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TOM TAT

Pé tai da nghién ctru anh hwéng cia whey dwoc bd sung vao siva dau nanh dén pH, do acid
chuan dd, kha nang gitv nwéc, dd nhét va cam quan cia siva chua dau nanh. Siva dau nanh dwoc bd
sung whey v&i cac ty 1é khac nhau. Sau dé, dich sira dwoc 1én men & 45°C trong 6 gio. Két thic qua
trinh 1én men san phdm dwoc bao quan lanh 15 ngay & 6°C. Stra chua dau nanh dwoc lam tir siva dau
nanh c6 bé sung whey cang nhiéu thi pH cang thap va dd acid chudn dd cang cao. Kha ning giir
nwéc va do nhét giam khi ting lwong whey bd sung. Mt khac chéat lwgng cam quan vé mui, vi va
trang thai ciing dweoc cai thién ro rét so véi san pham khéng dwoc bd sung whey.

Tir khéa: D6 acid chuan dd, dé nhét, stva chua dau nanh, whey, WHC.

SUMMARY

The objective of this study was to evaluate the effect of different proportion of whey powder
supplemented into soymilk on the physical properties of soymilk yoghurt, such as pH, titratable
acidity, water holding capacity, viscosity and sensory quality. The mixture of soymilk and whey
powder was fermented at 45°C for 6 hours, then stored at 6°C for 15 days. It was found that the higher
proportion of whey added the lower pH value and higher titratable acidity. Water holding capacity and
viscosity of the resulting yoghurt were also reduced with increasing level of whey powder. However,
the sensory quality of soymilk yoghurt was improved.

Key words: Soymilk yoghurt, titarable acidity and sensoryl quality, viscosity, water holding
capacity, whey powder supplementation.

1. PAT VAN DE

Dau nanh chiém mét vi tri quan trong
trong khdu phan &n ctia ngudi dan 6 nhiéu
nuée (Denkova va Murgor, 2005). Tuy nhién
né khong dudc tiéu dung réng rai 6 cac nude
phuong Tay. Gia tri dinh dudng ctia protein
dau nanh bi anh hudng thanh phan acid
amin, sy c6 mit cla cac chat phan dinh
dudng nhu chit kim ham trypsin, ciac qua
trinh ché& bién nhiét. Cac nguyén ctu gan
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day cho théy, cac san phdm thuc phim tu
dau nanh c6 thé lam giam cholesterol trong
mau va giam ty 16 mic bénh tim mach va
ung thu.

Céc san pham tit dau nanh nhu sita dau
nanh thuéng c¢6 mui ngai, hay con goi 1a mui
dau nanh, day chinh 14 yé&u t6 lam cho ngudi
dan phuong Tay it chap nhan. Da c6 mot s&
nghién cttu nhim gidm mui ngai cha siia
dau nanh, ngudén nguyén litu dé san xuét
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stta chua, bing cach bit hoat enzyme
lipoxynase. Cac san phdm 1én men lactic da
lam gidm ho#c 14n at dudec mui d4au nanh
(Kanda va cs., 1976), cai thién dugc dang ké
chat lugng cAm quan, gitip qué trinh tiéu
héa dé dang hon gép phan lam ting gia tri
cta san pham. Cac nghién ctu d4 ching
minh ring vi khuidn lén men siia,
Streptococcus thermophilus va Lactobacillus
bulgaricus c6 thé lén men duge siia dau
nanh khi b6 sung lactose va protein sita
(Cheng va cs., 1990; Lee va cs., 1990;
Karleskind va cs., 1991). Céc vi khuén nay
sinh ra mét lugng acid du dé giam pH cua
dich stia xudng 4,5 va lam dong tu protein.
Tuy nhién sdn phdm thudng cho mui khong
thuc sy dic trung cta siia chua (Lee va cs.,
1990; Karleskind va cs., 1991).

Muc tiéu ctia nghién ctiu nay 1a st dung
stta dau nanh lam nguyén liéu chinh c¢6 bd
sung whey dé lam tiang kha ning 1én men,
ci thién mot s6 tinh chat, mui va trang thai
cta san phdm nhim nang cao chit lugng cia
stta chua dau nanh.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

- Hat dau nanh giéng DT84 dugc mua
tai Khoa Néng hoc, Truong Pai hoc Noéng
nghiép Ha Naéi.

- Whey bét (WP) 1a san phdm ctia Cong ty
Agri-Mark (M3) c6 cac thanh phan chinh nhu
sau: protein 3,5%; chat béo <1%; lactose 82%.

