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TOM TAT

Bi ngo tron (Cucurbita moschata Duchesne) 1a nguén thuc phdm giau carotenoid, polyphenol va
khoang chat, nhung hién cht yéu duoc tiéu thu tuoi hoac qua ché bién don gian. Trong khi do,
mi gao 13 san phidm truyén thong duoc wa chudng song con han ché vé hop chat hoat tinh sinh
hoc (carotenoid, polyphenol) va khoang. Nghién cttu nay nham phat trién mi gao b sung bot bi
ngo tron dé da dang hoa san phdm va nang cao gia tri dinh duong - sinh hoc, voi muc tiéu ting
cuong carotenoid, polyphenol va kali. Nguyén liéu bi ngé tron giau ham luwong carotenoid (9,368
+ 0,4 mg/100 g), polyphenol (87,537 + 0,54 mg GAE/100 g) va kali (213,552 + 0,32 mg/100 g).
biéu kien thich hop duoc xac dinh gom: Say bot bi ngd tron & 50°C trong 12 gio, sdy soi mi &
50°C trong 3 gio thu duoc san phdm mi giau carotenoid (2,573 + 0,025 mg/100 g), polyphenol
(58,796 + 0,25 mg GAE/100 g) va kali (66,06 + 2,03 mg/100g); dap tng yéu cau an toan vé kim
loai nang, khong phat hién nAim men, nAim mdoc. Mi duoc nau & 100°C trong 7 phut c6 mau vang
cam tu nhién, vi ngot nhe, mui thom dac trung va do dai phu hop. Nghién cttu nay khang dinh

tinh kha thi va tiém nang tmg dung thuc té ctia sin pham mi gao b6 sung bi ngo.

Tu khoa: Mi gao, bi ngo tron, B-carotene, polyphenols, cam quan, say.

1. AT VAN BE

Bi ngo tron (Cucurbita moschata Duchesne)
la loai néng san giau carotenoid, polyphenol va
khoang chat [1], c6 tiém nang cao trong ting
cuong dinh duong va bao vé stic khée. Trong do,
carotenoid dong vai tro nhu mot chat chong oxy
hoa manh, c6 kha nang trung hoa cac goc tu do,
g6p phan gidm nguy co mac cac bénh man tinh
nhu ung thu, tim mach va thoai hoa diém vang [1].
Bi ng6 tron 1a loai cay c6 kha nang chiu duoc diéu
kién thoi tiét nong 4m, duoc trong va tiéu thu rong
rai ¢ nhiéu quoc gia trén thé gioi nhu: Viet Nam,
Trung Quoc, An Po, New Zealand, Malaysia,
Philippines... [2]. Tai Viét Nam, khoang 25 loai bi
ng6 duoc stt dung rong rai lam thuc phdm cho con
ngudi, cht yéu la phan thit qua, hat, hoa va 1a non
cua ching [3]. Mac du bi ngé tron co gia tri dinh
duong nhung phan lon & Viét Nam hién van chi
duoc tieu thu tuoi hoac ché bién don gian, chua

duoc tng dung nhiéu trong cac san phadm ché bién
sau, dan dén gia tri kinh té chua cao.

Ngoai ra, viec lua chon thyc phdm cta nguoi
tieu dung hién nay da thay déi, khong chi quan
tam dén su an toan ma con hudéng dén gia tri dinh
duong va loi ich strc khée. Xu huong nay thuac ddy
nhu cau vé cac san phiam thuc phdm gidu cac
hoat chat sinh hoc va vi chat, giup giam thiéu
nguy co mac cac bénh lién quan dén dinh dudng
[4]. Gao la nguon nguyén liéu giau tinh bot
nhung han ché vé cac hop chat hoat tinh sinh hoc
[5], vi vdy mi san xudt tir gao cing cé dic diém
dinh dudng nay. La mot san phdm truyén thong,
mi gao dé tieu hoa, khong chwra gluten va phu
hop v6i nhiéu nhém nguoi tiéu dung. Tuy nhién,
mi gao thong thuong cha yéu cung cép
carbohydrate, trong khi ham luong carotenoid,
polyphenol va khoang chat thuong ¢ muc thap.
Nhitng ndm gan day, c6 nghién cttu da huéng dén
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viéc cai thién chat lwong dinh dudng ctia mi
thong qua bo sung cac nguyén lieu thuc vat giau
vi chat va hoat chat sinh hoc nhu bt rau chan vit
[6] nhim nang cao gia tri cAm quan, kha nang
chong oxy hoa va ting cuong loi ich sttc khoe.
Tuy vay, viec b6 sung bot bi ngd tron - nguyén
liéu c6 nguodn goc dia phuong trong san xuat mi
gao van con kha han ché. Chinh vi vay, nghién
ctru nay da tién hanh phat trién san phdm mi gao
b6 sung bot bi ngd tron nham da dang hoéa san
phdm va nang cao gia tri dinh duong - sinh hoc,
tap trung ting cuong carotenoid, polyphenol va
kali. Trén co s& do, nghién cttu khao sat anh
huong cta nhiét do sdy dén chat luong bot bi ngo
tron va chat luong mi thanh phdm, dong thoi xac
dinh thoi gian nau thich hop tir 46 danh gia cac
chi tieu chat lwong cam quan, do6 4m va ham
luong carotenoid, polyphenol, kali ctia san pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Bi ngo tron (Cucurbita moschata Duchesne)
duoc mua tai siéu thi BigC (toa nha Artemis, s6 3
Leé Trong Tan, phuong Khuong Mai, quan Thanh
Xuan, thanh pho Ha N¢i - dia danh trudc
1/7/2025) v6i vé chin vang déu, khoi luong
khoang 1 kg, khong bi thoi, hue hong hay dap nat.
Gao stt dung trong nghién ctru 1a giong gao Khang
Dan, c6 nang suat cao, hat thon dai, ty 1é gao
nguyén lon, thuong duoc chon dé ché bién cac san
phdm thuc phdm nho ham luong tinh bot déi dao
va két cau hat 6n dinh sau nau. Gao Khang Dan
duoc mua tai cung siéu thi, c6 hat déu, khong bi
moc, mot hay 1an tap chat.

