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NGHIEN Cl’U MOT SO THONG SO CONG NGHE TRONG QUY

TRINH CHE BIEN SO’A BOT THOC NEP NAY MAM LEN MEN
Pinh Thi Hién™, Hoang Thi Minh Nguy#ét
) Khoa Céng nghé thuc pham, Hoc vién Nong nghiép Viét Nam
TOM TAT
Muc tiéu: Xac dinh mét s6 thong sb cong nghé trong quy trinh ché bién siva bt théc nép
cai hoa vang ndy mam |lén men.
Phwong phap: Céc thi nghiém dwoc thyc hién dé danh gia cac diéu kién ché bién sira
bot thoc nay mam Ién men gom: (i) thoi gian ngadm hat thoc: 0, 20, 25, 30, 35, 40 gio; (ii)
thoi gian u hat thoc: 0, 10, 20, 30, 40 gio; (iii) bb sung 30-70 g bot thoc nay mam, va (iv)
lén men 36 gio & 30°C. M6t so chi tiéu chat lwgng cla san pham duoc danh gia trong
mau bao gom: ty 1&é ndy mam, ham lwong tinh bét, protein, dwdng, chat béo, d6 nhot va
chat lwgng cdm quan.
Két qua: Thoi gian ngam thoc 25 gio, G théc 30 gir, bd sung 50 g bot thdc nay mam,
thoi gian 1én men 36 gior & 30°C la cac thdng so cong nghé trong san xuat sira hat dinh
dudng dat cong thtre toi u vé do nhot, ham lwong tinh bot, protein, duwdng, va chat béo.
Két qua danh gia cam quan dat trung binh 4,43 diém vé trang thai, 4,42 diém vé mau
sac, 4,14 diem vé mui va 4,71 diém vé vj trén tong toi da 5 diem.
Két luan: Cac thong s6 cong nghé trong quy trinh san xuét stra hat dinh dwéng tir thoc
nép ndy mam lén men q’é dwoc xac dinh dat toi wu. Cac nghién ctru tiep theo nén tap
trung danh gia thanh phan chuyén héa sinh hoc nhw GABA, gamma-oryzanol va cac chi
tiéu an toan vi sinh.
Ttr khéa: cong nghé ché bién, sira bot, nép cai hoa vang, ndy mam, 1én men.

DETERMINATION OF TECHNICAL PARAMETERS IN
PROCESSING TECHNOLOGY OF GERMINATED GLUTINOUS
RICE FLOUR FOR NUTRITIONAL CEREAL MILK PRODUCTION

ABSTRACT
Aims: To identify technical parameters in processing technology of germinated
glutinous rice flour for nutritional cereal milk production.

Methods: Experiments were conducted to evaluate the processing conditions of
fermented germinated rice milk powder including: (i) rice seed soaking time: 0,
20, 25, 30, 35, 40 hours; (ii) rice seed incubation time: 0, 10, 20, 30, 40 hours;
(ii1) addition of 30-70 g of germinated rice powder; and (iv) fermentation for 36
hours at 30°C. Several quality indicators of the product were evaluated, including
germination rate, starch content, protein, sugar, fat, viscosity, and sensory quality.

Results: Soaking time of 25 hours, incubation time of 30 hours, addition of 50 g
of germinated rice powder, fermentation time of 36 hours at 30°C were
determined to be the technological parameters in the production of nutritional
seed milk to achieve the optimal formula in terms of viscosity, starch content,
protein, sugar, and fat.
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The sensory quality achieved an average of 4.43 points for state, 4.42 points for
color, 4.14 points for smell, and 4.71 points for taste out of a maximum of 5 points.
Conclusion: The technical parameters in processing technology of the nutritional
cereal milk production have been determined to be optimal. Future research
should focus on evaluating bioactive metabolites such as GABA, gamma-
oryzanol, and microbiological safety indicators.

Keywords: processing technology, milk powder, yellow flower sticky rice,

germination, fermentation.

