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TOM TAT

Nghién ciru niy nhim danh gi4 sy bién doi chat lugng cia san pham sita hat diéu - gao lit bo sung
nude ép dua trong didu kién bao quan lanh (4 - 6°C) trong 15 ngay. Cac chi tiéu duoc khio sat bao
gém: Thanh phﬁn dinh dudng, hop chét co hoat tinh sinh hoc, oxy hoa lipid, d6 on dinh hé phan tan, vi
sinh va cam quan. Két qua cho thay, ham luong dwong, protein va lipid giam nhe (4 - 6%), trong khi
céc hop chit chéng oxy héa suy giam rd rét, dic biét anthocyanin (17%) va carotenoid (13%). Pong
thoi, cac chi s6 oxy hoa lipid (AV, PV, TBARS) téng manh (70 - 80%), phan anh qua trinh oxy hoa
dién ra lién tuc. D6 6n dinh hé phan tan suy giam v6i do nhot giam 11%, do bén nhil giam 6 - 7% va
tach 16p tang dang ké. Cac bién ddi nay c6 mdi lién hé chit ché véi sy suy giam cam quan, trong do
két cau va vi giam manh nhét (20 - 24%). Vé vi sinh, san phdm duy tri an toan trong 10 ngay dau,
nhung xuat hién ndm men - nAm méc ¢ mirc thap vao ngay 15. Két qua cho thay, su suy giam chat
luong chiu chi phéi boi oxy hoa lipid, phan hity hop chét chdng oxy héa va mét 6n dinh hé keo - nhii
tuong. Thoi han sir dung dé xuét ctia san phim 1a 10 ngay trong diéu kién bao quan lanh.

Tir khéa: Bdo qudn lanh, hoat tinh khing oxy héa (DPPH), medc ép dira, sita hat diéu - gao lirt do,

stta thye vat.

1. DAT VAN BE

Nhiing nim gan day, d6 uéng c6 ngudn gdc
thuc vat phat trién manh nho xu huoéng ti€u dung
lanh manh va bén vimg [1, 2]. Cac san phdm nay
cung cap lipid khong bdo hoa, protein thuc vat va
céc hop chat hoat tinh sinh hoc nhu polyphenol,
flavonoid va anthocyanin [3, 4]. Trong d6, gao lut
d6 1a ngudn gidu chat chdng oxy hoa, con hat
didu cung cip protein va axit béo khong bdo hoa
c6 gia tri dinh dudng cao [3, 5]. Bén canh do,
nude ép dira dwoc bd sung nham cai thién huong
vi tu nhién va cung cp enzyme bromelain c6 kha
ning thuy phan mot phan protein. Tuy nhién, cac
axit hitu co va bromelain trong nudc ép dua cling
¢6 thé anh huong dén tuong tac gitra protein, lipid
va polysaccharide, tir d6 lam thay d6i do 6n dinh
cua hé keo - nhil twong trong qua trinh bao quan
[6, 7]. Vi vay, viéc danh gia su 6n dinh cta san
pham sau khi bd sung nude ¢p dua co y nghla
quan trong d6i voi phat trién va thuong mai hoa
san pham. Khac v6i sira dong vat c6 cdu trac
micelle casein bén viing, sira thuc vat ton tai dudi
dang hé keo - nhii twong da pha, trong d6 d6 6n
dinh phu thuéc vao didu kién dong héa, thanh
phan nguyén liéu va twong tic gitra cac cdu tir [6,

8, 9]. Trong qua trinh bao quan lanh, cac hop chat
hoat tinh sinh hoc nhu polyphenol, anthocyanin
va carotenoid dé bi oxy hoa hodc phan hiy duéi
tac dong cua oxy hoa tan, anh sang va pH, lam
suy giam hoat tinh chong oxy hoa va chat luong
cam quan [9, 10]. Dong thoi, qua trinh oxy hoa
lipid 1am gia tang cac chi s6 axit (AV), peroxide
(PV) va TBARS, anh huong truc tiép dén gia tri
dinh dudng va mui vi ciia san pham [5, 11]. Su
mét on dinh cta hé nhii twong con 1am giam do
nhot, giam do bén nhii, ting hién tuong tach 16p
va tao dleu kién cho vi sinh vat phat trién ¢ giai
doan cudi bao quan mic du san phim di dwoc xir
ly nhiét [6, 8, 12, 13]. Do do, nghién clru nay
duoc thuc hién nhim danh gia toan di¢én sy thay
dbi chat lwong cua san pham trong diéu kién bao
quan lanh, 1am co s¢ khoa hoc dé dé xuét thoi
han st dung phu hop va cung cap dir liéu phuc vu
phat trién cc san pham sita thuc vat tir ngudn
nguyén liéu trong nudc.

