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NGHIEN CU'U QUY TRiINH SAN XUAT BANH BAO NHAN RAU CU
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TOM TAT

Nghién ctu nay nham phat trién cong thiic va quy trinh san xudt banh bao danh cho nqudi mac bénh tiéu dutng bang cach t6i uu ty & dinh dudng trong
banh, trong nhan va thong s ché bién theo phuang phap khao sat don yéu t6. Két qua cho thay ty 1é 60% bot mi, 40% bt nguyén cam, thai gian én men 60
phdt va hdp 10 phit gitp banh dat thé tich va d x6p cao nhét. Nhan bénh véi 80% ndm duii ga, 10% bap cdi tim, 10% ca rét va khoi lugng 30g/banh tao su can
héng giia dinh dung va huong vi. Banh bao thanh phdm c6 ham lugng tinh bot thap (19,81%), duding tong s6 5,31%, protein cao (19,98%), gép phan ho trg
kiém soat chi s6 dudng huyét (GI) phu hgp cho nguoi tiéu dudng. Cong thiic nay phi hgp véi ché do an kiéng ctia nguti mac bénh tiéu dutng, dong thai cd tiém
nang ting dung trong san xudt thuc pham chic nang.

Tir khéa: Binh bao nguyén cdm, nquoi tiéu dutng, nhan rau i, qud trinh lén men.

ABSTRACT

This study aimed to develop a formulation and production process for steamed buns suitable for individuals with diabetes by by optimizing the nutritional
ratios in the dough, filling, and processing parameters using a single-factor survey method. The results indicated that a formulation with 60% wheat flour and
40% whole wheat flour, along with a fermentation time of 60 minutes and steaming time of 10 minutes, produced buns with the highest volume and porosity.
The filling, composed of 80% king oyster mushrooms, 10% purple cabbage, and 10% carrots, with a weight of 30g per bun, ensured a balanced nutritional
profile and harmonious flavor. The final product contained low starch content (19.81%), total sugar of 5.31%, and high protein content (19.98%), contributing
to glycemic index control for diabetic consumers. This formulation is suitable for diabetic diets and has potential applications in the functional food industry.

Keywords: Whole wheat steamed bun, diabetic patients, vegetable filling, fermentation process.
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1. MO PAU

