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Nghién ctru géc

ANH HUONG CUA TY LE BO SUNG BQT VI TAO Spirulina
BEN CHAT LUQNG SIPA CHUA TRONG QUA TRINH BAO
QUAN LANH

Nguyén Thi Quyén™, Trin Thi Thu Hiang

] Hoc vién Nong nghiép Viét Nam

TOM TAT
Muc tiéu: Nghién ctru nay khao sat anh hwdng cla viéc bé, sung bdt vi tdo Spirulina voi
cac ti 1é khac nhau dén chat lvong cua siva chua truyén thong trong qua trinh bao quan
lanh.
Phwong phap: Nghién clru tap trung vao tac dong cua bot vi tao déi véi mat do cla hai
loai vi khuan lactic dac trwng la Lactobacillus delbrueckii subsp. Bulgaricus va
Streptococcus thermophilus, v&i cac mirc bo sung vi téo la 0,2, 0,4, 0,6, 0,8 (% theo
khéi lwong) va moét mau déi chirng khéng bé sung. Cac mau slra chua dwoc bao quan
& nhiét do 4 °C, va céac chi tiéu nhw pH, dd nhot va mat do té bao vi khuan lactic dwoc
xac dinh tai cac thoi diém 1, 7, 14, 21 va 28 ngay.
Két qua: O tat ca cac mau sira chua co bd sung bot vi tdo xodn, mat do vi khuan lactic
ludn duy tri trén 107 CFU/g, trong khi mat d6 vi khuan & mau doi ching thap hon trong
su6t qua trinh bao quan. Tat ca cac mau déu dat yéu cau vé cdm quan, dé nhét, pH cla
s(ra chua trong qua trinh bao quan lanh.
Két luan: Bt vi tdo xodn Spirulina co tac dung tich cwc déi véi sw ton tai ctia vi khuan
lactic trong stra chua trong thoi gian 28 ngay bao quan lanh (p < 0,05). Phan tich cam
quan clng chi ra rang mau stra chua bo sung 0,6% bot vi tao xoan cé mirc d6 wa thich
cao nhat vé cac tiéu chi danh gia.
Tt khéa: Sipirulina, Lactobacillus. bulgaricus va Streptococcus thermophilus, si¥a chua

INFLUENCE OF Spirulina POWDER ON QUALITY OF
YOGHURT DURING COLD STORAGE TIME

ABSTRACT

Aims: The main purpose of this research was to investigate the influence of the
powdered Cyanobacterium Spirulina platensis, in addition to plain yogurt, on the
survival of lactic acid bacteria during refrigerated storage.

Methods: pH, viscosity, and cell viability of yogurt starter cultures
(Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus)
under refrigeration conditions in yogurts prepared with (0.2, 0.4, 0.6, 0.8 ( %
wi/w) and without the addition of Spirulina powder was investigated. The samples
of yogurts were stored at 4 °C and investigated on days 1, 7, 14, 21, and 28.

Results: In all yogurt samples supplemented with spirulina powder, the density
of lactic acid bacteria was always maintained above 10’ CFU/g, while the density
of bacteria in the control sample was lower during the storage period. All samples
met the requirements for sensory, viscosity, and pH of yogurt during cold storage.
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Conclusion: Spirulina powder had a positive effect on the survival of lactic acid
bacteria in yogurt during 28 days of cold storage (p < 0.05). Sensory analysis also
showed that the yogurt sample supplemented with 0.6% spirulina powder had
the highest preference in terms of evaluation criteria.

