8° 0,42+0,01°¢ 1,95+0,35% 4,30+0,67°
20 34,38+1,9¢ 0,49+0,03¢ 2,14+0,18* 4,31+0,79°
P<0,05 P<0,05 P<0,05 P<0,05

Cac chir cdi thé hién su khdc nhau giita cac so liéu trong cung mot cot 6 murc y nghia 5%

Bt sa ké c6 ham lugng protein twong dbi thap nhung luong carbohydrate cao hon bot
mi (Ajatta & cs., 2016), thanh phan tinh bot ctia bot sa ké c6 kha nang hat nwde manh trong
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qua trinh nhao tron da duoc bao céo trude déy (Malomo & cs., 2011). B 4m trong banh mi
dao dong khoang 30,26 — 34,38% khi thay d6i luong bot sa ké bo sung tir 0 dén 20%. Su lién
két chit ché gitra tinh bot va nude trong khdi bot nhao 1am cho 4m trong san pham kho thoat
ra ngoai trong qua trinh nuéng (Akingbala & Arinola, 2022), diéu nay ciing anh huong dén
cAu trac va chat lwong banh. Vi thanh phan lipid trong bot sa ké khong cao (0,8 — 1,93%)
(Badrie & Broomes, 2010) nén khi bd sung & céc ty 1¢ khao sat, lipid trong banh mi khong
tang nhiéu (4.21 — 4.31%) so véi banh ddi ching (4,17%).

b. Anh huong cua ty I¢ bot sa ké den cau tric va mau cua san pham

Két qua do d6 ctng va do sang L* va mau vang b” cia san pham duoc trinh bay trong
bang 3. Khi bo sung bot sa k&, banh c6 do ctimg 16n hon banh ddi chimg va do clmg ting dan
khi bd sung vdi ty 16 cao hon (ting tir 1,36 dén 2,25 lan). Su gia tang do cung cua banh mi
khong gluten khi b6 sung bot sa ké dugc cho 1a ¢ lién quan dén thanh phan carbohydrate
trong bot sa ké; vi bot sa ké khong phu hop dé tao gel trong qua trinh nhao trén — yéu t6 dé 6n
dinh khung va giit khi trong khdi bot — 1am cho rudt banh bi kho cimg (Akingbala & Arinola,
2022; Clark & Aramouni, 2018).

Bang 3. Pj cing, d9 sang L* va dd vang b* ciia sin phim
bo sung cac ty 1€ bot sa ké khac nhau

n n Mau sac Do cirng
gj’t sa ke Vo Ruot )

) L* b* L* b*
0 53,3043,78¢  17,6622,.89*° 61,14+2,38¢  2.76+0,17°  1,08+0,15°
10 52,69+4,13°  20,20+£2,53°  60,2144,12°  4,66=1,03°  1,36+0,20°
15 51,50+2,89°  20,27+1,79°  59,51+1,99°  5,17+1,09°  1,96+0,11°
20 50,2042,16* 25,131,674  58,08+3,21°  5,70£1,21¢  2,25+0,67¢

P <0,05

Cdc chir cdi thé hién sy khac nhau gitka cdc so liéu trong cung mot cot ¢ murc y nghia 5%

Vé mau sic, ca vo va rudt banh déu ¢co xu hudéng giam d6 sang L* (lén Iuot tir 53,30
dén 50,20 va 61,14 dén 58,08) va tang do vang b* (tir 17,66 dén 25,13 va 2,76 dén 5,70), Khi
tang ham luong bot sa ké bd sung, do cac phan tmg tao mau trong qua trinh nuéng nhu caramen
héa va Maillard dién ra cang nhiéu (Clark & Aramouni, 2018). Bén canh d6, do vé banh tiép
xuc truc tiép v6i khi nong trong 16 nén cac phan tng tao mau xdy ra manh mé hon, lam vo
banh c6 d6 sang thap va do vang cao hon

c. Anh huong ciia ty 1é bot sa ké dén tinh chdt cam quan ciia san pham
Béng 4 trinh bay két qua danh gia cam quan cta san pham & cac ty 1¢ bot sa ké khac nhau.

Bing 4. Két qua cim quan ciia san phim bo sung bdt sa ké & cac ty 1¢ khac nhau

Bot sa ké Cam quan

(%) Ciu tric Mau Mui Vi

0 3,66+0,77*  3,73+0,68" 3,2340,35*  3,53+0,53°

10 423+1,02¢  3,43+0,65° 3,63+£0,46°  3,93+0,82

15 4,46+0,86¢  4,10+0,58° 423+1,119  4,67+0,97¢

20 4,06£0,47*  4,33+0,36¢ 4,03£0,49¢  4,40+1,02¢
P <0,05 P <0,05 P <0,05 P <0,05

Cdc chit cdi thé hién su khdc nhau giita cdc so liéu trong cung mot cot o miec y nghia 5%