L. DAT VAN DE

Trong ndng nghiép, lta (Oryza sativa
L.) la mét cdy luong thyc quan trong &
Viét Nam, dong thoi cling la nguon thirc
an quan trong cua nhiéu nguoi dan trén
thé gigi. Viét Nam 1a mot nudc ndng
nghiép voi trén 75% dan sd song phu
thudc chia yéu vao néng nghiép, vao lua
gao va céac san pham tir IGa gao [1]. Laa
1a mot trong s6 cac cdy ngii cdc chinh
cung cap luong thuc toan thé gidi. 90%
laa cua thé gidi duoc gieo trong va tiéu
thu & chau A, noi c6 60% dan s6 cua hanh
tinh dang sinh song. O Viét Nam, lta gao
1a lwong thuc quan trong sé mot, cung cip
80% nhu cau tinh bot ciia nguoi dan Viét
Nam.

Lua nep la giéng lta pho bién duoc
trong chu yeu o Dong Nam A, trong do
6 Viét Nam. Luaa nép la mot trong nhitng
giéng lua dac san cua Viét Nam, duoc
trong tir lau doi va st dung voi nhiéu muc
dich khac nhau. Lua nép dugc trong tur
Bic dén Nam, mdi ving c6 glong nép dac
san dac trung tung vung: Mién Bac co
glong nép rat thom va déo nhu nép Cai,
nép Hoa vang, nep Quyt, nep Mo, nép
Nang Huong, nép Nuong, nép Cai Lao,
nép Com trang [2].

Phuong phép ndy mam hat thoc lam
tang lugng chat hoa tan va kha ning tiéu
hoa, dong thoi lam giam cac hop chit
khang dinh dudng nhu phytates, tannin va
oxalate, c6 thé Gc ché su hép thu cac
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khoéng chat nhu st va kém [3]. Nay mam
1a mot phuong phap hiéu qua dé cai thién
gia tri dinh dudng va dic tinh két cau cua
hat gao [4] Qua trinh nay mam co thé
duoc chia thanh hai buéc: ngdm va i, dan
dén su phan hay mot sé thanh phan cua
hat thanh cac hop chat don gian hon cu
thé: tinh bot bi thity phan nhanh chéng
nho tac dung cua o-, f-amylase va a-
glucosidase thanh dextrin va duong don,
giup cai thién khd nang tiéu hoa tinh bot
va gia tri chi sb duong huyét (GI) cao hon
[5]. Nhiing hop chat don gian nay lam
tang két cdu, mui thom va vi cua hat thoc.
Ngoai ra, quéa trinh nay mam con tang
cuong tong hop enzyme thuy phan, gilp
san xuat ham lugng chat phytochemical
nhu gamma-oryzanol, GABA va vitamin
nhom B [6]. Thanh phan dinh dudng cua
hat gao lut sau khi ngam va u chtra nhiéu
chat xo, vitamin va chat khoang hon. Cu
thé gao It da ngam chira gap 3 lan lysine,
mét loai acid amin can thiét cho su ting
truong va bao tri cac md té bao trong co
the con ngudi, ham luwong v-
aminobutyric acid (mot acid tét cho than)
tang gap 10 lan, ddng thoi trong mam gao
lat c6 chira mét loai enzyme cé tac dung
ngin chin polylendopeptidase va diéu
hoa hoat dong ¢ trung wong ndo bé [7].
Theo nghién ctru [8] da chi ra rang quéa
trinh nay mam lam giam ham luong chét
béo cling nhu carbohydrate, giam ham
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luong chat xo va p- glucan trong hat laa
mach. Qua trinh nay mam cing co lién
quan dén viéc giam cac chit khang dinh
dudng nhu tannin va axit phytic dé ngi
cbe co thé duge vat nudi tiéu hoa va sir
dung mot cach t6i wu hon, [9, 10, 11] da
chi ra ring sy nay mam lam giam ham
lugng axit phytic trong ngo.

Bot ngii cdc 1én men dugc tmg dung
rat rong rai trong ché bién thue pham, gop
phan 1am gia tang gia tri dinh dudng, chét
lwong va an toan cho san pham. C6 nhiéu
loai thirc ubng truyén théng dugc 1én men
tir hat ngii cc nhu “Boza” cta Thé Nhi
Ky, Rumani, Bulgari... “Kunun zaki” cua
Nigeria, “Sobia” cua A Rap Saudi... Cac
loai d6 udng nay khong chira con, c6 vi
chua ngot, giau dinh dudng [12].

Nghién ciru cia Almeida va cs da
khao d6 udng & Nam My voéi tén goi d6
ubng “Cauim”. Nguyén lidu duoc st
dung tur cac loai hat cu khac nhau nhu
gao, ngd, k&, lac, san. Str dung chung nam
men, vi khudn dé 1én men v6i nAm men

dat 3,7 log (CFU/ml) va vi khuan dat 6,8
log (CFU/ml) [13].