Theo T6 chic Y té€ Thé gidi (WHO), bénh tiéu dudng
nam trong s6 10 nguyén nhan hang dau gay ti vong trén
toan cau vao nam 2020. Viéc kiém soat ché do &n udng,
dac biét la str dung cac thuc pham c6 chi s6 dudng huyét
(Gl) thap, giau chat xa va han ché carbohydrate hap thu
nhanh déng vai trd quan trong trong hé trg kiém soat
dudng huyét & ngudi mac bénh tiéu dudng [2]. Nhiéu
nghién ctru cho thay ché d6 an cé Gl thap gilp cai thién
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dudng huyét sau an va hé trg giam nguy co bién ching
chuyén héa & ngudi bénh [2]. Trong xu hudng phét trién
thuc phdm chiic ndng va thuc phdm danh cho ngudi mac
bénh tiéu dudng, cac san pham ngi c8c nguyén cam
dang dugc quan tdm nha ham lugng chat xo, vitamin va
khoang cao hon so véi bot tinh luyén. Bét nguyén cam
gitt lai I6p cdm va mam cda hat lia mi nén co6 gia tri dinh
dudng cao, dong thai gép phan lam giam téc d6 hap thu
glucose sau an. Theo Ktenioudaki va Gallagher, viéc bé
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sung nguyén liéu giau chat xo vao cac san pham banh
nuéng va banh hap co thé cai thién gia tri dinh duéng va
hé trg ki€ém soét chi s6 dudng huyét [5]. Tuy nhién, ham
lugng chat xo cao cling anh hudng dén kha nang hinh
thanh mang gluten, lam giam dé ng, d6 mém x6p va kha
nang chap nhan cdm quan cda san pham [4, 5]. Banh bao
la san pham thuc pham phé bién tai nhiéu qudc gia chau
A, thudng dugc san xuat tir bot mi tinh luyén nén c6 ham
lugng tinh boét cao va chi s6 Gl I6n, chua phu hgp véi
ngudi mac bénh tiéu dudng. Viéc thay thé mot phan bot
mi bang bot nguyén cam dugc xem la hudng tiép can
tiém ndang nham cai thién gia tri dinh dudng cda banh
bao. Ngoai ra, viéc b6 sung cac nguyén liéu rau cd trong
nhan banh nhu nam dui ga, bap cai tim va ca rét khéng
chi gép phan tao huong vi dac trung ma con lam tang
ham lugng chat xo, vitamin va cac hgp chat chéng oxy
hoa c6 lgi cho stic khde. Bap cai tim chira anthocyanin c6
kha nang chéng oxy héa manh; ca rét giau 3-carotene hd
trg chiic ndng mién dich va thi luc; trong khi ndm dui ga
la nguén cung cap protein va cac hgp chat sinh hoc cé Igi
[3]. Bén canh thanh phan nguyén liéu, cac théng s6 céng
nghé nhu ty & phéi tron boét, thoi gian 1én men va thoi
gian hap cing anh hudng dang ké dén chat luong banh
bao thanh pham. Qua trinh I&n men quyét dinh kha nang
sinh khi va hinh thanh cdu tric xép ctia khéi bot, trong khi
qua trinh hap anh hudng truc ti€p dén dé6 mém, thé tich
va trang thai cdu trdc bén trong cta banh [8]. Ngoai ra,
viéc st dung bdt nguyén cam véi ham lugng cao c6 thé
lam gidm kha ndng gitr khi ciia mang gluten, dan dén cau
trac banh dac va kém dan héi hon [4]. Chat lugng banh
bao thuong dugc danh gid thong qua cac chi tiéu hoa ly
va cdm quan nhu thé tich, d6 x8p, mau sdc, mui, vi va cau
tric sdn pham. Thé tich banh dugc xac dinh theo phuong
phap AACC [1], trong khi d6 x6p dugc danh gia theo
phuong phap clia Zuzaleva [9]. Bén canh d6, cac chi tiéu
thanh phan hoéa hoc nhu ham lugng protein, tinh bot va
dudng téng sé cling dugc st dung dé danh gia gia tridinh
dudng ctia sdn phdm nghién ctu.

Xuat phat tur nhitng co sé trén, nghién ctu nay nham
xay dung quy trinh san xuat banh bao nguyén cam nhan
rau cd, t6i uu héa cac théong sé cong nghé dé tao ra san
pham c6 chat lugng cdm quan t6t, gia tri dinh duéng cao
va phu hop véi ché dé an clia ngudi mac tiéu dudng.
2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyén iéu

B6t mi nguyén cam, bot mi Hoa Ngoc Lan (dung lam
déi chung); Men: Loai nam men khoé Saccharomyces
cerevisiae; Rau ct (bap cai tim, ndm dui ga, ca rét): Pugc
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Iua chon tu chg va siéu thi, ddm bao dé tuai, khong héo
Ua hay dap nat, mudi, dudng, dau an.

2.2, Phuong phap nghién ctiu
2.2.1. Quy trinh sdn xudt bdnh bao

[Mué‘idudngll Men khé l

I Bot mi nguyén cam l -{ Réay } { I\'lhéotrljn } I Lén mensdcép} -| Chia nhd |

' i f:::: | Tao hinh I ICénr'néngl
/\

/ B;ar:)h \\/\ \ Hép chin l [ Lén me'n lan 2 I
N /

Bap cai tim, ca rot,
nam dui ga

Hinh 1. Quy trinh san xudt bdnh bao nhan rau ¢t stt dung bt mi nquyén
¢am cho nquoi tiéu dutng

2.2.2. Phuong phdp b6 tri thi nghiém

Thi nghiém 1: Xac dinh ty 1& phoi tron bét mi nguyén
cam va bot mi da dung (50:50, 60:40, 70:30, 80:20). Tung
mau bot dugc nhao véi nudc, men, mudi, dudng va dau
an thuc hién theo quy trinh hinh 1.

