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THONG TIN BAI BAO TOM TAT

Received: 10/3/2023 Muc dich cua nghién cau nay 13 phat trién cong thuc banh bao bd sung bot bi do
(Cucurbita pepo L.) nham ting gia tri dinh dudng cia san pham banh bao. Bén cong thirc

Revised: 16/4/2023 banh bao dugc thuc hién bao gdm méu kiém soat 0%, mau 10%, 15% va 20% ham lwong

Accepted: 8/5/2023 bot bi do thay thé cho téng lugng bot mi. Chi tiéu hoa 1y va danh gia cam quan cua banh
Published: 25/9/2023 bao duoc thuc hién dé danh gia chat lugng cua ting cong thac. Ham luong B-carotene
TU KHOA trong san pham duoc xac dinh bang phuong phap do quang phd UV-VIS. Mau cua cac

cong thirc banh bao ¢ mau vang va tuong Gng gia tri do mau L*, a*, b*. Phén tich ciu

trdc (TPA) cho thay khi ham luong bt bi dé ting ¢ twong quan vé viéc do cing, do két

banh bao; : ; ;

bi do: dinh tang, giam kha nang dan hoi va két dinh, nhung cai thién d6 déo va dai. Két qua cho

5 ' t thy rang, banh bao b sung 10% bt bi do trong tong lwong bot mi sé la cach &p dung va
-carotene.

thiét thuc nhat dé phat trién hon. Ham lugng B-carotene thu nhan duogc trong san pham
banh bao b sung 10% bot bi do 1a 52.51 (ug/g).
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Received: Mar 10, 2023 The objective of this study is to develop a formulation of pumpkin powder (Cucurbita pepo
L.) for steamed bread with the aim to increase the nutritional value of the food product.
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BVISeT: Apr 25T Four formulations of steamed bread were developed including the 0% control, 10%, 15%

Accepted: May 8", 2023 and 20% pumpkin powder substitution to the total amount of wheat flour. Physicochemical
Published: Sep 25%, 2023 properties and sensory evaluation of the bread were carried out to evaluate the quality of

each formulation. The content B-carotene in products was identified by UV-VIS spectral
KEYWORDS measurement method. The color of the pumpkin powder formulations was yellow which

corresponded to the L* a* b* assessment. For texture profile analysis (TPA), higher
Steamed bread; pumpkin powder substitution was correlated with increased in hardness, adhesive force,
Pumpkin; decreased resilience and cohesiveness, but improved in gumminess and chewiness. The

overall sensory evaluation indicates that 10% pumpkin powder was the most acceptable of
all formulations including the control formulation. It can be concluded that substituting
10% pumpkin powder of the total wheat flour would be the most applicable and practical
for further development. The content -carotene obtained in the 10% pumpkin powder
supplement steamed bread products is 52.51 (ug/g).

B-carotene.
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1. Giéi thigu

Bi do (Cucurbita pepo L.) Ia loai cdy trong quen thugc
vé6i nguoi Viét Nam, thuong dugc dung lam thyc pham. Bi
d6 cung cép protein va chit xo, giau vitamin Bs, K, C,
thiamin va riboflavin, cling nhu cac khoang chét K, P, Mg,
Fe va Se. Bi twoi c6 ham luong carotenoid tr 2 dén
10mg%. Carotenoid gdm c6 P-carotene, o-carotene, -
cryptoxanthin c6 hoat tinh cta vitamin A. Trong do, B-
carotene la hop chat chéng oxi héa cé tac dung ngan ngira
c4c can bénh ung thu, ting strc d& khang, gidp giam huyét
ap, bao vé suc khoe tim mach, chita bénh quang ga, nhuan
trang [1]. Ngoai ra, ham lugng chit xo trong bi do con
gilp cai thién dung nap glucose, diéu chinh mirc do insulin
huyét thanh va bao vé co thé chdng lai céc bénh nhu tiéu
duong, bénh tim mach, tao bon [2]. Vi vay, viéc bb sung bi
d6 vao banh bao mang lai lgi ich cho san pham ting gié tri
dinh dudng.

