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TOM TAT

Pé tgn dung phu phdm néng nghiép, ndng cao gid tri dinh dwdng cho sin
pham thiee phdm, bt ba ddu nanh va bét hat thanh long dwoc nghién ciru
bé sung vdo quy trinh ché bién banh mi. Sw dnh huong cua thanh phan
héa hoc va ham luong sir dung ciia hai logi phu phdm nay dén chat hrong
banh mi dugc danh gid. Bén canh do, phwong phdp rd dong khéi bot nhdo
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dragon fruit seed supplement and 25,72% va 14,48% twong ving. Trong khi do, ham lwong protein trong bot
defrosting method on bread making ba dau nanh kha cao, khoang 42,12% va ham lwong béo trong hat thanh
long khodng 31,22%. Khi b6 sung bét b ddu nanh 15% va bot hat thanh
Author(s): Nguyen Bao Loc!, Bui Thi long 4% cho san pham banh mi co chat heong 16t hon so véi cac mau con
Quynh Hoa', Nguyen Thi Ngoc Dé’, Le lai. Cdu tric ctia banh mi vén giit dwoc do xop va dc}n héi 161, dong thoi
Hoang Thanh' and Nguyen Nhat Minh kha ndng khdng oxy hda vuot tréi hon so véi cdc mau khac. Voi phirong
Phuong'* phdp ra dong khoi bot nhao bang 10 vi song tai cong suat 800 W trong thoi
gian 120 gidy, banh mi van gitt duoc chat luong toi da so v6i mau doi
Affiliation(s): 'Institut of Food chimg khong qua cap dong.
Biotechnology, Can Tho University, Tir khéa: Bi ddu nanh, banh mi, cap dong, hat thanh long, khdng oxy
Viet Nam; *Can Tho College of héa
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ABSTRACT

To valorize agricultural by-products and enhance the nutritional quality
of bakery products, the flour of soybean residue and dragon fruit seeds
was incorporated into bread formulations. The study evaluated the
chemical composition of these by-products and investigated the effects of
their supplementation on bread quality. Additionally, for convenience, the
influence of thawing methods on frozen-dough quality and shelf-life
extension was examined. The results revealed relatively low starch
contents in soybean residue (25.72%) and dragon fruit seeds (14.48%,).
The protein content of soybean residue was 42.12%, and the lipid content
was 31.22% for dragon fruit seeds. Incorporation of 15% soybean residue
flour and 4% dragon fruit seed flour produced bread of high quality
compared to other formulations. The resulting bread maintained desirable
porosity and elasticity, and exhibited antioxidant activity. Furthermore,
frozen-dough defrosted using a microwave at 800 W for 120 seconds
effectively preserved rheological properties and maintained bread quality.

Keywords: Antioxidant activity, bread, dragon fruit seeds, frozen-
dough, soybean residue
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1. GIOI THIEU

Bénh mi 1 mdt trong nhiing loai thuc pham lau
doi va rat quan trong dbi voi nguoi dan trén thé
gidi. Banh mi ¢6 nhiéu loai, hinh dang, kich thudc
va cdu trac khiac nhau phy thudc vao cic ving
mién, tir 46 tao nén sy da dang ctia banh mi (Palak
et al., 2023; Kaur et al., 2020). Tuy thudc vao cac
phong tuc tip quan dia phuwong, banh mi ¢ thé
duoc dn véi cac hinh thirc khac nhau tai bat ky bira
in nao trong ngay. Ngoai viéc lam thuc pham
chinh & mét s6 qudc gia, banh mi con duogc an nhu
mot moén an nhe hoac sir dung nhu mot phén trong
ché bién thyc pham khac. O nudc ta, banh mi duoc
str dung rat phd bién & thanh thi hay nong thon.
Khi xd hoi ngdy mot phat trién, nhu cau dinh
dudng ctia con nguoi ngay mot nang cao. San
pham hién nay khong chi don thuan phai an toan
ma can phai dem lai loi ich dinh dudng cho ngudi
tiéu dung. Banh mi duoc coi la “thuc phém cung
cép nang luong” nhung lai bi thiéu hut mot s6 chat
dinh dudng co ban. Vi viy, cac cong thuc phat
trién banh mi can duoc didu chinh dé c6 thé cung
cép cac vi chit cho co thé con ngudi (Kaur et al.,
2020). Thét vay, mot ché do dinh dudng nhleu ve
s6 luong ciing chua du dé c6 mot sirc khoe tét néu
khong c6 su can ddi hop 1y cac thanh phin dinh
dudng. Do do, trong nhirng ndm qua, cong ngh¢
san xudt banh mi dwoc ning cao lién tuc; nhiéu
nguyén vt liéu mai cling duge st dung nhdm bd
sung hay thay thé mot phan bot mi, tao ra san pham
dinh dudng c6 chirc ning tét cho strc khoe (Kaur
et al., 2020).