Thi nghiém 2: Xac dinh thai gian Ién men so cap (30
phut, 60 phut, 90 phut). Sau khi két thic qua trinh [én
men so cap, bot dugc can, boc nhan, tao hinh va tiép tuc
Ién men lan hai trong 30 - 45 phdat trudc khi hap chin nhu
theo quy trinh hinh 1.

Thi nghiém 3: Xac dinh ty 1& nhan rau cu (bap cai tim:
nam dui ga : ca rét) vai cac ty 1é khac nhau. Lugng nhan
tong thé, cong thiic bot va cac diéu kién khac gilr nguyén.
Nhan dugc xao sa qua véi mot lugng dau an nhé dé gilr
dé am va huong vi. Méi loai nhan theo ty & khac nhau
dugc gdéi vao banh da nhao va tao hinh. Banh sau dé dugc
hép chin.

Thi nghiém 4: Xac dinh khéi lugng nhan cho méi banh
(10g, 30g, 50g). Ty lé phaoi trén bot tir thi nghiém 1, thai
gian lIén men tu thi nghiém 2, ty 1& nhan tu thi nghiém 3.
Mbi mau banh dugc lam véi lugng nhan khac nhau, sau
dé dugc tao hinh va hap theo quy trinh chuén. Sau khi
hap chin, banh dugc kiém tra cdm quan dé xac dinh ty 1é
nhan phu hgp.

Thi nghiém 5: Xac dinh thai gian hédp (5 phat, 10 phut,
15 phat, 20 phut). Theo két qua cac thi nghiém trudc.
Banh sau khi tao hinh va 1én men dugc hap trong cac
khoang thai gian khac nhau, dam bao diéu kién nhiét do
100°C. Sau khi hap, banh dugc dé ngudi trong 2 - 3 phat
trudc khi danh gid cdm quan. Chi tiéu theo doi cac thi
nghiém:Thé tich banh, d6 x6p, cdm quan banh (mau, mui,
vi, cau tric bén trong (CTBT), hinh dang bén ngoai
(HDBN).
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2.2.3. Phuong phdp phan tich

Ham lugng protein xac dinh bang phuong phap
Kjeldahl theo TCVN 9936:2013; Ham lugng tinh bét xac
dinh bang phuong phap DNS theo Miller (1959) [7]; Do
x6p xac dinh theo Zuzaleva, dua vao ty |é gilta thé tich 16
rbng va téng thé tich banh [9]; Thé tich banh do
bang phuong phép dich chuyén hat gao, theo AACC
(2000) [1]; Do axit xac dinh bang phuong phap chuin
dé theo TCVN 5483:2007; Ham &4m xac dinh theo TCVN
3705:90; Ham lugng lipid xac dinh bang phuong phap
Soxhlet theo AOAC 948.22; Ham lugng dudng téng s6 xac
dinh bang phuong phéap Lane-Eynon theo TCVN
4594:1988.

2.2.4. Phuong phdp ddnh gid cdm quan

Phuong phap danh gia cdm quan banh bao dugc thuc
hién theo TCVN 3215-79, sit dung hé diém 20 va thang
danh gia 6 muc chat lugng tir 0 dén 5. Diém 0 Ung véi san
pham hdng hoan toan, trong khi diém 5 thé hién chat
lugng tét nhat, khong cé 16i cdm quan. Cac chi tiéu danh
gia gobm mau sac, hinh dang bén ngoai, cau tric bén trong,
mui, vi, v&i hé s6 trong lugng tuong ing. Muc danh gia chat
lugng san pham chia thanh 6 nhém tu"Tét" (18,6 - 20 diém)
dén "Hong" (0 - 3,9 diém). San pham dat yéu cau khi téng
diém > 11,2 va khéng 6 chi tiéu nao dudi 2 diém.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich thanh phan héa hoc cta bét
nguyén liéu

Két qua phan tich cho thay c6 su khac biét cé y nghia
thong ké (p < 0,05) gitta hai loai b6t vé ham lugng tinh
bot, protein, lipid va d6 dm. Nhu vay, bot nguyén cam
chidia ham lugng chat xo cao han bot mi tinh luyén, gép
phan lam cham qua trinh hap thu glucose va ho trg giam
chi s6 dudng huyét ctia san pham [2, 5].