Keywords: Spirulina, Lactobacillus bulgaricus, Streptococcus thermophilus,

and yogurt

|. PAT VAN PE

Stra chua (yoghurt) la san pham sira
Ién men phd bién, giau dinh dudng va dé
tiéu hda nho qua trinh 1én men acid lactic
véi - Streptococcus  thermophilus  va
Lactobacillus bulgaricus [1]. Stra chua
chira nhiéu chat khoang nhu canxi,
photpho va céc vitamin nhu C, D gilp
tang cuong hé mién dich, ting cuong hap
thu cac chat dinh dudng va ting kha ning
dung nap duong lactose [2]. Loi khuan
trong sita chua gidp can bang hé vi sinh
duong rudt, dac biét sau khi dung khang
sinh. Tuy nhién, sira chua truyén thong c6
huong vi v mau sic gidi han. Hién nay,
ngudi tiéu ding quan tdm hon dén sita
chua c6 gia tri chirc ning, thiic day nghién
ctru va phat trién céc san pham da dang vé
huong vi va thanh phan dinh dudng [3].

Vi tao 14 thuc pham giau dinh dudng
v6i ham luong protein chat luong cao,
choa nhiéu acid béo khéng no nhu
linoleic (13,784 mg/kg), V-linoleic
(11,980 mgl/kg), EPA, cung canxi,
vitamin B, E, K, H va khoang chat thiét
yéu. O mot s6 noi nhu Chau Phi, Mexico,
Vi tao dugc xem la moén an truyen thong
Ngoai ra, vi tao con giau sat, cung cap
18/20 acid amin va c6 kha ning ho trg hé
mién dich, tham chi giip ngén ngura ung
thu theo mot sé nghién ciu [4]. O Viét
Nam hién nay, cong ngh¢ sinh hoc vi tao
va tng dung vi tao vao mét s linh vuc
dang dugc quan tdm khi dién tich nudi
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trong ciing nhu san luong vi tao dang
ngay mot tang Ién [5].

Tao Spirulina la vi tao don bao mau
xanh luc, tu dudng bang quang hop va la
ngudn protein don bao quy dugc quan
tdm rong rai. Chung c6 ham lugng protein
cao (55-70% trong luong khd), chira day
du amino acid thiét yéu, khoang chat va
acid béo cO lgi nhu omega-3, gamma-
linolenic acid [6]. Tao Spirulina con chira
cac hop chat hoat tinh sinh hoc nhu
phycocyanin, chlorophyll, carotenoid,
nhung san pham tao twoi hoic bot tao
thuong c6 mui tanh, gay kho khén khi tiéu
thu.

Két hop sita chua va tao Spirulina
khong chi tao ra san pham mdi la, giau
dinh dudng, ma con cai thién cam quan
va giam mui tanh nho qué trinh 1€n men.
Ngoai ra, sita chua bo sung Spirulina
cung cap dudng chat tir vi tao tu nhién va
bé sung loi khuan probiotic gitp can bang
hé vi sinh duong rudt. Tuy nhién, mat do
vi sinh vat déc trung cua sira chua s€ giam
dan trong thoi gian bao quan lanh, va khi
mat do té bao <108 CFU/g thi san pham
khong dam bao vé tiéu chi vi sinh va dé
mang lai hiéu qua tét nhat, sira chua phai
dam bao du sd luong vi sinh vat song
trong toan b thoi han st dung. Chinh vi
vay, viéc theo di anh huang cua viéc bo
sung vi tao dén chét luong cua sita chua
trong qué trinh bao quan lanh 1 can thiét.
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Il. PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

Nguyeén liéu: Sira tiét trung TH khong
duong, duong kinh tring, ching vi khuan
Lactobacillus bulgaricus va
Streptococcus  thermophilus  (CHR-
Hansen- Ban Mach), bt vi tao Spirulina
c6 ham lugng protein dao dong tur 55-
70%, d6 4m <10% dwoc chang nhan
dGACP-WHO 2003: BSIVN1049/2012
2.2. Phwong phap cong nghé