O cé ba ty 18 bo sung déu cho ra thanh phiam dugc danh gia t6t hon mau d6i ching do
cau trac vo gion va rudt toi x0p hon, mau sac ciing dugc cai thién c6 mau banh mi dac trung
hon. B6 sung 15% thanh pham dugc danh gia cao nhat do vo gion, rudt banh mém toi xop va
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c6 do dan hoi tot hon do sur két hop giira bot sa ké voi cac nguyén liéu khac. Nhiéu nghién ciru
cac san pham banh nudng bo sung bt sa ké cling cho thay khi bo sung tir 10 — 15% nguyén

liéu nay thi banh duoc danh gid cao boi nguoi ti€u dung (Mehta & cs., 2023).

3.1.2. Anh huong ciia ciia ty 1é xanthan gum dén chat lwong san pham

a. Anh huong cua ty I¢ xanthan gum den do am, dé cung va mau sdc cua san pham

Két qua do d6 am, do cling va mau sic clia san pham khi bo sung xanthan gum & cac ty
1¢ khac nhau duoc trinh bay trong Bang 5.

Béng 5. P9 am, do cirng va mau sac cia san pham

khi bo sung céc ty 1¢ xanthan gum khac nhau

Mau sic
Xanthan A X o D§ cirng - ~
gum (%) bo am (%) (N) Vé Rudt
L* b* L* b*
0 24,3542,15*  1,1540,23*  51,15+3,40° 20.01+1,27*  59,42+2.42*  5,33+0,29%
0,5 27,45+2.23>  1,384+0,26* 51,36+2,35*  20,15+0,95° 59,48+2,15*  5,20+0,92?
0,7 31,1842,38°  1,93+0,18° 50,91+2,19*  20,01+£0,89°  59,41+2.29*  5,33+0,76%
0,9 32,3242,29¢ 24140319  51,46+1,89*  20,21+1,79°  59,87+2.98*  5,60+0,99°
P<0,05 P<0,05 P>0,05

Cdac chir cdi thé hién sy khac nhau gitka cdc so liéu trong cung mot cot ¢ mirc y nghia 5%

Xanthan gum 14 phu gia c6 tac dung lam ting thé tich cua san phim do hd tro sy hinh
thanh dong déu cua cac 18 xdp vé kich thudc va su phan bé gitip on dinh ciu tric khdi bot
nhao (Pam & cs., 2012). Khi bd sung phu gia lam tang do am cia san pham khoang 1,13 —
1,33 1an so véi mau ddi ching, khi ty 18 tang tir 0,5% dén 0,9% thi d6 4m cua san pham cang
16n. Pidu nay duoc giai thich 1a do xanthan gum c6 kha ning giit nudc nhd vao 2 nhom
carboxyl tich dién 4m trén cac chudi bén va cac nhom hydroxyl trén mach; chiing twong tac
v6i nhau, v6i tinh bot va nudc bang lién két hydro thanh mot mang gel bén (Crockett & cs.,
2011); ngoai ra con ngan chan sy von cyc trong qua trinh nhao nén lam giam sy mét nudc cua
san pham trong qué trinh nuéng (Pam & cs., 2012). Tuong tu, su gia tang cac lién két hydro
gilia phu gia nay va cac thanh phan khac trong kh6i bot da 1am ting do cting ciia banh tir 1, I5N
(601 ching) 1én 2,41N (0,9%). Nhiéu nghién ctru trude day da cho thiy sy gia tang dang ke vé
cAu tric san pham, bao gdm dé cting, khi bd sung xanthan gum vao cac san pham khong gluten
nhu banh nuéng hoic mi (Encina-Zelada & cs., 2018). Vé mau sic, xanthan gum khong lam
thay d6i mau sdc cua ca vo va rudt khi thay déi ty 18 bd sung trong khoang khao sat.

b. Anh hwéng ciia ty 16 xanthan gum dén tinh chdt cam quan ciia san pham

Két qua ddnh gia cam quan cua san pham khi bd sung xanthan gum & céc ty 1¢ khac
nhau duogc trinh bay trong bang 6.

Biang 6. Két quéa cim quan ciia san phim bd sung céc ty 1 xanthan gum khac nhau

Bot sa ké Cam quan

(%) Ciu tric Mau Mui Vi

0 2,13+0,22° 4,18+0,14° 4,42+0,57° 3,53+0,532

0,5 3,64+0,56° 4,124+0,32 4,56+0,89* 3,93+0,82°

0,7 4,160,354 4,23+0,54* 4,24+0,83¢ 4,67+0,97¢

0,9 4,07+0,87°¢ 4,16+0,78" 4,61+0,47° 4,40+1,02¢
P <0,05 P> 0,05

Cac chir cdi thé hién su khdc nhau giita cac so liéu trong cung mot cot 6 murc y nghia 5%

Khi bd sung 0.7% xanthan gum banh dugc dénh gia cao vé cau triic hon 2 ty 1¢ con lai
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trong khi cac yéu t6 mau, mui va vi khong c6 sy khac biét dang ké. O ca ba ty 1& xanthan gum,
thanh pham c6 cdu trac duoc ngudi tiéu dung wa thich hon mau d6i chimg do tinh chét gia déo
cua xanthan gum (Pam & cs., 2012); trong d6 nghiém thuc 0,7% lam san phém c6 vO gion,
rudt banh mém toi xép va d6 dan hdi ndi bat hon.

