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TOm tat
Nghién ctru duoc thuc hién nhim danh gia kha ning tng dung cua sita dau nanh nay ~ Nhan 03/09/2024
mam trong viéc phét trién cong thirc mén trang miéng panna cotta khdng chua lactose D‘}"-’C dyyét 23/11/2024
danh cho d6i tugng khdng dung nap lactose. Két qua danh gia chat lwong cua sira dau Congbo  28/12/2024
nanh nay mam sau 0 ngay, 1 ngay va 2 ngay cho thay ham luong phenolic va flavonoid
tong c6 xu hudng ting dan va dat cuc dai lan luot 12 526,70 mg GAE/L va 1427,31 mg
QE/L) sau 1 ngay nay mam trudc khi giam & ngay thtr 2. Két qua tuong tu ciing dwoc
quan sat cho hoat tinh chdng oxy hda véi hoat tinh khir goc tw do ABTS dat 817,27 mg
TE/L va hoat tinh khtr sit FRAP dat 190,64 mg TE/L sau 1 ngay nay mam. Sita dau
nanh nay mam sau dé duoc (ng dung trong cdng thirc panna cotta va san phim dugc ~ Mat €hONg 0Xy N

5 . \ 2 4/ ./ 2 A A 5 Je A dau nanh nay mam,
bao quaﬁn lanh trong 10 ngay dé danh gia su thay doi Chflt lwong. Két qua cho thay do Panna cotta,
vang th€ hién xu huéng tang rd rét sau 10 ngay va cac mau panna cotta tir sira dau nanh  phan tich két ciu
nay mam thé hién do vang cao hon so vdi panna cotta truyén thong ngay tir ngay dau
bao quan. Panna cotta tir sita dau nanh khéng nay mam cé do cirng cao nhét, trong khi
cac mau sir dung sita dau nanh nay mam c6 do cing thap hon so v6i mau panna cotta
truyén thdng tir sita bo. Ngoai ra, do cting cua tat ca cac mau déu ting dang ké theo thoi
gian bao quan lanh.

Tu khoa

chat chéng oxy hoa,

® 2024 Journal of Science and Technology - NTTU

1 Dit van dé nap lactose ma con dap ng nhu ciu ngay cang ting vé
ché do an dua trén thuc vat, dugc thac day boi cac yéu
t6 suc khoe, dao dirc va méi truong [2]. Ngay ca cac
loai thyc phdm thong thudng nhu mon trang miéng lanh
cling da duoc didu chinh dé dap ung nhu cau thay doi
ctia ngudi tiéu ding. Mon trang miéng truyén thong
panna cotta — mot mon an Y dic trung duoc 1am tir
kem, sita, duong va gelatin ciing dang duoc didu chinh
dé dap (g nhu cau thay di cia nguoi tiéu dung [3].
Viéc phat trién panna cotta tir nguon goc thuc vat nhu

Hién nay, nhu cau vé thuc pham tir thuc vat ngay cang
tang do quan tam vé suac khoe, tinh bén viing va dao
duc an udng, cing véi su pho bién cia chung khong
dung nap lactose toan cau. Chang khong dung nap
lactose anh huéng dén khoang 70 % dan sb toan cau,
tao ra nhu cau cap thiét vé cac san pham thay thé khong
chtra lactose hoac hoan toan khoéng co sira [1]. Xu
hudng nay khong chi phuc vu nhirng ngudi khdng dung
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dau nanh, dira, hanh nhan, hat diéu va yén mach 1a mot
budc tién dang chua y, phan anh xu huéng huéng téi cac
san pham c6 ngudn géc thuc vat caa nganh cdng nghiép
thyc pham.