Mot trong nhiing nguén nguyén liéu bd sung
trong ché bién banh mi hay cac loai banh ngot
dugc quan tdm nhiéu hién nay la cac phy pham tir
cong nghiép ché bién thyuc pham, vi du nhu ba dau
nanh, bd com dira, ba ca phé va cac loai hat dugc
loai bo trong ché bién nudc qua. Muc dich nham
gia tang gi4 tri dinh dudng vé chét xo hay cac hop
chat dinh dudng khac nhu hop chit sinh hoc trong
san phim méi (Kaur et al., 2020). Bi dau nanh véi
mot lugng rat 16n hién nay duoc loai ra tir qua trinh
ché bién sira hay cac san pham lién quan khac dén
dau nanh nhu tau hu, tau hu ki (Dos-Santos et al.,
2019) chu yéu dung lam thirc in gia stic, phan bon
vi trong ba d4u nanh con chira rat nhiéu chét dinh
dudng nhu: protein, carbohydrate va dac biét la
chit xo chiém t6i 42,4 — 58,1% trong lwong kho
(Weng & Shao-Quan, 2016). Bén canh do, trai
thanh long ciing 1a mot trong cac loai trai c6 gia tri
dinh dudng cao, nhung diép khuc “dugc mua, mét
gi4” 1am anh huéng dén thu nhap cua ngudi néng
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dan. Hat thanh long dugc xem 1a mot trong nhirng
loai hat ¢6 ham lugng chét béo thyc vat cao (Qué
va ctv., 2018) va cé nhiéu chit xo an duoc tdt cho
sirc khoe. Cac phu pham nay 1a ngudn giau dinh
dudng nhung chua dugc khai thac triét dé nhu mot
ngudn lwong thyc quan trong.

Ngoai viéc gia ting gia tri dinh dudng, viéc ché
bién san phém tién dung, tiét kiém thoi gian chuén
bi bita 4n ciing rit quan trong. Hién nay trén thé
gidi, banh mi dwoc chuan bi tir khdi bot nhao cap
dong (frozen dough) ciing da phét trién rat manh,
gitp tiét kiém dang ké thoi gian cho ngudi ndi trg.
Tuy nhién, viéc cap dong-rd dong c6 anh huong
dén céu trac hay thanh phan dinh dudng trong
banh mi, nhét 13 cac hop chét sinh hoc can duoc
nghién ctru. Hién nay c6 nhiéu nghién ctru nhim
muc dich cai thién tinh tién dung cua banh mi da
duogc cong bd, vi du nhu nghién ctru anh hudng
cua viée ton trit lanh bot nhao & nhiét d6 dudi
khong va céc phurong phap cai thién chat lugng san
pham sau khi ra dong (Weibiao, 2007; Thuy &
Phuong, 2017).

Do d9, viéc phat trién da dang san phim méi
nham tan dung ngudn phy pham, gia tang gia tri
dinh dudng va tinh tién dung la van dé mang tinh
cép thiét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Phwong tién va vét li¢u thi nghiém

Ba dau nanh thu dugc tir qué trinh trich ly stra
dau tai phong thi nghiém (trich ly 2 1dn véi tong ty
1€ nudce: dau la 8:1). Sau do, ba dugce séy 6 60°C
dén d6 4m dudi 10% trude khi dugce xay thanh bot.
Hat thanh long thu dugc tir quy trinh ché bién nudc
ép thanh long tai phong thi nghiém (nhoém nghién
ctru khac). Sau do, hat dwoc siy kho & nhiét do
60°C dén d6 4m dudi 5% trudc khi nghién min.
Bot mi s 13 — Bread Flour (protein cao trén 11%),
cung cap boi Cong ty trach nhiém hitu han san xuat
thuong mai dich vu Vii Phuc (phuong Cai Rang,
thanh phd Can Tho). Men khoé Mauripan va phu
gia banh mi Mauri xuét x{r tai Viét Nam, cung mot
s6 nguyén liéu duoc sir dung trong san xuét banh
mi nhu: duong, siia, mubi va bo.