Bénh bao c6 16p vo rit mong va mém, duoc 1am tir bot
mi bang cach Ién men va lam chin bang phwong phéap hap.
Tén banh bao duoc sir dung tuy theo khu vuc. Banh bao
hip c6 nhan dugc goi la baozi va khong c6 nhan dugc goi
Ia man thau (mantou). Hién nay, c6 hai loai banh bao chinh
1a banh bao nhén thit va banh bao ngot [3].

Muc tiéu cia ching to6i huéng dén 1a phat trién cong
thirc banh bao bo sung bot bi do va tang gié tri dinh dudng
cho san pham nham tan dung chat mau tw nhién ¢ trong bi
do.

2. Nguyén liéu va phwong phap
2.1 Chuan bi miu bét bi dé

Bi do (Cucurbita pepo L.) duoc dung trong nghién ciu
la gidng bi tron Vam Ring va dugc cung cap tai Siéu thi
Co.op Mart thanh phé Bién Hoa, Ddng Nai.

Bi d6 duoc got v, loai bo hat, rira sach va cét thanh lat
moéng c6 kich thuéc 4.0 x 3.0 x 0.2 cm véi do day déu
nhau dem di sdy ¢ 70°C trong 240 phut, sau d6 xay min ta
thu duoc bot bi do.

2.2 Nguyén li¢u lam banh bao

Céc thanh phan dé Iam banh bao la bot mi, nAm men,
nudc, bot nd, duong, dau thyc vat va mudi. Bot mi dugc
sir dung trong thi nghi¢m cua Cong ty TNHH Bot Mi bia
Cau.

2.3 Chuan bi miu banh bao bé sung bat bi dé

Nghién ctru ban diu thuc hién hoan thién cong thuc
banh bao c6 thé chip nhan nhat trong danh gia cam quan
téng thé duoc sir dung trong thi nghiém.

Thanh phén cua banh bao gdm bot mi (57.47%), nam
men (0.86%), nuéc (28.74%), bot no (1.15%), dudng
(8.62%), dau thuc vat (2.87%) va mudi (0.29%). Nam men
dugc hoat héa & nhiét @6 40°C. Cho cac nguyén liéu tron
d&u lai voi nhau va nhao thanh khéi bot ddng nhat. Sau do,
khdi bot duge dem di 1én men trong ti & Memmert (Model
IN110, Birc) & nhiét 6 40°C trong 120 phat. Két thic qué
trinh 1én men, khdi bot dwoc chia va vé tron tao hinh. Sau
d6 dem di hip trong 10 pht.

Céc thanh phan nguyén liéu dé cap & trén duoc coi 13
yéu té c¢b dinh cho viéc san xuét banh bao b sung bét bi
d6. Ham luong bot bi do thay thé cho bot mi tuong ting
v6i ham lwong 10%, 15%, 20%. Béanh bao sau khi hap,

duoc cho vao tii zip khoa mi dugc bao quan khoang 16
gid dé tién hanh phan tich mau.
2.4 Phuong phap xac dinh ti 1§ chiéu cao so véi dwong
kinh

Sau khi [am méat ¢ nhiét d6 phong, banh bao dugc dem
do chiéu cao va duong kinh bang thuéc dai Mitutoyo [4].
2.5 Phwong phap xdc dinh d§ 4m

Do am dugc xac dinh bang can sdy am hdng ngoai
(Model KERN DBS-WB13AH0718, Ptc). Cac mau tién
hanh Iap lai ba lan.
2.6 Phuwong phap do mau

Céc gia tri mau L*, a*, b* theo hé mau CIE duoc thuc
hién bang may do mau Lovibond (Model LC100/SV 100,
Anh). Mdi mau dugc do ba 1an tai céc vi tri khac nhau.

* * * 2 * * 2 * * 2
AE,, = \/(Lz - L1) +(az _ai) +(b2 _bl) @
Trong do:
AE,, : 6 léch mau
L": d6 sang
a*: truc mau
b*: chi ra huéng mau
+a* 1a huéng mau Red (d0), -a* 1a huéng mau Green
(xanh 13)
+b* 1a hudng mau Yellow (vang), -b* 1a huéng mau
Blue (xanh da troi) [5]