Hoa chat: Ethanol 96% (Ghtech, Trung Qudc);
n-hexane 96% (Merk, Dtc); methanol (Xilong,
Trung Quoc); chloroform 99,5% (Samchun, Han
Quoc); axit gallic (chuian, >98%) (ChemFaces,
Trung Quoc); thuoc thir Folin - Ciocalteu (Sigma,
My); Na,CO,(Xilong, Trung Quéc); NaCl (Xilong,
Trung Quéc); NaOH (Xilong, Trung Quoc); H,SO,
98% (Xilong, Trung Quoc); HCIO, 70% (Himedia,
An Po); HCl (Xilong, Trung Qudc), HNO, 68%
(Xilong, Trung Quoc), modi truong: DRBC
(Dichloran Rose Bengal Chloramphenicol Agar)
(Merk, Btc).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap cong nghé

Quy trinh ché bién mi soi b6 sung bot bi ngo
gom cac budc chinh sau: Bi duoc rira sach, got vo,
cat thanh cac lat mong c6 do day déu khoang 0,5
cm [7], sdy & cac muc nhiét do bang thiét bi sdy
lanh MACTECH (MSL100, Viét Nam) roi duoc
nghién thanh bot. Gao Khang Dan duoc rtra va
ngam 4 gio sau d6 duoc xay thanh bot 4m. Hon
hop bot gao, bot bi ngd va bot nang duoc phoi tron
theo ty 1e 70: 20: 10 [8], sau d6 hap & 100°C trong
20 phut dé tinh bot ho hoa hoan toan, hinh thanh
cau trac gel dan hoi giap gitt hinh dang san pham.
Khoi bot sau hap duoc dura vao may ép mi cam tay
(JINDASHI, Trung Quéc) tao thanh soi. Sau khi
tao hinh, soi mi duoc trai déu va dua vao may siy
lanh MACTECH. Soi mi sau khi duoc sy dén do
am thich hop, dé nguéi hoan toan trudc khi dong
g0i trong tui polyethylene (PE). Mi s¢i duoc dong
g6i va bao quan & noi kho rdo, thoang mat va tranh
anh sang truc ti€p.

2.2.2. Phuong phap bo' tri thi nghiém

Thi nghiém 1: Khao sat anh huong cta nhiét
do sdy dén chat luong bot bi ngo tron.

Bi ng6 tron duoc sdy lanh trong thoi gian 12
gi0 tai 3 muc nhiét do 40, 50 va 60°C [9] nham
khao sat anh hudng cta nhiét do dén chat luong
cam quan va moét s6 chi tieu nhu: P 4m, ham
luong carotenoid, polyphenol, kali ctia bot bi ngo
tron.

Thi nghiém 2: Khao sat anh huong cta nhiét
do sdy dén chat luong mi thanh phim.

Mi sau khi tao soi dugc sdy lanh & cac mic
nhiét do 40, 50 va 60°C voi thoi gian c6 dinh 3 gio.
Cac chi tieu theo doi bao géom: Panh gia cam
quan, do am, ham luong carotenoid, polyphenol,
kali.

Thi nghiém 3: Khao sat anh hudéng cta thoi
gian nau dén gia tri cAm quan cia mi.