Sita chua dugc san xuét tir sita tuoi
khong duong tiét trung véi ham luong
chat béo (3,2%), protein (2,9%) duoc bd
sung 7,5% duong va 0,02% gidng khoi
dong Lactobacillus bulgaricus va
Streptococcus thermophilus (w/ w sira
nguyén liéu) duoc tién hanh 1&n men theo
quy trinh san xuat sira chua truyén thong,
bot vi tao duoc bd sung theo cac ti 16 tai
thoi diém phdi tron dich sita 1a 0% (Doi
ching- BC); 0,2; 0,4; 0,6; 0,8% (w bot vi
tao/ w sira nguyén ligu).
2.3. Phwong phap phan tich
Phwong phdp xdc dinh pH: Str dung may
do pH cam tay ORION 230A+ dé do gia
tri pH cua stra chua sau 1, 7, 14, 21 va 28
ngay bao quan lanh.
Phwong phap xdc dinh dé nhot cua sira
chua: Cac mau sira chua tai thoi diém 1,
7, 14, 21 va 28 ngay bao quan lanh ¢
4+2°C, dugc tién hanh do do nhét & nhiét
d6 6°C bang may Brook-field DV+I
(Brook-field, Middleblro, MA USA) [7].
Str dung truc do S63, tbe d6 30 vong/ phit
trong thoi gian 25 gidy. Do nhét duoc
biéu thi bang don vi mPa.s.

2.4. Phan tich sé liéu
S6 liéu duoc xur 1i bang phan mém

Excel. Su khéc biét gitra cac cong thirc bd
sung bot vi tao duoc so sanh theo phéan
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mua tai céng ty C6 phan Tao Vinh Hao,
Tuy Phong, Binh Binh.

Hoa chét chuan bi méi truong MRS va
M17 cho nudi cdy vi khuan lactic - Merck
(Puc). Nhitng héa chat théng dung khéc
duoc cung cip boi Samchun (Han Quéc)
vé6i do tinh khiét phan tich.

Céc chi tiéu phén tich bao gém: pH,
dd nhét, va mat do té bao vi khuan
Lactobacillus bulgaricus va
Streptococcus thermophilus dugc phén
tich tai cac thoi diém 1, 7, 14, 21 va 28
ngay bao quan lanh & nhiét d6 4+2°C.
Chat lugng cam quan cua sita chua bo
sung Vi bot vi tao dugc danh gia theo
thang diém thi hiéu Hedonic (9 diém) tai
thoi diém 1 ngay va 14 ngay bao quan
lanh.

Phuwong phdp xdc dinh vi sinh vt ddac
trung cua siva chua: Su phat trién caa vi
sinh vat dac trung cua stta chua
Lactobacillus delbrueckii subsp.
Bulgaricus va Streptococcus
thermophillus dugc xac dinh bang
phuong phap dém khuan lac ¢ 37°C [8].
Phwong phdp phén tich cam quan: Chat
lwong cam quan cua sira chua bd sung bot
Vi tao duoc danh gia trén céc tiéu chi gdm
mau sic, mui, vi, trang thai va chat luong
tong thé bang thang diém Hedonic [9].

tich phuong sai ANOVA mét chiéu theo
chuan Tukey trén phan mém Minitab 21.
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I11. KET QUA VA BAN LUAN

3.1. Anh hwéng caa vi tao Spirulina dén pH cia sira chua trong qua trinh bao

quan lanh

Bé sung bot vi tao anh huong dén pH
cua stta chua trong qua trinh bao quan
lanh (Hinh 1). Bdc biét, mau BC c6 pH
cao hon dang ké, va pH cua tat ca cong
thire déu giam sau 28 ngay bao quan. Cac
mau bd sung vi tao Spirulina (CT2-CT5)
cung cap dinh dudng cho vi khuan Ién
men nho ham lugng protein cao, dac biét
la cac acid amin — tién chat tong hop
nucleotide, vitamin va khoang chat [10].
Lactobacillus bulgaricus va
Streptococcus thermophilus can cac chat
nay dé phat trién, 1am ting chuyén hoa
glucose thanh acid lactic, dan dén giam
pH [7, 11]. Malik (2011) ciing chi ra rang
khi tang ty 1& vi tao tir 0,2% dén 0,8%, pH
giam tur 4,57 — 4,47, véi su khac biét co y
nghia tir muc 0,4% so véi d6i ching tai
ngay bao quan dau tién [12]. Trong sudt
quéa trinh bao quan lanh, ty 18 vi tao b
sung cang cao, gia tri pH cua stra chua
cang giam. Cu thé, CT5 (0,8% vi tao) c6
pH giam manh tir 4,47 xuéng 4,2 sau 28
ngay. Xu hudng tuong tu ciing xuat hién