Bang 1. Thanh phan héa hoc clia cac loai bot nguyén liéu

Chi tiéu (%) Bot mi Bot nguyén cam
Ham lugng tinh bt 71,46° 0,12 69,80° £ 0,21
Ham lugng protein 9,87°+0,23 13,372 +0,25

Ham lugng lipid 1,26° +0,17 2,032 £0,11
Do am 13,71°+0,10 14,112+ 0,09

(dc chit cdi khdc nhau thé hién su khdc biét 6 y nghia théng ké vdi p < 0,05.
3.2. Két qua anh hudng cia ty 1é phdi tron giita bot mi
va bot nguyén cam

Bot mi cé chi sé duong huyét (Gl) cao (= 95), trong khi
bot nguyén cam co Gl thap hon déang ké (= 56), do d6 viéc
thay thé mét phan bot mi bang bot nguyén cam gidp

288 | Tap chiKhoa hoc va Cong nghé Trudng Dai hoc Céng nghiép Ha Ni

giam chi s6 dudng huyét ctia san pham, phu hop véi ché
dé an clia ngudi mac bénh ti€u dudng [2]. Tuy nhién, thay
thé hoan toan bot mi bang bot nguyén cam cé thé lam
giam dé nG x6p va lam vé banh tré nén kho hon do dac
tinh hat nudc manh clia cam lda mi [5]. Két qua dugc trinh
bay trong bang 2 va hinh 2.

Bang 2. Két qua anh hudng cta ty Ié phdi tron 2 loai bgt dén chat lugng
vo banh

m a3 (T4
Chi tié (T2 (60/40

rhed (50/50) 6040 zoi30) | (80/20)
Hamlugng | 1568+ | 1486°+ | 1297+ | 11,10°%

protein (%KL) 0,31 0,17 0,16 0,12
Ham lugng 18,24+ | 19,15®+ | 19,89°+ | 20,73+

tinh bot (%KL) 0,14 0,37 0,32 0,40

Mau 2,82 2,74 2,4b 1,8

Mui 2,13 2,38 1,4 1,08¢

Digm| Vi 6,7° 6,8 6,6° 6,65°
ém | CTBT 1,67 4,37 337° 337°
quan | HppN 1,480 1,83° 1,88° 1,922
THCL 14,7 18,12 15,65 14,82
Xéploai | Trung binh Kha Kha Trung binh

(dc chi cdi khdc nhau thé hién sukhdc biét c6 y nghia thding ké vdi p < 0,05.

=

(T3 (70/30)

Hinh 2. Cdm quan banh 6 cac ty & phdi tron bot khac nhau

(T4(80/20)
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Khi xem xét téng diém chat lugng (TBCL), cdng thiic
CT2 dat diém cao nhat (18,12), banh ¢6 d6 nd tét, két cau
mém x8p, mau sac va huong vi hai hoa, phu hgp dé st
dung trong san xuat banh bao danh cho ngusi méac bénh
tiéu dudng.

3.3. Két qua nghién ctru anh huéng cua thgi gian 1én
men 6n dinh dén chat lugng banh bao

Thai gian [én men la mét yéu té quan trong quyét dinh
do nd, d6 x6p va cdu trac ctia banh bao. Két qua trinh bay
trong Bang 3 cho thdy thé tich va dé x6p ctia banh ting
dan tur CT5 dén CT6 va giam & CT7, CT8 do thai gian lén
men dai sé lam mang ludi gluten bi pha vé dan dén su
mat kha nang gil khi ctia bot, lam banh mat d6 x6p va tré
nén dac hon [4].