Mi thanh phdm duwoc niu trong nudc soi
(100°C) & cac khoang thoi gian 5, 7, 9 phut dé€ xac
dinh thoi gian niu ndu thich hop [10]. Chi tiéu
duoc danh gia gom: Mau sac, do dai, mui va vi
cuia mi.
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2.2.3. Phuong phap phan tich

Chi tieu

Phuong phap phén tich

Khoi luong qua, ty 1é vo va
cui, thit, ruot va hat

Bingo6 tuoi (1 kg) duoc tach thanh 3 phan riéng biét: Vo va ci, thit, rudt
va hat rdi can bang can ky thuat 2 s¢ 1& DIGI MT-5002 (d¢ chinh xac 0,01
g) va tinh ty 1é phan tram theo khoi luwong [11] .

bo 4m

Xac dinh phan tram chénh léch khéi luong trudce va sau say doi luu &
105°C dén khoi luong khong ddi [11].

Do hoa tan va do truong n&

Mi kho (0,5 g) duoc nghién nho, dun noéng trong 10 ml nudc cat & 60°C
trong 30 phut. Cac mau duoc lam nguoi va ly tam & toc do 1.600
vong/phut trong 10 phut dé tach phan can va dich néi. Dich néi dugc say
dén khoi luong khong ddi dé xac dinh do hoa tan, phan can duoc can dé
tinh d¢ truong nd [12].

Ham luong carotenoid tong

Xac dinh bang phuong phap quang phd tai buéc song 450 nm. Dung moi
duoc stt dung dé chiét xuat carotenoid la dung dich gom ethanol: hexan

sO (4: 3, v/v). Thiét bi stt dung 1a may do quang phé UV-VIS, model V-730,
hang JASCO [13].

E;I; ilgong polyphenol Theo phuong phap Folin - Ciocalteu cta Singleton va cs (1999) [14].

Ham luong protein Xac dinh bang phuong phap Kjeldahl theo TCVN 8125:2015 [15].

Ham luong lipid Xac dinh ham luong lipid theo Bligh va Dyer (1959) [16].

5;2 fuong kaliva kim 1oai | pp»1, tich bang ICP-OES [17]

N4am men va nAm méc

Theo TCVN 8275-1:2010 [18] .

Danh gia cam quan

(Hedonic) [19].

Hoi déng cdm quan gdém 30 thanh vién. Trudc khi danh gia, cac thanh
vién duoc huéng dan vé tiéu chi va thang diém chdm. Cac mau mi duoc
danh gia vé mau sic, mui, vi va do dai theo thang do do wa thich 9 diém

2.2.4. Phuong phap xit Iy so liéu

S6 lieu duoc thu nhan tir cac thi nghiém voi 3
lan 1dp lai va xtr ly thong ké thong qua phan tich
phuong sai (ANOVA) tir chuong trinh Minitab
Statistical Software, kiém tra su khac biét y nghia
gitta cac nghiém thic théong qua LSD (Least
Significant Difference). Su khac biét & mitc y nghia
cua cac nghiém thuic khao sat & mac do tin cay
95%. SO lieu duoc tinh toan, trinh bay duwoi dang
trung binh + d6 léch chuén va ve do thi tir chuong
trinh Microsoft Excel 2025.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gia ty lé thu hdi va thanh phén dinh
dudong ctia bi ng6 tron

Ty le thu hoi cac bo phan cta qua bi ngo tron
1a co s& quan trong dé danh gia hiéu qua st dung
nguyén liéu. Bang 1 cho théy, phan thit chiém ty lé
cao nhat (81,6 + 1,3%), tiép theo 1a vo va cui (10 +

1,1%), con hat va ruot chiém 8,4 + 0,2 %. Két qua
nay cho thay, thit qua vuot tréi so voi cac phan con
lai va tuong dong voi két qua nghién ctu cua
Nguyén Nhat Minh Phuong va cs (2024) [7], trong
d6 thit chiém 78,09%, vo va cui 17,81%, rudt va hat
4,1%. Dong thoi, cac ty 1é thu duoc cling nam trong
khoang dao dong cua giong bi ngo tron (Cucurbita
moschata) do Jacobo-Valenzuela va cs (2011) [20]
cong bo (thit: 71,75 - 86,06%; vo: 8,2 - 13,89%; hat:
2,7 - 5,89%). Ty 1é thit ctia bi ng6 tron cao hon cac
bo phan khac, gop phan ting hiéu suat st dung
nguyén lieu, giam luong phé phdm khi st dung
chung lam nguyén liéu cho san xuét mi gao.