& CT2, CT3, CT4, véi pH hau hét dudi
4,3 sau 28 ngay. Két qua nay phu hop voi
nghién cuu cua Varga & cs. (2002) [10]
va chi cao hon khong dang ké so véi
Guldas & Irkin (2010) [13], khi pH cua
sta chua bd sung Spirulina va
Lactobacillus acidophilus dao ddng
quanh 4,2 sau 21 ngay bao quan.

Trong qué trinh bao quan, vi khuan
lactic tiép tuc chuyén hda lactose thanh
acid lactic, lam tang d¢ acid va giam pH.
Dic biét, pH giam manh tir ngay 7 dén
ngay 14, do giai doan phat trién manh cua
L. bulgaricus va S. thermophilus, ddn dén
tich tu acid lactic. Khi pH giam xudng
3,6, két hop vai nhiét do thap, s6 luong vi
khuan suy giam sau 3 tuan. Qué trinh acid
hda manh trong 14 ngay dau uc ché vi
khUan sau 28 ngay [14]. Tamine (1975)
cho rang san pham c6 pH > 4 dugc ua
chudng, trong khi loanna & cs. (1990) xac
dinh d6 acid t6i wu cho huong vi 1 1,00%
acid lactic [15].
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Hinh 1. S thay doi pH cua sira chua bé sung bét vi téo Spirulina trong thoi gian
bdo quan lgnh
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3.2. Anh huéng ciaa vi tao Spirulina dén dé nhét caa sira chua trong qua trinh

bao quan lanh
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Hinh 2. Su thay déi dg nhét cua siza chua bé sung bét vi tao Spirulina trong thoi
gian bado quan lgnh

Do nhét cua sira chua ting dan trong
qua trinh bao quan lanh, véi mau déi
ching c6 do nhét thap nhat va mau bo
sung 0,8% Vi tao co do nhét cao nhat
(Hinh 2). O ngay dau tién, d6 nhét cia cac
cong thirc dao dong tir 3500-5568 mPa.s.
Pén ngay 7, d6 nhét ting dang ké, véi
mau ddi ching tiang 420 mPa.s, trong khi
mau bd sung 0,8% vi tio ting 6446
mPa.s. Bén ngay 14, do nhét dat cuc dali,

dac biét mau 0,8% vi tao ting 18n 14940
mPa.s, so v6i 1180 mPa.s & mau ddi
chang. Tur ngay 21-28, d6 nhét tiép tuc
ting nhung cham hon, véi mau 0,8% vi
tao dat 29456 mPa.s. Vi tao cung cap dinh
dudng cho S. thermophilus, thuc day tong
hop Exopolysaccharide, lién két voi
casein tao do nhdét, vai cuc dai trung véi
mat do vi khuan lactic cao nhat vao ngay
14,

3.3. Anh hwéng ciia vi tao Spirulina dén mat d¢ té bao vi khuan caa sira chua

trong qua trinh bao quan lanh

Trong thoi gian bao quan lanh hai vi
khuan S.thermophillus va L. bulgaricus
¢6 xu huéng giam dan vé s6 luong nhung
dé duy tri dugc tinh chat cua sita chua thi
mat d6 cua chdng phai dam bao trén 10°
cfu/g. Trong thi nghiém nay, cac mau sira

chua duoc tién hanh ldy mau va pha lodng
dén ndng do thich hop va duoc cay trong
moi truong tuong ung, dam bao cho hai
vi khuin S.thermophillus va L.
Bulgaricus c6 thé sinh truong tt nhit.