bau nanh (Glycine max (L.) Merr.), thuoc ho Fabaceae,
1a cay trong phd bién co gié tri kinh té cao. N6 noi bat
v6i kha nang san xuat dau an (khoang 20 %) va ham
lwong protein dang ké (20-25) % [4]. Pau nanh (DN)
Ia ngudn cung cap chat béo va protein chét lugng cao,
ré tién va an toan cho con ngudi so Vi cac loai cay ho
dau va protein dong vat khéac. San lugng PN toan cau
dat 358 triéu tin vao nam 2021/2022, Brazil 14 nha san
Xuit va xuit khau lén nhét, tiép theo 1a Hoa Ky,
Argentina, Trung Quéc va An Do [5]. BN c6 thé duoc
ché bién thanh céc san pham thuc pham téng hop, thay
thé protein dong vat, dong thoi cung cép isoflavone,
phytosterol, acid phytic va saponin quan trong cho co
thé. DN duoc tiéu thu cha yéu ¢ hai dang bao gom san
pham DN tho hodc chiét xuat (bot BN, dam DN tinh
khiét, sita DN, dau BN) va cac san pham BN [én men
(nudc twong, dau hii, sap miso) [6]. Bén canh d6, &
nhiéu nén van hoa trén thé giGi viéc nay mam hat cay
ho dau la mot trong nhitng phuong phap nang cao gia
tri dinh dudng va ting cac hop chét sinh hoc ¢6 loi cho
sic khoe thuong gin lién véi cac san pham PN 1én
men. Dic biét, quéa trinh nay mam BN di duoc ching
minh la c6 kha nang nang cao gia tri dinh dudng va ting
cac hop chét sinh hoc c6 loi cho st khoe. Trong qué
trinh nay mam, hat sir dung ning luong dur trix dé tong
hop céc thanh phan té bao, gay ra su thay d6i dang ké
vé cac dic tinh sinh hoa [7]. DPNNM trong 18 gid hoic
lau hon sé& kich hoat c&c protease néi sinh, c6 thé tao
diéu kién giai phong cac peptide. Ngoai ra, viéc nay
mam caa DN lam ting ham lwong acid amine tu do,
chat xo va cac chat chuyén hoa khac, tir ¢6 1am ting
mat do cua cac hop chat hoat tinh sinh hoc c6 loi cho
sic khoe. Qua trinh nay mam c6 thé ting cuong giai
phdng cac hop chét hoat tinh sinh hoc khi tiéu thu qua
qua trinh tiéu héa [8]. Nhiing hop chat hoat tinh sinh
hoc nay c6 kha nang lam giam tinh trang viém méan
tinh, mot trong nhiing yéu té chinh gay ra rdi loan
chuyén héa.
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Do d6, nghién ctru nay dugc thuc hién nham muc dich
phét trién mot loai thuc pham thay thé mén trang miéng
lanh ¢6 ngudn géc thuce vat, khdng chaa lactose phi hop
vai ngudi khong dung nap lactose hoic nhitng dbi twong
chon thuc pham cd ngudn gbc thuc vat. Sau khi thu nhan
DNNM sau 1 va 2 ngdy, mét s6 tinh chat hoa ly cua sita
mam BN bao gém ham lwong va hoat tinh chdng oxy
hoa dugc phén tich truéc khi sira dau nanh nay mam
(DNNM) str dung dé thay thé sira bd trong cong thic
panna cotta tu sita DPNNM khong chira lactose. Sy thay
déi chat luong ciia san pham dugc danh gia thong qua
céc tinh chit vé mau sic, ciu tric, vi sinh va su chip
nhan vé& mit cam quan ciia nguoi tiéu duing.

2 Phuong phap nghién cuu

2.1 Nguyén liéu va hoa chat

Nguyén lié¢u dugc st dung trong nghién ctru nay la DN
gidng HLDN910 c6 mau vang sang dugc cung cap boi
Cong ty TNHH Néng nghiép NOSAGO (Pik Lik,
Viét Nam). DN sau khi mua vé dugc bao quan trong
bao & nhiét do phong tranh &nh nang mat troi va noi
am u6t. Nguyén liéu duogc sir dung trong qué trinh san
Xuat panna cotta bao gom kem sita tuoi tir thuc vat
chtra 35 % chét béo (Cong ty TNHH Rich Products,
Binh Duong, Viét Nam), gelatine dang 1& 170 Bloom
(Gelita AG, Germany), duong xay tinh khiét (Cong ty
c6 phan mia duong Lam Son, Thanh Hoa, Viét Nam).
Cac héa chét str dung trong nghién ctru déu dat chuén
phan tich.

2.2 Thiét bj bao gdm Brix ké cam tay Master-53M
(Japan), may do mau cam tay NR110 (China), tu siy
LO-FS100 (Korea), ta nung FX-05 (Korea), may do
quang phé UV-9000 (China), may phan tich két cau
CT3 (USA).

2.3 Phuong phap nghién cuu

2.3.1 Quy trinh thu nhan BNNM

Quy trinh thu nhan DPNNM dugc tham khao tir nghién
ctru [9] voi mot sb chinh stra. BN sau khi loai bo nhiing
hat khong dat chit lwong duoc rira bang NaCl (0,9 %)
va ngdm nudc trong 12 gio ¢ nhiét do phong dé hap thu
nuéc. Sau khi ngdm, hat dwoc rira sach va dé rio nudc
réi duoc U trong diéu kién am va thoang khi. Trong
khay c6 16t vai am giit ¢ nhiét 6 phong va khong dé
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anh sang tryc tiép chiéu vao. Trong qua trinh 1, hat
dugc tudi nuéc 1 1an mdi ngay dé duy tri do 4m. Sau (1
va 2) ngay, dau nay mam duoc thu nhan va duoc loai
bo mam va vo hat. Cudi ciing hat dugc 1am sach va bao
quan & nhiét o —20 °C.

2.3.2 Quy trinh san xuat panna cotta tir sita DNNM
Dau tién, DN duoc l1am sach va xay véi nudc theo ti 18
1:2 (g/mL) dé thu nhan sita DN. Hon hop nay duoc loc
qua vai loc dé loai bo chat rin, tiép do duoc gia nhiét
duéi diéu kién khuay tron lién tuc cho dén khi dat nhiét
d6 80 °C. Sau khi gitr nhiét trong vong 20 phut ¢ 90 °C,
kem sira tuoi dugc thém vao vai ti 1€ 1,5:2 (v/v) va
gelatin da ngam trude do dugc thém vao va khuiy déu
cho dén khi tan hoan toan. Hon hop duoc rét vao khudn
va dé nguoi ¢ nhiét & phong trudc khi dugc bao quan
& 6 °C trong (4-6) gior dé panna cotta dong lai.

2.4 Phuong phap phan tich

2.4.1 P am, ham lugng tro va chi s mau sic

Do 4m va ham lugng tro duoc xac dinh bang cach sdy
& 105 °C dén khéi luong khong d6i va phuong phap tro
héa ¢ 600 °C. Céac thuoc tinh mau trong khéng gian
mau CIELAB, bao gém d¢ sang (L"), do do (a"), do
vang (b"), sic do (C*) va sic d6 (h°), dugc do bang may
do mau chinh x4c NR110 (3NH Technology Co. Ltd.,
China) tai ndm diém ngau nhién trén bé mit.