Thanh phan dinh dudong ctia nguyén liéu trong
nghién ctu dwoc xac dinh véi ham lwong protein
(0,928 + 0,034 g/100g)va lipid (0,13 + 0,02 g/100g)
(Bang 2). Két qua nay tuong dong voi két qua
nghién ctu cta Jacobo-Valenzuela va cs (2011)
[20], trong d6 ham luong protein trong bi ngé tron
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tuoi dao dong twr 0,97 - 1,41% va lipid ti 0,07 -
0,16%. Thanh phan dinh dudng ctia bi ngd tron
voi ham luong protein va lipid thap cho thay tiém
nang cta chung nhu mot nguyén liéu phu hop

trong phat trién thuc phdm ning luong thap,
huéng dén cac doi tuong c6 nhu cau kiém soat
can nang hodc mac bénh réi loan chuyén héa nhu
dai thao duong.

Bang 1. Ti 1é thu héi thit, vo va cli, hat va rudt ctia qua bi ngd tron

Thanh phin Thit Vé va cui Hat va ruot
se s
Hinh anh i \
i |
B s ale !\
Tile (%) 81,6 +1,3 1011

Dang chua y, bi ngdé tron chta ham luong
carotenoid kha cao (9,368 + 0,4 mg/100 g) (Bang
2). Theo nghién ctru cia Murkovic va cs (2002)
[21], ham lwong carotenoid & cac giong bi ngd tron
khac nhau dao dong tix 0,06 - 7,4 mg/100 g. Ham
luong carotenoid téng va thanh phan carotenoid
trong bi ngd tron phu thuoc chi yéu vao loai va
giong bi ngo tron, diéu kién dat dai, khi hau cting
nhu bo phan ctua cay duoc st dung (thit, vo hoac
hat). Cac carotenoid chinh dugc xac dinh trong bi
ng6 tron gom: B-carotene, a-carotene, lutein va
zeaxanthin, trong d6 B-carotene 1a carotenoid chu
yéu & hau hét cac loai bi ngo6 tron. p-carotene 1a
tién chat ctia vitamin A, c6 vai tro quan trong doi
voi thi luc, hé mién dich va hoat dong chong oxy
hoa; dong thoi, day ciing 1a hop chat tao nén mau
vang cam dac trung ctia bi ngo tron, gép phan
nang cao gia tri dinh dudong va cam quan cta san
pham [21]. Vi vay, viéc bd sung bot bi ngod tron vao
mi gao khong chi gitp cai thién mau sic ty nhién
ma con tang cuong chat dinh duong c6 loi.

Bang 2. Thanh phan dinh dudng ctia nguyén liéu
bi @6 (trén 100 g)

Thanh phan .
dinh dli)(mg bvT Ham luong
Protein g 0,928 + 0,034
Lipid g 0,13 + 0,02
Carotenoid mg 9,368 £ 0,4
Polyphenol Mg GAE | 87,537+ 0,54
Kali mg 213,552 £ 0,32

Bén canh do, két qua cho thdy, ham luong
polyphenol téng so6 dat 87,537 + 0,54 mg GAE/100
g, day la nhom chat chong oxy hoa quan trong cé
kha nang trung hoa goc tu do, gép phan phong

ngtta cac bénh man tinh lién quan tim mach, dai
thao duong va ung thu [1]. Theo Ahmed va cs
(2024) [22], ham luong polyphenol téng s6 cua
giong bi ngod tron (Cucurbita maxima L.) 1a 28,75
mg GAE/100 g trong thit qua. Nhu vay, & cac
giong bi ngd tron khiac nhau c6 ham luong
polyphenol téng s6 khac nhau. Ngoai ra, két qua &
bang 2 ciing cho thay, ham luong kali cao (213,552
+ 0,32 mg/100 g) trong bi ng6 tron. Véi ham luong
chat béo va protein thdp nhung gidu carotenoid,
polyphenol, kali, bi ng6 tron la nguon nguyeén liéu
tiém nang dé bd sung vao mi gao phu hop véi xu
hudng phat trién thue pham c6 loi cho stic khoe.

3.2. Anh hudng ctia nhiét do sdy dén chit
luong bot bi ngod tron

Trong nghién ctru phat trién san pham mi gao
b6 sung bot bi ngd tron, qua trinh siy bi ngo tron
nguyén liéu tuoi dong vai tro quan trong. Nhiét do
sdy can duogc lya chon hop ly dé duy tri dac tinh
cam quan va bao toan cac hop chat sinh hoc nhay
nhiét nhu carotenoid va polyphenol.

