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ABSTRACT

Milk contains as little as 2 g/L of milk fat globule membrane. However, this material
received much attention in recent years due to both its health-beneficial properties and
technological functionalities. The aim of this study was to evaluate the potential of using
milk fat globule membrane fragments in the production of yoghurt. The influence of skim
milk powder with a total solids content of 12-15%, and the supplementation of
Lacprodan®PL-20 (0-4%) instead of skim milk powder, on the physical properties of
voghurt (i.e. firmness and water-holding capacity) was studied. In addition, the total polar
lipids content and the milk fat globule membrane proteins in yoghurt with Lacprodan®PL-
20 addition were analysed. It was found that the firmness and the water-holding capacity
of yoghurt were improved when the total solids content in skim milk increased from 12 to
15%, whereas the fermentation time was prolonged. Replacing 3% of solids of skim milk
by Lacprodan®PL-20, increased the water-holding capacity Replacing 3% of solids of
skim milk by Lacprodan®PL-20 resulted in an increased of water-holding capacity
(85.23%). Besides, based on densitometry, by adding 3% Lacprodan®PL-20, the band
intensities of XO, CD36, BTN, PAS 6/7 and ADPH in yoghurt was more abundant than in
yoghurt without adding Lacprodan®PL-20. The total polar lipids of this yoghurt was also
high (0.24%). These results indicated the Lacprodan®PL-20 is highly potential for being
incorporated in yoghurt product. It not only provides beneficial nutritional properties, but
also contributes to the technological properties of the product, such as improved water-
holding capacity.

TOM TAT

Sita twoi chira it vit chdt tir mang cau béo sita, chi khodng 2 g/L. Tuy nhién, vt chdt nay
thu it nhiéu sw chit ¥ trong nhitng ndm gan ddy do nhiing tinh chat ¢6 loi cho sirc khoe
va nhimg déc tinh cong nghé. Muc dich ciia nghién ciru nay la danh gid khd nang sir dung
mang cau béo sita trong ché bién sita chua. Anh huong cua ham lugng bot sita gay sir
dung dé chuin héa ham leong chit khé thay doi tiv 12-15% va ham luong
Lacprodan®PL-20 b6 sung thay thé bt sita gdy tir 0-4% dén cdc tinh chat vit Iy ciia sita
chua nhu dg ciing va khd ning gifk nuée ciia san pham dieoe khao sdt. Bén canh do, ham
lwong lipid phdn cuc va protein mdng cau béo trong cdc mdu sita chua cé bo sung
Lacprodan®PL-20 ciing dirgc phdn tich. Két qua nghién citu cho thdy khi tang ham heong
chat khé trong dich siva tiv 12 dén 15% gitip cdi thién do cimg va khd néng giii mede cia
san pham tuy nhién thoi gian lén men kéo dai. Bé sung 3% Lacprodan®PL-20 thay thé
stta bot gdy vao sita chua givp cdi thién kha nang gidk mueoc cho san pham (85,23%). Bén
canh do, ham luong lipid phdn cuc tong 56 cao (0,24%) va mikc d6 bat mau cdc bang X0,
CD36, BIN, PAS 6/7, ADPH ¢ giéng bo sung 3% Lacprodan®PL-20 ddm hon so v&i mau
khong b6 sung Lacprodan®PL-20. Céc két qud trén cho thiy Lacprodan®PL-20 rit c6
tiém ndng dé tich hop vao san pham sita chua, ngodi tic dung cung cd}a cde cdu phan ¢6
loi cho sikc khée, nd con givip cdi thién khd ndng giit miedc ciia san pham.

Trich din: Phan Thi Thanh Qué, V5 Thi Van Tam, Téng Thi Anh Ngoc va Koen Dewettinck, 2017. Nghién
ctru kha nang st dung hop chat mang cau beo sira trong ché bicn sira chua. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 53b: 88-96.
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1 PAT VAN BE

Sita chua 13 san phim dwoc biét nhiéu nhit
trong tit ca cac san phim sita 1én men va duoc st
dung phd bién khap noi trén thé gi6i. Sita chua
dugc 1am tir nhiéu ngudn nguyén liéu khac nhau
nhung sira chua 1én men tir sita bo van tao duoc
huong vi thom ngon dic trung, dugc nguoi ti€u
dung wa chudng.