Nghién ctru dwoc thyc hién trong pham vi
phong thi nghiém B6 mon Cong nghé Thuc phém,
Vién Cong nghé Sinh hoc va Thyc phém, Pai hoc
Can Tho. Céc thiét bj dugc str dung trong nghién
cru gébm c6: cAn phan tich (Ohaus, PR224E,
USA), may do c4u trac RheoTex (Nhat Ban), may
ly tam (Hermle, Dirc), ti sdy (UM 700, Viét Nam),
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microwave (Aqua, Trung Quédc, cong suét 800 W),
16 nuéng (Homemax, Malaysia), ti dong (Darling,
Nhéat Ban) va mot so dung cu thdy tinh trong
phong thi nghiém.

2.2. Phwong phap thi nghiém

Nguyén li€u bot ba ddu nanh va hat thanh long
duoc xac dinh ham lugng béo, protein, phenolic
tong s6 (TPC), kha nang bat gbc tu do (DPPH),
tinh bot, tro va do 4m. Dé ché bién banh mi, tit ca
c4c thanh phan nguyén liéu duoc cén theo ty 16 ¢b
dinh dya vao cong thirc lam banh mi cia Thuy
(2011) va mot vai thay dbi theo thi nghiém tham
do. Quy trinh ché bién banh mi dugc thuc hién
theo Hinh 1. N4m men duoc hoat hoa trong nudc
4m (30 - 35°C) trudc khi nhao tron véi cac thanh
phin nguyén liéu khac. Sau khi nhao, khéi bot
nhao dugc chia nho thanh cac miu 150 gam va
dugc dé nghi trong 30 phut. Sau khi dé nghi, bot
nhao duoc can va dinh hinh dé vao khuén da duge
bdi trude mot 16p bo dé tranh banh dinh chat vao
khuon sau khi nuéng. Sau do, bot dugce 1én men
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khoang 2 gid trong tu U & nhi¢t d6 40°C. Sau khi
1én men, khbi bot dwoc dem di nuéng ¢ nhiét do
180°C, thoi gian 20 phut va tién hanh xac dinh cac
chi tiéu nghién ctru.
2.2.1. Nghién cvru sy anh huong cua ti ¢ bot
ba dau nanh va bot hat thanh long bé
sung dén chdt heong banh mi

Thi nghiém duoc b6 tri hoan toan ngau nhién
v6i 2 nhan t va 3 1an 1dp lai. Banh mi dwoc chuén
bi theo cac bude co ban nhu & Hinh 1. GOm mau
dbi chimg khong bd sung bot ba dau nanh va bot
hat thanh long. Véi mau theo doi thi hai loai
nguyén liéu nay dugc thay thé trong giai doan
nhao tron khéi bot véi cace ti 16 so voi bot mi: bot
ba dau nanh (10, 15, 20 va 25%) va bot hat thanh
long (2, 4 va 6%) (dua theo cac thi nghiém tham
do). Tién hanh xac dinh chat lugng banh mi sau
khi nuéng dua vao céc chi ti€u thé tich, cu truc,
TPC, kha ning bat gdc tu do DPPH va gié tri cam
quan cua banh mi.

(

N
N4m men (hoat
Bot mi hoa)
Ty 1€ bot ba dau nanh )
(10, 15, 20 va 25%) l Phuy gia
s A DBuong
—_ Nhao tron
Ty 1€ bot hat thanh long (2, 4 va e ) \ Mudi
0
&%) v Nue
Chia nho
Bo
J/
Dé nghi \
Pinh hinh
Lén men
Nudng
Thanh phim

Hinh 1. Quy trinh ché bién banh mi
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2.2.2. Aonl’z huong cua phwong phap ra dong
khoi bot nhao dong lanh den chat lwong
banh mi