2. PHUONG PHAP NGHIEN CUU
1. Vat liéu

Mau nghién ctu la stra hat diéu - gao lut do
bo sung nudc €p dira dugc san xuat theo cong
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thire va diéu kién cong nghé¢ da duogc tdi wu hoa
trong nghién ciru trudc bang phuong phap bé mat
dap ung (Response Surface Methodology -
RSM). Céng thirc t6i wu gom ty 1é hat diéu : gao
lut d6 = 60 : 40, ty 1€ nguyén li€u : nuéc 1 : 6
(W/v) va 9% (v/v) nuge ép dira tuoi. Hon hop sau
phéi tron duge xir 1y bang enzyme bromelain tu
nhién co6 trong nude ép dira & 45 + 5°C trong 52,5
phut, sau d6 dong hoa & 250 bar, rot vao chai thiy
tinh dung tich 200 mL, thanh tring ¢ 70°C trong
20 phat, 1am ngudi. San pham sau khi ché bién
dugc str dung 1am mau nghién ctru dé danh gia su
bién d6i thanh phan dinh dudng, hop chét hoat tinh
sinh hoc, oxy hoa lipid, do on dinh hé keo - nhil
tuong, vi sinh va cam quan trong diéu kién bao
quan lanh ¢ 4 - 6°C.

Hinh 1. Miu chai sin phim sira hat diéu - gao
It dé 200 mL dung trong chai thiy tinh dwec
thanh trung 70°C/20 phut

2. Phuong phap nghién ciru

2.2.1. Khao sat thoi gian bdo qudn

San pham sira hat diéu - gao 1ot do bd sung
nude ép dua sau khi dugc ché bién theo cong
thirc da t6i wu duge rét vao chai thuy tinh dung
tich 200 mL, déng nép kin, thanh tring & 70°C
trong 20 phut, lam ngudi va bao quan & 4 - 6°C.
Diéu kién thanh trung dugc lya chon nhdm han
ché tac dong bat lgi cua nhiét d cao dén cac hop
chit hoat tinh sinh hoc va chét luong cam quan,
dong thoi bao dam kha ning kiém soat vi sinh ddi
v6i san pham nghién ctru. Nhiét do bao quan 4 -
6°C dugc lya chon vi day la diéu kién bao quan
lanh phé bién ddi voi dd udng thanh tring va phu
hop vé6i diéu kién phan phdi, tiéu dung hién nay
[6, 8, 13].

Thi nghiém dugc b tri theo ddi trong 15
ngay, véi cac thoi diém ldy mau vao ngay 0, 5, 10

va 15. O mdi thoi diém, cac mau duge phan tich
cac chi tiéu chit luong gém: pH, d6 nhét, ham
luong chat rin hoa tan tong (°Brix), thanh phan
dinh dudng (dudng tdng, protein, lipid), hoat tinh
chéng oxy hoa (DPPH), tong polyphenol (TPC),
anthocyanin, carotenoid, cac chi sb oxy hoa lipid
(AV, PV va TBARS), d6 bén nhi, do tach lop,
tong sO vi sinh vt hiéu khi, Coliform, nim men -
nam mdc va danh gid cam quan. Mdi chi tiéu
dugc xac dinh trén ba lan lap doc lap (n = 3)
nham bao dam d6 tin cdy cia két qua.

2.2.2. Pdnh gid mitc d¢ chdp nhdn cia nguoi
tiéu dung

Khao sat thj hiéu dwgc thuc hién trén 60
nguoi tiéu dung bang thang Hedonic 7 di€m, tir
1 = rat khong thich dén 7 = rat thich. Két qua
dugc tong hop theo tan suat va tinh diém trung
binh [14].

2.2.3. Phdn tich chat lwong san pham

Gia tri pH dugc xac dinh bang may do pH dién
cyc [15]. Ham lugng chit rin hoa tan tong s0
(°Brix) dugc xac dinh bang khic xa ké cam tay
[16]. D6 nhét duoc xic dinh bing nhét ké
Brookfield DV-E ¢ 25°C theo Pan va cs (2023) [6].