Tac gia Kuntal va cs da nghién ctu
lén men dich gao tao dd uéng, su dung
chung vi khuén lactic L. fermentum KKLI
dé 1én men (Microbial, saccharifying and
antioxydant properties of an Indian rice
based fermented beverage) [14].

O Viét Nam, hau hét cac nghién ctru
moi chi tap trung vao dac tinh dinh dudng
ciia gao nay mam, chua c6 nhiéu cong
trinh t6i uu hoa quy trinh san xuét sira bot
tir thoc ndy mam 1én men. Nang cao chat
lwong san pham va phat trién cong nghé
san xuat bot dinh dudng tir hat thoc nay
mam 1 van dé nén dugc quan tm nghién
ctru nham muc dich da dang, phti hop voéi
thi hiéu ctia nguoi tiéu dung. Nghién ctu
nay c¢6 muc tiéu xac dinh mot s6 théng sé
cdng nghé trong quy trinh ché bién sira
bot thdc nép nay mam Ién men gom thoi
gian ngadm hat thoc, thoi gian u hat thoc,
lugng bot théc nay mam 1én men can bo
sung va thoi gian 1én men 36 gio ¢ 30°C.

II. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Théc nép cai hoa vang dugc mua tai
huyén Chuong My, Ha Ngi. Ching nim
men banh my Saccharomyces cerevisiae
2.2. Phwong phap cong nghé

Thoc nép cai hoa vang dugc lam sach
bang nudc mudi 15%, loai bo nhing hat
1ép, hat ling, hat cé dai, tap chit, ndm
bénh, sau do6 d6 thoc vao dung dich nudce
mudi di pha theo ty 16 mot phan thoc ba
phén nudce, thoi gian ngadm hat: 0, 20,25,
30, 35, 40 gio ¢ nhiét d6 30°C. Sau khi
thoc dugc ngam, tién hanh dai sach rdi
dem 1 kin nhiét do 30°C véi thoi gian: 0,
10, 20, 30, 40 gio.
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cung cip boi cong ty Mauri. Nguyén liéu
cua sira hat dinh dudng.

Hat thoc sau khi nay mam duoc sdy
kh6é 100°C trong 7 gio, sau khi sy, hat
théc da tach nudc, néng do chét kho tang
cao, hat dugc mang di nghién truc, ray
trau thu dugc bot thoc nay mam. Nguyén
liéu cua sita hat dinh dudng bao gom:
nudc (5 lit), bot ngo (450 g), hat ké (250
g), md cuu (13 g), bot mi (30 g), nAm
men banh my Saccharomyces cereviase
(6 g) [15], bot thoc nay mam véi ham
luong tuong tng: 30, 40, 50, 60 va 70 g.
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2.3. Phuong phép phéan tich

Sita hat ndy mam dugc danh gia qua
cac chi tiéu sau: PO am cia nguyén liéu
dugc xac dinh bang phuong phap siy dén
khdi lugng khong ddi. Pinh lwong ham
luong duong duong khu bang phuong
phap chuan d6 oxy hoa-khir voi
Ferrycyanure [16]. Xac dinh ham luong
protein theo tiéu chuan quéc gia TCVN
10791:2015 [17]. Ti 1é nay mam trung
binh duoc xac dinh theo TCVN
8548:2011 [18]. Do nhét dugce xac dinh
bang thiét bj Brookfield theoTCVN
11196:2017 [19].

Phuong phap danh gid cam quan dich
stra hat theo TCVN 3215-79 [20]. Thanh
vién hoi dong tham gia danh gia cam quan
1a nhitng ngudi da dwoc huin luyén va
2.4. Phwong phap xir Iy s6 liéu

S liéu nghién ciru dugc xir 1y thong
ké trén phan mém Excel va Minitab 16.