Khdi bot nhao dugce chuan bi tir két qué ciia thi
nghiém 1 va duoc cip dong dén nhiét d6 tam san
pham khoang -18°C bang tu doéng (FSM-
TDMQ1000, Viét Nam). Sau d6, khdi bot nhao
duoc ra dong vai 3 phuong phap: 10 vi song & 800
W (60, 120 va 180 gidy), nhiét d phong (1, 2 va
3 gid) va ngan mat td lanh khoang 12 gi¢. Sau khi
rd dong, khéi bot nhao duge dinh hinh va cho vao
khudn, sau d6 dugc 1én men khoang 2 gio ¢ 40°C.
Sau khi 1én men, banh dugc nudng & nhiét do
180°C trong thoi gian 20 phut. Song song do, ta
chuan bi mau dbi chimg véi khdi bot nhao khong
qua cap dong. Cau tric va thé tich banh mi sau khi
nudng dugce xac dinh.

2.3. Cac chi tiéu theo ddi va phwong phap

phén tich

2.3.1. Xdc dinh céu tric ciia banh mi

CAu trac banh mi duge xéc dinh 1a do cung dua
trén lyc tac dong cta dau do 1én mau banh mi. Mau
¢6 do ctng cang cao thi s6 do (g luc) cang 16n va
ngugc lai. CAu trac banh mi duoc xac dinh b?lng
may do cdu trac RheoTex. Mau banh mi dem do
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chu tric duoc cit & dang lat, mdi lat day khoang
15 mm. Khi do cau tric, dau do ¢6 duong kinh 10
mm duoc st dung. Dau do lam bién dang miu
banh mi va banh mi bi bién dang véi chiéu day 4
mm. S do dugc biéu hién trén may do dya trén s6
g luc tac dong 1én mau banh mi tir khi tiép xuc véi
bé mit banh mi cho dén khi di dwoc quing duong
4 mm, chiéu day ciia mau banh mi.
2.3.2. Xac dinh thé tich

Khéi bot sau khi nhao dwgc chia nhé thanh cac
mau 150 g va duge dé vao mot khuon hinh chop
chir nhat (Hinh 2). Thé tich khuén dugc xac dinh
1a 423,51 ecm®. Sau khi duoc 0 va nuéng, thé tich
ciia cdc mau bdt nhao né 16n hon thé tich cua
khuén va nhd 18n cao. Do d6, thé tich duoc tinh &
day 1a tong phan thé tich cia khudn va thé tich ma
banh d3 né 16n hon thé tich khuén (Hinh 2), dugc
xac dinh twong duong theo cong thirc:

Thé tich = 423,51 + (ax b x ¢) (cm?)

Voéi:

a: chié‘u‘ddi mcfu~ banh, b: chiéu réng madu
banh, c: chiéu cao mau banh

423,51 thé tich ciia khuén banh hinh chép chir
nhat (cm’)

Hinh 2. Khuén banh va cach xac dinh thé tich

2.3.3. Danh gia cam quan

Phuong phap dung dé danh gia cam quan la
phuong phép cho diém, véi s lwong cam quan
vién tir 10 — 20 nguoi da dwoc huin luyén (Lién va
ctv., 2020). Mdi chi tiéu duoc cho mot bién theo
thang diém 5.

2.3.4. Phwong phap phan tich TPC

Ham lugng phenolic téng sb (TPC) duoc xac
dinh bang phwong phap Folin-Ciocalteu (Rao et
al., 2010), bang cach xdy dyng dudng chuin véi
acid gallic (GA). Gia tri TPC dugc biéu dién theo
miligam duong lugng gallic acid trén gam chét
khé (mg GAE/g CK). Hon hop phan tmg gdm 2
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mL nudc cat, 1 mL dich trich, 0,5 ml Folin-
Ciocalteu 10%, 1,5 mL dung dich Na,COs3 duogc u
trong 2 gid & nhiét d6 phong trude khi do do hap
thy & bude song 765 nm bang méay doc quang pho.
Ham luong phenolic trong mau dugc tinh duya theo
duong chudn gallic acid voi ndng do tiéu chuin
(50; 25; 12,52; 6,24; 3,12 mg/L) dugc chuén bi
trong cung diéu kién.
2.3.5. Phuwong phap phan tich DPPH