3.1.3. Anh huong cua cua ty Ié bo bo sung den chat luwong san pham
a. Anh huong cua ty I¢ bo dén do am, do curng va mau sdc cua san pham

Béang 7. Py am, dd cirng va mau sac cia sian pham khi bo sung bo ¢ cac ty 1€ khac nhau

Mau sic
Bo A X Do cirng N N
Po am (% : Vo Ruot
@ P00 -
L* b* L* b*
0 33,9243,25¢  3,25+0,53¢  82,51+£2,40¢  13,19+0,79*  60,50+1,98¢ 2,59+0,35°
15 33,64+2,97° 2,41+0,64° 53,80+1,55° 16,64+1,85°  59,83+2,02° 3,76+0,87°
20 31,3742,68°  2,04+0,39°  52,14+1,89°  20,72+1,29¢ 59,47+1,67®  5,09+0,88¢
25 29,04+2,76*  1,49+0,18*  51,08+1,97* 22,95+2.22¢  58,35+1,84% 6,28+0,76¢
P<0,05

Cdc chir cdi thé hién sy khac nhau gitka cdc so liéu trong cung mot cot ¢ mirc y nghia 5%

Do am va do cing clia san pham (bang 7) déu giam lan luot tir 33,92% dén 29,04% va
3.25N dén 1.49% tuong g voi lwong bo ting tir 0g dén 25g; két qua nay tuong dong voi nghién
ctru ctia Srikanlaya & cs., (2017) vé anh huong cua bo trong cong thire banh mi khong gluten. Bo
hoat dong nhu phu gia gitip giir khi trong khéi bot nhao khi 1én men va on dinh céu tric khdi bot
trong qua trinh nuéng nho vao dau wa nudce cia phan ti chit béo. Tuy nhién, khi str dung nhiéu bo
thi cac phén tir béo tw do 1am pha v cau trac mang ctia khdi bot nhio; ngoai ra lién két gitra lipid
va tinh bot cling 1am thay dbi tinh chat héa déo cta khéi bot 1am giam do ctng.

Vé mau sic, do qua trinh truyén nhiét tir vo vao rudt nén vo banh tlép xuc voi nhiét cua
16 trong thoi gian dai va nhiét do cao hon so véi rudt banh, nén do sang thap va do vang n01
bat hon. Sy giam dan cua d§ sang L* va tang d¢ vang b* khi tang bo la do c6 h¢ so truyén
nhiét cao, lam tang tdc do truyén nhiét nén thuc ddy cac phan Gtmg Maillard va caramel hoa
lam cho san phim c6 mau vang dam (Srikanlaya & cs., 2017). Ngoai ra, do bo c6 mau vang
nén cac nghiém thirc bd sung bo ¢6 mau sic cua phan vo va phan rudt sim hon miu banh déi
chung; khi tang ty 1¢ bo thi d¢ sang L* giam trong khi d6 vang b* cang tang.

b. Anh hudng ciia 1y 1¢ bo dén tinh chdt cam quan ciia san pham

Két qua danh gia cam quan cta san phim khi bd sung bo & cac ty 18 khac nhau dugc
trinh bay trong bang 8.

Bang 8. Két qua cam quan ciia sin phiam phu thudc ty 18 bo

Cam quan
Bo'(2) Chu tric Mau Mui Vi
0 326£0,11°  2,23£0,25° 3,23£0,72°  3,53038"
15 426£0,38%  3,96+0,45 3,56£0,29°  3,8640,19"
20 467047 4,33+0,87° 426£0,55¢  4,30+0,46°
25 420£0,86°  4,10+0,58° 4104038  4,10+0,79°
P <0,05

Cdc chit cdi thé hién su khdc nhau giita cdc so liéu trong cung mot cot o miec y nghia 5%

Khi b6 sung 20g bo san pham dugc danh gia cao hon cac ty 1€ con lai va cao hon nghiém
thirc d6i ching vi banh c6 cau tric tot, mau vang dic trung cua banh mi, c6 mui vi thom hai
hoa nhit nén duoc chon dé thuc hién cac thi nghiém tlep theo.
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3.1.4. Anh huong ciia 1y 1é men va thoi gian lén men dén chat lwong san pham

a. Anh hwong cua ty I¢ men va thoi gian lén men den do am, do cung va mau sdc cua
san pham