III. KET QUA VA BAN LUAN

thue hanh danh gia cam quan san pham,
ste khoe tét nhu gido vién bd modn, cac
ban sinh vién hoc nganh cong ngh¢ thuc
pham. S6 nguoi thir duoc chon cho mdi
thi nghi¢m nay l1a 7 thanh vién. Khi danh
gi4 cam quan san pham thuc phdm bang
phuong phéap cho diém theo TCVN 3215-
79 thi tat ca cac chi tiéu cam quan hay
ting chi tiéu riéng biét cta san pham ta
ding hé diém 20 dé xay dung 1 thang
thdng nhat 6 bac 5 diém (tir 0 dén 5) trong
d6 diém 0 ung voi muc chat luong san
pham bi hong, con tir 1-5 Gng véi mic
khuyét tat giam dan. O diém 5 san pham
coi nhu khéng c6 18i ndo trong tinh chét
dang xét, san pham c6 tinh t6t dic trung
va ro rét cho chi tiéu do.

3.1. Anh hwéng ciia thoi gian ngam théc dén chat hrong bt théc nay mam

Ngam thoc 14 cong doan khong thé
thiéu dé thoc nay mam, dé dién ra qua
trinh chuyén hoa cic chat dinh dudng
trong hat thoc, chuén bi cho su nay mam
thi hat thoc phai hat nudc dé tao do am
cho hat thoc. Trong thoi gian ngdm &
nhiét d6 30°C, mot loat cac chuyén hoa
phuc tap xdy ra, voi tac dung ciia enzyme
protease va peptidase, protein méi dugc
chuyén hoa thanh peptone va peptide roi
thanh axit amin. Lac nay, phan 16n axit
amin duoc tong hop thanh chat dinh
dudng gitp cho phdi phat trién [21].
Trong mét khoang thoi gian ngam nhat
dinh, nudc duoc ngam dong déu vao toan
bd hat thée, vai moi moc thoi gian khac
nhau sé& cho ra mau thoc ¢ chi tiéu chat
luong khac nhau. Chung t6i tién hanh xéac
dinh mot s chi tiéu chat luong co ban cua
thoc dung trong san xuat bot thoc nay
mam bao gém: ham luong nude (d6 am),
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ham lugng tinh bot va ham luong protein.
Két qua dugc thé hién ¢ Bang 1.

Tir Bang 1 cho théy, thoi gian ngdm
thoc ¢6 anh hudng nhiéu dén chi tiéu do
am. Do am tang dan qua cic giai doan.
Gié tr1 trung binh cua dd am trong hat
nguyén liéu 1a ting lén gip 3 lan tir
13,01% dén 39,02% khi ngdm 40 h. Do
am tang theo thoi gian ngdm khac nhau
1a két qua ctia sy pha v& thanh té bao cia
hat thoc, tir do hép thu nuéc nhanh. Diéu
nay c6 thé giai thich rang, khi thoi gian
ngam lau hay nhanh déu anh huong 16n
dén do am cua thoc do thoc ¢ kha ning
hat nude tét, ham luong giita cac cong
thirc ¢6 dd chénh léch cao, khi hat thoc
hat qua nhiéu nuéde, tinh bot trong hat
phan giai thanh dudng rdi hoa tan vao
trong nudc lam tiéu hao chét du trix trong
trong hat, dong thoi d& 1am cho hat bi
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chua, tao diéu kién cho mim bénh phat
trién, dan dén hat s€ bi thoi hoic mam
thoc yeu [1].

Bang 1. Thanh phan héa hoc ciia hat thée nép sau khi ngdm.

Chi tiéu Thoi gian ngdm hat thoc nép, gid

0 20 25 30 35 40
Do am, % 13,019 28,80¢ 29,1759 33,876°  36,498" 39,02°
Ham lugng protein, 7,01*  7,13* 7,106  7,07° 7,01° 7,04
mg/g CK
Ham luong tinh 69,206° 69,206%° 69,20° 69,1423  69,13%¢ 69,044
bot, mg/g CK
Ty 1é nay mam, % 0° 30,1° 50,5 70,5¢ 88,7¢ 97,6

Trong méi hang, cdc gid tri cé chir cai khac nhau thi khac nhau co y nghia o mirc y nghia
thong ké (p<0.05)

Dbi v6i chi tieu ham lugng protein,
cac cong thure khong c6 su chénh 1éch qua
nhiéu véi ham lugng thap nhat 1a 7,01 g
& 0 gid va cao nhat 1a 7,13 g tai thoi diém
ngam 20 gio, két qua thu dugc giita cac
thoi gian ngadm khong c6 su khac biét &
mic y nghia & muc y nghia théng ké
p<0.05, sy khac biét nho nay co thé giai
thich do protein khong tan trong nudc,
cac két qua cuia ham lugng protein do
duoc cling tuong duong véi ham lugng
protein ban dau cia théc sau khi thu
hoach. Do vay, voi thoi gian ngam thoc
nhiéu hay it khong xay ra phan tmg hoa
hoc qué nhiéu din dén thay d6i ham
luong protein.