2.4.2 Tong ham lugng phenolic

Ham luong phenolic tong dugc xac dinh bang phuong
phap Folin—Ciocalteu da dwoc stra ddi véi chat chuan
acid gallic dya trén 1SO 14502-1. Pau tién, 0,6 mL mau
d3 duoc chiét va pha lodng duoc thém vao 1,5 mL thubc
thir Folin-Ciocalteu (10 % v/v trong nuéc cat). Dung
dich dugc gitt trong 5 phat trude khi thém 1,2 mL
Na,COs 7,5 %. Sau khi thém Na,COs, hon hop nay
dugc u trong 1 gio ¢ nhiét do phong. Sau thoi gian u,
mat o quang cua mau dugc do & budc sdng 765 nm.
Tong ham lugng phenolic ciia mau duoc biéu thi bang
lugng mg duong lugng acid gallic trong 1 L sita DN
(mg GAE/L).

2.4.3 Tong ham lugng flavonoid

Tong ham luong flavonoid dugc do bang phuong phap
tao phirc vai ion nhém [10]. Chét chiét hodc dung dich
chuan (250 pL) duoc tron vai va dung dich NaNO; 5
% (75 pL). Bé yén trong 6 phut, hdn hop nay duoc két

hop véi dung dich AI(NOs)s 10 % (150 pL) trong 5
phut, sau d6 thém 0,5 mL NaOH 1 M va 2.0 mL nudc
cat vao hdn hop. D6 hap thu cua dung dich duoc do &
budc song 510 nm sau phan ung trong 15 phat.
Quercetin duoc sir dung dé tinh ham luong flavonoid
t6ng s6 va két qua dugc biéu thi bing mg duong luong
quercetin trong 1 L stra DN (mg QE/L).

2.4.4 Hoat tinh khir sit FRAP

Xét nghiém FRAP duoc tién hanh nhu mé ta trong
nghién ctu [11] véi mot sé diéu chinh. Thuébc thir
FRAP dugc chuan bi méi trudc mdi phép do bang céch
tron dung dich dém acetate (300 mM), TPTZ (10 mM
trong HCI 40 mM) va FeCls (20 mM) theo ty 1€ 10:1:1
(v/vIv) va i ¢ 37 °C trong 10 phut trudc khi st dung.
Dé phan tich, 2,8 mL thudc thir FRAP duoc tron voi
0,2 mL dung dich mau va a & 37 °C trong 10 phut truéc
khi do d6 hap thu & bude song 593 nm trén may UV-
Vis. Hoat tinh chong oxy hoa FRAP duoc biéu thi bang
mg duong lugng Trolox trong 1 L sita DN (mg TE/L).
2.4.5 Hoat tinh khir géc tw do ABTS

Thur nghiém ABTS dugc thuc hién theo phuong phap
nhu mo ta trong nghién ciru [11] véi mot sé diéu chinh.
Dau tién, thudc thir ABTS rin va kali persulfate duoc
hoa tan trong nudc cit ¢ ndng d6 ABTS 1a 7 mM va
nong d¢ kali persulfate 1a 2,45 mM. Hai dung dich duoc
tron theo ty 1¢ 1:1 (v/v) va hdn hop duoc dé trong bong
t6i & nhiét do phong trong 24 gid trude khi sir dung.
Sau d6, dung dich géc ABTS duogc pha lodng bang
nu6c cit cho dén khi dat dugc do hap thu 1,1, & 734
nm. Sau d6, mau phan tich (0,2 mL) duoc thém vao 2,8
mL dung dich ABTS hiéu chinh va hdn hop dugc u
trong bong ti & nhiét dd phong trong 30 phut. Po hap
thy & 734 nm dugc xac dinh bang méy quang phé UV-
Vis va két qua duoc biéu thi bing mg dwong luong
Trolox trong 1 L stta DN (mg TE/L).

2.4.6 Chi tiéu vi sinh

Céac phuong phap phan tich vi sinh dugc thuc hién theo
mo ta ISO 4833-1:2013 dbi vai tong sé luong vi khuan
hiéu khi (a 72 gio, 30 °C), ISO 4832:2006 ddi véi sb
luong coliforms (u 24 gio, 37 °C), ISO 16649-2:2001
d6i vai vi khuan E. coli (u 24 gio, 44 °C), 1SO 21527-
2:2008 dinh luong tong s6 nAm men va nam méc (i 3
ngay, 25 °C). S6 lwong vi sinh vat duoc biéu thi bang
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s6 don vi hinh thanh khuan lac trén mdi gam maiu
(CFUJg).

2.4.7 Cau tric

Cac thuoc tinh két cau cua panna cotta dugc xac dinh
bang cach st dung may phan tich két cdu CT3
(AMETEK Brookfield Inc., Middleboro, USA) duogc
trang bi dau do hinh tru TA4/1000 [12]. Cac tham s
thir nghiém duoc thiét 1ap bao gdm khoang cach di
chuyén dau do 50 mm, luc kich hoat 1 5 g va téc do
thir nghiém 1a 2,0 mm/s va duogc l3p lai hai lan. Phan
mém TexturePro CT Software duoc st dung dé thu
thap va xu ly s6 ligu.