Béang 9. P9 am, dj ctrng va mau sac cia san pham & cac ty 1€ men va thoi gian 1én men

Ty T.hm Mau
e san Po Am P cimg
¢ 1én ’0 : Vé Rugt
men men (%) N)
* * *
(2 (phitt) L b L b*
30 26,421,120 247£033F  51,61+1,46%  16,21+1,08°  61,85£1,40°  2,41%0,89°
1,5 60 30,1542,26>  2,25£0,24°  51,46£1,55%  1628+127°  6128+1260  2,93+0,68
90 33,17+£2,19¢ 1,93+0,284 51,19+1,894 16,61+1,33P 60,28+1,75¢ 3,22+0,39¢
30 26,43+1,790  2,11£0,19¢  51,66+1,97°  20,44+128°  61,06+1,849  4,40+0,12¢
3,0 60 30,16+2,35° 1,80+0,364 51,30+2,409 21,28+1,494 60,20+1,30°¢ 5,11+0,64¢
90 33,1142,73¢  1,334024° 50,511,223  21,86+1,30°  59,76+123°  5,28+0,28f
30 26,44+1,880  0,93£0,40°  49.86+1,19°  2136+1,179  60,27+0,98°  5,09+0,35¢
4,5 60 30,172,320 0,82+0,48% 49,59+1,682® 21,71+£1,46° 59,55+1,52b 5,39+0,13f
90 33,1542,17° 0,660,100 4933+136°  22,00+1,14F  57,74+1,79°  6,13+0,78¢

Cac chir cdi thé hién su khdc nhau giita cac so liéu trong cung mot cot 6 mirc y nghia 5%

Bang 9 trinh bay két qua do d6 am, cdu triic va mau ctia san pham khi sir dung céc ty 1¢
men va thoi gian 1én men khac nhau. P am ciia san pham bi anh hudng boi thoi gian 1én men
nhung khéng phy thudc vao ndng do6 men; diéu nay c6 thé do men sinh khi CO», lam ting thé
tich khdi bot nhao, tao huong vi dic trung ctia banh mi va khong anh huong dén d6 am banh
mi (L& & cs., 2011). Thoi gian 1én men cang dai d9 am cua san pham cang cao (1én men 90
phut san pham c6 d6 4m cao nhét 33,13%). Su gia ting d6 4m nay co thé 1a do hoat dong trao
d6i chat ciia cac enzyme vi khudn va ndi sinh tao ra nwéc nhu mot san pham phu; qua trinh
1én men ciing lam ting cac hop chét lién két nuéc gop phan vao qua trinh hydrat hoa bot va
ngan bot mat nude do bdc hoi trong qué trinh nuéng (Couch, 2016).

Doi voi cau trac, nhin chung nong d men cang cao va thoi gian 1én men cang dai banh
c6 xu huéng néd nhiéu hon, cau tric mém hon. Str dung nhiéu men lam hoat dong lén men dién
ra nhanh hon, sinh ra nhiéu khi CO, lam d¢ xop tang (L& & cs., 2011).

Ty 16 men va thoi gian 1én men c6 anh hudng dén mau séc san phdm, trong do6 khi sir
dung nhiéu men va 1én men trong thoi gian cang dai thi banh c6 xu hudng giam dan do sang
trong khi do vang tang 1én & ca vo va rudt. Sy thay d6i mau sic cua banh mi tir sang sang sim
dan trong qua trinh nuéng 13 do sy hinh thanh cac hop chat tao mau Melanoidins sinh ra & cudi
qué trinh nudng (Troadec & cs., 2023).

b. Anh hwong cua ty I¢ men va thoi gian lén men dén tinh chat cam quan cua san pham

Két qua danh sy anh hudng cua ty 16 men va thoi gian 16n men dén gia cam quan cua
san pham dugc trinh bay trong bang 10. O ty 1& 3 g men va thoi gian 1én men 60 phut banh
dugc cam quan vién danh gia cao hon cac nghiém thirc khac; véi 1,5g men banh n¢ it do qua
trinh 1én men chém, cAu tric cing nén khong duge danh gia cao trong khi ty 18 4,5g rudt co
mui men ndng. Qua trinh 1én men c6 anh hudng dén chit lugng cam quan cua san pham vi
cuong d6 mui thom va do chua ciia rugt banh thuong lién quan yéu to cam quan cia banh mi.
Sau qua trinh 1én men kéo dai, ndng do ciia cac hop chat thom nhu aldehyde va acid dugc tim
thdy nhiéu trong 16p vo va rudt banh (Troadec & cs., 2023).