3.2.1. Anh hudng cia nhiét do siy dén chat
Iirong cam quan cua bot bi ngo tron

Nhiét do sdy anh hudng ro rét dén cam quan
bot bi ngd tron. O 40°C, dd 4m con cao (14 + 0,2%)
lam bot vang nhat, huong chua ro, dé von do két
dinh. Nang lén 50°C, toc d¢ bay hoi tang giup bot
min hon, sic vang dam do ndéng do sic t6 ting;
dong thoi c6 thé xuat hién phan tng Maillard &
muc do nhe, gép phan hinh thanh mui thom dic
trung [23]. O 60°C, bot chuyén vang nau do tang
cuong phan tng Maillard va oxy hoa carotenoid,
khién mau sam hon [23]. Vi vay, 50°C 1a nhiét do
thich hop, vira gitt mau - mui tue nhién vira dat do
min mong mudn.
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40°C

50°C

60°C

Hinh 1. Sy thay d6i gia tri cAm quan ctia bot bi ng6 theo nhiét do

3.2.2. Anh hudng cia nhiét do say dén do am,
ham Iuong carotenoid, polyphenol, kali trong bot
bi ngo tron

Két qua & bang 3 cho thay, do am cua bot bi
ng6 tron gidm ro réet khi ting nhiet do sy, tir 14,0
+ 0,2% (40°C) xuéng 7,8% + 0,30 (60°C). O muc

50°C, @0 4m dat khoang 10%, day la muc thich hop
giup bot kho gion, han ché nhiém vi sinh va van
duy tri kha nang chat luong. Két qua nghién cttu
cua Pragya (2018) [6] cing ghi nhéan, bot rau
spinach b6 sung trong san xudt mi soi c6 do am
8,45 - 9,2%.

Béng 3. Anh hudng ciia nhiét do sdy dén do 4m va hoat chét ctia bot bi ngé tron

Ham luong Ham luong Ham luong kali
Nhiet do Do 4m (%) carotenoid tong s6 | polyphenol tong s6 .
(mg/100 g) (mg GAE/100 g) (mg/100 &)
40°C 14,0 + 0,20 11,703* £ 0,25 245,981* + 0,23 371,3* £ 1,54
50°C 10,0° + 0,25 11,45+ 0,17 243,262" + 0,34 468,8" + 2,03
60°C 7,8°+0,36 10,62° + 0,20 233,553+ 0,25 365,7° £ 1,02

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké (p <
0,05) qua phép thir LSD. M+ SD: Trung binh mau + do léch chuan.

Ham luong carotenoid tong s6 ciing giam dan
ter 11,703 + 0,25 (40°C) xudng 10,62 + 0,20 (60°C).
Két qua nay phu hop voi két qua nghién ctu caa
Ouyang va cs (2022) [24], qua trinh sdy bing
khong khi khién carotenoid trong bi ngé tron bi
giam, dac biet khi nhiét do va thoi gian sdy ting
cao. Carotenoid la chat nhay nhiét - oxy, dé bi oxy
hoa va dat mach polyen, dan dén suy giam téng
luong carotenoid. Khi tang nhiét do say tir 40 -
60°C, ham luong polyphenol giam nhe tir 245,981 +
0,23 xuong 233,553 + 0,25 mg GAE/100 g. O 50°C,
muc giam khong dang ké, cho thiy phan 16n hoat
tinh chong oxy hoa van dugc bao toan. Diéu nay
tuong déng voi két qua nghién cttu ctia Shofian va
cs (2011) [25], polyphenol ¢ trai cay nhiét doi chi

40°C

Hinh 2. Sy thay d6i gia tri cAm quan ctia mi theo nhiét o

60

30°C

giam manh ¢ nhiét do cao. Kali dat mttc cao nhat &
50°C véi 468,8 + 2,03 mg/100 g, do qua trinh bay
hoi nudc tao ra hiéu tmg c6 dac khoang chat, lam
tang ham luong kali. Tuy nhién, & 60°C, ham luong
kali lai giam xuéng con 365,7 + 1,02 mg/100 g, c6
thé do tén thuong cau tric té€ bao & nhiét do cao,
dan dén su that thoat ion K [26]. Dua vao cac
phan tich trén, nhiét do say 50°C thu duwoc bot bi
ng6 kho gion, mirc nhiém vi sinh thap, déng thoi
bdo toan to6t nhat ham luong carotenoid,
polyphenol va kali. Do vay, day la nhiét do thich
hop dé thuc hién thi nghiém ti€p theo.

3.3. Anh hudng cta nhiét d¢ sdy dén gia tri
cam quan va mét s6 thanh phan cia mi

-
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Nhiét do siy la mot trong nhitng yéu t6 quan
trong anh huong truc tiép dén chat luong cdm quan
ctia san phdm mi, dic biét 1a mau sic ctia soi mi.