Trong sita bo, chit béo ton tai & dang cac hat
giot cau béo v&i dudng kinh trong khoang tir 0,1 —
15um (Walstra et al., 2006). Nhimng giot cau béo
dugc bao boc boi mét 16p mang mong dugce goi la
mang cau béo sira. Thanh phan ciu tao chu yu cua
mang cdu béo sita 1a protein mang, chiém dén 70%
va lipid phan cuc (bao gdbm phospholipids va
sphingolipids), chiém dén 25% khdi lugng chat
kho. Pay 14 hai thanh phan quan trong c6 hoat tinh
sinh hoc cao. Ngoai chirc nang sinh hoc, protein
mang cau béo va cac lipid phan cyc trong mang
cdu béo co thé dugc coi 1a tic nhan nhii hoa ty
nhién do tinh chat ludng cuc gom dudi ky nude va
dau ua nudc giup giai quyét van dé vé sy dong nhat
trong cac san pham nhil tuong (Walstra et al.,
2000).

Sira twoi chira rat it mang cdu béo sita, chi
khoang 2g/L. Dé san xuit ra loai sita gidu mang
cAu béo, vat chat mang cAu béo sita ¢6 thé chiét
tach tir sita tuoi hodc cac san pham phy tir qua trinh
san xudt sita nhu sita bo, serum bo hodc sita whey
(tach ra tir qua trinh san xuit pho mat). Sita bo thu
dugc tir qué trinh danh kem dé san xuat bo. Khi bo
dugc 1am néng chay va ly tam s& thu duoc chit béo
stra khan va serum bo. Stta whey thu duogc tu sira
bo sau khi dong tu va tach cac misen casein trong
qua trinh san xudt pho mat. Hai phwong phéap
thuong duoc ap dung dé co dic vat chit mang: (i)
phuong phép tach-rira dp dung cho sira tuoi va
phuong phap vi loc tiép tuyén ap dung cho cac phu
pham san xuét nhu nhu sita bo, serum bo hoic sita
whey (Le et al., 2009). Bén canh cac san phdm phy
tir qua trinh san xuat sira, Lacprodan®PL-20 (Arla
Foods Ingredients Group P/S, Viby, Denmark) la
loai sita cong thirc giau lipid phan cuc va protein
mang, n6 co thé sir dung nhur 1a thanh phan bd sung
dé ché bién cac loai thuc pham chirc ning giup con
ngudi ting cudng sirc khoe, chong lai bénh tat
(Burling and Graverholt, 2008).

Ngay nay, su nhan biét ciia ngudi tiéu dung vé
mdi quan hé gitta anh huéng cua viée tiéu thu
nhiéu chét béo no va cai thién sirc khoe. Nguoi tidu
dung thudng c6 xu hudng thich sita gly va cac san
pham sita, cu thé 1a cac san phdm sita chua c6 ham
lugng chat béo thap thay thé cho sita va cic san
pham sita nguyén kem. Su tich hop vat chat mang
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cdu béo bang cach bd sung mang cau béo sita
thwong mai Lacprodan®PL-20 vao san phdm sita
chua c6 ham luong chét béo thip gitp ting mirc
tiéu thu nhiing lipid phan cuc va protein co 191 tir
mang cau béo 1a diéu can thiét.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién nghién ciru
Pia diém nghién citu

Nghién ctru dugc thuc hién tai phong thi
nghiém Bo moén Cong nghé thuyc pham — Khoa
Néng nghiép va Sinh hoc Ung dung, Truong Pai
hoc Cén Tho.

Riéng lipid phan cuc va protein mang cu béo
stta dugc phan tich tai phong thi nghiém ky thuat
thue phém, Khoa Khoa hoc Ky thuat Thuc phém,
truong Pai hoc Ghent, Vuong qudc Bi.

Nguyén vat liéu thi nghiém

Stra tiét trung TH True Milk nguyén chétldugc
mua tai cira hang TH True Milk, Thanh pho Can
Tho.

Sira bot tach béo san xuét tai cong ty Darigold
M3).

Sira bot giau mang cdu béo Lacprodan®PL-20
1a san pham stta bot say phun giau phospholipids
ngudn gdc tu nhién (tdi thiéu 16%) va protein sita
(55%) dugc san xuat boi tdp doan Arla Foods
Ingredients— Pan Mach.

Stra dac cq' duong Vinamilk mua tai siéu thi
Co.op Mart, Can Tho.

Gibng vi khun lactic thuong mai YC381
(Thermophillic yoghurt culture) gom hé vi khuan
Lactobacilus ~ bulgaricus ~ va  Streptococcus
thermophilus. San pham cua cong ty CHR
HANSEN (Pan Mach).