Két qua tbi uu ciia thi nghiém nay (3,0g men va 60 phut) twong ddng véi nghién ctru
ctia Kokawa & cs., (2017)vé thoi gian ph01 trén va lén men t6i wru ctia banh mi, trong d6 thoi
gian 1én men c¢ tac dong dang ké dén chat luong cam quan va dinh dudng cia san pham.
Nhiéu thanh phan héa hoc duge sinh ra it nhit hodc nhiéu nhat trong khdi bot co thoi gian 1én
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men dai, nhung nghiém thirc 1én men trong 60 phuit dugc danh gia cao nhét &. Do d6 kiém soat
thoi gian [én men 1a can thiét cho huong vi, mui vi va cau truc cua banh mi.

Bang 10. Két qua cam quan ciia sin phim bd sung cac ty 1¢ men va thoi gian 1én men

Ty 1€ men Thoi gian "

* 1én men Cau tric Mau Mui Vi
30 3,15£0,14*  4,30+0,45*  3,65+0,22¢  2,95+0,38*

1,5 60 3,10£0,63*  4,20+£0,38%  3,55+0,36%  3,35+0,46°
90 3,25+0,34*  4,15+0,84*  3,40+0,28°  4,10+0,40°
30 425+0,65°  4,22+0,90°®  4,15+0,63°  4,25+0,32°

3,0 60 4,550,579 4,45+0,86°  4,35+0,68"  4,55+0,56¢
90 4.35+0,25°  4,25+0,90°®  4,30+0,60°  4,45+0,62°
30 3,45+0,18°  4,25+0,82%°  2,95+0,29°  4,25+0,58%

45 60 3,25+0,82*  4,45+0,68°  2,60+0,40°  3,10+0,28%
90 3,15£047°  425+0,78  2,60+028" 2 .85+0,16*

Cdc chi cdi thé hién sit khdc nhau giita cdc s6 liéu trong cing mét ¢t ¢ mirc ¥ nghia 5%
3.2. Anh hudng ciia loai bao bi va thoi gian bao quan dén chit hrgng sin phim

Viéc bao quan banh mi khong gluten gip rat nhiéu khé khin do banh thudng c6 d6 4m
16n bén canh céac gia tri dinh dudng cao phu thudc manh vao thanh phan nguyén liéu tho vi
cac gia tri nay khong ddng nhét giira cac loai bot. Do d6 can nghién ctru diéu kién bao quan
thich hop dé giam su 6i thiu nhanh chéng cua cac san pham nay (Smidova & Rysova, 2022).

Béanh mi khong gluten bo sung bot sa ké trong nghién ciru ndy c6 dé am khoang 31%
phu hop véi d6 4m cta banh mi theo d& nghi cua Lé & cs., (201 1)(dudi 43%); ham luong tro
va x0 (1,92% va 0,42%) cao hon so v6i banh mi khong gluten dbi chimg do bt sa ké giau
chat x0 va khoang. Chat luong vi sinh vat hiéu khi tong s6 va ndm men, mdc dat yéu cau ciia
B0 Y té vé gi6i han t6i da 6 nhiém vi sinh trong thuc pham (46/2007/Qb-BYT). Banh dugc
bao quan trong bao bi PP va PE trong thoi gian 2 ngay va két qua khao sat su thay dbi do am,
céu tric, mau sic, tinh cht cam quan va vi sinh dugc trinh bay trong cac Bang 11, 12.

3.2.1. Anh hudng ciia logi bao bi va thoi gian bdo qudn dén dé am, cdu triic, mau sdc
san pham

i Do cung cua ca hai mzﬁu déu tang tir 1,2 dén 2 1an trong thoi gian khao sat trong khi do
am co sy thay doi tur 1,5% dén 8,2% (Bang 11):

Bing 11. Sy thay doi d9 4m, cAu triic, mau sic sin pham trong 2 ngay bio quin

A Mau
Ngay ]:)ao ]?,;) 4m }?\?cu’ng Vo Rut
0 30,60+1,98°  1,63£026°  51,25£330°  21,19+1,56°  59,7742,20°  5,08+0,28°
| PE  31,40£1,76% 2,49+0,18°  50,57+2,86° 21,97£1,90° 5925+2,17°  5,94+0,64¢
PP 30,78+2,08° 1,80+0,28"%  51,0843,08¢ 21,37+1,25°  59,53+£3,06°  5,3640,24°
5 PE  33,11+1,60° 3,26+0,30¢ 49,97+1,70*  22,25+1,24°  58,88+2,24*  6,04+0,38°
PP 31,08+2,62° 1,95+0,16° 50,96£1,87° 21,68+1,17°  59,0342,46°  5,59+0,42¢

Cac chir cdi thé hién sy khdc nhau giita cdc so liéu trong cung mot cot o miec y nghia 5%