Panh gia kha nang loai gbc tw do bing 2,2-
diphenyl-1-picrylhydrazyl (DPPH) theo phuong
phép cta Sharma et al. (2012) va Phuong et al.,
(2024). DPPH c¢6 mau tim dugc do do hép thu
quang phd & bude song A =517 nm. Khi co chat
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khang oxy héa trung hoa DPPH, lam giam do hap tinh bot béng phuong phap Bertrand va ham lugng
thy quang pho ¢ bude song A =517 nm. Hon hop dam bang phuong phap Kjeldahl (TCVN
phéan tmg gom 100 pL dung dich miu va 2 mL 8125:2015, 2015).

dung dich DPPH (10 M) dugc u trong t0i khoang 2.3.6. Xir Iy 56 liéu

30 phut. B hép thu cua dung dich d}mc do ¢ budc o . o R .
song 517 nm bang may do quang pho. Trolox duoc 86 licu thu thap duge xur ly bang phan mém
sir dung nhur chat khang oxy héa chuén (xay dung N{lcrosoft Ofﬁce Exce! 2010 va phan meém thong
duong chuén trong cling diéu kién). Ty 1¢ giam do ké Statgraphics Centurion v.18.1.12 (64-bit).

hap thu quang ph6 cua DPPH ¢ bude song A =517 3. KET QUA VA THAO LUAN

nm khi ¢6 va khong c6 chat khang oxy hoa duge

xem nhur hiéu sudt phan tmg. 3.1. Thanh phan dinh dudng cua byt ba

diu nanh va bt hat thanh long
Ngoai ra, nguyén li¢u st dung con duoc phan

tich mét s6 chi tiéu nhu: d6 am bang phuong phap A o

sdy dén trong lugng khong di (TCVN 9706:2013, tc‘}ahbgF bé g@}u n"i‘nh va bot hat thanh long duoe

2013), ham lugng chat béo bang phuong phap Tinh bay o Bang 1.

Soxhlet (TCVN 10730:2015, 2015), ham luong

Bang 1. Thanh phén dinh duéng ctia bt bd dau nanh va bt hat thanh long

Két qua phan tich vé thanh phan dinh dudng

Thanh phin Bot ba didu nanh Bot hat thanh long

Am (%) 7,22%+0,06™ 3,62"+0,09"
Tro (%) 2,88+0,16 2,86+0,17

Protein (%) 42,12+0,30 23,69+0,50

Tinh bot (%) 25,72+0,92 14,48+2,68
Kha ning bét gbc ty do DPPH (mg TE/g CK) - 6,46+0,06
Phenolic tong sé (mg GAE/g CK) 1,1£0,05 2,87+0,03

Chat béo (%) 20,79+0,10 31,22+1,07

Ghi chu: *Gid tri trung binh cua ba lan lap lai; **D¢ léch chudn ciia gia tri trung binh., - khong xac dinh trong diéu
kién phan tich.

Két qua phén tich cho thdy bot ba dau nanh rat anh huong tiéu cuc, két qua dugc thé hién qua
giau dam, chiém ti 42,12% va bot hat thanh long Hinh 3 va Hinh 4.
1a 23,69%. Ngoai ra, ham luong tinh bt trong bot
ba dau nanh va bot hat thanh long twong dbi thap,
chiém khoang 25,72% va 14,48%, nén khi bd sung
vao khdi bot nhao it tic dong xau dén tinh chat vat
Iy ctia banh mi (Palak et al., 2023). Bén canh d6,
hat thanh long rat giau chat béo khong no (Qué va
ctv., 2018) va c6 kha ning chéng oxy hoa cao.
Chinh vi thé 2 loai phu pham nay hoan toan c6 thé
dugc dung dé thay thé mot phan cho bot mi trong
cong thirc 1am banh mi nham tan dung ngudn phu
pham va gop phén gia ting gia tri dinh dudng cta
san pham banh mi.