Dbi v6i chi tiéu ham luong tinh bot
lan luot giam dan nhung khong nhiéu, tir
69,206% tuong tng thoi gian ngam 0 gio
xuéng con 69,044% sau 40 gio. Viéc
giam cac hop chat sinh héa co thé dugc

giai thich 1a do cac enzyme thuy phan
dugc kich hoat, ching phan huay
carbohydrate, lipid va axit amin dé tao ra
nang lugng can thiét cho cac bién ddi sinh
hoéa va hoa ly. Theo bdo cao cua Trung va
cong su 2016 [22], tinh bot, protein, chat
béo chuyén hoa thanh chat don gian cung
cap chat dinh dudng nuoi dudng phdi cho
mam phat trién, ndy mam. Céc tac gia nay
cling cho biét, khi thoi gian ngdm va nay
mam kéo dai, gia tri dinh dudng cua thoc
nay mam bi giam, cd thé tao diéu kién cho
vi sinh vat phét trién, lam giam gia tri
dinh dudng cta san phém.

Vi vy, chiing t0i quyét dinh chon mau
hat thoc ngam trong 25 gio vo1 do a am dat
yéu cau, ham lugng protein cao nhit va
ham lugng tinh bt chua bi phan gidi qua
nhiéu dé tién hanh budc tiép theo trong
san xuat bot thoc nay mam.

3.2. Anh huéng ciia thoi gian i théc dén chit lwong bot théc nay mam

U thoéc 1a cong doan cubi cung, truc
tiép tac dong dén hat thoc trong qua trinh
nay mam. Hat thoc trude d6 da hat du
nudce sau khi ngdm 25 gio, trong giai doan
U & nhiét do 30° C, phdi dugc cung cip
glucose, axit amin. .. cac té bao phdi lap
tirc phan chia va lon 1én, truc phoi truong
to va déy mam, r& ra khoi vo triu, hat nirt

39

nhanh rdi nay mam trong mot khoang thoi
gian nhat dinh dugc mo ta trong muc 2.2,
hat thoc ndy mam s& dugc mang di say
trude khi nghién tryc dé thu duoc bot. Két
qua danh gia cac chi tiéu chat luong cua
thoc sau khi nay mam duoc thé hién &
Bang 2.
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Bang 2. Thanh phan héa hoc ciia hat théc nép trong qud trinh 1.

Chi tiéu Thoi gian ngdm hat thoc nép, gio

0 10 20 30 40
Ham luong chit béo, mg/g CK~ 2,78*  2,71®  2,30° 2,02¢ 1,974
Ham lugng protein, mg/g CK 7,392 721> 7,13¢  7,01° 6,919
Ham luong tinh bot, mg/g CK 69,27°  68,01° 64,71 60,04 58,67°
Ham lugng dudng, mg/100g CK  2,10° 5214 8,13° 12,75 13,25°

Trong méi hang, cdc gid tri c6 chir cdi khdc nhau thi khdc nhau cé y nghia ¢ mirc y nghia
thong ké (p<0.05).

Ham lugng protein hoa tan tong sb
trong hat thoc nép nay mam giam tir 7,39
xudng 6,91 mg/g vao thoi diém 0 gio va
40 gid trong qua trinh 0, két qua nay phu
hop Van va cong su, 2020 [23] thuc hién
trén gao nép trang va gao nép den (N97
va DH6), chimg minh riang lugng protein
tong sd giam dang ké trong qua trinh nay
mam.

Ham lugng tinh bot 1a thanh phan
chinh trong hat gao. Ngoai ra, sy ndy
mam c6 thé 1am giam ham luong tinh bot
tong sd, nguyén nhén 1a do qua trinh thuy
phén cua enzyme a-amylase thanh duong
[24, 25]. Sau khi qué trinh nay mam hoan
tat, hoat tinh ctia a-amylase trong hat thoc
nhanh chéng tang 1én va qué trinh 0 tiép
tuc kéo dai tor 24—48 gio. Chinh sy gia
tang hoat d0 cua enzyme a-amylase da

day nhanh qua trinh thuy phan
carbohydrate du trir (tinh bot) trong ndi
nhii thanh duong [26].