2.7 Phwong phap phén tich ciu tric (TPA-Texture
Profile Analysis)

Phan tich cau trdc (TPA) bang may phan tich
Brookfield (Model CT V1.6 Build tx Brookfield
Engineering Labs, Inc., USA). Cac mau dugc cat tir tm
mdi banh thanh mot khéi lap phuong (20 x 20 x 20mm).
Céac théng s6 duoc dit véi tbe do thar nghiém trude la
2mm/s, Imm/s va cubi cung 1a 5mm/s. Luc kich hoat st
dung 12 5g va dugc nén dén 50% chiéu cao cia mau. Tién
hanh do ba lan cho mdi mau tinh gia tri trung binh cho
tirng thong sé cau tric (d6 cimg, dd bam dinh, d6 phuc hdi,
d6 két dinh, chi s6 dan hoi, o déo, do dai) [4].

2.8 Phwong phap danh gia cam quan

Panh gia cam quan banh bao bd sung bot bi do duoc
thuc hién boi Hoi dong danh gia cam quan. Thang diém 9
bac Hedonic dwoc sir dung danh gia muc d6 chap nhan
nhét theo ting chi tiéu cho ting cdng thirc ham lugng bot
bi do thay thé cho bt mi. Cac chi tiéu danh gia bao gom
mau sic, mui, vi, cAu trac va ua thich chung. Mirc d6 wa
thich dwoc danh gia bang cach cho diém theo thang do
bang sb: 1 = Cuc ki chan, 2 = Rét chan, 3 = Tuong ddi
chéan, 4 = Hoi thich, 5 = Binh thuong, 6 = Hoi thich, 7 =
Twong ddi thich, 8 = Rt thich, 9 = Cyc ki thich. Cudng do
vi két hop vé6i cuong d6 mui cling duge danh gia thang
diém rat manh, manh, vira va it [4].

Béanh bao bd sung bot bi do truée khi danh gia cam
quan dugc 1am néng. Mau banh bao dugc ma hoa thanh ba
chir s6 ngau nhién khac nhau cho ting médi ham luong bot
bi d6 thay thé cho bot mi. Nguoi diéu hanh huéng dan cho
cac thanh vién phai thanh vi bing nudc loc trude khi tién
hanh danh gia cam quan. Phong danh gia cam quan khong

JSLHU, Issue 17, May 2024 m



Nguyén Thai Thanh Trdc, Phan Kim Anh, L& Th; TG Trinh, L& Th; Thu Thay

c6 mui vi la, khong 6n ao va khong gian cho mdi khu vuc
ngudi thir mau c6 khoang cach riéng biét.

2.9 Phwong phap xac dinh ham lwgng f-carotene

Ham lugng B - caroten xac dinh bang may do quang phd
UV/VIS (Model GENESYS 10S UV — VIS, My). Tién
hanh do & budc sdng 400 — 700nm. Quan sat va xac dinh
budc séng hap thu cuc dai. Cac mau duge do ba lan.

Ham lugng B-carotene dugc tinh theo cong thuc [6]:

6
c =~ [ @
%100 | g

oo (@J ®
mil-w) \ g
Trong do6:

A: d6 hép thu cua dich tai budc séng cuc dai
y: thé tich dung dich (ml)

m: khéi lwong mau dé chiét hay danh gia (g)
w: 1a d6 am

1% _
om = 2550 (ethanol)

2.10 Xir ly sé liéu va phan tich théng ké

S6 lieu duoc thu thap va xir ly bang phan mém
Stagraphic XV.1. Tét ca sb liéu thu nhan duoc thiét ké
ngau nhién va mdi thi nghiém déu duoc thuc hién ba lan
va dap ung gia tri dir liéu vé do léch chuan co y nghia. Sy
khéc biét thong ké cua s liéu duoc phén tich bang phan
tich phuong sai (ANOVA).

3. Két qua va thao luan

3.1 Ham lwong B-carotene c6 trong bot bi do
A
4

ta

400 500 600 700
nm

Hinh 1. Ph hdp thu ham heong p-carotene trong
dich chiet bot bi do

Qua hinh 1 cho thy, phé hap thu dich chiét bot bi do c6
dinh hap thu cuc dai & budc séng 445nm. Tuong tu V6i két
qua ctia nhém nghién citu Ami Ben-Amotz va cong su
(1998) da cong bd rang B-carotene c6 budc séng cuc dai
nam trong khoang 444-454nm [7]. Két qua thu nhan ham
luong B-carotene trong bot bi 1a 141.88ug/g.