Bang 4 cho thay, ¢ 40°C, soi mi gitt duoc mau
cam tu nhién nhung dé cong, dinh va kém 6n dinh
do thoat am cham. Khi tang lén 50°C, soi mi c6
hinh dang dong déu, thang, bé mat min va mau
cam dam dac trung, dugc danh gia la mac nhiét do
tot. Nguoc lai, & 60°C, soi mi bi cong vénh, co rut
va mau sam hon. Nhu vay, 50°C 1a diéu kién thich
hop nhat, vira ddm bao do kho, vira duy tri mau sic
va cau truc soi.

Nhiet do say khong chi anh hudng dén gia
tri cAm quan ctia mi ma con anh huwong dén do
am, ham luong carotenoid, kali va polyphenol
trong mi. Két qua & bang 4 cho thdy, nhiét do
sdy c6 anh hudng ro rét dén do 4m ciing nhu su
bién d6i mot s6 thanh phan trong mi. Sau 3 gid
sdy, d0 4m giam dan khi nhiét d¢ tang, tir 14,7 +
0,23% & 40°C xuong 12 + 0,25% & 50°C va thap
nhat 1a 82 + 0,17% & 60°C. Theo TCVN
7879:2008 [27], mi sdy yéu cau do 4m khong
vuot qua 14%, do do6 chi cé hai diéu kién 50°C va
60°C dap tng tiéu chuén nay.

Két qua cho thay, sdy & 50°C c6 kha nang bao
toan hoat chat sinh hoc tot hon. Ham luong
carotenoid chi giam nhe 0,8% tir 2,594 + 0,018
mg/100 g xudng 2,573 + 0,024 mg/100 g, trong
khi & 60°C suy giam 6,2% tir 2,594 mg/100 g xuéng
2,433 mg/100 g. Piéu nay cho thay, carotenoid la
hop chat nhay cam voi nhiét, dé bi phan huy khi
say & nhiét do cao. Tuong tu, polyphenol giam 1,9%
& 50°C nhung lén dén 5,2% & 60°C, chung t6 qua
trinh oxy hoa va phan hiy polyphenol ting manh
khi nhiét do vuot qua ngudng toi wu [25].

Bén canh d96, khi tang nhiét d¢ say len 60°C,
ham luwong kali dat 57,54 + 2,07 mg/100 g, giam
12,9% so voi 50°C (66,06 + 2,03 mg/100 g) va giam
14,8% so v6i 40°C (67,53 + 1,95 mg/100 g). Két qua
nay cho thdy, sy & nhiét do cao co thé thuc diy su
that thoat khoang chat do khuéch tan manh ctiing
voi hoi 4m thoat ra [28]. Nhu vay, mac du ca hai
muc nhiét 50°C va 60°C déu dat yéu cau vé do am,
nhung xét trén phuong dién bao toan hoat chat
sinh hoc carotenoid, polyphenol va khoang chat
kali & nhiet @6 50°C duoc xac dinh la diéu kién say
thich hop cho mi gao b sung bi ngo tron.

Béng 4. Anh hudng ctia nhiét do sdy dén do 4m va mét s6 thanh phan clia mi

Ham luong Ham luong . .
Ao A A2 1 s . . | Ham luong kali
Mau mi say bo am (%) carotenoid tong | polyphenol tong so me/100
s6(mg/100 g) (mg GAE/100 g) £ £
40°C 14,7+ 0,23 2,594* + 0,018 59,961* + 0,21 67,53+ 1,95
50°C 12,0° + 0,25 2,573+ 0,025 58,796" + 0,25 66,06* + 2,03
60°C 8,2°+0,17 2,433"+ 0,024 56,854° + 0,17 57,54" + 2,07

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké (p <
0,05) qua phép thir LSD. M+ SD: Trung binh mau + do léch chuan.

3.4. Banh gia chat luong ctia mi thanh phdm

3.4.1. Danh gid chat Iwong dinh duong cua mi
thanh pham

Két qua & bang 5 cho thay, mi gao b6 sung bi
ng6 tron sau say c6 do 4m 12 + 0,25%, dap tng yéu
cau ctia san pham mi kho thuong mai theo TCVN
7879:2008 [27].