Ham lugng duong tong duoc xac dinh theo
phuong phép phenol-sulfuric axit [17, 18]. Ham
luong protein dugc xac dinh theo phuong phap
Kjeldahl AOAC 991.20 [19, 20], lipid tong dugc
xac dinh bang phuong phap Soxhlet AOAC
989.05 [20].

Hoat tinh chéng oxy héa DPPH duoc xéc
dinh theo phuong phéap cua Brand-Williams va
cs (1995) [21], Ham lugng phenolic tong (TPC)
duoc xac dinh bang thudc thir Folin-Ciocalteu
[19, 20], anthocyanin dugc xac dinh theo
phuong phap chénh léch pH [22], carotenoid
dugc xac dinh theo phuong phap quang phd
UV-Vis [23].

Mtc d6 oxy hoéa lipid dugc danh gia thong
qua chi sb axit (AV), peroxide (PV) va TBARS
duoc xac dinh theo phuong phap AOCS Cd 3d-
63 cuia Buege va S. D. Aust (1978) [24].

Do 6n dinh coa hé keo - nhil tuong dugc danh
gia théng qua d6 bén nhii va do tach 16p bang
phuong phap ly tdm theo McClements (2016)
[25]. Cac chi tiéu nay dugc st dung dé theo ddi
su thay doi cdu triic cia hé phan tan trong qua
trinh bao quan.
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Téng sb vi sinh vat hiéu khi, Coliforms va
ndm men - nAm mdc duoc xac dinh 1an luot theo
TCVN 4884-1:2015 [26], TCVN 6848:2007 [27]
va TCVN 8275-1:2010 [28].

2.3. Phwong phap xir Iy s6 liéu

Mai thi nghiém dugc tién hanh lp lai ba lan
(n=3), sb liéu thi nghiém dugc trinh bay dudi
dang gia tri trung binh (+ SD). Db thi biéu dién
bing phan mém Excel (Microsoft Office
Professional Plus 2021).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng cia thoi gian bao quin
dén cac chi tiéu dinh dudong

Két qua ¢ hinh 2 cho thdy, ham luong dudng
tong, protein va lipid tong ctia san phim c6 xu
huéng giam nhe trong 15 ngay bao quan lanh ¢ 4 -
6°C. Cu thé, ham lugng duong tong giam tir 4,82
xudng 4,54 g/100 mL, twong ng 5,8%; protein
giam tir 2,05 xubng 1,93 g/100 mL, tuong tmg
5,9% va lipid tong giam tir 3,96 xudng 3,79 g/100
mL, twong tng 4,3%. Tuy nhién, cic gia tri tai
nhimg thoi diém bao quan déu mang cung ky tu
théng ké, cho théy su khac biét chua c6 y nghia
théng ké (p > 0,05). Vi vy, cac bién d6i ghi nhan
chi phan 4nh xu huéng giam vé mit sb hoc, chua
du co so dé két luan rang cac thanh phan dinh
dudng da suy giam déng ké trong thoi gian bao
quan. Xu huéng nay co thé lién quan dén sy thay
ddi trang thai phan tan cta h¢ san phim, bao gom:
Hién tuong két tu protein, twong tac giita protein
va cac hop chat phenolic, ciing nhu sy tach pha
hodc bam dinh lipid Ién thanh bao bi.

Két qua nay tuong dong véi cac nghién ciru
trudc day trén do udng sita hat. Lima va cs (2021)
[8] ghi nhan lipid giam 3 - 6% sau 14 ngay kém
hién twong tach pha rd rét. Pham va cs (2024)
[10] cling bao cdo muc giam protein tr 4 - 7%
trén d6 udng tir gao. Pang chi ¥, Daryani va cs
(2024) [12] khang dinh sy suy giam dinh dudng
trong sira thuc vét chu yéu do mét 6n dinh hé keo
- nhil twong va tuong tac ndi h€ hon la do vi sinh
vat hay enzyme.