2.5 Xir ly thong ké

Dit liéu thyc nghiém dugc phan tich bang phan mém
SPSS 26 (SPSS Inc. Chicago, U.S.A) sir dung nhiing k§
thuat théng ké co ban. Phan tich phuong sai mot nhan t6
(one-way ANOVA) duoc ap dung dé xac dinh sy khéac
nhau giita cac ché do xir Iy mau va Tukey’s Multiple

Bang 1 Thanh phan cia DPNNM
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Range test duoc &p dung dé xac dinh su khac biét co y
nghia gitra C4c gid tri trung binh & muc y nghia 5 %.

3 Két qua va thao luan
3.1 Anh huéng cua qua trinh nay mam lén chét lugng

ctia DN nay mam
3.1.1 Thanh phan dinh dudng caa DN nay mam

Anh huéng cua thoi gian nay mam 18n thanh phan dinh
dudng va do dai caa mam tir hat DN da nay mam duoc
thé hién trong Bang 1. Két qua cho thiy qué trinh nay
mam cuia hat DN dugc quan sat trong khoang thoi gian
tir 0 dén 2 ngay cho thiy su phat trién dang ké caa mam.
Cu thé, chiéu dai mam tang dan theo thoi gian, dat 1,34
cm sau 1 ngay va 4,13 cm sau 2 ngay nay mam. Diéu
nay cho thiy trong qua trinh nay mam caa BN da giai
phong nang luong du trir bang cach phan hily cac chat
dinh dudng da lugng thanh cac don vi nho hon nham
giai phong ning lugng cho mam phat trién [7].

Chi tiéu do Ngay 0 Ngay 1 Ngay 2
Am (%) 57,33+ 0,202 57,95+ 0,672 60,13 + 0,52°
Tro (%) 2,07 £0,09? 2,02 £ 0,062 1,16 + 0,06°
Protein (%) 36,30 +£ 0,282 17,50 + 0,71° 16,25 + 0,35°¢
Chidu dai mam (cm) - 1,43 +0,15° 413+ 0,32°
Ghi chu: dir lidu dwoc trinh bay dudi dang trung binh £ d¢ léch chuan cua ba lan lap. Gia tri trong cling mot
hang cé chir cai gidng nhau thé hién su khéc biét théng ké & mirc ¥ nghia 5 % (p < 0,05).

Ngoai ra, @ 4m cua cac mau DN duy tri & muc cao, tir
57,33 % dén 60,13 %, va khdng co su khéc biét dang
ké gita cac muc thoi gian nay mam khac nhau. Nguoc
lai, ham lwong tro va protein lai c6 xu hudng giam dan
theo thoi gian nay mam, véi mac sut giam khoang 50
% so véi miu ban dau. Sy suy giam ham luong tro
trong qua trinh ngam c6 thé duoc ly giai bai sy mat mat
khoang chét do qué trinh rira trude va sau khi nay mam.
Qué trinh nay lam troi di mot phan cac ion khoang chat
hoa tan, dan dén sy sut giam tong lwong tro trong hat
[13]. Déi vai protein, su giam ham luong dugc giai
thich do trong qua trinh nay mam nito di chuyén vao
nuéce trong quéa trinh ngdm va mot phan protein duoc
st dung dé cung cép ning lwong cho qua trinh nay
mam. Hoat dong thuy phan cia enzyme protease trong
qua trinh nay mam gidp hoa tan céc protein khdng tan
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trong nudc ty nhién nhu albumin va globulin, tir 46 tao
diéu kién giai phong acid amine va peptide tir protein
trong DN. Hon nita, trong qua trinh nay mam, céc
protein khong hoa tan dugc phan huy thanh dang hoa
tan, duoc sir dung 1am ngudn nito chinh cho qué trinh
trao d6i chat cua hat nay mam [14]. Qué trinh nay
khong chi 1am giam ham luong protein tdng sé ma con
tao ra céc peptide va acid amine tu do, c6 thé cai thién
gia tri dinh dudng va tinh dé tiéu hda cia DPNNM [15].
Hon nira, thoi gian nay mam anh huong dén ham lugng
protein hoa tan. Ham lugng protein tang 1én xay ra vi
qué trinh nay mam lam tang hoat dong ctia c4c enzyme
noi tai (amylase, protease, phytase va enzyme pha vo
chit xo), cudi cing cai thién kha ning tiéu hoa chat
dinh dudng. Qué trinh nay mam kich hoat san xuat cac
enzyme khéc nhau, c6 thé chiu trach nhiém cho qué
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trinh t6ng hop sinh hoc protein hoac phan hiy protein
phtc tap. Su két hop giita ngdm, nay mam va nau chin
lam tang gia tri dinh dudng cua cac loai dau bang cach
tang kha nang ti€u hoa protein/tinh bdt va ham lugng
vitamin va giam cac hop chat chong dinh dudng.

