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ANH HUONG CUA VIEC BO SUNG MATCHA VA XANTHAN

GUM PEN CHAT LUONG SIPA CHUA TRONG QUA TRINH
BAO QUAN LANH
Nguyén Thi Quyén™, Pham Thi Tra, Nguyén Thi Thu Trang
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TOM TAT
Muc tiéu: Nghién ctu nham danh gia anh hwéng cla viéc bd sung bdt matcha va
xanthan gum dén chét lwong stva chua trong qué trinh bao quén lanh.

Phwong phap: Stra chua dwoc bd sung matcha & ty Ié 0,1-0,5% va xanthan gum & ty
|é 0-0,1%. CAc chi tiéu phan tich bao gom pH, dé nhét, kha nang gir néc, mau séac,
ham lwgng protein, mat dé L. bulgaricus va S. thermophilus, déng thei thwe hién danh
gia cém‘quan. Cac mau duoc bao guén & 4 + 2°C tai cac thoi diém 1, 7, 14, 21 va 28
ngay nham khao sat sw thay déi chat lwgng theo thoi gian.

Két qua: Mau bd sung matcha va xanthan gum & ty Ié thich hop gitp cai thién do nhot,
kha nang gitr nwéc va mau sac cda stra chua ma khong anh hwéng bat loi den mat do
vi khuan lactic. Cac dac tinh cau truc va vi sinh dwgc duy tri on dinh trong sudt thoi gian
bao quan.

Két luan: &' mau bd sung 0,5% matcha va 0,1% xanthan gum dwoc danh gia 1a phu hop
nhat vé chat lwgng toan dién cla stra chua va 6n dinh trong sudt 28 ngay bao quan lanh.
Tw khoa: sira chua, matcha, xanthan gum, lactic acid bacteria.

EFFECTS OF MATCHA AND XANTHAN GUM ADDITION ON
THE QUALITY OF YOGURT DURING COLD STORAGE

ABSTRACT
Aims: This study was conducted to evaluate the effects of matcha powder and
xanthan gum addition on the quality of yogurt during cold storage.

Methods: Parameters such as pH, viscosity, water holding capacity, color, protein
content, lactic acid bacteria count, and sensory characteristics were analyzed.

Results: The results showed that the addition of matcha and xanthan gum at
appropriate ratios significantly improved the viscosity, water retention, and color
stability of yogurt without negatively affecting the beneficial microbial content.

Conclusion: The formula with addition of 0.5% matcha and 0.1% xanthan gum
exhibited the best sensory quality and stability throughout 28 days of cold storage.

Keywords: Yogurt, Matcha, xanthan gum, Lactic acid bacteria.
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|. PAT VAN PE

“Trong béi canh kinh té - xa hoi phat
trién, nhan thac cua ngudi tiéu dung vé
thuc pham khong chi dung lai & gié tri
dinh dudng ma con mé rong sang cac yéu
t6 chirc ning, phong ngira bénh tat va hd
trg sic khoe toan dién. Nhitng san pham
c6 kha nang chéng oxy hoa, cai thién hé
mién dich, hd tro tiéu hoa, va chng lao
hda ngay cang dugc wa chudng. Sira chua
— mét san pham 1&n men truyén théng
giau protein, canxi, vi khuan co loi va
acid béo thiét yéu — dang duoc cai tién va
da dang hoa bang céach b sung céc thanh
phan chirc ning nhdm nang cao gia tri st
dung va thu hat thi treong tiéu dung hién
dai [1, 2].

Matcha Ia bot tra xanh duoc ché bién
tir 14 tra che bong trudc thu hoach, giup
tich liiy cac hop chat sinh hoc quy nhu L-
theanine, EGCG, polyphenol va
chlorophyll. Nhiéu nghién ctu da chang
minh rang matcha c6 hoat tinh chong oxy
hoa vuot troi, gop phan bao vé té bao,
giam stress oxy hoa, diéu hoa huyét p va
cholesterol, dong thoi cai thién chirc niang
than kinh va tdm trang [3]. Vi vay, matcha
dang dugc ung dung rong rai trong thuc
pham chtrc ning, d6 udng va cac san
pham 1én men nhu sita chua. Tuy nhién,
viéc bd sung matcha vao sita chua khdng
don thuan chi mang lai loi ich sic khoe.

Céc polyphenol la tanin trong matcha cé
thé tuong tac voi protein sira, anh hudng
dén qua trinh gel hoa, trang théai va tinh
chat cam quan cia san pham. Dic biét,
trong méi trudng pH thip cua sira chua,
nhhimg tuong tac nay c6 thé 1am bién doi
cau tric keo sira, gay tach whey, giam do
nhét hoac 1am bién dol mau sac ty nhién.
Ngoai ra, dé ting d6 on dinh vat Iy va cam
quan cho sita chua chira matcha, viéc két
hop véi céc chat 6n dinh ty nhién nhu
xanthan gum 1a diéu can duoc xem xét
trén co so khoa hoc. Xanthan gum la
polysaccharide an toan, c6 kha nang cai
thién d6 nhét, gitr nudce, ngan tach 16p va
on dinh cau trac gel trong san pham sia
Ién men.