Ham luong protein va lipid ctia mi gao b sung
bi @4 lan luot dat 0,892 + 0,023 g/100 g va 0,12 +
0,02 g/100 g, phan anh diang dac tinh cta nguyén
lieu nén. Do ca mi gao va thit bi do6 déu c6 ham
luong protein va lipid thap, nén viéc bé sung bi do
hau nhu khong lam thay d6i dang ké hai chi tieu

nay trong san phdm. Nho d6, san pham huong toi
xu hudng it béo, c6 loi cho siic khde tim mach,
trong khi gia tri gia tang dén chu yéu tir hop chat
hoat tinh khac ctia bi ngo tron, dac biét carotenoid,
polyphenol hodc cac khoang. Ngoai ra, mau mi
gao b6 sung bi ngd tron trong nghién cttu nay con
giup tang cuong hoat tinh chong oxy hoéa voi
carotenoid (2,573 + 0,025 mg/100 g) va polyphenol
(58,796 + 0,25 mg GAE/100 g) va ham luong kali
(66,06 + 2,03 mg/100 g). Mi gao truyén thong lam
ttr bot gao xay xat nén rat nghéo carotenoid vi noi
nhit gao hau nhu khong c6 carotenoid [29]. Ngoai
ra, polyphenol trong san phdm tit gao trang rat
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thap vi phan 16n cac hop chat nay nam & 16p
cam/aleuron. Khi xay xat bo cam, téng polyphenol
(TPC) giam manh, nén gao trang thuong thudc
nhom c6 TPC thap.

Bang 5. Thanh phan dinh dudng ctia mi

thanh phdm (trén 100 g)
Thanl(li p}l 4n dinh bvT Ham luong
uong
Chat kho téng so % 88 + 0,25
Protein g 0,892 + 0,023
Lipid g 0,12 + 0,02
Carotenoid mg 2,573+ 0,025
Polyphenol mg GAE | 58,796 + 0,25
Kali mg 66,06 + 2,03

3.4.2. Danh gid ham Iuong kim loai nang va
ndm moc trong mi gao bo sung bi ngo tron
Theo QCVN 8-2:2011/BYT [30], gi6i han toi da
cho phép ctia Pb, Cd lan luot 1a 0,1 - 0,3 mg/kg va
0,05-0,1 mg/kg, con As khong vuot qua 0,1 mg/kg.
Bang 6. Ddi chiéu ham luong kim loai ning trong
méu theo giéi han t6i da

Kim loai nang Gioi han toi da | Ham IIIQ’{lg
T (mg/kg) trong mau
Chi (Pb) 0,1-0,3 KPH
Cadimi (Cd) 0,05-0,1 KPH
Asen vo co (As) 0,1 KPH

Ghi chu: KPH: Khong phat hién. Gioi han toi
da theo QCVN 8-2:2011/BYT [30].

A

CT1: Néu 5 phut

Hinh 4. Mi duoc ndu tai 3 thoi gian khéac nhau

Thi nghiém duoc tién hanh nhdm danh gia
anh huéng cua 3 muc thoi gian nau 5, 7, 9 phut
dén chat lwong cam quan ctia san pham mi gao b6
sung bi ng6 tron.

Két qua & hinh 5 cho thay su khac biét ro rét
vé trang thai soi mi khi ndu & cac thoi gian khac
nhau. Mi nau 5 phuat (CT1) con hoi cting, soi mi
chua dat dén do chin hoan toan, trong khi nau 9
phut (CT3) lai c6 xu huéng mém nhiin, kém dan

CT2: Nau 7 phut

Sau khi nuéi cdy 5

Trudc khi nudi ciy

Hinh 3. Két qua kiém tra su phat trién cia nim
men va nim mdc trén méi trudng DRBC sau 5
ngay ddi véi miu mi gao bd sung bi ngé tron

Két qua phan tich cho thay, Pb, Cd va As trong
mi gao b6 sung bi ngd tron déu khong phat hién,
cho thay quy trinh ché bién va lua chon nguyén
lieu hiéu qua trong kiém soat 6 nhiém kim loai
ning. Song song do, kiém nghiém nidm men va
ndm moc cho thdy khong xuat hién khuin lac
trong vong 5 ngay u & 25 + 1°C. Viéc khong phat
hién kim loai ning va ndm men, nAim moc trong
san pham mi gao bd sung bi ngod tron, dap tng yéu
cau an toan thuc pham.

3.5. Khao sat anh hudng ctia thoi gian ndu dén
gié tri cam quan ctia mi

Thoi gian nau 1a yéu t6 quan trong quyét dinh
chat luong cam quan cta mi, dac biét lién quan
dén do chin, do dai, mau sic va kha nang gitr cau
trac sau khi nau.