2.2 Phwong phap thi nghiém

2.2.1 Qui trinh ché bién sita chua

Sita twoi nguyén liéu phdi ché véi 10% sira dic
¢6 duong, sau khi sa dung sita bot gay dé hiéu
chinh ham luong chat kho khong béo thay ddi tir
12% dén 15% nhu bb tri & ndi dung b. Sau 6, dich
stra duoc thanh trung ¢ nhiét d6 85°C trong 30 phut
(Tamime and Robinson, 1999), 1am ngudi dich sira
dén nhiét do 40-43°C; bd sung 0,006% men giéng
vi khuén lactic d3 duoc hoat héa vao dich sita, thuc
hién qua trinh 1én men (G) & nhiét d6 40-43°C;
trong qué trinh 1én men, theo ddi su thay d6i pH
dich 1én men dén khi pH dat 4,6 thi két thuc qua
trinh 1én men (Le ef al., 2011). San pham dugc lam
lanh nhanh dén nhiét d6 2-4°C va bao quan san
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pham & nhiét do nay trong thoi gian khoang 24h
truge khi phan tich cac chi ti€u chat lugng san
pham.

2.2.2 BO tri thi nghiém

Thi nghiém trong phong dugc b tri theo thé
thirc hoan toan ngau nhién véi 1 nhan t6, 3 lan lap
lai. Thong sb toi wu cua thi nghiém trudc dugce st
dung cho thi nghi¢ém sau.

a. Phdn tich thanh phan héa Iy nguyén liéu

Céc loai sita nguyén li¢u (sira tuoi, sita ddc co
duong, sita bot giy va sita bot mang ciu béo
thuong mai Lacprodan®PL-20) dugc xac dinh
thanh phan gia tri dinh dudng (nhu ham lugng chét
kho, protein tong sd, chit béo tong so) Trong do,
ham lugng chét kho dwoc xac dinh bing phuong
phap siy & 105°C dén khdi luong khong doi (IDF,
2004); ham luong protein tong sb xac dinh bing
phuong phap Kjeldahl (IDF, 1993); ham luong
chat béo tong s6 xac dinh bang phuong phap Rose
— Gottlier (IDF, 1986).

Thanh phan céc chat co hoat tinh sinh hoc bao
gém protein mang dugc xac dinh bing phuong
phép dién di dung polyacrylamide gel vdi sodium
dodecyl sulphate SDS-PAGE va nhuém mau bang
Coomassive Xanh (Phan et al, 2013); lipid phan
cuc duoc chiét tach va phan tich bang HPLC véi
d4u do ELSD (Le, Miocinovic ef al., 2011).

b. Anh hwong ham heong chdt khé khong béo
trong dich sita trieée khi 1én men dén thoi gian lén
men, d¢ cimg va kha nang giiv nwée ciia san pham

Stra bo tuoi ¢6 ham luong chat kho khong béo
rat thip so vdi yéu cau dé gitip san pham sita chua
déng ty. Vi thé, nhim muc dich xac dinh ham
luong chat kho trong dich sita phi hop cho qua
trinh 1én men sita chua, tao ra san phém cAu tric
tbt, sita ddc va sita bot gy dugc két hop dé chudn
hoa ham luong chat kho dich sira. Trong khi sira
bot gay 1a ngudn cung cdp mot lugng chat kho
dang ké voi ham luong casein ciing nhu whey
protein cao (Dewettinck ef al., 2008), nhiing thanh
phan quan trong anh huong dén chat luong gel cua
sita chua thi sita dic ciing c6 ham lwong chat kho
cao cung v6éi ham luong dudng cao c6 thé gitp
didu vi cho san pham. Tuy nhién, sita dic c6 dudong
khong duoc bd sung qué 11%, do khi ham luong
duong qua cao 1am tc ché su sinh truong cia vi
khuén lactic (Tamime and Robinson, 1999). Vi thé,
thi nghiém tién hanh hiéu chinh ham luong chét
kho khong béo bang sita bot gay dé dat dén nong
d6 chat kho khong béo lan luot 1a 12%, 13%, 14%,
15%.

Chi tiéu theo ddi: Sy thay doi pH san pham
theo thoi gian 1én men, sir dung pH ké do truc tiép
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trén khéi dong sira chua. Do cimg, ding may do
cAu trac Rheotex, dau do hinh try, duong kinh 20
mm, ¢b dinh khoang cach dam vao mau la 4 mm
(dua theo phuong phap cua Le ef al., 2011) va kha
nang giit nudc cia san pham, st dung may ly tim
Sigma 4K 15 centrifuge (Startorius AG, Gottingen,
Germany) ly tim 25 g sita chua vé6i téc do 5000
rpm, 5°C trong 25 phut (Sodini ef al., 2006).

c. Anh hwéng ham hrong Lacprodan®PL-20
b6 sung thay thé sita bot gdy dén thanh phan lipid
phan cuc, protein mang, do cieng va kha nang giir
nude ciia san pham

Lacprodan®PL-20 14 san pham sita bot thuong
mai gidu protein mang ciu béo va lipid phan cuc
dugc khao sat bo sung thay thé mot phan sita bot
gy gitp ting ham lugng lipid phan cyc, protein
mang va cai thién ciu tric cia san pham.