Trong bdi canh nhu cau thi truong veé
stra chua chirc nang ngay cang gia tang,
nghién ctu anh hudéng cua viéc bd sung
matcha két hop voi xanthan gum dén chat
luong stta chua trong qué trinh bao quan
lanh 14 can thiét. Viéc téi wu ty 1& phdi
tron khong chi gidp cai thién dac tinh luu
bién va cam quan cua san pham ma con
duy tri dugc hé vi sinh vat c6 loi va gia tri
dinh du’orng dic trung. Két qua nghién
ctiu & gop phan dinh hudng phét trién san
pham M6, gia tang gid tri cho nganh ché
bién sira va thuc pham chtc nang tai Viét
Nam.

Il. PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

Nguyén liéu: Stra tiét trung Vinamilk
khong dudng, duong kinh tring, chang vi
khuan Lactobacillus bulgaricus va
Streptococcus  thermophilus  (CHR-
Hansen- Ban Mach), 3 bot Matcha Ntea
(Viét Nam), Natsu (Nhat Ban) va bot
2.2. B6 tri thi nghiém

Thi nghiém anh hudng cua ty 1& bd
sung xanthan gum dén chat luong sita

matcha Dai Loan. Hoa chat chuan bi moi
truong MRS va M17 cho nudi cy vi
khuan lactic - Merck (Dtc). Nhing hoa
chat thdng dung khac dugc cung cap boi
Samchun (Ham Qudc) véi do tinh khiét
phan tich.

chua trong qua trinh bao quan lanh: Sira
chua dugc san xuat tu sitra tuoi khong
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duong tiét tring véi ham lwong chat béo
(3,5%), protein (3,1%) duoc bd sung
7,5% duong va 0,02% gidng khai dong
Lactobacillus bulgaricus va
Streptococcus thermophilus (w/w stta
nguyén liéu) duoc tién hanh 1én men theo
quy trinh san xuét sita chua truyén thong,
bot matcha duoc bd sung véi ty 18 0,5%
(m/w sitra nguyén liéu), xanthan gum
dugc bo sung tai thoi diém phéi tron dich
stra voi ty 1€ twong tng 14 0, 0,025, 0,05,
0,075, va 0,1% (w/w sira nguyén liéu).
Thi nghiém anh huéng cua ty 1é bo
sung bot matcha dén chat luong sira chua
trong trong qua trinh bao quan lanh: Stra

2.3. Phuwong phap phén tich

Phuong phap xac dinh pH: Gia tri pH
ctia cdc mau sira chua duoc do tai cac thoi
diém 1, 7, 14, 21 va 28 ngay bao quan
lanh bang may do pH cam tay ORION
230A+.

Phuong phap xdc dinh dé nhot: Do
nhot cua cac mau sira chua sau 1, 7, 14,
21 va 28 ngay bao quan ¢ 4 + 2 °C dugc
do tai 6 °C bang thiét bj Brookfield DV+I
(Brookfield, Middleboro, MA, USA) (4).
Phép do dugc tién hanh véi spindle S63,
& toc do 30 vong/phdt trong 25 gidy. Két
qua dugc biéu thi theo don vi mPa.s.

2.4, Xir ly s6 ligu

Dit liéu dugc xir ly bang phan mém
Excel. Sy khéc biét gitra cac cong thic bo
sung matcha va xanthan gum dugc danh
gia bang phan tich phuwong sai mot yéu t6

I1l. KET QUA VA BAN LUAN

chua dugc chuan bj twong ty nhu bé tri thi
nghiém 1, ty 1€ xanthan gum dugc Xac
dinh tir thi nghiém 1, ty & bo sung bot
matcha lan lugt Ia 0,1%, 0,2%, 0,3%,
0,4% va 0,5% (w/w stta nguyén li¢u).
Céc chi tiéu duoc phan tich bao gom
pH, do nhét va mat do té bao cua hai
chung vi khuan Lactobacillus bulgaricus
va Streptococcus thermophilus tai cac
méc thoi gian 1, 7, 14, 21 va 28 ngay bao
quan lanh & 4+2°C. Chét lugng cam quan
cuia san pham sita chua c6 bo sung matcha
va xanthan gum duoc danh gia bang
thang diém wa thich Hedonic (9 diém) tai
thoi diém 1 ngay va 28 ngay bao quan.

Phuong phdp xdc dinh vi sinh vdt dac

trung cua sira chua: S6 luong vi khuan
Lactobacillus delbrueckii subsp.
bulgaricus va Streptococcus
thermophilus trong san pham dwoc Xac
dinh bang phuong phap dém khuan lac ¢
37 °C.
Phuong phap danh gida cam quan: Sira
chua bo sung bot matcha va xanthan gum
dugc danh gia cam quan dya trén cac chi
tiéu mau sic, mui, vi, trang thai va chat
luong tong thé bang phuong phap cho
diém theo thang Hedonic [5].

(one-way ANOVA) két hop véi phép thir
Tukey, thuc hién trén phan mém Minitab
21.

3.1. Két qua phan tich mgt sb chi tiéu chat lweng cia bt matcha

Nguyén liéu dau vao dong vai tro then
chét trong viéc quyét dinh chat lugng cam
quan va gia tri dinh dudng cia san pham
thuc pham chire nang. Trong nghién ciu
nay, ba mau bot matcha tir cac nguon goc
khac nhau (Nhat Ban, Pai Loan, Viét

Nam) da duoc lya chon nham danh gia sy
khac biét vé dic tinh hoa Iy co ban bao
gom do am, ham luong chit hoa tan va
tannin — nhitng chi tiéu quan trong anh
hudng tryuc tiép dén tinh 6n dinh, huong
vi, mau sac va ciu trac gel cua sita chua.
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Viéc hiéu 14 cac dic diém nay gitp dinh
huéng lua chon nguyén liéu phu hop dé
ung dung trong qua trinh phoi tron va ché

bién san pham Ién men c6 bo sung
matcha. K&t qua phan tich dugc thé hién
trong Bang 1.