So v4i hé d6 uéng phéi tron stra bo - dau,
muc do suy giam protein trong nghién ciru nay
cao hon nhe. Két qua nghién ciru ciia Kurbanova
va cs (2024) [29] ghi nhan ham lugng protein chi
giam khoang 3 - 5 % trong cung diéu kién bao
quan lanh. Sy khac biét nay c6 thé lién quan dén

dic diém cAu trac cta hé sira thue vat, von khong
c¢6 mang micelle casein gitip 6n dinh pha phan tan
nhu sita dong vat. Béng thoi, sy hién dién cua
nudc ép dua voi cac axit hiru co va enzyme
bromelain c6 thé 1am thay d6i twong tic giira
protein va cac cdu tir trong hé, gop phan 1am giam
d6 6n dinh cua nhil twong trong qua trinh bao
quan [6, 8]. Két qua nghién ctru cho thdy su suy
giam chét luong ciia san phim c6 mdi lién quan
chédt ché voi hién tugng mét 6n dinh hé phén tan
va cac tuong tac 1y - hoéa dién ra trong qua trinh
bao quan lanh.
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Hinh 2. Sy thay d6i ham hrong dwong tong,
protein va lipid ciia sira hat diéu - gao It d6 bd
sung nuwdc ép dira trong qua trinh bao quan lanh

~Ghi_chu: Cac gia tri trén cung mot duong
biéu dién mang cing chit cdi phia trén cho thdy
khéng cé sw khdc biét c6 ¥ nghia thong ké giita
cdc thoi diém bdo quan (p > 0,05).

3.2. Anh hwéng ciia thoi gian biao quan dén
cac hop chit hoat tinh sinh hoc va oxy héa lipid

D¢ lam rd mdi lién hé giita sy suy giam cac
hop chat hoat tinh sinh hoc va qua trinh oxy hoa
lipid trong thoi gian bao quan, cac chi tiéu DPPH,
TPC, anthocyanin, carotenoid, AV, PV va
TBARS duogc theo doi dinh ky; két qua duoc
trinh bay trong bang 1.

Két qua tai bang 1 cho thdy, trong qua trinh
bao quan lanh 4 - 6°C trong 15 ngay, cac hop
chit co hoat tinh sinh hoc cua san pham suy giam
c6 y nghia thong ké (p < 0,05), dong thoi cac chi
s6 oxy hoa lipid tang lién tuc theo thoi gian. Cu
thé, hoat tinh chéng oxy hoa DPPH giam tir 47,25
xudng 45,95% (2,7%), TPC giam tir 342 xubng
318 mg GAE/L (7,0%), anthocyanin gidm tir 18,6
xudng 154 mg C3G/L (17,2%) va carotenoid
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giam tir 3,42 xubng 2,98 mg/L (12,9%). Nguoc
lai, chi s6 AV ting tir 0,68 1én 1,18 mg KOH/g
lipid (73,5%), PV tang tr 0,82 1én 1,46 meq
0O:/kg lipid (78,0%) va TBARS ting tir 0,118 1én

0,201 mg MDA/kg mau (70,3%). Xu huéng nay
cho thdy sy suy giam dong thoi cua hé hop chat
chéng oxy hoa va su gia ting cua cac san pham
oxy hoa lipid trong qua trinh bao quan.

Bing 1. Bién ddi cac hop chit hoat tinh sinh hoc va oxy héa lipid trong qua trinh bio quin lanh
Tbggl ffll:r‘ll DPPH (%) | TPC (mg |[Anthocyanin|  Carotenoid | AV (mg | PV(meq | TBARS (mg
(nggy) ” | GAE/L) |(mgC3G/L) (mgL) |KOH/glipid)| O:/kg lipid) | MDA/kg méu)
0 4725+025%| 342+ 6% | 18,6+ 0,5°| 3,42+0,08° | 0,68 +0,03%|0,82+0,04| 0,118 + 0,006°
5 47,00 +0,05" | 336 5™ [17,9+0,5° | 3,31 +0,07° | 0,79 +0,03° | 0,96 +0,05° | 0,134 + 0,007°
10 46,59 +0,05°| 327+7° | 16,8+ 0,6°| 3,17+0,09° | 0,95+0,04° | 1,18 +0,06" | 0,161 +0,008°
15 4595+0,05°| 3188 |[154+0,7°| 2,98+0,10° | 1,18 £0,05* | 1,46 +0,08* | 0,201 +0,010°

Ghi chu: Cdc gia tri trung binh mang chit cai khdc nhau trong cung mot cot khac biét co y nghia

théng ké ¢ mirc 5%.