Két qua cho thdy khi ting ham lugng bot b
dau nanh va bt hat thanh long thi banh mi thanh
pham cang tré nén cing hon (Hinh 3) va thé tich
giam nhiéu hon & murc d6 ¥ nghia thdng ké so véi
mau dbi chimng (Hinh 4). Pic biét 1a khi thay thé ti
1€ bot ba dau nanh tur 15% trd 1én. Khi luwong phu
pham thay thé cang ting, dong nghia vdi viéc giam
lugng bot mi trong cong thirc phdi tron, viée nay
anh huong dén luong va mang gluten ciia khdi bot
sau khi nhao, 1am giam thé tich cua banh sau khi
nuéng. Nghién ctru cia Diing va Liéu (2017) cho
thdy khi bd sung dich hat sen vao khdi bot nhao

3.2. Anh huong ciia byt ba diu nanh va bt lam giam do nd cua banh hamburger do trong diéu

hz:lt thal}h long thay the dén chat lwong kién phéi trdn nay, ham luong 2 loai protein

banh mi gliadin va glutelin bi giam anh huong tiéu cyc dén

Viéc thay thé bot ba dau nanh va bot hat thanh d0 no cua banh. K&t qua twong ty khi nghién ctru
long vao khéi bot nhao anh hudng dén mot sd tinh quy trinh san xuat banh quy ¢6 bo sung bot vo sau
chat cua banh mi sau khi nuéng. Diu tién do 1a riéng lam giam do nd va tang do cimg cﬁ.a san
tinh chat vat 1y, cdu tric va thé tich cua banh mi bi pham (Phong va ctv., 2023) hay bo sung thit qua

lékima vao khdi bot ciing lam giam tinh xdp cua
banh quy (Thu va ctv., 2022). Nghién clru cta
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Piotr et al. (2022) cho thay khi b6 sung bot hat dau Két qua nghién ctru tuong tu khi bd sung bot hat
rong tich béo vao quy trinh san xuat banh mi tac ké vao quy trinh san xuat banh mi (Palak et al.,
dong dang ké dén chat lugng cia banh (ting do 2023).

clng va do dai, giam thé tich, giam do dan hoi).

Céu truc (g luc)

180
160 |
140 |
120 |
100 |
80
60
40
20 |t
. L

Ti 1€ ba dau nanh (10 — 25 %) va hat thanh long (2 — 6 %)

Hinh 3. Anh hwéng ciia ti 18 bdt ba dau nanh va bt hat thanh long bd sung dén cdu tric banh mi

Thé tich (cm?)

900

800 ~}

700 |-

600 | F L
0 I {‘ +
500 ::: ::: :_: :::

400
300 f
200 F
100 0

L L

béi 10 15 20 25
chung

Ti 1¢ hat thanh long (2-6%) va bi dau nanh (10-25%)
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Hinh 4. Anh hwéng ciia ti 18 bd dau nanh va hat thanh long b6 sung dén thé tich banh mi

7
A5 DPPH (mg TE/g)
Q
o 4 OTPC (mg GAE/g)
23
b.
=
31%1 ba o s bz b b
: c[] cf . A1 <A @b : 1<l T : ﬁ ﬁ
0 |_| ml_l Fﬂ Eﬁ Eﬂ iﬂ ﬁﬂ fﬁﬁ fﬁﬁ ﬁl—l Pt:'}' d|._| dH EH
Botba| Bot | Mau 10 15 20 25
dau | hat | BC
nanh [thanh
long

Ti 1¢ ba dau nanh (10 — 25 %) va hat thanh long (2 — 6 %)

Hinh 5. Anh hwéng cia ti 1¢ bdt bd dau nanh va bt hat thanh long b6 sung dén ham lwong phenolic
tong va kha niang bat goc tw do DPPH cia banh mi

Két qua thi nghiém tir Hinh 3 va Hinh 4 cho
thiy khi thay thé ti 1¢ bot ba dau nanh 10% thi do
cling tang va thé tich banh giam so véi mau dbi
ching, nhung sy thay d6i nay khong qua nhiéu
nhu cac mau sir dung ti 18 thay thé bot ba dau nanh
15,20 va 25%.

Két qua anh huong cua ti 1¢ bot ba dau nanh
(10 15,20 va 25 %) va bot hat thanh long (2, 4 va
6 %) bd sung dén ham lugng phenolic téng va kha
ning bt gbc ty do DPPH cua banh mi duoc thé
hién ¢ Hinh 5.