Bang 1. Pdnh gid chat lwong matcha nguyén ligu

Ham luong CK (%) Chat hoa tan (% CK) Tannin (% CK)

Mau

Matcha Ntea 6,562 + 0,156
Matcha Natsu 4,36" + 0,056
Matcha Pai Loan  4,53°+ 0,117

39,872 + 0,165 25,142 + 0,104
32,84° + 0,194 13,632+ 0,270
51,27¢ + 0,039 15,91¢ + 0,318

Céc chir cai a,b,c cho biét sy khdc nhau cé y nghia vé cac mau theo céc chi tiéu phan tich ¢

muc y nghia a= 0,05

Két qua phan tich d6 4m, ham luong
chat hoa tan va tannin cia ba mau matcha
dugc thé hién trong Bang 1. Mau matcha
Natsu (Nhat Ban) c6 d6 am thap nhat
(4,36%), trong khi mau Ntea (Thai
Nguyén) c6 d6 am cao nhat (6,56%), cao
gap 1,5 1an so véi mau Natsu. Theo Giang
Trung Khoa (2018), d6 am tiéu chuan dbi
V6i cac san pham ché sau siy (bao gom
ché xanh, che den, ché hoa tan) khong
dugc vuot qua 5% nhiam dam bao kha
nang bao quan lau dai va han ché su phat
trién cua vi sinh vat [1]. Do d6, mau Ntea
khong dat yéu cau vé do am, diéu nay co
thé anh huong tiéu cuc dén do on dinh va
chat luong caa bot matcha trong qué trinh
luu trir. Nguoc lai, mau Natsu va mau Dai
Loan déu c6 d¢ am dudi ngudng quy dinh
va phu hop dé sir dung lam nguyén liéu
thuc pham. Su chénh léch vé do am giira
cac mau c6 thé bat nguon tir su khéc biét
trong quy trinh say va diéu kién sau thu
hoach cua tirng nha san xuat.

Vé ham lugng chat hoa tan, mau
Natsu ghi nhan muc thap nhat 1a 32,84%
chat kho, trong khi mau matcha Dai Loan
dat gié trj cao nhat (51,27% CK), cao gap
1,56 1an so véi Natsu. Theo Vii Thi Thu
va cs. (2001), ham lugng chat hoa tan 1a
mot chi s6 quan trong phan anh muc do
chat luong caa nguyén liéu ché [1]. Ham
luong nay thuong lién quan dén kha nang
chiét xuat cac hop chat cd loi, dic biét 1a

polyphenol, L-theanine va cac acid amin,
g6p phan tao nén huong vi dam da va gia
tri cam quan tich cuc cho san pham ché
bién tir che. Do d6, vé mat ly thuyét, mau
matcha Pai Loan c6 tiém ning mang lai
chat luong cao hon khi duoc ung dung
vao thyc pham. D6i véi ham luong
tannin, mau Natsu c6 gia tri thap nhat Ia
13,63% CK, trong khi mau Ntea cao nhat
véi 25,14% CK — cao gap 1,84 1an so véi
mau Natsu. Tannin 1a nhém hop chat
polyphenol cé kha nang tao vi chat dac
trung, anh huéng dén mui, vi va mau sic
cua san pham tra [1]. Su khéc biét déng
ké vé ham luong tannin giira cac mau co
thé giai thich cho sy khac biét cam quan:
mau Ntea c6 xu huéng dam vi hon, mau
sac sim va mui nong hon so v&i mau
Natsu — von duoc danh gia c6 vi chét diu,
hau ngot va mau xanh twoi sang. Sy bién
thién vé ham lugng tannin va cac hop chat
hoa tan ¢d thé chiu anh huong boi nhiéu
yéu t6 nhu gidng che, diéu kién canh tac,
mua vu, dat trong va ky thuat ché bién sau
thu hoach [1].

Téng hop tir ba chi tiéu trén cho thay,
mac dU mau Natsu c¢6 ham lugng chat hoa
tan thip hon so véi cac mau con lai,
nhung lai so hitu d6 am dat chuan, ham
luong tannin thap — didu nay c6 thé gidp
cai thién sy chap nhan cam quan khi ing
dung trong c4c san pham nhu sita chua.
Vi chat nhe, hau ngot, cung do 6n dinh
trong bao quan khién mau matcha Natsu
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tro thanh Iya chon phu hop cho nghién
cru phoi tron vao sita chua nham nang

cao gia tri chirc nang ma van duy tri chat
lrong cam quan va két cau gel on dinh.

3.2. Két qua danh gia anh hwéng cia ty 1é bo sung xanthan gum dén chat lweng
sira chua trong qua trinh bao quan lanh

Két qua nghién cau su thay doi do

nhét cua sita chua bd sung matcha véi ty

I&é b6 sung xanthan gum trong thoi gian

D6 nheot (cP)

bao quan lanh & 4-6°C tai cac thoi diém
thgo doi trong 1, 7, 14, 21, 28 ngay dugc
thé hién trén Hinh 1.