Su giam DPPH, TPC, anthocyanin va
carotenoid chii yéu lién quan dén qua trinh oxy
hoa va phan hily cac hop chat phenolic dudi tac
dong cua oxy hoa tan, anh sang va pH. Trong do,
anthocyanin 12 nhoém nhay nhét nén c6 toc do suy
giam 16n nhat, phu hop véi ban chat ciu tric
khong bén ciia nhém sic t6 nay. Pong thoi, cac
hop chat phenolic con tham gia phan tng voi
protein va lipid, lam gidm ham luong tuy do trong
hé. Nguoc lai, su gia ting AV phan anh qua trinh
thity phan lipid tao axit béo tu do, trong khi PV va
TBARS lan luot biéu thi sy hinh thanh céc san
pham oxy hoa bac mét (hydroperoxide) va béc hai
(aldehyde nhu malondialdehyde). Sy gia ting
dong thoi cia PV va TBARS cho thiy qué trinh
oxy hoa lipid dién ra lién tuc va tich liiy trong sudt
thoi gian bao quan. Két qua nay phu hop voi két
quéa cac nghién ctru trude trén dd udng thyc vit.
Ali va cs (2018) [30] ghi nh&n ham lugng
polyphenol giam khoang 5 - 10% sau 10 - 15 ngay
bao quan, trong khi Lin va cs (2020) [11] hoat tinh
chdng oxy hoa cta nudc ép thuc vat giam 2 - 5%
trong diéu kién bao quan lanh. Déi véi hé sira hat,
Pham va cs (2024) [10] bao cao TPC giam khoang

- 9% va hoat tinh chdng oxy hoa giam twong tmg
trong qué trinh bao quan d6 ubng tir gao. Vé oxy
hoa lipid, két qua nghién ctru ciia Lima va cs
(2021) [8] trén sita hat diéu ghi nhan PV ting
khoang 60 - 80% sau 14 ngay, tuong duong voi
muc tang 78 % trong nghién cuu nay. Ngoai ra,
nghién ctu cua Pan va cs (2023) [6] clng cho
thdy, trong cac hé sita hat diéu, sy gia tang
TBARS c6 lién hé chat ché vai sy suy gidam do on
dinh va cam quan ctia san pham.

So voi hé d6 uéng phéi tron stra bo - dau,
muc do suy gidm protein trong nghién cliru nay
twong d6i cao. Két qua nghién ctu coa
Kurbanova va cs (2024) [29] ghi nhan ham lugng
protein chi giam khoang 3 - 5% trong cung diéu
kién bao quan lanh. Sy khac biét nay co thé lién
quan dén dic diém cAu truc cua hé sira thuc vat,
v6n khong c6 mang micelle casein gitp 6n dinh
pha phan tan nhu sita dong vat. Pong thoi, su
hién dién ctia nude ép dira voi cac axit hitu co va
enzyme bromelain c6 thé lam thay d6i tuong tac
gilta protein va cac ciu tir trong hé, gop phan lam
giam do o6n dinh cua nhi tuong trong qua trinh
bao quan [6, 8]. Két qua nghién ciru cho thay, su
suy giam chat lugng ciia san pham c6 moi lién
quan chit ché voi hién tugng mat 6n dinh hé phéan
tan va cac tuong tac ly - hoa dién ra trong qua
trinh bao quan lanh.

3.3. Anh huéng cia thoi gian bio quan
dén do 6n dinh hé phan tan

Do 6n dinh cua hé keo - nhii trong 1a mot
trong nhimg chi tiéu quyét dinh chit luong va
thoi han st dung cua sita thyc vat. Trong san
pham sita hat diéu - gao lat do bd sung nudc ép
dira, cac bién d6i vé pH, qua trinh oxy hoéa lipid,
cung véi sy hién dién cua cac axit hitu co va
enzyme bromelain tir nudc ép dira c6 thé lam thay
d6i tuong tac giita protein, lipid va
polysaccharide, tir d6 anh hudng dén ciu trac cia
hé phan tan trong qua trinh bao quan [6, 8, 12].
Vi vay, nghién ctru da theo ddi céc chi ti€u phan
anh do 6n dinh cta hé phan tan gdbm do nhot, do
bén nhii, d6 tach 16p va pH; két qua duoc trinh
bay trong bang 2.
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Két qua tai bang 2 cho tha,y trong 15 ngay
bao quan lanh (4 - 6°C), d0 on dinh hé phén tan
suy giam 16 rét (p < 0,05). Cu thé, dd nhét giam
11,4% (tr 66,40 xudng 58,80 cP), do bén nhii

giam 6,7% (tir 96,4 xudng 89,9%), trong khi do
tach 10p ting manh tir 0,8 1én 6,7% (gap 8,4 lan).
Chi s pH ciing giam nhe tir 5,986 xudng 5,788,
cho thdy xu hudng axit hoa nhe ctia hé san pham.