Bang 3. Anh huéng cla thi gian én men dén chét luong bénh bao

e 1530 (T6 (60 (17 (90 (T8(120
Chi tiéu X , . |
phiit) phut) phiit) phut)
Thé tich (cm?) 151,594+ | 160,69*+ | 158,27°+ 154,41+
0,71 0,97 0,9 0,61
. 52,27+ 60,64 = 55,720 + 50,12¢ +
0 X0 0,
boxep () | 45 0,45 039 0,35
.o 1,97+ 2,07+ 2,19+ 2,34+
Doaxit('N) |~ os 0,03 0,03 0,07
Mau 2,842 2,84° 2,88 2,86°
Mui 2,3? 2,38° 1,88 1,43¢
Vi 7,08 7,25 4,8 34
Di
M e | 1,00 4,8 3,63 3,0¢
@m
quan | HDBN 1,520 1,932 1,42 1,31
THCL 14,66 19,21 14,62 12,0
Xép . . . .
loai Trung binh Tot Trung binh | Trung binh

(dc chii cdi khdc nhau thé hién su khdc biét 6 y nghia thong ké véi p < 0,05
3.4. Két qua anh huéng cua ty & phdi trén cac thanh
phan nhan

Thanh phan nhan banh dugc trinh bay trong bang 4.

Két qua cho thay ca ba cong thuc cé gia tri thong ké
khéng sai khac dang ké (p > 0,05), cho thay ty lé phéi trén
gita ndm dui ga, ca rot va bép cai tim khong anh hudng
ré rét dén mau sac clia banh bao nhung CT9 (80:10:10) c6
téng diém chat lugng cao nhat (18,80) va dugc xép loai
t6t, trong khi CT10 va CT11 ¢6 téng diém thap hon va
dugc xép loai kha.
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Bang 4. Anh huing cla ty |2 céc thanh phan nhan dén chét lugng banh bao

Tylé Diém cdm quan
.| nam dui .
:::S gé: c? Mau | Mui | Vi | CTBT | HDBN red :(:api
rot: bap : ’
cdi tim
(T9 |80:10:10 | 2,84 | 2,32* | 7,15° | 4,7* | 1,89 | 18,8 | Tot
(110 | 60:20:20 | 2,86° | 1,73 | 6,6° | 4,6 | 1,85* | 17,75 | Khd
(T11 | 40:30:30 | 2,9* | 1,28 | 6,45° | 4,57* | 1,85* | 17,05 | Khd

(dc chir cdi khdc nhau thé hién sukhdc biét 6y nghia théng ké véip < 0,05.
3.5. Két qua nghién ciu anh huéng cua khéi luong
nhan dén chat lugng cta banh bao thanh pham

Cac mau banh c6 khéi lugng bot nhao 6 dinh la 50g,
vGi ba muc b6 sung nhan khac nhau.

Béng 5. Két qua bd sung khai lugng nhan phi hap vao banh bao

C6r’|g |ll$:lg Diém cam quan o Xé'p'
thic | .| Mau | Mi | Vi | CTBT | HDBN loai
(T12 | 10g | 284 | 232 | 53 | 47 | 18 | 1687 | Kna
13 | 309 |2,86°|1,73" | 7,1° | 4,6 | 1,85 | 18,27 | Kha
(T4 | 509 | 2,9° | 128 | 5450 | 457 | 1,85 | 16,05 | Kha

(dc chi cdi khdc nhau thé hién sukhdc biét c6 y nghia thding ké vdi p < 0,05.

Két qua dugc trinh bay trong bang 5 cho thay khéi
lugng nhan khéng anh hudng dang ké dén mau sic va do
n&x6p cla banh, thé hién qua sy déng nhat vé gia tri mau
sac va trang thai bén trong gitta cac céng thic (p > 0,05).
Tuy nhién, CT13 (b8 sung 30g nhan) c6 diém cadm quan
cao nhat vé mui va vi, vdi téng diém chat lugng dat 18,27.
Cong thuc nay dam bao ty 1é vo banh va nhan can bang,
khong gay cam giac khé hay qué nong, gitp banh c6 do
mém x6p va vi hai hoa.
3.6. Két qua nghién cuu anh huéng cta thai gian hap
dén chat luong cta banh bao thanh pham