3.2 Tinh chét héa Iy ciia banh bao khi thay d6i ham
lwgng bot bi doé

Bénh bao bd sung bot bi do theo cac ham luong khéc
nhau dugc danh gia tinh chat hda Iy qua ba chi tiéu: ty 18
chidu cao so véi duong kinh, d6 4m va d6 mau cua banh
bao bd sung bot bi do. Ti Ié chiéu cao so véi duong kinh
cta banh bao bd sung bot bi do la thong sé thé hién kha

nang gitr khi cua khéi bot. Banh c6 chiéu cao tét s& mang
lai dd phuc hoi cau tric mong muon.

Bdng 1. Tinh chdt h6a Iy ciia banh bao khi thay doi ham leong
bét bi do thay theé cho bgt mi

0% 10% 15% 20%
Tiléchiéucaoso  0.54+ 053+ 0.49 + 0.42 +
véi duong kinh 0.02° 0.02° 0.01° 0.052
40.06+ 3881+ 38.74+ 37.38%

Do am (%) 005 003 004 005

Két qua tir bang 1 cho thiy, khdng c6 su khéc biét &
muc ¢ ¥ nghia thong ké giira cac ham luong 0%, 10%,
15% s0 véi 20%. Khi ham luong bot bi do tang thi ti 16
chiéu cao so véi duong kinh sé& thap boi vi thanh phan chét
X0 va tro s& 1am x&o tron ciu tric ciia banh bao. Diéu nay
da dugc ching minh bai llga Gedrovica trong nghién ctu
vé tinh chat dong hoc cua bot nhao, khi ting ham luong
bot bi do s& lam tang ham luong chat xo dong thoi giam
ham luong gluten va 1am mat kha ning giir cu tric cua
khéi bt tot [8].

Pong thoi qua bang 1 cho thay, d6 am c6 su khac biét
vé mit y nghia thong ké & mac 0.05 véi xu huéng giam
dan khi thay doi ham luong bot bi do thay thé cho bot mi.
Viéc giam d6 am 1a do thanh phan chat kho thay di khi
ham luong bot bi do tang 1am giam su hap thu nudc trong
bot mi va lam cho protein kho lién két hinh thanh khung
gluten trong khéi bot. Biéu nay ciing da dwoc ching minh
boi Crosby ddi véi do am cua banh bao thi nuéc 1a thanh
phan quan trong cho khung gluten phat trién, protein bi
hydrat héa dé hinh thanh lién két chéo hoac lién két
disulfide gitra glutennin va gliadin [9]. Vi vay, khi ting
ham luong bot bi do s& anh huong dén viéc hinh thanh
khung gluten trong khéi bot.

3.3 Po mau sic banh bao b sung bt bi dé

Bdng 2. D¢ léch mau AE* khi thay d6i ti 1¢ bét bi do
thay thé cho bgt mi

0% 10% 15% 20%

R 8500+ 6440+  6300% 5770+
2.26¢ 0.41b 0.42b 0.40?

- 373+ 1077+ 1383+ 1620+
0.312 0.315 0.81° 0.10¢

o 1197+ 6310+ 6667+ 6893+
0.06° 0.53b 0.86° 0.35¢

5690+ 6110+  66.19+

*

AE*a 1.40° 0.36 1.21¢

Su khac biét mau sic duoc biéu dign ¢ bang 2 cho thay
gi4 tri L* giam dang ké khi thay thé ham luong cua bot bi
d6. Pidu nay co nghia mau sic tré nén t6i mau khi ting
ham luong bot bi d6. Véi gia tri a* biéu thi cac ham luong
thay ddi nam trong ving mau doé va thay dbi khi tang ham
lwong bot bi do. Bong thoi gia tri b* biéu thi cho thay cac
ham luong déu nim trong ving mau vang va thay doi khi
bot bi tang. Tét ca cac gié tri déu co sy khac biét vé mat y
nghia thdng ké & mirc 0.05. Gié tri AE*,, cho ta thiy c6 su
khéc biét vé mau sic, vé y nghia thong ké gitra ca ba ham
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lwong bot bi do thay thé 10%, 15%, 20%. Vi vy, mau sic
cua san pham c6 xu huéng ting dan khi thay d6i ham
luong bot bi do.