Bing 2. Bién d6i d9 on dinh hé phin tin trong qua trinh bio quén lanh

T;lu‘gng(lig ;;a)o Do nhét (cP) | Do bén nhil (%) | Do tach 16p (%) pH
0 66,40 £ 0,10° 96,4 + 0,8° 0,8 +029 5,986 + 0,004°
5 63,97 + 0,32° 94,8 £ 0,9 1,9+03° 5,979 + 0,003°
10 61,60 = 1,01° 92,7+ 1,1° 3,8+0,4° 5,880 + 0,002°
15 58,80 + 0,46° 89,9 + 1,39 6,7+ 0,6 5,788 £0,011°

Ghi chu: Cdc gia tri trung binh mang chit cai khdc nhau trong cung mot cot khac biét co y nghia

théng ké o mirc 5%.

Vé co ché, sy sut giam do nhot lién quan dén
viéc tai cdu trac hé keo - nhil twong, khi cac hat
phén tan (giot dau, protein, polysaccharlde) giam
kha nang tuong tdc mang. DY bén nhil giam phan
anh qua trinh ket tu protein va hop nhat giot dau
(coalescence), 1am suy yéu 16p mang lién di¢n pha
lipid. Su syt gidm pH thac day hién tuong nay
bang cach thay dbi dién tich bé mat protein, lam
giam lyc day tinh dién va gia ting su két ty, dan
dén hién tuong tach 16p din ra méanh liét hon.

Xu hudng nay tuong dong véi két qua nghién
cuau cua Lima va cs (2021) [8] ghi nhén d6 nhot
sita hat diéu giam 8 - 12% va xuét hién tach 16p
sau 14 ngay. Tuong tu, nghién ctru cua Pan va cs
(2023) [6] cﬁng chi ra rang, du c6 xu Iy enzyme,
do bén nhii van giam theo thoi glan do su tai phan
b pha lipid. Nghién ctru cua Daryanl va cs
(2024) [12] tong két rang, viéc thi€u cau trac
protein bén Vu:ng 12 nguyén nhan chinh khién sira
thuc vat dé mat 6n dinh.

So véi stta dong vat, muac do suy giam on
dinh trong nghién ctru ndy rd rét hon. Kurbanova
va cs (2024) [29] khi nghién ctru hé d6 uong phéi
tron slta bo - déu gh1 nhan d¢ nhét chi giam
khoang 5 - 8% va muc tach lorp thap hon déng ké
trong cung diéu kién bao quan. Diéu nay cho thiy
vai tro quan trong cua hé casein micelle trong
viéc duy tri 6n dinh céu tric cua stra dong vat,
trong khi sira thyc vat de bi mét 6n dinh hon do
tuong tac yeu gnra cac céu tur.

Nhu Vay, két qua nghién ctu da lam rd quy
luat suy glam dd 6n dinh h¢ phan tan theo thoi
gian bao quan dong thoi chi ra rang cac co ché
chinh bao gom: Giam d¢ nhdt, két tu protein, hop
nhit glot dau va thay doi pH Nhiing bién ddi nay
c6 moi lién h¢ chat che vdi hign tuong tach 16p va
suy g1am chat luong cam quan cua san pham
trong qua trinh bao quan lanh.

3.4. Anh huéng ciia thoi gian biao quan hé
vi sinh

Pé danh gia mirc d an toan va on dinh vi
sinh cua san pham trong qua trinh bao quan lanh,
tong sO vi sinh vat hiéu khi va nam men - nam
mdc dugce theo ddi tai cac thoi diém khao sat; két
qua dugc trinh bay trong bang 3.

Bang 3. Bién d6i vi sinh trong qua trinh bio

quﬁn lanh

Thoi gian | Tong sb vi sinh Né'l,m men
bao quéan vat hiéu khi - nam moc
(ngay) (CFU/mL) (CFU/mL)

0 <10 <1

5 <10 <1

10 <10 <1
15 <10 1,8 x 10!