C6 bdn loai dudng hoa tan chinh trong
hat théc: fructose, glucose, sucrose va
maltose [27, 28]. Theo két qua thu dugce
trong qua trinh @ mam, duong tong sb
tang tir: 5,21 mg/g tai thoi diém 10h 1én
13,25 mg/g tai thoi diém 40 h, nguyén
nhan la do hoat dong cua cac enzyme a-
amylase va f-amylase tang, két qua cia
qua trinh nay mam din dén giam ham
luong carbohydrate va ham lugng duong
taing phu hop vo1 nghién ciou cua
Tatsadjieu va Warle [29, 30]. Nhin chung,
tdt cd cac thanh phan: dudng, protein,
lipid déu giam nhanh & giai doan U qua
lau do xdy ra qua trinh hinh thanh cay con
nén chiing t6i quyét dinh dimg qua trinh
Ui tai thoi diém 40 gio [29].

3.3. Anh hwéng ciia ti 1é bot théc ndy mAm trong san xuit sira hat dinh dudng 1én

men

V&i méi mot ti 18 bot thoc nay mam,
thanh pham sita hat dinh dudng s& cho ra
nhitng miu khac nhau voi chat luong cam
quan khéac nhau do sy phdi tron nhiéu hay
it cua tung muc ti 1¢ bdt thoc véi cac
nguyén li¢u khéac trong qua trinh lam
ngudi va 1én men. Trong qua trinh phdi
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tron va hd hoa, 1én men sita hat dinh
dudng chuyén tor dang dac thanh dang
huyén phu. Két qua anh huéng cua ti 18
bot thoc ndy mam dén do nhét cia thanh
pham sira hat dinh dudng duogc trinh bay
trong Hinh 1.
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2000

a
d ¢ :
30 40 50 60 70

B Ham lugng bot gao nép ndy mam, g

Hinh 1. Két qua anh hiong cia cac ti 1é bt thoc ndy mam dén dé nhét cua dich sira
hat dinh duong. Trong mdi hang, cac gia tri ¢6 chir cai khac nhau thi khac nhau c6 ¥ nghia
& muc y nghia thong ké (p<0.05).

Két qua tir Hinh 1 cho thay, ti 18 bot
thoc nay mam c6 anh hudng dang ké dén
chi tiéu d6 nhét cua thanh pham sita hat
dinh dudng va d) nhét ti 1€ thudn véi
lugng bot thoc sir dung trong quy trinh
san xuét. V&i 30g, do nhét dat 1584,67 cP
va ting manh khi bd sung nhiéu hon voi
céc ti 18 ciia cac cong thire tiép theo, & 70
g, d0 nhdt dat toi 1811.33 cP, cac két qua
thu dugc khac nhau c6 y nghia & muc &
mirc y nghia théng ké p<0,05. Piéu nay

c6 thé giai thich rang, khi duoc thém vao
trong giai doan cubi cua quy trinh, tinh
bot trong thoc hoa trdn manh mé voi cac
nguyén li€u con lai trong qua trinh l1én
men, cong thém lignin 14 hop chat phan
tir vo dinh hinh c6 trong vé triu tao nén
lién két v6i cac phan tir cellulose ciia bot
ngd, bot ké va bot mi dé tao do két dinh.

Két qua dénh gia chat lugng cam quan
ctia sita hat dinh dudng thanh pham duoc
trinh bay trong Bang 3 dudi day.

Bang 3. Anh hwong ti 1é bt thoc ndy mdam dén chat lirong cam quan cua siza hat

dinh dwong
Céc bién s6 Ham lugng bot thoc nay mam (g)
30 40 50 60 70
Trang thai 4,71%40,49 4,57°#0,53 4,43%+0,53  2,71°+0,49  2,43°+0,53
Mausic  2,57°+0,53 2,71°+0,49 4,42°+0,53  4,14°+0,38  4,28%+0,49
Mui 3,430,553 3,71°°+0,49 4,14%°+0,38 4,42%°+0,53 4,57%+0,49
Vi 4,14°+0,38 4,29%+0,49 4,71%+0,49 4,86°+0,38  4,86%+0,38

Trong moi hang, cdc gid tri ¢ chir cdi khdc nhau thi khdc nhau c6 ¥ nghia & mikc ¥ nghia
thong ké (p<0.05).