Thi nghiém b tri vOi ham lugng sira bot
Lacprodan®PL-20 thay thé sita bot gay lan lugt &
cac ty 1€ khac nhau: 0, 1, 2, 3 va 4%.

Chi tiéu theo ddi: Sy thay ddi pH san phdm
theo thoi gian 1én men, do cing va kha nang giit
nude ciia san phim dugc xac dinh theo phwong
phap nhu da trinh bay trong thi nghiém 1 (muc b);
ham luong lipid phan cuc tong so va ty 1¢ lipid
phén cuc thanh phan thanh phan protein mang cu
béo trong san pham xac dinh nhu da trinh bay
trong muc a.

2.2.3 Phwong phdp xit Iy 56 liéu

Két qua dugc xir Iy theo phwong phap phan tich
phuong sai (ANOVA) va kiém dinh LSD dé két
ludn vé sy sai khac giira trung binh cac nghiém
thic bang chuong trinh STATGRAPHICS
Centurion XV.I. D6 thi dugc xdy dung bang
chuong trinh Microsoft Excel 2007.

3 KET QUA VA THAO LUAN
3.1 Két qua phén tich thanh phin sira
nguyén liéu

Két qua phan tich thanh phan sita nguyén liéu
dugc trinh bay ¢ Bang 1 cho thay sita twoi cung
cap mot lugng protein dang ké (> 3%). Tuy nhién,
sita tuoi lai chira ham luong chit kho khong béo
kha thip (8,27%) chua dat yéu cau vé tong ham
lwong chit khé t6i wu cho qua trinh 1én men trong
san xuat sira chua (12+15%) (Tamime and
Robinson, 1999).

Sita dic co dudng 1a thanh phan c6 ham lugng
chat kho cao (72,4%), vi thé co thé bo sung sita didc
dé tang ham luong chét kho cua dich sira trudc khi
tién hanh 1én men. Tuy nhién, stra déc lai c6 ham
luong dudng cao (chu yéu 1a duong sucrose), diéu
nay c6 thé 1am ngin can sy phat trién cta vi khuan
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lactic khi b6 sung & luong 16n (>11%) (Tamime
and Robinson, 1999). Vi vay, sita bdt gay co thé
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phéi hop st dung cung voi sira dédc dé gia taing ham
lugng chat kho cho dich sira trudce khi 1én men.

Bang 1: Thanh phin gia tri dinh dudng ciia sira nguyén liéu (% CBU)

Chit khé

Loai sira nguyén liéu  Protein Lipid E’Ic)lgg)ggzg Carbohydrate khéng béo Chét kho
Stra tuoi 3,364 3,36¢ 0,20 4514 8,27¢ 11,63¢
Stta dac c6 duong 4,80°¢ 15,46 - 51,40° 56,94¢ 72,40°
Sira bot gay 32,20° 0,804 0,11¢ 54,09 94,882 95,68
Lacprodan®PL-20 50,34 29,98° 23,10° 9,84¢ 66,42° 96,40

Ghi chii: Gid tri trung binh trong cing mot ¢ét ¢é cde chik cdi khdc nhau biéu thi sie khéc biét ¢é ¥ nghia thong ké ¢ mire

y nghia 5%
(-): Nong dg qud thap, khéng phat hién

Sira bot gly 1a loai nguyén liéu c6 ham luong
chat kho rit cao (95,68%), giau protein (32,2%) va
carbohydrate, chu yéu 1a dudng lactose (54,09%).
Chinh vi nhitng dic tinh trén, sita bot gay 14 thanh
phan thuong dugc thém vao dich sita dé ting lam
luong chat kho trude khi 1én men dé san xuat san
phim sita chua it béo (Harte er al, 2003). Tuy
nhién, vi sira bot gdy la san pham tach béo nén ham
lurong mang ciu béo sita — thanh phan chira nhiéu
hop chit co hoat tinh sinh hoc cao nhu lipid phan
cuc va protein mang cua sita bot gy ciing bi mat di
dang ké (Le et al., 2011). Do d6, tong ham lwong
lipid phan cuc trong sita bot gay rat thip (0,11%).
Nguoc lai, Lacprodan®PL-20 1a san pham sita bot
thuong mai giau protein (50,34%) va lipid phén
cuc (23,10%), co thé sir dung nhu nguodn nguyén
lidu thay thé mot phan sita bot gy trong qué trinh
ché bién sira chua gitp tang ham lugng lipid phan
cuc va protein mang, day 1a 2 thanh phan cé gia tri
sinh hoc cao. Bén canh d6, Lacprodan®PL-20 la
tdc nhan nhii hoa ty nhién, gitp cai thi¢n kha nang
giit nudc cho san pham.