- Chung vi khuén bao gém Streptococcus
thermophilus va Lactobacillus bulgaricus la
loai déng khé dugc cung cap bdi Cong ty siia
ELOVI Viét Nam.

2.2. Phuong phap
2.2.1. Chudn bi sita ddu nanh

Dau nanh duge 1am sach, loai bd cac tap
chét va cac hat khong dam bao chit lugng,
ngim trong nudc 1a 6 nhiét d6 phong trong 6
gid. Trong khi ngdm, thay nuéc lién tuc dé
tranh xay ra qué trinh 1én men. Sau dé tach
vo va nghién véi nuée sbi véi mau thi nghiém
va v6i nuée 14 d6i v6i mAu d6i ching theo ty
1é dau/nuée 1:5 (w/w) bang may xay MJ-176
NR trong 5 phut. Stia dau nanh thu duge sau
khi loc qua 2 16p vai tring sach.

2.2.2. Chudn bi sita chua

Stia dau nanh duge bd sung whey bot,
duong, gelatin (Bang 1) (goi la dich siia) roi
thanh trung & nhiét d6 90°C trong 5 phit.
Déng héa bang may Ultra Turrax véi toc do
16.000 vong/phit trong vong 1 phut. Lam
ngudi hén hop dich sita xudng nhiét do 43 -
45°C rdi cdy 0,03% vi khudn siia chua, rét
hép va 1én men 6 nhiét do 43 - 45°C trong 6
gid dén d6 acid chudn d6 khoang 90 - 100°T.
Két thic qua trinh 1én men, siia chua duge
bdo quan lanh 6 nhiét d6 6°C qua dém trudc
khi phén tich cic chi tiéu.

2.2.3. Phan tich héa hoc

Thanh phan héa hoc clia siia dau nanh
(chat kho, protein va carbohydrate) dudc
phén tich theo AOAC (1996); ham lugng chat
béo dugc xac dinh theo Bligh-Dyer (1959);
pH cta siia chua dugc xac dinh bing may do
pH cam tay ORION 230A+. P6 acid chuédn
do dugc xac dinh bang cach chuén d6 10 ml
stia chua véi dung dich NaOH 0,1 N véi chat
chi thi 1a phenolphtalein tai thoi diém 0, 4, 5
va 6 gid trong qué trinh 1én men, 1 va 15
ngay bao quan lanh.

Bang 1. Thanh phan dich sita dé san xuat sita chua

Sira dau nanh nghién néng + Whey

Thanh phan Sira dau nanh nghién nguoi
3% WP 4 % WP 5% WP
Ham lwong chét kho (%) 10 10 10 10,03
Buwong kinh (% so voi siva) 7 7 7 7
Gelatin (% so v&i sira) 0,9 0,9 0,9 0,9
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2.2.4. Dinh luong vi khudn

S6 lugng vi khuén duge xac dinh tai thoi
diém 0, 4, 6 gid khi 1én men, 1 va 15 ngay
bao quan lanh. L4y 1 ml miu dugc pha lodng
trong 9 ml nudc pepton. Tuong tu, pha loang
10% 103, 10*, 10° va 10 Lay 1 ml dich da
pha loang cdy lén dia thach méi trudng
MRS. U 4m cac dia thach & 37°C trong 48
gid, dém s6 khuén lac trén mbi dia. S6 lugng
t& bao dugc biéu thi theo don vi hinh thanh
khuén lac CFU/ml.

2.2.5. Khad ndng giit nuéec (Water Holding
Capacity - WHC)

Kha nang giti nudc cia stia chua duge xac
dinh theo phuong phap cua Pamell -Clunies
va cs. (1986). Kha ning gift nude duge do tai
thoi diém 1 va 15 ngay bao quan lanh.

2.2.6. D6 nhét

Do nhét duge do 6 nhiét d6 6°C bang may
Brook-field DV+I (Brook-field, Middleblro, MA
USA). St dung truc do S64, téc do 12
vong/phit va thoi gian do 25 gidy. Don vi d6
nhét duge biéu thi Pa.s. D6 nhét duge do sau
1 va 15 ngay bdo quan lanh.

2.2.7. Phan tich cdm quan

MAu siia chua dugc danh gia cdm quan
cac chi tidu mui, vi va trang thai theo thang
diém 9 Hedonic (1- 9). Mudi hai thanh vién
dudc moi dén danh gia da dudc dao tao vé cach
danh gia cam quan thuc phadm. Cac thanh vién
bao gém & cac do tudi va gidi tinh khac nhau.
Céac mau stia chua duge ma héa ngau nhién 3
chit s6 trude khi dua cho cac thanh vién.