—+—CT1
-=—CT2
CT3

CT4

——CT5

14

21

18

Théi gian bao quan (ngay)

Hinh 1. Su thay déi dg nhét cua siza chua bé sung matcha theo ty 1¢ bé sung
xanthan gum trong qué trinh bdo qudan lanh.
Ghi chi: CT1: khdng bé sung xanthan gum, CT2: bé sung 0,025% xanthan gum, CT3:
bé sung 0,05% xanthan gum, CT4: bé sung 0,075% xanthan gum, CT5: bé sung 0,1%

xanthan gum.

Tu hinh ta thdy d6 nhét coa cac CT
déu tang 1én trong qua trinh bao quan lanh
va do nhot sé tiang cao nhét tir ngay 7 dén
ngay 14 bao quan vi lac nay cling chinh
la khoang thoi gian phat trién manh mé
nhét caa 2 chang vi khuén lactic dic biét
la S thermophillus s&  san
xuatexopolysacarite trong qué trinh I&n
men lactic, c6 kha nang lién két véi casein
cua sira tao ra @6 nhét lam cho d@6 nhat
cua stra chua tang va thém vao do dé nhat
ciing tang theo ty 1¢ b6 sung xanthan gum
vao sira chua. CT5 b sung 0,1% xanthan
gum c6 d6 nhét cao nhat, CT1 khong b
sung xanthan gum cé do nhot thap nhat
trong thoi gian bao quan. Két qua nay

tuong tu nghién cuau cua Koksoy and
Kilic (2004) d@6 nhét cua sira chua tang
theo viéc ting nong do chat 6n dinh dugc
bo sung. Su gia tang do nhot trong sira
chua c6 chua ty 1& chat 6n dinh khac nhau
c6 thé do sy tuwong tac giira chat 6n dinh
va cac hat casein do c6 su tham gia cua
gel bén vitng khi ndng d6 dugc ting 1én
[1]. Tuong ty, Rafid va cs. (2019) va da
bdo c4o rang sir dung chat lam day nhu
xanthan gum dang duoc coi la mot
phuong phéap kiém soét su tach béo cua
stra Ién men [2, 3]. Xanthan gum lam tang
d6 nhét, 1am giam sy tach béo, diéu nay
dugc cho 1a do sy tuong tac giira phan
gum va phan sira.
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Hinh 2. Anh hieong ciia xanthan gum dén khd nang giir meéc ciia siza chua trong
qua trinh bao quan lgnh
~ Ghi chii: CT1: khang bo sung xanthan gum, CT2: bo sung 0,025% xanthan gum, CT3:
bo sung 0,05% xanthan gum, CT4: bé sung 0,075% xanthan gum, CT5: bé sung 0,1%

xanthan gum.

Két qua theo ddi kha ning gitr nudc
(Water Holding Capacity — WHC) cua
cac cong thic sita chua trong sudt thoi
gian bao quan dugc trinh bay trén Hinh 2.
Tat ca cac cong thirc déu cho thiy xu
huong tang kha nang gitr nudc trong 21
ngay dau, sau d6 giam nhe vao ngay thir
28. bic biét, cong thic CT5 véi muc bd
sung xanthan gum cao nhat (0,1%) c6
WHC ting dang ké, tir 55,23% & ngay 0
lén dén 76,36% & ngay 21, vuot troi so
v6i CT1 (khdng bd sung xanthan gum) —
chi tang tir 51% lén khoang 60% trong
cung khoang thoi gian. Két qua nay phu
hop va&i nghién ctru cia Macit va cs.
(2017) va duoc khang dinh lai trong cac
nghién ciru cua Ge va cs. (2019) cho thy
rang viéc b sung chat 6n dinh c6 thé cai
thién rd rét WHC cua stra chua [4,5].
Nong d6 xanthan gum cang cao, kha ning
gitr nude cang Ion, nho vao kha nang tao
mang gel ba chiéu gitp lién két nudc tu

do va 6n dinh cau tric gel. Céc chat 6n
dinh nhu xanthan gum khong chi tao lién
két vat ly véi nudc ma con co thé tuong
tac voi protein trong hé sira, tur do tang
kha nang hydrat hoa va giam hién tuong
tach huyét thanh (syneresis) [6,7]. Ngoai
ra, xanthan gum con c6 kha nang lam ting
d6 nhét nén gel, 1am cham qua trinh thoat
nudc trong san pham sia 1én men [2].

Sy hién dién caa matcha gitp b sung
thém chat xo va polyphenol khong tan, co
thé duoc giit lai trong mang gel tao boi
xanthan gum, gop phan o6n dinh thém ciu
trdc cua san pham Tuy nhién, dén ngay
thir 28, WHC cua tat ca cac cong thirc déu
giam nhe, c6 thé do céc lién két gel suy
yéu theo thoi gian bao quan lanh — hién
tuong nay da dugc mo ta trong cac nghién
ctru gan day nhu cua Lopez-Sanchez va
cs. (2020) [8].
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Hinh 3. Két qua ddnh gia cam quan sira chua bé sung matcha theo ty 1¢ xanthan
gum tgi thoi diém 1 ngay bao quan.
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Hinh 4. Két qua ddnh gid cam quan sira chua bé sung matcha theo ty Ié xanthan
gum tai thoi diéem 28 ngay bao quan.
501: khdng b sung xanthan gum, 502: bé sung 0,025% xanthan gum, 503: bé sung
0,05% xanthan gum, 504: bé sung 0,075% xanthan gum, 505: bé sung 0,1% xanthan gum.