Két qua phan tich tir Hinh 5 cho thdy bot hat
thanh long c6 ham lwong phenolic tong va kha
ning bit gbc ty do DPPH cao hon nhiéu so v&i bot
b dau nanh. Nghién ciru cia Qué va ctv. (2018)
cho thiy ring hat thanh long rat giau chat béo
khong no va c6 kha ning chéng oxy hoa cao. Bot
ba dau nanh va cac mau banh mi c6 bd sung bt ba
dau nanh va bt hat thanh long c6 ham lugng
phenolic tong va kha niang bit gbc tu do DPPH
thap. Két qua thé hién & Hinh 5 cho thay bot b
d4u nanh c6 ham luong TPC thip va kha ning bét
gbc tr do DPPH gin nhu khéng c6, nén khi ti 18
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thay thé cua loai nguyén li¢u nay cang cao thi kha
nang bit goc tr do cua san phdm cang giam. Tuy
nhién, & mau banh mi bd sung 15% bdt ba dau
nanh va 4% bot hat thanh long hodc 10% bot ba
déu nanh va 6% bot hat thanh long ¢6 kha nang bét
gdc tr do DPPH cao hon cac mau con lai, mac du
ham lugng TPC thay d6i khong dang ké so véi cac
mau banh mi khac.

Két qua danh gia cam quan san phim banh mi
¢6 bd sung bot bi dau nanh (10, 15, 20 va 25%) va
bot hat thanh long (2, 4 va 6%) dugc thé hién &
Béang 2.

Ket qua phan tich ¢ Bang 2 cho thiy céac chi
tidu vé mau sdc, mui, vi va cau triic ciia san phdm
thay d6i khong theo quy luat chung. Tuy nhién,
néu xét chung vé muc do yéu thich san pham thi
cic cam quan vién danh gia mau banh mi co bd
sung 15% bot ba ddu nanh va 4% bdot hat thanh
long c6 mirc d§ yéu thich cao hon cac mau con lai.
Nén mau nay dugc chon dé thuc hién thi nghiém
tiép theo.
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Bang 2. Panh gia ciAm quan cia san phidm banh mi ¢6 bd sung bot ba ddu nanh va bt hat thanh long

Bét ba dau Bét hat thanh

Mikc do yéu

nanh (%) _long (%) Mau sic Mui Vi Cau truc thich
2 3,9+0,57% 4,4+0,70% 4,0+0,67% 3,9+0,74% 7,140,990
10 4 3,8+1,48 4,1+0,88%c  3,9+£0,99°¢  42+0,92%  7,0+0,67"¢
6 3,8+1,03% 4,0+0,67°% 4,3+0,95¢ 4,4+0,84% 7,540,974
2 4,440,84° 4,54+0,71¢ 4,540,714 4,640,52¢ 7,7+1,16%
15 4 3,9+1,10% 3,640,705 4,3+0,82¢ 4,240,634 8,2+0,79¢
6 3,9+1,10% 3,941,10¢° 3,941,204 3,841,034 7,5+1,9%
2 3,5+0,85%® 3,3+0,95%¢ 3,1%1,10%° 3,740,820 6,1+1,2%
20 4 2,9+0,88? 3,0+1,33% 3,0+1,15% 3,0+0,82% 6,2+1,75%¢
6 3,1£1,20% 2,641,432 2,6+1,58° 2,8+1,14* 5,6+1,65°
2 4,4+0,70° 4,2+0,79% 4,1+0,88¢ 4,240,634 7,3+1,06%%
25 4 4,5+0,53¢ 4,4+0,52% 4,4+0,84¢ 4,4+0,52% 7,6+1,51%
6 3,8+0,48" 3,841,034 3741,16" 3,640,84> 6,741,490

Ghi chit: Cdc trung binh nghiém thirc di kém véi cdc chir giong nhau trong ciing mét cot khong c6 suw khdc biét Y nghia ¢
mirc 5%

3.3. An!l huéng cia phwong phap ri dong
khoi bét nhao dong lanh dén chat
lwgng banh mi

su suy giam chit lugng lién quan dén nhimng thay
d6i trong ciu trac bot nhao do sy thay doi trang
thai cua nudc ty do trong qua trinh bao quan lanh
dong, do d6 trong qua trinh nudng, gluten khong
dugc tai hydrat hoa, anh huong dén tmg suét chay
ciia hd tinh bdt va hiéu suét nudng cua khéi bot
nhao. Mot nguyén nhan khac 1a sy gidi phong
glutathione tir nAm men trong qué trinh dong lanh
khdi bot, dan dén sy giam lién két chéo cua gluten
va su két tinh bang, gop phan lam suy yéu mang
luéi gluten va giam kha nang gitt CO., tir d6 lam
giam thé tich san phim dwoc ché bién tir khdi bot
nhao dong lanh.