Thang diém duge mé ta nhu sau:

Piém 1: cuc ky khong thich

Diém 6: tuong d6i thich

Piém 2: rat khong thich

Diém 7: thich

Diém 3: khong thich

Dim 8: rat thich

Piém 4: tuong d6i khong thich

Piém 9: cuc ky thich

Diém 5: khong thich ciing khong ghét.

2.2.8. Xuz ly s6'liéu

Céc s6 liéu duge xt 1y théng ké bang
phan mém IRRISTAT.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Thanh phan dinh dudng cta sita dau

nanh

Trong qua trinh san xudt stia dau nanh,
anh hudng ctia nhiét d6 nuéc nghién dén
thanh phan cac chit cé trong siia da dugc
nghién céu (Bang 2). Trong méu thi nghiém,
dau dudc nghién véi nude sdi, con mau ddi
ching duge nghién véi nuée 1a. Téng ham
lugng chit kho va protein cia hai mau siia
nay khong khac nhau. Ham lugng chat kho
clia stia dau nanh dugdc nghién s6i va cua siia
nghién ngudi tudng tng 14 9,56% va 10,03%,
ham lugng protein tudng tng 4,29% va
4,43%. Trong khi d6, ham lugng lipid va
carbonhydrate ctia ching khac nhau c6 §
nghia. Stta ddu nanh trong mau thi nghiém
chiia ham lugng lipid cao hon trong mau d6i
chiing, tuong tng la 3,2% va 2,63%. Ham
lugng carbonhydrate thap hon, tuong ing 14
1,81% va 2,12%.

Bang 2. Thanh phan dinh duéng ctia sita ddu nanh

Thanh phan

Ham lwong (% dich stra)

Dau nanh duoc nghién néng

Déu nanh dwoc thuwong

Téng chét kho 9,56° 10,03°
Protein 4,29° 4,43°
Lipid 3,20° 2,63°
Carbohydrate 1,81° 2,12°

(Céc $6 liéu theo hang ¢é mang cac chit cdi khdc nhau thi khdc nhau c6 ¥ nghia P<0.05)
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Dé tiép tuc nghién ctu anh hudng cua
whey b8 sung vao sita dén chat lugng sita
chua va nhim giam bét su sai s6 gitta cac thi
nghiém, ham lugng chat khé clia cAc mau thi
nghiém dudc diéu chinh bang cich pha lodng
stta dau nanh réi bs sung whey véi cac ty 1&
khac nhau dé thu dude dich sita c6 ham
luogng chat kho xap xi 10%.

3.2. S6 luwgng vi khuén

Sita chua 14 san ph4m lén men lactic
béi hai ching vi khudn Streptococcus
thermophilus va Lactobacillus bulgaricus.
Su phat trién ctia chiung phu thudc vao moi
truéng lén men. Stia dau nanh la moi
truong thich hdp cho vi khudn phéat trién.
Tuy nhién téc do acid héa trong méi trudng
stta ddu nanh kém hon so véi stta bo (Koca
va cs., 2002).

Thi nghiém nay cho thdy, vi khuin déu
phat trién t6t trong ca séia bd sung va
khong b8 sung whey (Hinh 1). Vi khudn
phat trién rat nhanh trong 4 gid du caa qua

qua trinh 1én men va phat trién cham trong
2 gid tiép theo. Sau 4 gid, s6 luong vi khudn
lén men stia khéng bd sung whey ting ti
2,3510° dén 2,5710°CFU/ml va trong dich
stia b6 sung 3, 4 va 5% whey tuong tng 1a
tu 2,2310° dén 2,22108CFU/ml, tu 2,2210°
dén 2,5710° CFU/ml va tu 2,3110° dén
2,8410° CFU/ml. Sau 6 gié s6 lugng vi
khuén dat duge 1a 2,1810° CFU/ml, 2,3710°
CFU/ml, 2,3210° CFU/ml va 2,6410° CFU/ml
tudng tGng véi mau khong bd sung whey va
mau b8 sung 3, 4 va 5% whey. Cung véi viée
theo d&i d§ acid va pH (dudc trinh bay &
phan 3.3), thoi diém két thic qué trinh lén
men 12 sau 6 gid.