3.1.2 Ham luong phenolic, flavonoid tong va hoat tinh
chdng oxy héa

Téng ham luong phenolic va flavonoid cia miu sita
DNNM ting dang ké so voi mau sira DN thong thudng
(Bang 2). Ham luong phenolic va flavonoid tong c¢6 xu
hudng ting dan va dat cyc dai lan luot 1a 526,70 mg
GAE/L va 1427,31 mg QE/L) sau 1 ngdy nay mam trudc

khi giam & ngay thir 2 ciia qué trinh nay mam. Diéu nay
c6 thé 1a do acid phenolic ton tai & dang tw do va dang lién
két trong thuc vat duoc giai phong trong qua trinh nay
mam. Sy gia ting ham lugng phenolic va flavonoid sau
khi nay mam cd thé Ia do hoat dong ting cudng cua cac
enzyme phan hay thanh té bao, gitp thiy phan thanh té
bao va giai phong cac chét phic tap, tir d6 tao diéu kién
thuan lgi cho qué trinh chiét xuat va ting ham luong
phenolic va flavonoid tu do [16]. Tuy nhién, su giam hop
chat phenolic va flavonoid c6 thé duoc giai thich do cac
hop chat nay duoc sir dung lam chat chdng oxy hoa dé
bao vé mam dang phat trién khoi stress oxy hda.

Bang 2 Ham luong phenolic, flavonoid va hoat tinh chdng oxy héa cua sita DNNM.

Chi tiéu do SSMO0 SSM1 SSM2
Phenolic (mg GAE/L) 487,33 + 6,807 526,70 + 13,19° 431,81 £9,43°
Flavonoid (mg QE/L) 584,32 £ 23,052 1427,31 + 76,92° 1016,34 £ 63,51°
ABTS (mg TE/L) 680,90 + 71,16% 817,27 + 29,53° 737,13 £ 18,67°¢
FRAP (mg TE/L) 166,52 = 6,772 190,64 + 12,76" 145,08 £ 5,07¢
Ghi chd: dir liéu duoc trinh bay dudi dang trung binh + d6 léch chuan cua ba lan lap. Gia tri trong cting mét hang c6 chix
céi gidng nhau thé hién su khac biét théng ké & mirc ¥ nghia 5 % (p < 0,05). SSMO: sira DN trudc khi nay mam; SSM1:
stta DPNNM sau 1 ngay; SSM2: sita DNNM sau 2 ngay.

Ngoai ra, két qua phan tich hoat tinh chdng oxy hoa
ABTS va FRAP cua stra BPNNM duoc trinh bay trong
Bang 2 ciing cho thiy su bién dong dang ké theo thoi
gian nay mam. C6 thé thiy rang hoat tinh chdng oxy
hoa cua ca hai phuong phap déu dat gia tri cuc dai sau
1 ngay nay mam (v6i ABTS dat 817,27 mg TE/L va
FRAP dat 190,64 mg TE/L), sau d6 giam dan khi kéo
dai thoi gian nay mam 1én 2 ngay. Xu hudng niy tuong
ddng véi su thay d6i ham luong phenolic va flavonoid
da duoc ghi nhan trude do, cho thidy méi quan hé chit
ché gitra cac hop chat phenolic va hoat tinh chdng oxy
hoa trong DN ndy mam. Sy gia tang hoat tinh chong
oxy hoa nay c6 thé duoc giai thich boi qué trinh nay
mam thiic day su hinh thanh céc phenol hoa tan c6 kha
nang khir g6¢ ty do manh mé ciing nhu sy hoat héa cia
cac enzyme ndi sinh nhu phenylalanine-ammonialyase
va esterase trong qua trinh nay mam [17]. Ngoai ra, cac
nghién ciru trude day ciing chi ra rang sy nay mam cé
thé ting cudng dang ké kha ning chdng oxy hoa cua
chiét xuat hoa tan tir hat vd mam an dwoc nay mam so
V6i hat séng [16].

3.1.3 D¢ duc

SSM1 -

SSMO

T T T T T
o 100 200 300 400 500 600 700
D6 dyc (FNU)

Hinh 1 Do duc cua sita PN khong nay mam (SSMO0) va
stra DN thu nhan tur hat DN sau 1 ngay (SSM1) va 2 ngay
(SSM2) nay mam.
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(A) B) ©

Hinh 2 Sita DPNNM & cac thoi gian nay mam khac nhau:
(A) 0 ngay, (B) 1 ngay va (C) 2 ngay.

Két qua phan tich do duc cua sita DNNM duoc trinh
bay trong Hinh 1 va minh hoa tryc quan qua Hinh 2 cho
thdy su gia ting dang ké theo thoi gian nay mam. C6
thé thay rang gia tri ¢ duc ting tir 493,78 FNU ¢ mau
ddi chung 18n (622,11-675,89) FNU sau (1 va 2) ngay
nay mam. Su thay d6i nay c6 thé duogc giai thich boi
qua trinh thay phan carbohydrate trong qua trinh nay
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mam va sy hoa tan duong ting 1én do xtr Iy nhiét [7].
Pang cha y, qua trinh xt ly nhiét khéng chi lam tang
d6 duc ma con déng vai trd quan trong trong viéc bién
tinh cac thanh phan khang dinh dudng, kéo dai thoi han
str dung, cai thién do 6n dinh va cac dac tinh cam quan
ctia san pham cudi cung. Nhiéu nghién ciru trude day
cling da chi ra rang xu ly nhiét 1a budc can thiét dé dat
duoc va duy tri do on dinh d6 duc cua sita DN. Nhiing
phét hién nay khong chi giai thich sy khac biét vé mau
sac va do duc quan sat dugc, ma con nhan manh tam
gquan trong cua qua trinh xt ly nhiét trong san xuét sira
DNNM chit lwong cao.