Duya trén phan tach dién di dung
polyacrylamide gel v&i sodium dodecyl sulphate
(SDS-PAGE) va nhuém mau bing Coomassie
Xanh (Hinh 1) cho thiy protein c6 thé dugc tach
thanh cac dai chinh, bao gdm xanthine
dehydrogenase/oxidase (XO), lactoferrin, cluster of
differentiation 36 (CD36), bovine serum albumin
(BSA), butyrophilin (BTN), periodic acid schiff
6/7 (PAS6/7), adiophilin (ADPH), caseins, -
lactoglobulin, a-lactalbumin.

Phan protein sita gdm c6 mot lugng 16n casein
va whey protein (B-lactoglobulin, a-lactablumin,
lactoferrin, va BSA). Casein dugc chia thanh 4
nhém (asr, o, B- va k-CN) chiém gin 80%
protein, déng tu & pH 4,6 va bén nhiét (Lucey,
2002). Pay la thanh phan quan trong ddi voi su
hinh thanh mang luéi gel cua sita chua. Bén canh
do, casein con c6 kha nang két hop véi calei dudi
hinh thirc cic mudi calcium phosphate, do do
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casein con 1a ngudn cung cép calci cho nguoi tiéu
ding (Holt, 1992). Hinh 1 cho thdy mirc do bét
mau casein trong 3 mau sita 1a twong ty nhau.
Nguoc lai, whey protein 1a thanh phin c6 gia tri
dinh dudng va gia tri sinh hoc rt cao (Sigrid et al.,
2015). Ngoai ra, whey protein con gitp tang do ran
chic va do nhét trong qué trinh san xuat sita chua
(Lucey et al., 1997). Tuy nhién, mirc d6 bat mau
cic loai whey protein (gdm P-lactoglobulin, o-
lactablumin, va BSA) rét thap, diéu do chimg to
rang protein trong sita bot giy chu yéu 1a casein.

1 2 3 4
200
XO| ww
116
97
Latoferrin o
( Ll
BSA s - = 66
BTN &
PAS6/7 | Bt *°
ADPH
. - 3
(';lst‘lns{ -
ﬁ-l:lcluglubulin. ” - 7]
a-lactalbumin == _: g = 14
MW (Kgmol )

Hinh 1: Két qua phan tach dién di protein mang
cau béo cac loai nguyén li€u sira

Chii thich: giéng 1- Lacprodan®PL-20; gleng 2-stta bot
gdy, giéng 3-sita tuoi, giéng 4-chi thi khoi lwong phan tir
protein chudn (Mark 12)

Dua vao mirc do bit mau cac bang protein
mang cau béo (XO, CD36, BTN, PAS 6/7, ADPH)
trong 3 mau sita Lacprodan®PL-20, sira bot gy va
stra tuoi tuong Ung voi giéng 1, 2 va 3 (Hinh 1)
cho thiy cac dai bang protein mang cua mau sita
Lacprodan®PL-20 bit mau dam nhit, dic biét la
protein mang XO va BTN. Nguoc lai, mirc do bat
mau cia protein XO trong sita bot gy rat thap, va
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3 loai protein mang 1a BTN, PAS 6/7 va ADPH
hiu nhu khong hién dién trong sita bot giy. Doi
voi mau sita tuoi, nhiing giot cAu béo duoce bao boc
boi mot 16p mang mong, tuy nhién sira chira it chi
khoang 2g/L mang cau béo. Do d6, mic do bat
mau cua cac bang protein mang trong sira tuoi thap
hon nhiéu so v6i Lacprodan®PL-20.
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3.2 Két qua anh hwéng ciia ham lugng chit
Kkho khong béo trong dich sira dén sy thay ddi pH,
dd cieng va kha niing giit nwée ciia san phim

Két qua khao sat anh huong cia ham luong
chat kho khong béo dén sy thay dbi pH cia sita
chua duoc thé hién ¢ Hinh 2.

—#—12% chat kho
khong béo
-13% chat kho
khong béo
14% chat kho
khong béo
15% chat kho
khong béo

80 120

160
Thoi gian (phut)

Hinh 2: Anh hwéng ciia ham lwong chit kho khong béo dén sw thay d6i pH san phim

Ham lugng chit kho trong dich sita cang cao thi
thoi gian 1én men cang kéo dai. Khi ham lugng
chat kho trong dich sita trudc khi 1én men & mirc
12% thi sau 180 phut san pham dat pH 4,6. Dbi véi
mau c6 ham luong chat kho 1a 15%, can phai kéo
dai thoi gian 1én men dén 240 phut thi san phim
mdi dat duge pH 4,6. Nguyén nhan thoi gian kéo
dai khi tang ham luong chét kho 1a do chit khé sira
¢6 tinh dém cao (Ozer et al., 1999) nén sira c6 ham
luong chit kho cang cao cang ngan can sy 1én men
sinh acid lactic. Két qua phu hop véi nghién ctru
cua Wu et al. (2009).