Mau dugc bao quin trong tai PP ¢6 xu hudng thay d6i it hon thi PE trong thoi gian khao

sat. Sy thay dbi d6 cing va dd 4m cua rudt va vo banh mi trong qua trinh bao quéan 1a do su
hat 4m tir méi trudng ciing nhu sy di chuyén hoi nude tir rudt ra ngoai vo cua san pham, su
thay doi can bang am nay dan dén su thoai hoa cua tinh bot va lam banh trd nén cung hon.
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Mang ludi gluten c6 tac dung 1am cham sy di chuyén cta nudc; khi thiéu gluten c6 thé dan
dén su di chuyén hoi 4m nhanh hon tir rudt sang vo banh (McCarthy & cs., 2005). Vi su thoai
hoa tinh bot ty 1¢ voi ham luong nude trong san pham, banh mi khong gluten c6 ham luong
am cao nén su thoi hoa dién ra manh mé hon. Sy gia ting do am trong nghién ctru nay phu
hop véi bao cao cia Sabanis & cs., (2009), do kha nang lién két v6i nudce cia cac chat xo ¢o
trong san pham giup ngin chén sy mAt nudce trong qua trinh bao quan. Vi nu6e 1a mot thanh
phan héa hoc quan trong quyét dinh den thoi gian bao quan cua san pham thuc pham; kha nang
khang oxi va hoi nudc cua bao bi PP t6t hon PE nén ngin can tot hon sy xAm nhép cta oxi va
4m cta moi trudng vao bén trong thyc pham da duoc bio cao trudc ddy trong nghién ciru cua
Tran & cs., (2025).

3.2.2. Anh hwong ciia logi bao bi va thoi gian bao qudan dén mdt sé vi sinh vit (VSV)

Bang 12. Su thay d6i mit s6 vi sinh vt va cim quan san pham trong 3 ngay bao quan

Negay Bao VSV hiéu Nam men, ) Cam quan
bi khi nim méc  Chu tric Mau Mui Vi
Vo banh gion, Mau vang Mui thom Vi dac
bé mat min; nga dac nhe cua sa trung cua
0 PE <10 <10 rudt banh chin trung cua k& va mui banh mi
PP déu, mém, toi san pham, diac trung lat, hai
x6p, dan héi twong db6i cta banh hoa, hau vi
tHt. dongdéu  mi tbt
VoA banh .(%al, Mz%u vang Mat m}n Vi  banh
khong  gion; nga hoi thom cua K .
N n : R . kém  hai
PE  50x10°  25x100  [uotbanhkhd,sam nhe,sa ke, €6y L
’ ’ x0p, itdan hoi  tuong doi mui  dac khA’ T
X A 5 ong on
dong déu trung cua .
, . dinh
1 ‘ banh mi . .
Vo banh hoi Mau vang Con mui Vi dac
dai, khong con nga  dac thom nhe trung cua
PP 1.0x102 1.0x102 gion; rugtbanh trung cua cua sa k& banh mi,
’ ’ hoi kho, x0p, san pham, va mui dac hau Vi
tuong d6i dan tuong dbi trung coa tuong dbi
hoi. dong déu  banh mi on dinh
Vo banh dai,
khong  gion; Mau vang
PE  7,75x10? 6x10? rudt banh khé, nga dam, Comuidi Covila
v& vun, khong  ddng déu
5 dan hoi.
Vo banh hoi Mau vang Vi  banh
dai, khéng nga sim Co6muidic tuong ddi
PP 1,75x10? 3x10? gion; rudtbanh nhe, twong trung cua hai  hoa,
hoi kho, twong  d6i  ddng banh mi khong c¢o
dbi dan hoi. déu vi la

Mat sb vi sinh vat ctia san phdm trong thoi gian bao quan duogc thé hién & Bang 12. Két
qué cho thay co su gia ting mat s VSV theo thoi gian, va mau chira trong tai PE ¢ VSV phat
trién nhiéu hon mau PP. Vi banh mi khong gluten c6 d6 am cao nén VSV dé phat trién; sau 2
ngdy & ca hai loai bao bi mat s6 vi khuan hiéu khi vin nam trong gi6i han cho phép theo TCVN
7406:2004 (< 10%) trong khi ndm men, mdc da vuogt gii han (<10%); nhung tai PP ngin ngira
VSV hiéu qua hon. Kha ning trc ché sy phat trién VSV tdt ctia bao bi PP so vdi PE ciing di

duoc bao cao trong cac nghién ctru trudce day vé bao quan bot sa ké, banh quys,...
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cs., 2015; Tran & cs., 2022, 2025); diéu nay lién quan d&én cac dic tinh cdu tric cua hai loai
nhwa nay (Pbng, 2020).

4. Két luan

Banh mi khong gluten bo sung bot sa ké 13 thuc pham giau dinh dudng, dic biét 1a chat
X0 va chét khoang; san phém tdi wu dat duoc khi bd sung 15% bot sa k&, 0,7% xanthan gum,
20% bo, 3% men va 1én men trong 60 phut. San pham c6 tiém niang lam ngudn thyc pham cho
ngudi bi di tmg gluten; gop phan da dang hoa cac san pham khong gluten tir bot sa ké tai thi
truong Viét Nam. Tuy nhién, san phém banh c6 d6 4m cao nén thai gian bdo quan con han ché,
can nghién ctru thém céc bién phap bao quan khac nhu két hop véi cac bao bi nhwa khac hodc
céc loai bao bi khang khuan sinh hoc dé ting thoi gian sir dung cuia san pham.