Duya vao két qua danh gia cam quan ¢
Hinh 3 va Hinh 4, cho thiy diém sb tiéu
chi ¢ cac cong thuc khac nhau r6 rét. Oca
ngay 1 va ngay 28, mau 505 déu dat diém
t6ng thé cao nhat nho ham lugng xanthan
gum cao tao mang ludi gel, giir cac chat
xo khong hoa tan ctia matcha gilp sira
chua déng déu vé mau, mui va vi [2].
Trong khi & mau 501 khong bé sung
xanthan gum c6 hién tuong phan I6p va
mau sic, mui kém. Con cac mau 502, 503,

504 c6 diém trung gian tuwong Gng véi
ham lugng xanthan gum bo sung. Sau 28
ngay bao quan, diém tong thé giam, mau
S4C VA Vi _Ngot cung giam, Vi chua tang,
nhung mau 505 van giir diém cam quan
cao nhit ciing nhu mui matcha rd rét nht.
Két qua nay cho thiy xanthan gum cai
thién dang ké mau, mai, vi, cau tric cua
sira chua va ty 1& bd sung 0,1% duoc danh
gia 1a t6i wu dé sir dung cho cac thi
nghiém tiép theo.
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3.3. Két qua danh gia anh hwéng cia ty 1é bé sung matcha dén chat lwong sira

chua trong bao quan lanh

Két qua nghién ctu sy thay doi pH
cua stra chua bo sung matcha véi ty 1é bo
sung xanthan gum trong thoi gian bao

quan lanh (4-6°C) tai c4c thoi diém theo
doi trong 1, 7, 14, 21, 28 ngay.

4,55
45 - CT1
4,45 cT2
4% g —+CT3
L 43 CT4
Q 425
42 —%—CT5
4,15 CT6
4,1
4,05

1 7 14

21 28

Thoi gian bao quan (ngay)

Hinh 5. Si thay doi pH cua sira chua bé sung matcha theo ty Ié bé sung matcha
trong qua trinh bao quan lanh.

CT1: khdng bé sung matcha, CT2: bé sung 0,1% matcha, CT3: bé sung 0,2% matcha,
CT4: bo sung 0,3% matcha, CT5: bé sung 0,4% matcha, CT6: bé sung 0,5% matcha

Két qua thé hién & Hinh 5 cho thay gi&
tri pH cua sira chua ¢ tat ca cac cong thac
déu c6 xu huéng giam dan trong sudt qué
trinh bao quan tir ngay 1 dén ngay 28. O
CT1 c6 gia tri pH thap nhat trong khi ¢
CT6 lai duy tri pH & mtc cao nhat. Cu
thé, sau 28 ngay theo ddi, pH cua CT1
giam tir 4,43 xudng 4,21 con CT6 giam tur
4,50 xubng 4,35. Theo Georgakouli va cs.
(2016) viéc bd sung polyphenol ¢ néng
d6 thich hop (khoang 1250ppm) c6 thé
thiic ddy qua trinh hinh thanh va tich tu
acid lactic ddng thoi kich thich sy phét
trién cia hai chung S. thermophillus va L.
bulgaricus gitp cai thién chat lwong va
thoi gian bao quan [9]. Tuy nhién, trong
b6t matcha chira

ham luong polyphenol rat cao (khoang
30% CK) [(10] cung vai su hién dién caa
L-theanine c6 thé lam giam hoat dong
trao doi chat caa vi khuan lactic dan dén
ham luwong acid lactic thap hon va gia tri
pH cao hon [11]. Trong qua trinh bao
quan lanh, pH giam manh tir ngay 7 dén
ngay 14 twong tng voi cac giai doan sinh
truong tbi da cua vi khuan lactic, sau d6
tir ngay 21 dén ngay 28, toc do pH giam
cham lai do vi khuan budc vao pha on
dinh. Nhu vay, c¢d thé thay ham luong
matcha bé sung ¢6 anh huéng dén pH cua
sita chua, nong do polyphenol cao hon
dan dén pH bao quan cao hon, dong thoi
anh huong dén kha niang phat trién cia vi
sinh vat [12].
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Hinh 6. Su thay déi dg nhét cua siza chua bé sung matcha theo ty 1é bé sung
matcha trong qué trinh bdo quan lgnh

CT1: khong bé sung matcha, CT2: bé sung 0,1% matcha, CT3: b sung 0,2% matcha,
CT4: bo sung 0,3% matcha, CT5: bé sung 0,4% matcha, CT6: bé sung 0,5% matcha