3.3.1. Anh hwong ty 1é bé sung Vi tdo Spirulina dén mdt do té bao vi khudn S.

thermophillus

Mat d¢ S. thermophilus tang trong 14
ngay dau va giam dan tir ngay 14-28
(Hinh 3). Ngay dau, mau ddi chang c6

m4t d cao nhat, trong khi CT5 thap nhat.
bén ngay 7, vi khuén ting ¢ tat ca cong
thauc nhung CTS van thap nhat. Tuy
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nhién, dén ngay 14, miu déi ching co
mat do thap nhé‘g, trong khi CTS dat 8,5
log cfu/g, cao nhat trong cac cong thuc bo

sung vi tao, phu hop vai nghién ciu cua
Guldas & Irkin (2010) [13].
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Hinh 3. Mdr dg té bao vi khudn S. thermophillus trong siza chua bé sung bét vi
tao trong thoi gian bado quan lgnh

Su bién ddi nay do CT2-CT5 dugc bd
sung vi tao, cung cip dinh dudng phong
pht cho vi khuan, trong khi mau déi
chitng khdng c6 su tang truong manh.
CT5 (0,8% vi tao) c6 mat do vi khuan cao
nht, tiép theo 1a CT4, CT3, CT2. Sau 14
ngay, Vi khuan dat cuc dai do thich ung
mdi trudng va hap thy dinh dudng. Dén
ngay 21-28, mat do vi khuan giam do dinh
dudng can kiét, véi mau dbi ching thap
nhat, tiép theo 14 CT2, CT3, CT4, vaCT5
van cao nhat.

Viéc bo sung vi tao Spirulina anh hudng
dang ké dén mat do S. thermophilus. Theo
Marranzini & cs. (1987); Malik
(2011)[12], vi khuan nay phat trién cham
o nhiét do dudi 10°C, do do khi stra chua
duoc bao quan & 2-6°C, toc do phat trién
giam, dat cuc dai sau 14 ngay. Tuy nhién,
pH giam dan sau d6, tc ché sy sinh
truong caa vi khuan, dan dén mat do giam
sau 28 ngay bao quan.

3.3.2. Anh hwong ty 1é bé sung Vi tao Spirulina dén mdt d@é té bao vi khuan L.

bulgaricus q
Cung vai S. thermophilus, vi khuan L.
bulgaricus dong vai tro quan trong trong
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Ién men, tao huong vi va két cau sira chua
trong bao quan lanh.
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Hinh 4. Mdt dg té bao vi khudn L. bulgaricus trong si#za chua bé sung bét vi tdo
trong thoti gian bado quan lgnh

Anh huéng cua vi tao Spirulina dén
mat do L. bulgaricus dugc thé hién &
Hinh 5. Khac vai S. thermophilus, mat do
L. bulgaricus ting trong 7 ngay dau, sau
d6 giam dén ngay 28. Va ching ta co thé
thay, so voi vi khuan S. thermophillus thi
vi khuan L. Bulgaricus c6 mat do té bao
thap hon. O ngay thir nhat, cong thirc 5 c6
mat do té bao vi khuan cao nhét va cong
thire dbi ching ¢6 mat do té bao vi khuan
thap nhat, diéu nay nguoc lai vai vi khuan
S. thermophillus [13].