Loi cam on: Nghién ctru ndy dugc thuc hién bang ngudn kinh phi tir dé tai Khoa hoc
cong ngh¢ cap thanh pho theo hop dong s6 13/HD-SKHCN ngay 02 thang 11 nam 2023 gita
s¢ KHCN thanh pho Can Tho va Truong PH K¥ thuat - Cong nghé Can Tho.

Tai li€éu tham khao

Ajatta, M. A., Akinola, S., Oludahunsi, O. F., Ajatta, M. A., Akinola, S. A. , & Osundahunsi,
0. F. (2016). Proximate, Functional and Pasting Properties of Composite Flours Made
from Wheat, Breadfruit and Cassava Starch. In Applied Tropical Agriculture, 21(3).
https://www.researchgate.net/publication/316521564

Akingbala, J. O., & Arinola, S. O. (2022). Effects of soy flour on the quality attributes of gluten
free bread produced from breadfruit flour. Croatian Journal of Food Science and
Technology, 14(1), 116-123. https://doi.org/10.17508/cjfst.2022.14.1.13

Badrie, N., & Broomes, J. (2010). Beneficial uses of breadfruit (Artocarpus altilis):
Nutritional, medicinal and other uses. In Bioactive foods in promoting health (pp. 491—
505). Elsevier. https://doi.org/10.1016/B978-0-12-374628-3.00033-5

Bakare, A. H., Osundahunsi, O. F., & Olusanya, J. O. (2016). Rheological, baking, and sensory
properties of composite bread dough with breadfruit (Artocarpus communis Forst) and
wheat flours. Food Science and Nutrition, 4(4), 573-587.
https://doi.org/10.1002/fsn3.321

Clark, E. A., & Aramouni, F. M. (2018). Evaluation of Quality Parameters in Gluten-Free
Bread Formulated with Breadfruit (Artocarpus altilis) Flour. Journal of Food Quality,
2018. https://doi.org/10.1155/2018/1063502

Couch, G. W. (2016). Effect of sourdough fermentation parameters on bread properties. The
Graduate School of Clemson University.

Crockett, R., Ie, P., & Vodovotz, Y. (2011). How do xanthan and hydroxypropyl
methylcellulose individually affect the physicochemical properties in a model gluten-
free dough? Journal of  Food Science, 76(3), E274-E282.
https://doi.org/10.1111/j.1750-3841.2011.02088.x

Pam, S. M., Nguyén T. H. Y., & Bui B. K., (2012). Phu gia thuc pham. Nha xuat ban Dai hoc
Qudc gia Thanh phd H6 Chi Minh.

Demirkesen, 1., Mert, B., Sumnu, G., & Sahin, S. (2010). Rheological properties of gluten-
free bread formulations. Journal of Food Engineering, 96(2), 295-303.
https://doi.org/10.1016/j.jfoodeng.2009.08.004

DPbng, T. A. D. (2020). Gido trinh kj thudt bao bi thuc phdam. Nha xuét ban Dai hoc Qudc gia
Thanh ph H6 Chi Minh.

Encina-Zelada, C. R., Cadavez, V., Monteiro, F., Teixeira, J. A., & Gonzales-Barron, U.
(2018). Combined effect of xanthan gum and water content on physicochemical and
textural properties of gluten-free batter and bread. Food Research International, 111,
544-555. https://doi.org/10.1016/j.foodres.2018.05.070

103



Tap chi Khoa hoc Pai hoc Pong Thap, Tap 15, S6 2 (2026): 92-105

Jones, A. M. P., Ragone, D., & Murch, S. J. (2019). Breadfruit: an old crop with a new future.
In Comprehensive Biotechnology 10. Elsevier. https://doi.org/10.1016/B978-0-08-
088504-9.00265-8.

Kokawa, M., Maeda, T., Morita, A., Araki, T., Yamada, M., Takeya, K., & Sagara, Y. (2017).
The effects of mixing and fermentation times on chemical and physical properties of
white pan bread. Food Science and Technology Research, 23(2), 181-191.
https://doi.org/10.3136/fstr.23.181

Le T. K. L., & Nguyen M. T., (2019). Optimization of Gluten - Free Bread Formulation from
bread improver and fermen-tation time. CTU Journal of Innovation and Sustainable
Development, 11(3), 28-35. https://doi.org/10.22144/ctu.jen.2019.035

L& V. V.M., Lai Q. B., Nguyén T. H., Tén N. M. N., & Tran T. T. T., (2011). Céng nghé ché
bién thwc pham. Nha xuat ban Pai hoc Qudc gia Thanh phé H6 Chi Minh.