Dua vao két qua & Hinh 6 cho thay do
nhét cua sita chua ¢ tat ca cac cdng thirc
déu c6 xu hudng ting dan trong sudt qué
trinh bao quan tir ngay 1 dén ngay 28,
trong d6 mirc tang rd rét nhat duoc ghi
nhan tir ngay 1 dén ngay 14 va cham lai ¢
giai doan sau. Xu hudng nay phu hop vai
nghién ctru cua Arzu Kavaz Yuksel va cs.
(2016) vé viéc bo sung bot matcha 1am
tang do nhét cua san pham [14]. Su gia
tang nay c6 thé bat ngudn tir dic tinh hoa
ly ciia bot matcha va kha ning lién két
gitta nuéc véi cac thanh phan chét xo.
Bén canh do, trong thanh phan matcha c6
chtra khoang 6-18% hemicellulose, mot
polysaccharide khong tan trong nu6c nén
khi duoc bd sung vao sira chua cac phan
tur nay da tuong tac vai xanthan gum lam
tang do nhét cua hé gel [14]. Tuy nhién,
khi ¢ cong thirc c6 ham lugng matcha cao
lai ¢ thé dan dén sy phan tan cuaa phan te
ran kém hon gay giam hiéu qua tuong tac
véi xanthan gum lam giam d¢ nhét cua
san pham. Ngoai ra, két qua nay ciing phu
hop véi nghién cau Asaduzzaman & cs.
(2021) do sy tuong tac nhiét cam ng
gitta protein va casein gop phan hinh
thanh mang gel day dac gidp giam hién
tugng syneresis va lam cho d6 nhét tang

lén [15]. Pong thoi, vi khuan Ién men
lactic dac biét la chung S. thermophilus,
trong qua trinh 1én men sinh ra
exopolysacarit ciing c6 kha ning lién két
Véi casein cua stra tao ra dd nhat lam cho
do nhot ¢ cac cong thuc co d6 tang cuc
Ion.

Theo két qua & Hinh 7, kha nang giir
nudc & tit ca cac cdng thic déu co xu
huéng ting dén ngay 14, sau d6 giam dan
dén ngay 28. Trong céac cong thac bd
sung, CT2 (0,1% matcha) thé hién kha
ning gitt nuéc cao nhat, trong khi CT6
(0,5% matcha) thap nhat so véi cac cong
thic con lai. Trong khi d6, & miu dbi
chiang CT1, khong bd sung matcha cho
thiy kha ning giir nudc giam lién tuc
trong suét qua trinh bao quan. Su tang kha
ning gitt nuwdc tir ngay 1 dén ngay 14 c6
thé giai thich bang vai trd caa xanthan
gum trong viéc hinh thanh mang luéi cau
trac [2], gitr lai hemicellulose va nudc ty
do trong matcha. Ngoai ra, Polyphenol
trong matcha c6 kha nang tuong tac voi
protein cai thién cau tric sita chua [16].
Tuy nhién, tir ngay 14 dén ngay 28 kha
ning giit nuéc giam do mang ludi cau
trdc va lién két yéu di, khong con giir
dugc nuéc ty do. Khi & nong do
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polyphenol cao, su hinh thanh cac lién két
polyphenol-protein lam micelle casein tai
cau trdc va chiém nhiéu dién tich trong
mang ludi gel, thuc day sy tach nudc.
Diéu nay giai thich tai sao kha ning giir

nuéc & CT6 thap hon CT2 [17,18]. Nhu
vay, ty 1& b6 sung matcha c6 anh huong
dang ké dén kha nang gitr nuée cua sira
chua trong qua trinh bao quan lanh.

90
80 =
‘§ 70 T T i T Zz_ mCTl
: 60 uCT2
1]
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oo $ 40
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R
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1 7 14 21 28

Thaoi gian bao quan (ngay)
Hinh 7. Sy thay déi kha nang giit muedc ciia sita chua bo sung matcha theo ty I¢
bo sung matcha trong qué trinh bdo qudan lanh.

CT1: khang bé sung matcha, CT2: bé sung 0,1% matcha, CT3: bé sung 0,2% matcha, CT4:
bé sung 0,3% matcha, CT5: bo sung 0,4% matcha, CT6: bo sung 0,5% matcha

Bang 2. Su thay déi ham heong protein cia sira chua bé sung matcha trong quéa
trinh bao quan lanh

Mau Ngay 1 Ngay 7 Ngay 14 Ngay 21 Ngay 28

CT1
CT2
CT3
CT4
CT5
CT6

3.100°+0.100 3.211%°+0.030
3.211%+0.027 3.161%°+0.020
3.221%+0.020 3.251?+0.044
3.3422+0.020 3.281%+0.020
3.3422+0.000 3.181%+0.053
3.33224+0.020 3.241%+0.020

3.100° +0.027
3.201%+0.000
3.161%+0.020
3.181%+0.020
3.201%+0.000
3.161%+0.020

3.221%°+0.020
3.241%+0.020
3.231%+0.063
3.261%+0.035
3.3312 +0.027
3.302%°+0.036

3.2612°+0.006
3.3022°+0.008
3.3222 +0.008
3.241%+0.000
3.241%+0.017
3.251%°+0.000

Céc chi céi a,b,c cho biét su khdc nhau c¢é ¥ nghia vé cac mau theo cac chi tiéu phan tich

¢ Muic y nghia o= 0,05 trong phép so sanh Tukey 1 chiéu. CT1: khong bé sung matcha, CT2:
bo sung 0,1% matcha,7CT3: bo sung 0,2% matcha, CT4: bé sung 0,3% matcha, CT5: bé sung
0,4% matcha, CT6: bé sung 0,5% matcha

thdng ké. O ngay 1, CT6 (0,5% matcha)
c6 ham lugng protein cao hon CTI1
(khdng b sung matcha) do matcha chira
khoang 20-22% protein (14). Tuy nhién,
tir ngdy 7 dén ngay 28 ham luong protein
& CT6 giam,