Bang 2: Anh hwéng ciia ham lwong chit khd
khong béo ciaia dich sira dén d cirng va
kha ning giir nwée ciia sin phim

Ham lwong chat Po cirng Kha ning giiv
kho (%) (g luc) nuéc (%)

12 54,67 +0,58¢ 82,80 + 0,44°

13 68,33 +0,58" 87,12+0,37°

14 80,33 £1,15* 87,46 +0,22°

15 79,67 £0,58* 89,41 + 0,032

Ghi chu: Gia tri trung binh trong cung mét cot co cac
chit cdi khéc nhau biéu thi sur khdc biét ¢6 y nghia thong
ké 6 mikc y nghia 5%. Sai s6 thé hién trong bang la d¢
léch chuan (SD) ciia gid tri trung binh

Két qua théng ké Bang 2 cho thidy ham luong
chat kho khong béo c¢6 anh huong dang ké dén cac
dac tinh d¢ cing va kha nang giit nudc cla san
pham. Khi ham lugng chéat kho cang ting thi cac
dac tinh vat ly (d6 cung, kha nang gilt nudc) cang
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dugc cai thién. Két qua nay twong tu v6i két qua
nghién ctru cua Le et al. (2011). Nguyén nhan la do
khi ham lwong chit kho cao thi ham lugng lactose
cling cao, diéu nay gitp qué trinh 1én men tot.
Ngoai ra, khi ham luong chit kho cao thi ham
lugng protein cling cao, dac biét 1a ham lugng
casein tang cao giup tang kha nang gitr nude va tao
cAu triic rdn chic cho san pham (Sonidi et al,
2004).

San pham sita chua 1én men tir dich sita c6 ham
lugng chat kho 1a 14% cho san pham c6 cu tric
tdt, mém mai. Khi 1én men dich sira c6 ham luong
chit kho 14 15% cho san phim c6 d cimg tuong
duong vdi san phiam 1én men tir dich sita c6 14%
chét kho. Két qua nay phi hop véi khuyén céo vé
ham lugng chat kho sita tir 14 -15% ctia Tamime
and Robinson (1999) trong ché bién sita chua. Tuy
nhién, thoi gian 1én men mau dich sita chira 14%
chat kho 1a 210 phat, ngan hon so vi mau c6 ham
luong chat kho 15% (240 phut). Do d6, ham luong
chét kho trong dich sira 1a 14% lam co s¢ thyc hién
céc thi nghiém tiép theo.

3.3 Két qua anh hwong ciia ham lugng
Lacprodan®PL-20 bd sung dén ham lwgng lipid
phén cuc, protein mang, do cirng va kha nang
giif nwéc clia sin pham

Két qua phéan tich anh huong ctia ham luong
Lacprodan®PL-20 bd sung thay thé sita bot giy
dén ham luong lipid phan cuc, protein mang, do
cting va kha ning giir nude ciia san phim duoc thé
hién ¢ Hinh 3, Hinh 4 va Bang 3.
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Hinh 3: Két qua dung dién di phan tich protein
mang ciu béo dwa trén sw khac biét khoi lwong
phan tir clia caAc miu sira chua bo sung
Lacprodan®PL-20 thay thé sira bot giy ¢ cac
ndng d khac nhau

Ghi chii: Ham lwong Lacprodan®PL-20 thay thé sita bjt
gom: gléngl 4%; giéng 2-3%; gzéng3 2%; giéng 4-

1%; gieng 5- Poi ching, khong b6 sung Lacprodan®PL-
20; giéng 6-chi thi khoi hrong phdn tir protein chudn
(Mark 12)
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Tuong ty voi két qua phan tach protein mang
céu béo co trong cac nguyén licu stra, két qua phan
tach protein mang cu béo trong sita chua bd sung
ham lugng Lacprodan®PL-20 khac nhau (Hinh 3)
cho thay thanh phéan protein trong sita chua c6 mot
lugng 16n casein va whey protein (B-lactoglobulin,
o-lactablumin, lactoferrin va BSA).

Vi mtc d bat mau ciia nhom bang casein & cac
gleng 1a twong ty nhau (Hinh 3) nén c6 thé du doan
rang ty 1€ casein trong cac mau sita chua la twong
duong nhau. Tuy nhién, cac dai bang & mdt so
thanh phan whey protein trong miu sita chua bét
khac nhau. Bing lactofferin va BSA miu doi
chimg va miu bo sung 1% Lacprodan®PL-20 14
thip hon so v6i cac mau con lai. Nguyén nhan ¢
thé 1a do ty 1& whey protein/casein trong nguyén
liéu Lacprodan®PL-20 cao hon so véi sita bot gay.