b

CT3: Néu 9 phut

hoi. Mi nau 7 phut (CT2) c6 trang thai soi chin
déu, mém nhung van gitr duoc do dan hoi, khong
bi b& nat va mau vang cam tir bi ngo tron. Két qua
danh gia cdm quan (Hinh 5) cho thay, & CT1,
diém mau sic dat 7,0 nhung do dai chi dat
khoang 6,0. CT2 dat diém cao nhat ¢ ca 4 chi tieu:
Mau sac 8,0; do dai 7,0; mui 7,0 va vi 8,0. Pay la
thoi diém nau toi vu, khi soi mi vira chin toi, git
duoc do dan héi tot, mau vang cam tu nhién tir bi
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ng6 tron van sang ro, dong thoi huong vi hai hoa.
Trong khi d6, CT3 ghi nhan su sut gidam dang ké:
Do dai chi con khoang 5,0, vi giam con 5,0, mic
du mau sac van & muc trung binh (6,0) va mui
7,0. Biéu nay cho thay, soi mi dat do dai t6i wu &
thoi gian nau 7 phat. Khi vuot qua nguong nay,
cau trac tinh bot va protein trong soi mi bi pha vor
do tac dong nhiét kéo dai, dan dén hién tuong
nhao, mat dan hoi va lam giam do chap nhan cam
quan. Xu hudéng nay tuong dong voi két qua
nghién cttu cta Sui va cs (2006) [10], da xac dinh
thoi gian nau khoang 7 phut cho mi man triang va
mi kiém vang dat gia tri cdm quan va cau truc toi
uu nhat.

= Mau sic

@ Do dai

= MO ®Vi

=
o

2 C

§
.
\
.

N

Diém danh gid cdm quan
O r N W A U O N B O

CcT1 cT2 cT3
Céc cong thire dénh gia

Hinh 5. Anh hudng ctia thoi gian ndu dén gié tri
cam quan cta mi

Ghi chu: Cac chir cdai khdac nhau trong cung
mot chi tiéu thé hién suwr khac biét co y nghia thong
ké (p <0,05).

4. KET LUAN VA BE XUAT

Kha niang phat trién mi gao bd sung bot bi
ngd tron hoat chat sinh hoc carotenoid,
polyphenol, ham luong kali. Bi ng6 tron nguyén
lieu co ty lé thit 81,6 + 1,3% va giau hoat chat sinh
hoc giau carotenoid, polyphenol va nguyén to
khoang kali. Diéu kién thich hop gom: Say bot bi
ng6 tron 50°C trong 12 gio, sdy mi 50°C trong 3
gi0. San phdm mi thu duogc cé carotenoid 2,573 +
0,025 mg/100 g, polyphenol 58,796 =+ 0,25
mg/100 g va kali 66,06 + 2,03 mg/100 g, khong
phat hién kim loai ning va nim men, nidm mdc.
Khi st dung thoi gian nau 7 phut (100°C) cho
chat luong cam quan t6t nhat. Két qua nay cho
thdy, tinh kha thi va tiém nang tng dung ctia mi
gao bd sung bot bi ngd tron trong san xuat thuc

té, nham da dang héa san phdm mi va tan dung
nguodn nguyén liéu san.

Dé hoan thién co s& tng dung, nghién ctru dé
xuat tiép tuc danh gia do 6n dinh cadm quan va su
bién d6i ham luong cac hoat chat sinh hoc trong
qua trinh bao quan.
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RESEARCH AND DEVELOPMENT OF RICE NOODLE PRODUCTS SUPPLEMENTED WITH

PUMPKIN POWDER Cucurbita moschata Duchesne
Nguyen Thi Lam Doan’, Le Thi Ha', Pham Van Kien?
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Abstract

Round pumpkin (Cucurbita moschata Duchesne) is a food source rich in carotenoids,
polyphenols and beneficial minerals, yet it is mainly consumed fresh or through simple
processing. Meanwhile, rice noodles are a traditional and popular food in Vietnam, but they are
low in bioactive compounds and minerals. This study aimed to develop rice noodles fortified
with pumpkin flour to diversify products and enhance nutritional - bioactive value, to increase
carotenoids, polyphenols and potassium. Round pumpkin raw materials are rich in carotenoids
(9.368 + 0.4 mg/100 g), polyphenols (87.537+ 0.54 mg GAE/100 g) and potassium (213.552 +
0.32 mg/100 g). Suitable conditions were determined to include: drying pumpkin flour at 50°C
for 12 h, drying the noodle strands at 50°C for 3 h to obtain a noodle product rich in
carotenoids (2.573 + 0.025 mg/100 g), polyphenols (58.796 + 0.25 mg GAE/100 g) and
potassium (66.06 + 2.03 mg/100 g); met safety limits for selected heavy metals and showed no
detectable yeasts or molds. Cooking the noodles by boiling at 100°C for 7 min and subsequent
sensory evaluation indicated a natural orange-yellow color, mildly sweet taste, characteristic
aroma, and suitable chewiness. This study affirms the feasibility and practical applicability of
pumpkin-fortified rice noodles.

Keywords: Rice noodles, pumpkin, carotenoid, polyphenols, sensory, dry.
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