Két qua phan tich chét luong banh mi dugc lam
tir khdi bot nhao da qua dong lanh va rd dong bang
céc phuong phap khac nhau dugc thé hién trong
Béng 3.

Két qua phan tich tir Bang 3 cho thay banh mi
dugc 1am tir khdi bot nhao d qua cap dong co cac
chi tiéu dugc theo ddi déu thip hon so véi mau déi
chung, trir chi tiéu cdu trac. Nghién ctru cta Thiy
va Phuong (2017) ciing cho thay diéu nay, dic biét
1a thé tich banh mi bi giam cho tit ca cac mau khi
khéi bot dwoc cap dong. Cac tac gia nay cho ring
Bang 3. Chit lwgng banh mi dwgc ché bién tir khdi bot nhao di qua cip dong

Phum% phap ra Thoi gian Cau tric Thé tich (cm?) TPC (mg GAE/g DPPH (mg TE/g
dong (g luc) CK) CK)

Poi chirng 72,0£3,28°  474,95+4,63¢ 1,37+0,02¢ 0,65+0,07¢
Td mat (4°C) Qua dém 75,5543,39%  433,37+2,65° 1,25+0,032 0,05+0,01°
60 giay 77,3742,17%  451,06+1,53¢ 1,37+0,03¢ 0,07+0,02?
Lo vi song 120 giay 80,78+2,85°  460,96+3,86¢ 1,32+0,09% 0,06+0,02°
180 giay 78,5943,56%  452,37+5,14¢ 1,35+0,02¢ 0,11+0,04?
1 gio 81,52+3,51° 429,11+1,38* 1,37+0,01¢ 0,06+0,02°
Nhiét do phong 2 gio 72,4142,00°  444,7+3,58° 1,36+0,03¢ 0,09+0,05°
3 gio 72,18+1,03%  443,03+3,23% 1,26+0,032 0,06+0,01°

Ghi chit: Cdc trung binh nghiém thirc di kém véi cdc chir giong nhau trong ciing mét cot khong c6 s khdc biét Y nghia ¢
mirc 5%

Tuy nhién, véi myc dich ting cuong sy tién loi
cho viéc str dung banh mi, cong doan cép dong khdi
bot nhao 1a can thiét, mic di chit lugng banh co
giam hon so v6i mau ddi chung. Muyc tiéu ¢ day 1a

tim dugc phuong phap ra dong phu hop dé gitr duoc
chit lugng banh mi t6t nhat co thé. Két qua thi
nghiém & Bang 3 cho thdy v6i phuong phap ri dong
bang 16 vi séng & cong suit 800 W trong thoi gian
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120 gidly cho chét lugng banh mi tét nhét vé chi tiéu
thé tich; bén car}h do, hérp 1u9ng TPC ciling dugc
béo toan dang ké so voi mau doi chung.

4. KET LUAN

Bot ba déu nanh c6 ham lugng tinh bot thap, ham
lugng protein twong ddi cao. Tuy nhién, ham lugng
TPC thap va DPPH duong nhu 1a khong c6. Nguoc
lai, bot hat thanh long c6 ham lugng TPC va kha
ning bét gdc tu do DPPH tuong dbi cao. Ti 1é bot ba
dau nanh va bot hat thanh long thay thé co anh
hudng tiéu cuc dén chét lugng banh mi. Trong do,
banh mi dugc thay thé bang 15% bot ba d¢au nanh va
4% bot hat thanh long c6 chat lugng giam it nhat so
v6i mau ddi ching va mirc d6 yéu thich cao hon cac
mau con lai khi ddnh gid cam quan. Ngoai ra, kha
ning khang oxy hoa clia mau nay dat dugc con cao
hon so vi mau d6i chimg (0,71 mg TE/g CK so véi
0,24 mg TE/g CK ciia mau ddi ching). Banh mi
duoc 1am tir khéi bot nhao da qua dong lanh ¢6 chét
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