Két qua & Bang 2 cho thay ham luong
protein cua cic céng thuc sira chua khéng
c6 su khéc biét dang ké trong sudt qué
trinh bao quan lanh. O cac mau CT1 va
CT3, ham lugng protein cd xu hudng tang
nhe, trong khi CT4 va CT6 giam dan,
song su thay doi nay khong co ¥ nghia

10
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c6 thé do polyphenol trong matcha twong
tac vai protein sira, dac biét la casein, tao
phuac hop protein-polyphenol lam giam
luong protein tu do [19]. Nguoc lai 6 CT2
va CT3, ham lugng protein tang nhe trong
qué trinh bao quan, c6 thé 1a do xanthan

7
Thaoi gian bdo quén (ngay)

14

gum hinh thanh mang luéi lién két
protein-nuéce gitp on dinh cau trdc gel va
han ché mat mét protein [20]. Nhin
chung, ty 1é matcha b6 sung c6 anh huéng
nhét dinh dén ham lugng protein cua sita
chua trong qua trinh bao quan lanh.

uCT1
uCT2
CT3
CT4
mCT5
uCT6

21 28

Hinh 8. Sw thay déi mau sdc cua sira chua bé sung matcha trong thoi gian bao
quan lgnh
CT1: khdng b sung matcha, CT2: bé sung 0,1% matcha, CT3: b sung 0,2% matcha,
CT4: bo sung 0,3% matcha, CT5: bé sung 0,4% matcha, CT6: bé sung 0,5% matcha

Két qua Hinh 8 cho thiy sy thay doi
gia tri mau sic °Hue cia cac mau sira
chua déu c6 xu huéng giam trong suét
quéa trinh bao quan. Mau d6i chang CT1
c6 muc giam thap nhat tir 78,95 xubng
con 78,65 (giam 0,30 don vi), trong khi
CT6 giam manh nhit tr 75,07 xudng
74,63 (giam 0,43 don vi). Xu hudng giam
mau sac c6 thé la do chlorophyll trong
matcha chiém khoang 0,6% chat kho [21]
va ting theo lwong matcha bd sung.
Chlorophyll ¢6 cau tric porphyrin mang

tinh acid-bazo [10, 11], do d6 c6 kha nang
tuong tac vai acid lactic sinh ra trong qua
trinh bao quan dan dén bién d6i mau va
giam gia tri °Hue cua stta chua. Trong cac
cong thirc bd sung matcha, CT4 thé hién
su on dinh mau tét nhat, véi mac giam
khong dang ké trong sudt thoi gian bao
quan. Nhin chung, ty Ié¢ matcha bo sung
c6 anh huong nhat dinh dén su bién doi
Mau Sic cua sita chua trong qua trinh bao
quan lanh.

3.4. Két qua danh gia anh hwéng cha ty 1é bo sung matcha dén mat do té bao vi
khuan dac trung cia sira chua trong qua trinh bao quan lanh

Khuan lac coa Lactobacillus
bulgaricus duoc nudi cay trén moi trudng
MRS c6 dang tron nho, mau tring sira,
duong kinh khoang 3-4mm, trong khi
Streptococcus thermophilus nuéi ciy trén
moi truong M17 ¢ dang tron nho, mau

11

trang duc va kich thudc nho hon. Trong
sira chua hai chiing nay cong sinh, hd tro
nhau trong qua trinh 1én men. S.
thermophilus phat trién trudc, sa dung
amino acid va peptide do L. bulgaricus
tao ra va sinh ra acid formic cung CO-
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kich thich sy phét trién cua L. bulgaricus
[(22]. Khi pH giam cham, L. bulgaricus
tiép tuc sinh acid lactic, gép phan tao diéu
kién thuan loi cho su phat trién cua S.

thermophilus [(23]. S. thermophilus tao
ra diacetyl tao vi kem, con L. bulgaricus
sinh ra acetaldehyde tao huong dac trung
cho stra chua [24].

8.9
8.8
87 cT1
2 CT2
5 8,6
o 83 cT3
o 84 CT4
o
J 83 —%—CT5
8,2 CT6
8.1

7

14

21 28

Thoi gian biao quan (ngay)

Hinh 9. Mdr dg té bao vi khudn S. thermophillus trong siza chua bé sung matcha
trong thot gian bdo quan lgnh.

Ghi chii: CT1: khdng b sung matcha, CT2: bé sung 0,1% matcha, CT3: bé sung 0,2%

matcha, CT4: bé sung 0,3% matcha, CT5: bé sung 0,4% matcha, CT6: bé sung 0,5% matcha

Theo két qua Hinh 9 cho thdy, mat do
té bao S. thermophillus c6 xu huéng ting
Ién tir ngay 7 dén ngay 14 va giam dan
dén ngay 28, phli hop véi két qua nghién
cau cua Georgakoul va cong su. (2016)
[9]. Trong giai doan dau, dic biét tir ngay
1 d&én ngay 14, mat do té bao ting manh
do vi khuan di thich nghi v&i méi truong
va str dung hiéu qua nguén dinh dudng
trong sira chua. O ngay 14, CT1 dat mat
d6 cao nhat (8,83 log CFU/g), trong khi
CT6 c6 mat do thip nhat (8,68 log
CFU/g). Nguyén nhan la do CT6 chtra ty
Ié matcha b6 sung cao ma trong dé co
ham lugng polyphenol dang ké (khoang