Thanh phan protein mang ¢6 trong cac mau sita
chua ¢6 bd sung Lacprodan®PL-20 dwgc phat hién
la XO, BTN, CD36, PAS6/7, ADPH. Dua vao mirc
d6 bat mau cac bang X0, CD36, BTN, PAS 6/7,
ADPH ¢ giéng nhat dan khi giam ndng do
Lacprodan®PL-20 bo sung. Miu sita chua khong
bd sung Lacprodan®PL-20, khong thé hién 1o su
bit mau cic bing XO, CD36, BTN, PAS 6/7,
ADPH (Hinh 3).

Bing 3: Ham lwong lipid phén cwe tong s6 va céc lipid phan cue thanh phin cic miu sira chua ¢6 bd
sung ham lwgng Lacprodan®PL-20 khac nhau (n=3)'

Lipid phan cuc (%)

Ham lwgng Lacprodan®PL-20 (%)

0 1 2 3 4
Glucer 4,58+0,119  3,90+0,025  3,97+0,583 3,05£0,372  5,07+0,336
Laccer 8,15+0,480  8,38+0,245  5,66+0,107  10,49+0,017  11,34+0,578
PI 8,80+£0,305  8,17+0,241  6,08+0,108  10,34+0,016  8,98+0,484
PE 17,84+0,995 17,43+0,348  15,90+0,768  17,18+0,149  18,47+0,786
PS 14,62+0,717  16,18+1,109  19,80+2,067  13,65+0,134  10,11+1,040
PC 23,63+0,745 22,44+1,670  2426+2,398  2321+0,123  22,11+0,073
SM 22,38+1,927  23,50+0,298  24,32+1,898  22,09+0,733  23,92+2,329
Lipid phéan cuc tong sd 0,179+0,009  0,188+0,003  0,220+0,014  0,244+0,002  0,274+0,016

Ghi chii: 'Glucer: Glucosylceramide; Laccer: lactosylceramide; PI: phosphatetidylinositol; PE: ) .
phosphatidylethanolamine; PS: phosphatetidylserine; PC: phosphatidylcholine; SM: sphingomyelin. Cac s0 li¢u thé
hién trén bang la gia tri trung binh cua 3 lan lap lai
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Hinh 4: Két qua phén tich HPLC-ELSD ciia: A-miu chuén lipid phan cwe; B: miu sita chua cé bd

sung 3% Lacprodan®PL-20

Ghi chu: Glucer: Glucosylceramide; Laccer: lactosylceramide; PI: phosphatetidylinositol; PE:
phosphatidylethanolamine; PS: phosphatetidylserine; PC: phosphatidylcholine; SM: sphingomyelin
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Két qua phan tich sic ky long cao ap két hop
v6i may do doc phan tan anh sang cua dong qua
ot sau khi boc hoi dung méi (ELSD-Evapotative
light-scattering detector) (Hinh 4) cho thiy nhiing
cau phan chinh cta nhém lipid phan cuc trong
mang cau béo 1a Glucosylceramide (Glucer),
lactosylceramide (Laccer), phosphatetidylinositol
(PD), phosphatidylethanolamine (PE),
phosphatetidylserine (PS), phosphatidylcholine
(PC), sphingomyelin (SM). Két qua phan tich &
Bang 3 cho thiy tong ham lwong lipid phan cuc
trong sita chua ting dan véi sy gia ting ham luong
Lacprodan®PL-20 b sung thay thé sita bot gay.
Ngoai ra, cac thanh phan cua lipid phan cuc trong
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mau sita chua bb sung ham luong Lacprodan®PL-
20 khac nhau ciing dugc xac dinh, trong d6 thanh
phan chiém lugng cao nhat 1a PC (22,11-24,26%)
va SM (22,09-24,32%), ké dn 1a PE (15,9-
18,47%) va PS (10,11-19,8%), va sau d6 lan luot 1a
Laccer (5,66- 11,34%), PI (6,08-10,34%), va thap
nhét 13 Glucer (3,05-5,07%). Pay la nhiing thanh
phin c6 gia tri dinh dudng va hoat chét sinh hoc
cao. Trong d6, c6 thé ké dén PC va PS 1a chit bd
sung hiéu qua dé chéng lai stress va ngan chin
nhitng huy hoai vé sinh 1y do lao dong/thé thao qua
mirc (Starks et al., 2008), SM dugc tim thy 1a c6
dong goép vao qua trinh myelin hoa cua hé théng
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than kinh trung wong (Oshida et al., 2003), tc ché
quaé trinh sinh ung thu (Snow et al., 2010).