Ket qua phan tich cho thdy tong s6 nim men
- nam moc khéng dugc phat hién trong 10 ngay
dau va dat 1,8 x 10" CFU/mL vao ngiy thur 15.
Do phuong phép str dung chi dinh luong téng sd
nam men va nim mdc, nghién ctru chua da co s¢
dé xac dinh riéng nhom vi sinh vét xuét hién 1a
niam men hay nim moc O pH gan 6, ca hai nhom
déu c6 kha nang ton tai, tuy nhién sy phat trién
con phu thude vao hoat do nuéc, ham luong chét
dinh dudng, mic d6 nhiém ban dau, diéu kién
bao g6i va nhiét d6 bao quan. Vi vay, két qua nay
chi nén dugc xem 1 ddu hiéu cho thiy chat lwong
vi sinh bit dau suy giam ¢ giai doan cudi bao
quan. Viéc phan 1ap va dinh danh vi sinh vat can
dugc thyc hién trong nghién ciru tiép theo dé xac
dinh chinh x4c nhom vi sinh vat chiém uu thé.

Két qua nay phu hop véi két qua cac nghién
clru trudc trén stia hat. Lima va cs (2021) [8] ghi
nhan téng sd vi sinh vat hiéu khi trong sita hat
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diéu duy tri dudi 102 CFU/mL trong 10 - 12 ngay
dAu bao quan lanh, sau d6 ting 1én khoang 102 - 103
CFU/mL ¢ ngay 14 khi nghién ctru sita hat diéu bo
sung probiotic ciing cho thiy hé san pham co thé
duy tri 6n dinh vi sinh trong giai doan dau, nhung
su phat trién ctia vi sinh vat tang 1én khi cAu triic hé
bi suy yéu. Ngoai ra, két qua nghién ctru cia
Kurbanova va cs (2024) [29] trén hé db udng phéi
tron (d4u - sita bo) ciing ghi nhan ndm men va ndm
méc xuét hién & mic 10" - 10> CFU/mL sau 12 - 14

ngay bdo quan lanh, twong duong véi mic 1,8 x
10' CFU/mL trong nghién ctru nay.

Nhu védy, san phim duy tri 6n dinh vi sinh
trong 10 ngay dau bao quan lanh. Sy xuét hién cta
tong s6 ndm men - ndm méc & ngay 15 cho thiy
chit lugng vi sinh bat dau suy giam, nhung chwa
thé xac dinh cu thé 13 ndm men hay ndm méc do
nghién ctru chua tién hanh phan l4p va dinh danh.

3.5. Mirc do chap nhan cia ngudi tiéu
ding dbi véi sain phim

Bing 4. Bién d6i caim quan chi tiét theo thoi gian

Tho} glan b a0 Mau sic Mui Vi Két cau Chap nhan chung
quan (ngay)
0 5,92+030" | 5,76+0,34" | 5,71+0,31" | 5,82+0,29* | 5,80 +0,32°
5 5,73+ 028% | 558 +0,30" [ 549+0,29" | 542+031° | 5,55+0,28"
10 551+0,27° | 524+032° | 5,10+0,30° | 5,01 £0,33¢ 5,22 +0,30°

Ghi chu.: Cac gia tri trung binh mang chit cai khdac nhau trong cung mot cot khdc biét co y nghia

thong ké 6 mirc 5%.

Panh gia mic d6 chip nhan cua nguoi tiéu
dung chi dugc thuc hién dén ngay thir 10. Két qua
dugc thé hién ¢ bang 4. Mau ngay thtr 15 khong
dugc dua vao danh gia cam quan trén nguoi ti€u
dung vi chi tiéu vi sinh khong dat yéu cau.