Ham luong bot bi do thay thé cho bot mi duoc biéu thi ¢
hinh 2 cho thiy cac mau khong khac biét nhidu. Quan sét
phan bén trong banh ham lugng 20% c6 do day day dic
nhét, nguoc lai & ham luong 10%, 15% c6 do day vira va
ddng déu. Tuy nhién, voi ham luong 10% cho thay banh
¢6 d6 vitng chic va mau sang hon so v6i ham luong 15%
va 20%.

16 -
b
g 124 2 a
2
5 8-
[
G-
& 4
EI T T T 1
0%  10%  15%

0 209
Hiam lweong bot bi (%)

a. B¢ cimg ciia banh bao khi thay déi ham lwong bét bi dé

02-
— 0.15-
% C
be
E. 0.1
2 005
0 . |
0% 3%  20%

10% 1
Him hrong bt bi (%)

¢. Bg phuc héi ciia banh bao khi thay doi ham lwong bét bi do

69 g
5. M ab .
_1__
2 3
=
(=] 3
e 2
1_
I:I T T T 1
0% 10%% 15% 2094

Him hrong bot bi (%)

. D¢ déo cita banh bao khi thay déi ham heong bét bi d6é

o ]

Hinh 2. Mau sdc bdnh bao khi thay déi ham liwong bt bi do

thay thé cho bgt mi

3.4 Phan tich ciu tric banh bao bé sung bét bi dé

PO BAM DINH (N)

b
2
0.03 1
D T % T
e 10%;

L]

15% 200

0% %
Ham hrong bt bi (%)

b. Bg bam dinh ciia banh bao khi thay déi ham heong bét bi doé

DOKET DINH

1-

0.8 -
06- ¢
b
0.4 2
0.2 -
D T T . T 1
0% 10% 15

20%
Ham hrong bat bi (%)

d. B¢ két dinh ciia banh bao khi thay doi ham lwong bét bi do

PO DAI (Y

6 -
i
4 a
a
24
1 -
l} T d T T 1
0% 109 15% 0%

Ham hrong bot bi (%0)

g. D¢ dai ciia banh bao khi thay doi ham lirgng bét bi do

Hinh 3. Két qua phan tich cdu tric ciia banh bao khi thay déi ham hrong phai trén giira bér bi dé va bgt mi
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Két qua phan tich cau trac (TPA) dugc thé hién ¢ hinh 3
cho thay rang, khi ham luong bot bi do tang dan, chi s6 do
ctimg, d6 bam dinh cho gia tri ting dan. Nguoc lai, kha
nang phuc hdi cho thay sy suy giam dang ké va cd su khac
biét y nghia thong ké & mirc 0.05. Di voi do két dinh va
chi s6 dan hoi déu cho thay xu hudng giam nhung cac gia
tri khac nhau khong c6 su khac biét dang ké & mirc 0.05.

Do cung, d6 bam dinh cua banh bao thay doi khi ham
lugng bot bi do ting 15% va 20% lam giam chat lugng cia
banh bao. Diéu nay c6 thé anh hudng do do am giam dan
va chat kho tang theo tirng ham lugng thay thé.

Kha niang dan hdi cua banh bao bi giam do su suy giam
qua trinh hydrat hoa do thanh phan chat kho cao khi ting
ham lugng bot bi do, ching lam giam sy hap thu nuéc
trong bot mi va lam cho protein kho lién két hinh thanh
khung gluten nén kha niang phuc hoi va d¢ c6 két ciing
giam.

Dbi voi d6 déo va do dai, do 1a Iyc can nghién nat mau
sau khi cin thanh dang sin sang cho viéc nuét. Két qua
hinh 3 cho thay, khong c6 su khac biét y nghia théng ké &
muc 0.05, do d6 két luan rang ham lugng bot bi do thay
thé cho bot mi tir 10%, 15% dén 20% déu khéng anh
huong dén d6 déo va do dai cua banh bao bd sung bot bi
do.