Két qua khao sat anh hudng cia ham luong
Lacprodan PL20 b6 sung dén d6 cung va kha ning
giit nude cua san phim dugc thé hién ¢ Bang 4.
Bing 4: Anh hwéng cia ham lwong

Lacprodan®PL-20 b sung dén d cimg
va kha niing giit nwéc ciia sin phAm

Ham luwong

Lacprodan®PL- D9 cing (g luc) Kha nang §ur
20 (%) nuéc (%)

0 58,33 +£1,15* 84,47 +0,06°

1 49,33 +1,53° 82,14 +0,01¢

2 51,67 +1,53> 83,21+0,01°

3 56,33 +0,58* 85,23+0,11°

4 58,33 +0,58* 85,41 +0,80°

Ghi chu: Gia tri trung binh trong cung mot cgt co cdc
chit cdi khéc nhau biéu thi sw khdc biét ¢6 y nghia thong
ké 6 mikc y nghia 5%. Sai s6 thé hién trong bang la d¢
léch chuan (SD) ciia gid tri trung binh

Két qua phén tich théng ké Bang 4 cho thiy khi
thay thé 1% sira bot gdy bang Lacprodan®PL-20
thi cac dic tinh vat 1y ctia san pham (d6 cing, kha
nang gilr nudc) giam rd rét so v6i mau khong bo
sung Lacprodan®PL-20. Diéu nay c6 thé do co su
thay doi cdu trac san pham stra_chua khi bd sung
Lacprodan®PL-20 (giau mang cau béo) (Le et al.,
2011). Viéc giam do cting ciing nhu kha nang gilr
nude cua san phim khi bo sung Lacprodan®PL-20
& ndng do thap co thé 1a do viéc ngan chin su co
lai cua cac sgi casein trong vi cAu triic cua san
pham, su hién dién cua cdc manh mang cau béo ¢
thé 1am wc ché su co lai cta cac soi casein trong
tién trinh hinh thanh gel (Le et al, 2011). Tuy
nhién, khi ting ham lugng Lacprodan®PL-20 bd
sung tir 3% tré 1én, kha ning giit nudc san pham
tang, khac biét y nghia thong ké so v6i mau d6i
chung. Nguyén nhén la do khi ting ham lugng
Lacprodan®PL-20 b6 sung, gitp 1am ting ca ham
luong protein mang (Hinh 3) va lipid phéan cuc
tong sb (Bang 3), cac thanh phan nay giup cung cb
kha ning giit nuéc va kha nang két dinh cua khéi
déng trong qua trinh 1én men sita chua. Két qua
nghién ciru cua Le ef al. (2011) dé cho thiy c6 thé
thay thé mot phan sira bot gy bang hop chit giau
mang ciu béo sira O ty 18 3% hodc 4% trong ché
bién sita chua, khong nhitng gitp lam tang cac
thanh phan dinh dudng c6 loi trong san phim ma
con gop phan cai thién ciu triic san phim nhu lam
tang kha nang gilt nudc. Tuy nhién, lipid phan cuc
chtra nhiéu acid béo chua bdo hoa, rat dé bi oxy
hoéa trong qua trinh ché bién vao bao quan, tao mui
vi x4u cho san pham (Lopez et al., 2007).
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Nhu vay, viéc bo sung 3% Lacprodan®PL-20
vao sita chua thay thé sita bot gdy giup cai thién
kha ning giit nuéc cia sita chua, dong thoi ting
ham luong lipid phan cuc va protein mang ma van
dam bao gia tri cam quan cua san pham.

4 KET LUAN

Ham lwong chét kho trong dich sita truée khi
l1én men va ham luong sira bot thwong mai giau
mang cau ‘béo Lacprodan®PL-20 b sung thay thé
sita bot gdy trong qua trinh ché bién sira chua c6
anh huong dén thoi gian 1én men, do cimg, kha
nang gilt nuéc va ham lugng lipid phan cuc cling
nhu protein mang cdu béo trong san phim sita
chua. San phdm sira chua 1én men tao thanh c6 ciu
trac tot, rén chic khi duoc chuan hoa dat 14% chét
khé khong béo. Bén canh do, viéc bé sung 3%
Lacprodan®PL-20 thay thé sira bot gay vao san
pham gitp ting ham lwong lipid phan cuc tong s6
va protein mang, dong thoi gitp ting kha ning giir
nude cho san pham. Tir cac két qua nhién ctru trén
cho thdy b6 sung Lacprodan®PL-20 vao sita chua
gitip ting ham luong cac cdu tir c6 loi cho sirc khoe
trong san pham. Nhu vdy, mang cau béo sita
Lacprodan®PL-20 ¢6 thé dugc st dung nhu
nguyén lidu tiém ning dung trong phat trién san
pham sita chua chirc ning.
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Tac gia xin chan thanh cam on Phong Quan ly
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65).
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