Viéc bd sung céc ti 1€ bdt thdc nay
mam khac nhau l[am anh hudng kha nhiéu
dén cac chi ti€u cam quan, chu yéu la
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trang thai va mau sdc, mui va vi it bi anh
huong hon boi lugng bt théc ndy mam
so vOi mau va trang thai. Cu thé véi 30 g,
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trang thai cua san phém dat diém 4,71
(stra thanh pham c6 do trong cao), nhung
chi dat diém 2,43 véi 70 g bot théc cho
thiy kha ning ton du ctia bot thoc khi hoa
tron vao cac thanh phin khac trong
nguyén liéu, mot phan bot thoc s& khong
duoc hoa tan va léng can, hinh thanh van
duc nhe trong thanh pham. Dbi véi mau
sic, thanh pham dat diém t6t nhat khi sir
dung 50 g bot thoc, khi bd sung 60-70 g
bot thoc, mot phan lugng bot thoc khong
thé hoa tan vio trong cic nguyén lidu
khac va bi lang lai, tao thanh can, van duc,
diéu nay ciing giai thich vi sao khi bd
sung 60 g va 70 g bot thoc, chi tiéu trang
thai lai dat diém thap nhit. V& chi tiéu
mui, két qua cam quan cho thay khi sir
dung cang nhiéu bot thoc, san phém s€
cang c6 dugc mui thom déc trung do kha
ning két hop hai hoa ciia nguyén liéu va
sau khi trai qua qua trinh 1én men. Piém
chit luong chi tiéu vi cia san pham ting
dan ddi véi cac ti 18, cang sir dung nhiéu

IV. KET LUAN

Nghién ctru da x4c dinh dugc céc
thong sd cong nghé t6i wu trong quy trinh
san xudt sita hat dinh dudng tir thoc nép
nay mam 1én men. Cu thé, thoi gian ngdm
25 gio va i 30 gio cho thiy nguyén liéu
c6 d6 Am phu hop, han ché hao hut dinh
dudng va rit ngan thoi gian sdy. Viéc bo
sung 50g bot thoc ndy mam vao cong thirc
phéi tron, két hop 1én men trong 36 gio &
30°C, tao ra san pham sita hat 1én men
bang nam men Saccharomyces cerevisiae
c¢6 do nhét vira phai, mau sic va trang thai
6n dinh, dong thoi dat chat lugng cam
quan tot.
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bot thoc nay mam, san phérn thu duogc sé
cang ngot do tinh bot tir bot thoc tham gia
vao qua trinh 1én men sau khi b6 sung
men banh my Saccharomyces cerevisase
tao thanh cac axit hiru co chinh; axit
oxalic, lactic, pyruvic va axetic va cac san
pham khac tao nén loai d6 ubng bd
dudng, co6 tac dung tich cuc dén tiéu hoa
va hé vi khuan duong rudt [31].

Nhu vy, thong qua két qua do do
nhét, két qua danh gia cam quan, ching
t0i lya chon dugc ti 1€ s dung 50 g bot
thoc nay mam trong san xuat sita hat dinh
dudng véi do nhét vira phai va diém chét
luong cam quan trung binh cao nhét giira
cac chi tiéu. Nghién ctru ¢6 wu diém la
quy trinh don gian, dé thuc hién, str dung
nguyén liéu trong nude. Tuy nhién, can
nghién ctru sdu hon vé thanh phan chuyén
hoéa sinh hgc trong sin phém 1én men,
cling nhu kiém soat an toan vi sinh vat dé
phuc vu tng dung thyc té trong san Xuét
thuc pham chtrc ning.

Quy trinh san xuét sita hat tir thoc nay
mam dugc dé xuit trong nghién ctru co
tinh Gng dung cao nh¢ st dung nguyén
liéu ban dia, d& trién khai & quy mo nho
va vira. San pham thu duoc co tiém ning
phat trién thanh thyc pham chirc ning
giau dinh dudng va than thién vdi stc
khoe nguoi tiéu dung. Trong tuong lai,
cac nghién ctu tiép theo nén tap trung
danh gia thanh phan chuyén héa sinh hoc
nhu GABA, gamma-oryzanol va cac chi
tiéu an toan vi sinh dé hoan thién quy
trinh va nang cao gia tri san pham.
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