3.2 Sy thay d6i chat lwong cua panna cotta tir sita
DNNM trong qua trinh bao quan

3.2.1 Mau sic

Sy thay ddi cua chi s6 mau sic cua banh panna cotta
khong chtra lactose tir sita DPNNM bi anh huong boi
thoi gian nay mam duoc trinh bay trong Bang 3.

Bang 3 Sy thay ddi thudc tinh mau séc cua panna cotta tir sita DNNM theo thoi gian bao quan

Theoi gian bao quan (ngay)

M4Au kh4o sat 0 3 \ 10
L*
BM_PC 90,60 + 2,327 88,10 + 1,2982 90,40 + 0,847
SSMO_PC 89,30 + 1,427 83,70 + 5,507 90,50 + 1,657
SSM1_PC 90,00 + 0,827 87,10 + 2,47BA3 91,40 + 0,978AP
SSM2_PC 92,80 + 1,818¢° 88,60 + 1,075 92,30 + 1,4980
b*
BM_PC 9,75 + 0,467 9,22 + 0,4482 21,00 + 1,058°
SSMO0_PC 11,20 + 0,4280 9,14 + 0,38B2 21,10 + 1,108¢
SSM1_PC 12,30 + 0,480 6,50 + 0,55 19,50 + 0,71A¢
SSM2_PC 11,80 + 0,79CBb 6,89 + 1,057 20,10 + 0,578A¢

Ghi ch: dir liéu dugc trinh bay dudi dang trung binh + do léch chuan cua ba lan lap. Gia tri trong ciing mot
hang c6 chit cai in thuong va gid tri trong cling mot cot ¢6 chit cai in hoa gidng nhau thé hién su khac biét
thong ké & miic ¥ nghia 5 % (p < 0,05). BM_PC: miu panna cotta sir dung sira bo nguyén kem; SSM0_PC:
mau panna cotta st dung sita DN khong ndy mam; SSM1_PC: miu panna cotta sir dung sita DN sau 1 ngay

nay mam, SSM2_PC: miu panna cotta sir dung sira DN sau 2 ngay nay mam.

Két qua phan tich mau sic ctua cadc mau panna cotta
trong qua trinh bao quan duoc trinh bay trén Bang 3 va
Hinh 3. Gia tri d6 sang cua tit ca cac mau khong co su
thay ddi dang ké trong sudt thoi gian bao quan tir 0 dén
10 ngay trong khi d6 vang thé hién xu huéng ting rd
rét, dic biét 1a sau 10 ngay. Hon nita, CAc mau panna
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cotta tir sira DPNNM thé hién do vang cao hon so voi
panna cotta truyén thong ngay tir ngay dau bao quan.
Su gia tang d6 vang theo thoi gian, dac biét la ¢ cac
Mau panna cotta tir sita DN nay mam, cd thé duoc giai
thich bai qua trinh thiy phan B-carotene. Qua trinh nay
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duoc cho 1a mot trong nhitng hé qua cua viéc bao quan
san pham trong diéu kién do 4m va nhiét d6 cao.

BM_PC SSMO_PC SSM1_PC SSM2_PC

/“ Y //‘ =

/“ . —
/ N \ N
|

{ .'\
!

Hinh 3 Sy thay d6i ngoai quan ciia panna cotta tir sita PNNM theo thoi gian bao quan. Ghi chi: BM_PC: mau panna cotta
sir dung sita bd nguyén kem, SSMO_PC: mau panna cotta sir dung sita DN khong nay mam, SSM1_PC: mau panna cotta
str dung sita DN sau 1 ngay nay mam, SSM2_PC: mau panna cotta str dung sira DN sau 2 ngay nay mam.

3.2.2 Cau trdc

Anh huéng cua viéc thay thé sita bang sita DNNM dén
cau tr(c cua panna cotta trong qua trinh bao quan dugc
trinh bay trong Bang 4. Két qua cho thdy miu panna
cotta tir sira DN khéng ndy mam c6 do cing cao nhit,
trong khi cac mau sir dung sira DNNM c6 do cing thap
hon so v6i mau truyén thong. Tuy nhién, do cing cua tat
ca cac miu déu ting dang ké theo thoi gian bao quan
lanh. Do dan hodi va d6 cb két cua cac mau panna cotta
tir sita DPNNM khong co6 su khac biét dang ké theo thoi
gian bao quan, dao déng trong khoang 10,76-11,96 va
0,49-0,59 twong ung. P déo va d6 dai cling ¢6 xu hudng
tuong tu nhu do cimg, nhung cac mau tir sira DNNM lai
cao hon so voi mau truyén thong. Su khéc biét nay co
thé do sur thay doi trong thanh phéan protein va ham luong
chit béo.

Khi ham luong chat béo giam, c6 thé xay ra mac do
lien két chéo cao cua cac phan tir protein, dan dén mang
ludi ba chiéu c6 kha ning chdng bién dang cao hon.
Ngudn protein sita anh huéng dang ké dén do6 cing cua
sira chua, v6i cac mau bd sung caseinate va protein sita
c¢6 do cung thap hon so vi miu bd sung dam tir vang
sira ¢6 dic, nhung van cao hon miu ddi chang [18].
Hon nita, viéc nay mam nguyén lidu tir thuc vat 13 mot
phuong phap thay thé cho viéc xtu Iy bang enzyme va
ciing tiét kiém chi phi. Viéc kich hoat cac enzyme nhu
amylase va protease c6 thé lam thay d6i dang ké céc
dic tinh chtre ning va thanh phan cia nguyén lidu thuc
vat [8]. Mirc d6 nay mam c6 thé 1a do qué trinh thay
phan tinh bot gay ra su thay ddi trong dic tinh tao gel
cua sita chua DN va sita DN, dan dén dic diém két cau
d& chap nhan hon.