3.5 Panh gia cam quan

Panh gia cam quan duya trén mic do chap nhan cua cac
chi tiéu tir viéc thay doi ham luong bot bi do thay thé cho
bot mi theo thang diém 9 bac Hedonic duoc hién thi trong
hinh 4. Déi véi chi tiéu mau séc, cho thiy ti 1& bot bi thay
thé 10% c6 sb diém cao 1a 7.5. Diéu nay cho thiy rang,
ham luong bot bi do 10% thay thé cho bot mi duoc céc
thanh vién trong hoi dong danh gia cam quan c6 muc do
va thich cao nhét. Ti I¢ bot bi thay thé 15%, 20% dugc
dénh g1a thap hon co diém sb 12 6.2 va 4.7. Gia tri diém s6
vé mau sac ciia ba ham lugng bot bi do thay thé cho bot mi
6 su khac biét y nghia & muc 0.05.

Mau

Ua thich Miti
chung —_— 0%
—_10%
15%
—20%

Ciu tric Vi

Hinh 4. D thj ddnh gid cim quan cdc dc tinh cua banh bao khi
thay doi ham lwong bét bi do theo thang diém 9 bgc Hedonic

Bén canh mau sac, tat ca cac chi tiéu bao gom ca mui,
Vi, Cau triic va ua thich chung cho thdy ham lugng 10% bot
bi d6 thay thé cho bot mi dat diém s cao, ding thi hai 1a
ham luong 15% Vva it nhat 1a ham lwong 20%.

Déi vai chi tidu vé mui khi thay d6i ham lwong bi d6 bd
sung dwoc cac thanh vién trong hoi dong danh gia cam
quan nhan xét ¢c6 mui ndng va hoi khoé chiu. Mui thom khé
chiu khi ting ham luong bot bi dé ¢ thé anh huong dén

gia tri cam quan va giam chét luvong cua banh bao b sung
bi do.

Mau tring trong cong thirc phdi tron van dwoc cac thanh
vién trong hoi ddng danh gia cao tuy nhién van c6 su khéc
biét y nghia thong ké so véi ham lwong 10% bot bi thay
thé. Mat khac, mau trang 1a mau déi ching cho viéc thay
ddi ham lugng bot bi do cd su khéc biét véi nhau hay
khong.

Pé danh gia cam quan vé ciu trdc cua banh, banh b
sung bot bi do, véi ham lugng 10% dugc cac thanh vién
trong hoi dong dénh gia murc do wa thich cao. Piéu nay chi
ra rang viéc thr nghiém bang cam giéc vé cau trdc coa
ham luong bot bi thay thé 10% va 15% khong c6 su khéc
nhau dang ké & pham vi 6.1 - 6.9. Banh bao bé sung bot bi
d6 duoc danh gia cam quan ngay sau khi hap (khong qua 5
- 10 phut), vi vay banh bao sau khi hap cho cau tric mém
hon va thong sb cau trdc thap hon so voi thong sé nhan tir
do cAu triic TPA. Banh bao d3 duogc lam mat trude khi do
cau tric TPA Vi thoi gian hon 40 phut nén banh khong
con néng va khong duge mém.

Tong thé wa thich ciia banh bao bo sung bot bi do danh
gia theo thang diém 9 bac Hedonic véi ham luong 10%
duogc hoi dong danh gia cam quan chap nhan nhat.

3.6 Ham lwong B-carotene trong banh bao bé sung bot
bi do6

A
0.5

04

0.1

0.0 —

400 300 600 700

nm

Hinh 5. Phé hdp thu dich chiét banh bao bé sung bét bi do

Qua hinh 5 cho thiy, phd hap thu dich chiét banh bao b
sung bi d6 ¢ cung dinh hap thu cuc dai véi dich chiét bot
bi d6 & budc song 445nm. Ham lwgng B-carotene thu nhan
dugc trong san phiam banh bao bd sung bot bi do la
51.52ug/g.

4. Kétluan

Két qua khao sat ham lugng bot bi do thay thé cho bot
mi dugc danh gia dya trén chi tiéu hoa ly va cam quan cho
thdy rang, ham lwong 10% bot bi d6 thay thé cho bot mi
dugc chap nhan nhét v& cac chi tiéu. Banh bao bd sung
10% bot bi do thay thé cho bot mi duoc &p dung vao cong
thirc phdi tron c6 ham lwong B-carotene thu nhan duoc
trong san pham 1a 51.52pg/g.
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