Trong nghién ctu nay, cac mau banh dugc hap & bon
muc thdi gian khac nhau (5 phut, 10 phat, 15 phut, 20
phut) nham xac dinh thai gian hap t6i uu. Tat cd mau
banh déu dugc Ién men 8n dinh trong 60 phut, véi khéi
lugng bét nhao c6 dinh 50g. K&t qua nghién ciu dugc
trinh bay trong bang 6. Két qua cho thay CT16 (hap 10
phut) c6 téng diém chat lugng cao nhat (18,91), dat chat
lugng t6t nhat. O thai gian nay, banh ¢ thé tich téi uy,
dd x6p cao nhat, cdm quan vé mau sac, mui va vi hai hoa,
déng thai khong bi mat nudc hay xep nhu & CT17va CT18
[4, 8].
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Bang 6. Anh hudng clia thai gian hap dén chat lugng banh bao

N 115 (T16 a7 a8
Chi tiéu
(5phat) | (10phat) | (15phat) | (20 phit)
Thétichbanh | 112,530+ | 192,032+ | 177,98+ | 15441+
(cm) 0,95 0,57 0,62 0,61
» 299+ | 6249+ | 5818+ | 5517+
B0 xop (%) 0,46 0,65 097 0,98
Mau | 142 2,9° 2,76 2,76
Mii | 177 2,4 2,25 2,28
bigm | Vi 41 71 7,0° 7,1
am | Bt |10 4,6 3,5 23
quan | HpgN | 1 1,9 1,5 11
L | 944 18,91 186 15,55
Xép loai Kém Tot Kha Kha

(dc chit cdi khdc nhau thé hién su khdc biét 6y nghia théng ké véip < 0,05.
3.7. Két qua xac dinh gia tri dinh dudng cta banh bao
thanh pham

Banh bao thanh pham sau khi san xuat theo quy trinh
hoan thién dugc phan tich cac chi tiéu chat lugng. Két qua
dugc trinh bay trong bang 7.

Bang 7. Két qua phan tich thanh phan héa hoc va dinh duGng cla banh
bao thanh phdm

Chi tiéu Banh thanh phdm
Ham lugng tinh bot (%KL) 19,81+0,32
Ham lugng dudng tdng (%KL) 531+0,2
Ham lugng protein (%KL) 19,98 +0,46
Ham lugng lipid (%KL) 494 +0,28
Ham dm (%) 15,96 £0,14

Két qua phan tich cho thdy banh bao thanh pham cé
ham lugng tinh bét va dudng téng s6 thap hon so véi
banh bao truyén thong nha st dung ty 1é bot nguyén cam
cao. Ham lugng protein cla san pham dat 19,98%, cao
hon banh bao thong thudng (10 - 12%) do bé sung ndm
dui ga - nguén nguyén liéu giau protein va axit amin thiét
yéu [5]. Ham am clia banh dat 15,96%, cho thdy san pham
van duy tri dugc dé mém va cau tric phu hgp du st dung
b6t nguyén cam. K&t qua nay phu hgp véi nghién clu ctia
Drewnowski va Gomez-Carneros cho thay thuc pham
giau chat xo c6 thé anh hudng dén d6 am nhung van dam
bao chat lugng cdm quan khi dugc kiém soat tot trong
qua trinh ché bién [3].

4. KET LUAN
Nghién ctu da xac dinh cong thuc téi uu dé san xuéat
banh bao danh cho ngudi mac bénh tiéu dudng: ty 1& 60%
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bot mi, 40% bot nguyén cdm, thdi gian [én men 60 phut,
hap 10 phut va 30g nhan/banh. Nhan banh s&r dung ndm
dui ga, bap cai tim, ca rot theo ty lé 80:10:10, giup can
bang huong vi va ddm bao ham lugng protein cao. San
phadm c6 ham lugng tinh bét thap (19,81%), dudng téng
s0 5,31%, cung cap protein cao (19,98%) va gi dugc do
mém véi ham dm 15,96%. Cong thic nay gilp tao ra banh
bao c6 gia tri dinh duéng phu hop, hé trg kiém soéat
dudng huyét cho ngudi tiéu dudng, dong thai dam bao
chat lugng cdm quan. Pay la co s& dé tiép tuc cai tién
cong thuc va phat trién san phdm phu hgp véi nhu cau
tiéu dung.
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