Bang 4 Sy thay doi thuoc tinh cau tric ciia panna cotta tir sira DNNM theo thoi gian bao quan

Thai gian bao quan (ngay)
M4u khio sat 0 3 y 10
Do cung (hardness), g
BM_PC 482,50 + 67,1852 581,50 + 25,674 571,25 + 36,307
SSMO_PC 663,00 + 52,42¢2 899,00 + 52,3380 1032,67 + 77,155
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SSM1 _PC 274,75 + 23,507 694,67 + 45,28*° 601,00 + 45,76"°
SSM2_PC 523,25 + 56,3982 612,00 + 55,2940 647,25 + 27,46"°
D¢ dan hoi (springiness), mm
BM_PC 11,58 + 0,218 11,82 £ 0,16 11,92 +£0,26"
SSMO_PC 11,31 £0,51% 11,40 £ 0,35 11,85 + 0,45%
SSM1_PC 10,76 £ 0,35 11,68 + 0,197 11,77 £ 0,177
SSM2_PC 11,96 + 0,255 11,50 £ 0,09 11,77 £ 0,614
D6 co ket (cohesiveness)
BM_PC 0,59 + 0,028 0,54 + 0,017 0,56 + 0,03%
SSMO0_PC 0,52 +0,03B* 0,53 + 0,04 0,52 + 0,06%
SSM1_PC 0,58 + 0,06B*2 0,57 + 0,024 0,55 + 0,044
SSM2_PC 0,49 + 0,06™ 0,53 £ 0,01* 0,51 +0,03%
D¢ déo (gumminess)
BM_PC 221,00 + 32,5382 315,67 + 15,187 296,00 + 18,034°
SSMO_PC 340,33 + 17,95% 458,00 + 17,57 520,00 + 33,96°¢
SSM1_PC 151,25 + 13,004 385,67 + 19,14°° 326,50 + 5,454
SSM2_PC 220,00 + 4,248 335,00 + 18,734 325,75 + 15,487
D¢ dai (chewiness), mJ
BM_PC 25,45 + 3,898 36,67 £ 1,137 36,15 + 2,834
SSMO0_PC 38,50 + 2,33¢2 52,53 + 2,330 60,43 + 1,138¢
SSM1_PC 16,90 £ 0,072 44,13 + 2,855¢ 37,75 + 1,06"°
SSM2_PC 26,15 + 0,648 37,83 £ 0,287 37,55 + 1,017
Ghi chu: dir liéu dwoc trinh bay dudi dang trung binh + d¢ léch chuan cua ba lan lap. Gia tri trong cling mot
hang c6 chit cai in thuong va gid tri trong cling mot cot ¢6 chit cai in hoa gidng nhau thé hién sy khac biét
thong ké & muc y nghia 5 % (p < 0,05). BM_PC: mau panna cotta st dung sita bo nguyén kem; SSM0_PC:
mau panna cotta sir dung sira DN khong nay mam; SSM1_PC: miu panna cotta sir dung sita DN sau 1 ngay
nay mam; SSM2_PC: mau panna cotta sir dung sita DN sau 2 ngay nay mam.

3.2.3 Chit luong vi sinh

Anh huong cua thoi gian bao quan dén chi sé vi sinh cia panna cotta tir sita DNNM dwoc trinh bay trong Bang 5. Két
qua cho thiy trong 10 ngay dau bao quan, ca 4 mau déu c6 chét luong vi sinh phi hop véi tiéu chudan TCVN
12443:2018. Tuy nhién, dén ngay thir 10, c6 dau hiéu cua su phat trién vi sinh vat, dac biét 13 & hai mau panna cotta
str dung sita DN nay mam.

Bang 5 Chat lugng vi sinh ctia panna cotta tir sita PNNM theo thoi gian bao quan

Mat d¢ (CFU/g)
MAu khao sat Tong vi sinh vat hiéu khi E. coli ] Coliforms Téng men maoc
Ngay 0
Ngay 0

BM_PC <10 <10 <10 <10
SSMO_PC <10 <10 <10 <10
SSM1_PC <10 <10 <10 <10
SSM2_PC <10 <10 <10 <10

Ngay 3
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BM_PC <10 <10 <10 <10
SSMO_PC <10 <10 <10 <10
SSM1_PC <10 <10 <10 <10
SSM2_PC <10 <10 <10 <10

Ngay 10

BM_PC <10 <10 <10 <10
SSMO_PC <10 <10 <10 <10
SSM1 _PC 3,2 x 10* <10 2,0 x 10° 9,1 x 10°
SSM2_PC 1,4 x 10* <10 <10 <10
Ghi chi: BM_PC: mau panna cotta str dung sira bo nguyén kem; SSMO_PC: mau panna cotta str dung sira DN khong nay
mam; SSM1_PC: mau panna cotta sir dung sira DN sau 1 ngay nay mam; SSM2_PC: mau panna cotta st dung sita DN sau
2 ngay nay mam.