12

30% CK), c6 kha nang uc ché sy sinh
truong cua vi sinh vat [(10]. T ngay 21
dén ngay 28, mat do vi khuan giam ro rét
do ngudn dinh dudng suy giam khién hoat
dong sinh truong bi han ché. Két qua nay
tuong dong vai nghién ciu caa Sarvari va
cong su. (2014), trong do S.
thermophillus phat trién manh trong giai
doan dau va duy tri mat d6 > 8,70 log
CFU/qg trong sudt qua trinh bao quan [25].
Nhu vay, c6 thé két luan rang ty 1& bd
sung matcha cang cao thi mat do té bao S.
thermophillus cang thap, phan anh ro tac
dong tc ché cua polyphenol trong matcha
I&n sy phat trién caa vi khuan.
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Hinh 10. Mdr d¢ té bao vi khudn L. bulgaricus trong siza chua bé sung matcha
trong thoi gian bado quan lgnh.
Ghi chi: CT1: khdng bé sung matcha, CT2: bé sung 0,1% matcha, CT3: bé sung 0,2%
matcha, CT4: b sung 0,3% matcha, CT5: bo sung 0,4% matcha, CT6: bo sung 0,5% matcha

Mat d6 té bao L. bulgaricus ting tir
ngay 1 dén ngay 14 roi giam dén ngay 28,
tuong tu S. thermophilus (Hinh 10). Giai
doan dau, vi khuan phét trién manh nho
hap thu dinh dudng tir sita chua va luong
duong 3-15% trong matcha. O ngay 14,
CT1 dat mat do cao nhat (8,8 log CFU/g),
trong khi CT6 thap nhét (8,6 log CFU/g)
do ham lugng polyphenol cao (~30% CK)
trc ché vi khuan [(10]. Tur

ngay 14 dén 28, mat do té bao giam do
can dinh dudng va tich Iy san pham trao
d6i chat; CT1 giam tir 8,80 xudng 8,67
log CFU/g va CT6 tir 8,55 xubng 8,41 log
CFU/g. Nhin chung, mat d6 L. bulgaricus
ludn thap hon S. thermophilus, va tang ty
Ié¢ matcha lam giam mat d6 L. bulgaricus,
phan 4nh rd tic dong uc ché cua
polyphenol [(14].

3.5. Két qua danh gia cam quan sira chua trong qué trinh bao quan lanh

>

Piém trung binh
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m 301
m 302
=303
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Hinh 11. Két qud ddnh gid cam quan sira chua bé sung matcha theo ty I matcha
trong ngay 1 bado quan
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Hinh 12. Két qud ddnh gid cam quan sita chua bé sung matcha theo ty Ié matcha
trong ngay 28 bdo qudan.
~301: khang bé sung matcha, 302: bé sung 0,1% matcha, 303: bé sung 0,2% matcha, 304:
bo sung 0,3% matcha, 305: bé sung 0,4% matcha, 306: bo sung 0,5% matcha

Dua trén Hinh 11 va 12, cdc mau sita
chua khac biét rd rét vé cam quan. Mau
304 ludn c6 diém trung binh cao nhat & ca
ngay 1 va ngay 28, trong khi mau 301
thap nhat trong sudt qua trinh bao quan.
O ngay 1, mau 306 dat diém mau va mui
cao nhit nho ham luwong matcha 16n,
nhung mau 304 lai dugc wa chugng hon
vé Vi va cau trdc do bd sung matcha ¢
mutc vira phai (0,3%), gilp mang ludi
xanthan gum 6n dinh, phan tan tt cac

IV. KET LUAN

Bot matcha Natsu ¢ chét luong phu
hop d b sung vao sita chua, trong khi
xanthan gum gitp tang d6 nhét va kha
nang gitt nudc, Voi ty I€ thich hop la
0,1%. Viéc bd sung matcha anh hudng
dén pH, do nhot va kha ning giit nuéc cua
stra chua: pH giam, d¢ nhét va kha nang
glu nudce ting dén ngay 14 rdi giam dan
den ngay 28 trong qua trinh bao quan;
mau sira chua bd sung 0,5% matcha cho
pH va d6 nhét cao nhat nhung giir nudc

Tai ligu tham khao

14

phan tr khdng hoa tan va tao cau trdc min
vé6i hau vi d& chiu. Sau 28 ngay, diém cam
quan cua cac mau déu giam, song 304 van
gitt chit luong tét nhat. Cac mau chua
nhiéu matcha (305, 306) duy tri mau va
mui dic trung nhung cu triic kém ddng
nhat do mang lu6i xanthan gum bi suy
yéu. Nhin chung, ty 1€ matcha anh huong
rd rét dén mau, mui, vi va cau tric; trong
d6 muc 0,3% la tbi uu, tao san pham hai
hoa va dugc chap nhan cao nhat.

thiap nhat. Mat do L. bulgaricus va S.
thermophilus ting manh tor ngay 7-14
trong qua trinh bao quan va giam sau do,
trong d6 CT6 (b6 sung 0,5% matcha) co
mat do thip nhat. Ham luong protein va
mau sic it bién dong va khong khac biét
¢6 ¥ nghia gitra cac cong thic. Két qua
cam quan cho thiy ty 18 b6 sung matcha
0,3% mang lai chat luong can ddi cua sita
chua va duoc hoi dong cam quan danh gia
cao.
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