Liu, Y., Brow, P. N, Ragone, D., Gibso, D. L., & Murc, S. J. (2020). Breadfruit flour is a
healthy option for modern foods and food security. PLOS One, 15(7 July), 1-19.
https://doi.org/10.1371/journal.pone.0236300

Malomo, S. A., Fashakin, J. B., & Eleyinmi, A. F. (2011). Chemical composition, rheological
properties and bread making potentials of composite flours from breadfruit, breadnut
and wheat. African Journal of Food Science, 5(7), 400—410.

McCarthy, D. F., Gallagher, E., Gormley, T. R., Schober, T. J., & Arendt, E. K. (2005).
Application of response surface methodology in the development of gluten-free bread.
Cereal Chemistry, 82(5), 609-615. https://doi.org/10.1094/CC-82-0609

Mehta, K. A., Quek, Y. C. R., & Henry, C. J. (2023). Breadfruit (Artocarpus altilis): Processing,
nutritional quality, and food applications. Frontiers in Nutrition, 10.
https://doi.org/10.3389/fnut.2023.1156155

Mukherjee, S., Mukherjee, P., & Aftab, T. (2023). Crop Sustainability and Intellectual
Property Rights. CRC Press.

Naghipour, F., Sahraiyan, B., Soleimani, M., & Sedaghat, N. (2015). Effect of Temperature,
Relative Humidity and Packaging Film on Maintaining the Quality and Increasing the
Shelf-life of Sorghum Gluten-free Bread. Iranian Journal of Nutrition Sciences and
Food Technology, 10(1), 61-70.

Naji-Tabasi, S., & Mohebbi, M. (2015). Evaluation of cress seed gum and xanthan gum effect
on macrostructure properties of gluten-free bread by image processing. Journal of Food
Measurement and Characterization, 9, 110-119. https://doi.org/10.1007/s11694-014-
9216-1

Sabanis, D., Lebesi, D., & Tzia, C. (2009). Development of fibre-enriched gluten-free bread:
a response surface methodology study. International Journal of Food Sciences and
Nutrition, 60(sup4), 174—190. https://doi.org/10.1080/09637480902721196.

Smidova, Z., & Rysova, J. (2022). Gluten-free bread and bakery products technology. Foods,
11(3), 480. https://doi.org/10.3390/foods 11030480

Srikanlaya, C., Therdthai, N., Ritthiruangdej, P., & Zhou, W. (2017). Effect of butter content
and baking condition on characteristics of the gluten-free dough and bread.
International Journal of Food Science and Technology, 52(8), 1904-1913.
https://doi.org/10.1111/ijfs.13467

Tran, T. M. T., V3. T.T.T, Huynh. T. K.C., Vi. N.T., & Tran. N. P. L. (2022). T4i uu hoa ty 18
nguyén liéu, nhiét 4o nuéng va anh huong ctia bao bi bao quan dén tinh chét banh quy
bd sung lékima. Tap chi Khoa hoc Pai hoc Can Tho, 58(5), 144-153.
https://doi.org/10.22144/ctu.jvn.2022.227

Tran, T. M.T,, Pang, T. C. T., Tran, T. N. T., Tran, T. T. L., Nguyén, N.T. T., & Tran., N. P. L.
(2025). Nghién ctru anh huéng cua loai bao bi bao quan dén tinh chat vat 1y va vi sinh
cua bdt sa ké. TNU Journal of Science and Technology, 230(01), 48-55.
https://doi.org/10.34238/tnu-jst.10660

104



Tap chi Khoa hoc Pai hoc Pong Thap, Tap 15, S6 2 (2026): 92-105

Trin, T. M. T., Nguyén T. B.N., Tran T. T. L., L¢ V. L. P., Nguyén T. N. T., & Nguyén T. N. Y.
(2022). Nghién ciru anh huéng ciia cong doan tién xir 1y va sdy dén hoat do ctia hé
enzyme peroxidase va mau sic ctia bot Sa Ké (4rtocarpus altilis). Tap chi Nong nghiép
va Phat trién néng thon, 445, 54-61.

Troadec, R., Regnault, S., Nestora, S., Jacolot, P., Niquet-Léridon, C., Anton, P., & Jouquand,
C. (n.d.). Effect of fermentation conditions of bread dough on the sensory and nutritional
properties of French bread. European Food Research and Technology, 2023(11), 249.
https://doi.org/10.1007/s00217-023

Wang, K., Lu, F., Li, Z., Zhao, L., & Han, C. (2017). Recent developments in gluten-free
bread baking approaches: A review. Food Science and Technology, 37(Suppl. 1), 1-9.
https://doi.org/10.1590/1678-457X.01417.

105


https://doi.org/10.1590/1678-457X.01417