3.3 banh gia cam quan panna cotta tir stta DPNNM

Mau séc

7 1
1

7
/

Céu truc Vi

[Issmo_pc [ Issmi1_PC [_|ssm2_PC [ |BM_PC

Hinh 4 Dac tinh cam quan caa panna cotta tir sita DPNNM
khi so sanh véi panna cotta truyén thong tir sira bo. Ghi chu:
BM_PC: mau panna cotta sir dung sita bd nguyén kem,
SSMO_PC: mau panna cotta sir dung sita DN khong nay
mam, SSM1_PC: miu panna cotta sir dung sita DN sau 1
ngay nay mam, SSM2_PC: mau panna cotta sir dung sira
DN sau 2 ngdy nay mam.

Anh huéng cua phan tich danh gia cam quan cta panna
cotta tir stra DPNNM duoc trinh bay trong Hinh 4. Nhin
chung, mau panna cotta truyén théng dugc dénh gia cao
nhat & tat ca cac tiéu chi cam quan. Tuy nhién, cac mau
tir sita DPNNM ciing thé hién mét sé wu diém dang ké.
V& céu tric, mau panna cotta tir sita DNNM ngay 2 va
ngay 0 nhan dugc diém thap hon so vé6i hai mau con

lai. Didu nay c6 thé lién quan dén su thay doi trong
thanh phan va dic tinh cia protein DN trong qué trinh
nay mam. Xét vé vi, mac di mau panna cotta tir sira bo
van duoc wa chudng hon, tuy nhién cac mau tir sita
DNNM ciing nhan dugc danh gia tich cuc. Pang chu y,
mui ciia hai mau panna cotta tir sira PNNM ngay 1 va
ngay 2 duoc yéu thich hon so v6i mau ngay 0. Sy cai
thién nay cho thay qué trinh nay mam cé thé nang cao
huong vi va cac dic tinh cam quan cua san pham tur
PN. Su cai thién vé mui trong cac mau tir sita DPNNM
c6 thé duoc giai thich bai su hinh thanh cac hop chét
hwong thom méi trong qua trinh nay mam. Nghién ciru
true day cho riang cc acid amine va duong tu do duoc
giai phong trong qué trinh nay mam cé thé déng vai tro
nhu tién chat cho viéc hinh thanh cac hop chat mui
thom dé chju [19]. Piéu nay khdng chi lam ting huong
vi tong thé ma con gép phan cai thién cam nhan vé mui
cua san pham.

4 Két luan

Viéc sir dung dau nay mam trong c4c mon trang miéng
khong chira lactose mé ra mot huéng di day hira hen dé
tang cuong gia tri dinh dudng va cac dac tinh chirc nang
huéng dén cac ddi tugng ngudi ding mai. Nay mam la
mot qua trinh sinh hoc tw nhién c6 thé thay d6i dang ké
thanh phan dinh dudng cua dau, khién ching phu hop
VGi cac san pham thuc pham maéi nhu moén trang miéng
khong chira lactose. Qua trinh nay khong chi cai thién
kha dung sinh hoc ciia céc chat dinh dudng ma con ting
cuong cac dac tinh cam quan va chuc nang cua san
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pham cudi cing. Két qua cho thay qua trinh nay mam  trdc va mui vi. Tém lai, sita DPNNM 1a mét lya chon
sau | ngy lam ting dang ké ham lwong cac chit chdng  thay thé tiém ning trong cac mon trang miéng khong
oxy hoa va hoat tinh cua chiing. Xét vé mat cam quan, chura lactose, ting cudng ca loi ich sic khoe va chat
cadc mAu panna dugc thay thé hoan toan bang sita  luogng cam quan so Vi sita DN khong nay mam.
DNNM ciing thé hién sy yéu thich vé thudc tinh ciu
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Application of germinated soy milk in the development of lactose-free panna cotta

Nguyen Quoc Duy”, Dang Thanh Thuy, Nguyen Vinh Lam, Tran Thi An Binh, Vo Thi Ngoc Diem,
Chau Diem Huynh, Luong Nguyen Phi Nhut,

Institute of Applied Technology and Sustainable Development, Nguyen Tat Thanh University
“ngduy@ntt.edu.vn

Abstract The study was conducted to evaluate the applicability of germinated soy milk in developing a lactose-
free panna cotta dessert recipe for people with lactose intolerance. The quality assessment of soy milk germinated
after 0 day, 1 day and 2 days showed that the total phenolic and flavonoid contents exhibited an upward trend,
peaking at 526.70 mg GAE/L and 1427.31 mg QE/L, respectively, after 1 day of germination. However, these
levels subsequently declined on the following day. Similar results were also observed for antioxidant activity with
ABTS free radical scavenging activity and FRAP ferric reducing activity reaching 817.27 mg TE/L and 190.64 mg
TE/L after 1 day of germination, respectively. The germinated soy milk was then incorporated into the panna cotta
recipe and the products were refrigerated for 10 days to evaluate the quality change. It can be seen that the
yellowness showed a clear increase after 10 days, and the panna cotta samples from germinated soy milk showed
higher yellowness than the traditional panna cotta even from the first day of storage. The panna cotta from non-
germinated soy milk had the highest firmness; whereas the panna cotta samples from germinated soy milk showed
less firmness compared to the traditional panna cotta made from cow's milk. In addition, the firmness of all samples
increased significantly over storage time.

Keywords Panna cotta; Germinated soybean; Antioxidant; Texture.
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