Dén thoi diém 7 ngay bao quan lanh,
mat do vi khuan dat dén muc cao nhat ¢
tat ca cac cong thic va cong thic doi
chang c6 mat do thap nhat va c6 xu huéng
giam & cac ngay bao quan con lai, nguyén
nhan ¢ day ciing 1a do & 7 ngay lugng chat
dinh dudng trong stra chua ¢ cac cong
thirc nay cao, bai cac cong thirc nay cd bd
sung vi tao Spirulina c¢6 chira nong do
acid amin déng ké, tién chét cua acid
nucleic, vitamin, khoang chat, v.v [16],
day 1 ngudn thirc an rat giau dinh dudng
cho vi khuan. Bén gan cubi caa qué trinh
bao quan, chat dinh dudng gan can kiét,
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su canh tranh chat dinh dudng dé sinh ton
cling Vi san pham cia qua trinh trao doi
chit da wc ché qua trinh sinh truong cua
vi sinh vat, nén vi sinh vat bi chét di 1am
cho sb lugng vi sinh vat bi giam manh.
Nghién ctru cia Marranzini & cs. (1987);
Guldas & Irkin (2010); Malik (2011)
cling chi ra rang, vi khuan Lactobacillus
bulgaricus dat dinh sinh truong sau 7
ngay bao quan lanh va c6 xu hudng giam
vé mat do sau d6, ddng thoi vi khuan
Streptococcus thermophylus co6 dat gia tri
cuc dai vé s6 lugng sau 14 ngay bao quan
lanh san pham [12; 13]. Chinh sy két hop
gitta 2 ching vi khuan tao nén huong vi,
két cdu cling nhu dam bao duogc luong loi
khuan can thiét cho sira chua trong qué
trinh bao quan.

Pén ngay 7, mat do vi khuan dat cuc
dai & tit ca cong thic, voi mau ddi ching
thap nhat, sau d6 giam dan. Nguyén nhan
la do vi tao Spirulina cung cip acid amin,
acid nucleic, vitamin, khoang chat —
ngudn dinh dudng dbi dao cho vi khuan
[16]. Cubi qua trinh bao quan, dinh dudng
can kiét, vi khuan canh tranh sinh ton va
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bi &rc ché bai san pham trao ddi chit, dan
dén suy giam s6 luong. Theo Marranzini
& cs. (1987), Guldas & Irkin (2010),
Malik (2011) [12,13], L. bulgaricus dat
dinh sau 7 ngay va giam dan, trong khi S.

3.4. Két qua danh gia cam quan

thermophilus dat cuc dai sau 14 ngay. Su
két hop hai ching nay quyét dinh huong
vi, két cau va duy tri loi khuan trong sira
chua bao quan lanh.
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Hinh 5. Két qua ddnh gid cam quan sita chua bé sung bét vi tao Spirulina tgi
thoi diéem (A) 1 ngay va (B) 28 ngay bao quan lanh.

Két qua cam quan (Hinh 5) cho thay
bot vi tao anh hudng dén chat luong sita
chua. Mau 0,2% vi tao c6 diém cam quan
thip nhat, trong khi mau 0,6% dat diém
cao nhit. O ngay 1, mau 0,6% vi tao c6
mau xanh tuoi, huong thom hai hoa,
khong c6 mui tanh, trong khi mau 0,8%
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bat dau xuit hién hau vi khé chiu. Dén
ngay 28, diém cam quan giam, mau sic
nhat hon, vi chua ting 1&€n, nhung mau
0,6% van dugc ua thich. Arslan & Aksay
(2022) [17] ciing ghi nhan sita chua b
sung 0,5% Spirulina c6 diém cam quan
cao nhit. Vi tao Chlorella vulgaris 1am
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ting d6 axit va tiém ning oxy héa khur
nhung anh huong tiéu cuc dén két cAu khi
ndng do cao [18]. Barkallah & cs. (2017)
[19] két luan Spirulina platensis & mirc

IV. KET LUAN

Két qua trong nghién ctiu cho thiy b
sung vi tao Spirulina c6 tac dung tich cuc
trong viéc duy tri 6n dinh mat do té bao vi
khuan L.bulgaricus va vi khuén
S.thermophillus caa stra chua trong qua
trinh bao quan lanh. San pham dat chat
lugng tét va duoc hoi ddng cam quan
danh gia & mirc @ kha thich khi ty 1 b

Loi cam on

Nghién ctru nay duoc tai trg boi Hoc
Vién Nong nghiép Viét Nam, ma d¢é tai
T2019-08-41. Nhom tac gia xin gui loi
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