Sy suy giam chét luong cam quan c6 thé lién
quan dén qua trinh oxy hoa lipid, 1am hinh thanh
céc hop chét dé bay hoi gy mui la, dong thoi sy
giam ham lugng polyphenol, anthocyanin va
carotenoid 1am san pham kém hap din vé mau
sdc. Bén canh d6, hién tuong giam d6 nhét, giam
d6 bén nhil va ting tach 16p ciing anh huéng dén
trang thai va cam nhén khi st dung [5, 6, 10]. Két
qua nay phu hop voi xu hudng bién ddi cua cac
chi tiéu hoa 1y, hop chét hoat tinh sinh hoc va do
6n dinh hé phén tan da trinh bay ¢ cac muc trudc.
Dén ngay thtr 10, diém cam quan chung van dat
murc chip nhan theo thang danh gia va khéng anh
huong dang ké dén kha nang chip nhan cia
ngudi tidu dung. Xu hudng nay twong dong voi
cic cong bd cuia Sharma va cs (2025) [13], Lima
va cs (2021) [8] khi ghi nhan diém cam quan sira
hat thuong giam xudng dudi 5,0 sau 14 ngay béo
quan do mat 6n dinh hé nhii. Ngoai ra, két qua
nghién ciru cua Pan va cs (2023) [6] clng cho
thdy, su suy giam cam quan co moi lién hé chat
ch& voi sy mat 6n dinh hé nhil va qua trinh oxy
héa lipid trong sira hat diéu.

So véi sita dong vat, mic do suy giam cam
quan trong nghién ciru nay dién ra nhanh hon. Két

qua nghién ctru cua Kurbanova va cs (2024) [29]
trén hé dd uéng phéi tron sita bo - dau ghi nhan
diém cam quan chi giam khoang 10 - 15% sau 12
ngdy bao quan, thap hon so véi muc giam 17 -
24% trong nghién ciru hién tai. Diéu nay cho thay,
hé stra thyc vat nhay cam hon voi bién ddi trong
bao quan do thiéu cau tric protein bén viing va dé
xdy ra tach pha.

Két qua nay cho thay, san pham véin duy tri
chat lwong cam quan t6t trong giai doan dau bao
quan lanh. Trén co s& két hop két qua danh gia
cam quan voi cac chi ti€u hoa ly va vi sinh, thoi
han sir dung d& xuét ctia san pham 1a 10 ngay khi
bado quan ¢ 4 - 6°C.

4. KET LUAN

Két qua cho thay chit lugng san phdm giam
dan theo thoi gian bao quan, thé hién qua sy suy
giam mot sd thanh phan dinh dudng, hop chat
hoat tinh sinh hoc, dd 6n dinh hé phan tan va chét
lugng cam quan, trong khi cac chi tiéu vi sinh van
nam trong gioi han an toan theo quy dinh. San
pham duy tri chat lugng tot trong 10 ngdy bao
quan lanh, day la thoi han st dung duogc dé xuit
trong diéu kién nghién ciru. Két qua gép phan bd
sung co s¢ khoa hoc cho viéc xac dinh thoi han
sir dung va phat trién cac san pham sita thuc vat
tir ngudn nguyén liéu trong nudc. Cac nghién ctru
tiép theo can danh gia thém anh hudng cia ché do
thanh tring, bao bi va diéu kién bao quan khac
nhau dé hoan thién quy trinh cong nghg.
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EVALUATION OF QUALITY CHANGES IN CASHEW NUT-RED BROWN RICE MILK
SUPPLEMENTED WITH PINEAPPLE JUICE DURING REFRIGERATED STORAGE
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Abstract

This study aimed to evaluate the quality changes of a cashew nut - brown rice beverage supplemented
with pineapple juice during refrigerated storage (4 - 6°C) over 15 days. The investigated parameters
included nutritional composition, bioactive compounds, lipid oxidation, emulsion stability,
microbiological quality, and sensory attributes. Results showed that total sugars, protein and lipids
slightly decreased (4 - 6%), while bioactive compounds declined more significantly, particularly
anthocyanins (17%) and carotenoids (13%). In contrast, lipid oxidation indices (AV, PV and TBARS)
increased markedly (70 - 80%), indicating progressive oxidative degradation. Emulsion stability
deteriorated, with viscosity decreasing by 11%, emulsion stability by 6 - 7% and phase separation
increasing substantially. These changes were closely associated with sensory deterioration, especially
in texture and taste (20 - 24% reduction). Microbiological analysis indicated that the product remained
stable during the first 10 days, while yeast and mold appeared at low levels by day 15. The results
demonstrate that quality degradation is mainly governed by lipid oxidation, degradation of bioactive
compounds, and destabilization of the colloidal - emulsion system. Recommended shelf life of 10 days
under refrigerated conditions is recommended to ensure overall product quality.

Keywords: Refrigerated storage, antioxidant activity (DPPH), pineapple juice, cashew nut-red brown
rice milk, plant-based milk.
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