Cac s6 lidu nay phu hgp véi CODEX
STAN 243-2003 (téng s6 vi khuan trong cac
san phim sita chua it nhéit 1a 10° CFU/g).
B4o quan lanh da kim hadm su phat trién
caa vi khuén, chinh vi vay sau 1 ngay va 15
ngay s6 lugng vi khudn gan nhu khong thay
ddi so véi tai thoi diém két thic 1én men.

g 1 O ] .
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é —e— + 0 Whey
,(g 5 i —&— + 3% Whey
=]
ﬁ + 4% Whey
gﬁ + 5% Whey
E.
\% 0 ) L) L) L]
0 gio 4g0LM 6gioLM 1ngiyBQ 15 ngay BQ

Thoi gian

Hinh 1. Sy phat trién ctia vi khuian
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3.3. pH va d6 acid chuin do

pH va dd acid chuédn d6 c6 thé néi 1a mot
trong nhiing chi tiéu quan trong d6i véi siia
chua. Su hinh thanh acid lactic phu thudc
rat nhiéu vao méi trudng va hoat luc ctua vi
khuén. Hinh 2 va 3 cho thdy, d6 acid chudn
do6 tang va pH gidm theo thdi gian 1én men.
Trong cac thi nghiém, khi b6 sung vao sita
cac ty 1& whey khac nhau, su tao thanh acid
lactic ciing khéac nhau rét ré rang. B6 sung
whey cang nhiéu thi d¢ acid chuén d6 cang
ting va pH cang giam.

Hinh 2 va 3 cho th4y, d6 acid chuén do

téng lén trong suot thoi gian 1én men va két
thic sau 6 gio. Sita chua khéng bd sung
whey ¢6 d6 acid chuén d6 1a 49,33 °T va pH
14 4,93 va van giii § cAc gia tri nay néu ching
tiép tuc dudc 1én men. D6i véi siia bd sung 3,
4 va 5% whey, d6 acid chuén d6 va pH tuong
tng 1a 88,22 °T va 4,67; 90,89 °T va 4,54;
100,56 °T va 4,44. Cac sb liéu nay phu hgp
v6i CODEX STAND 243-2003 va cua Favaro
Trindade va cs. (2001).

Trong thoi gian bdo quan lanh, do acid
chuén d6 va pH hau nhu khéng thay d6i so
v6i thoi diém két thuc 1én men.
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Hinh 2. Sy thay d6i acid theo thoi gian
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Hinh 3. Su thay déi pH trong qua trinh 1én men
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3.4. Kha nang git nudc

Kha n#ng gifi nuéc ctiia siia chua cho
biét ciu tric, trang thai va su tuong tac
gitia protein véi nuéc. WHC gidm dan cé y
nghia khi tang lugng whey bé sung vao siia
(Hinh 4). WHC ctia miu dudc lam ti siia
khong bd sung whey cao nhit 1a 73% va cta
stia c6 b6 sung 5% whey thap nhat 1a 55,3%
sau 1 ngay bao quan. Tuy nhién, xét vé mat
cam quan, miu duge lam tit sita khong bo
sung whey c6 WHC cao nhung cdu truc rat
kém, san phadm khong quén nhu siia chua
théng thuong. Trai lai, d61 véi stia chua
dudc 1am ti sita bé sung 5 % whey thi san
phdm lodng, rat dé bi tach nude. Trong thi
nghiém nay, miu duge lam tir siia bé sung 3
va 4% whey c6 WHC tuong tng la 69% va
59,1% dem lai d§ quyén tét nhat. Su khac
nhau nay c6 thé lien quan dén ham lugng
protein trong dich sta trudc khi 1én men va
su tuong tac gitia protein v6i nuée. Tuong
tu nhu vay, sau 15 ngay bao quan lanh thi
WHC giita cac mau ciing c¢6 su khac nhau
dang ké.

Thoi gian bdo quan lanh d& anh hudng
dén WHC ctia siia chua. Nhin chung, WHC
ctia hau hét cac mau déu giam (D6 thi 4).

MAu khéng b8 sung whey giam tit 73%
xudng 70,4%, miu bd sung 3, 4 va 5% whey
gidm tuong tng 1a ti 69% xudng 61,8%, tiu
59,1% xudng 55,6% va tit 55,3% xudng 49,4%.

3.5. D nhét

D06 nhét 124 mot tinh chat rat quan trong
cta thuc phdm, dic biét 1a siia chua. Déi véi
thi nghiém nay, s6 liéu do nhét ciia miu
duge lam tit séia khéng b6 sung whey khong
duge thé hién & cac diéu kién do da dat do
san pham rit dic. Thi nghiém nay cho thay,
su khac nhau rat c6 ¥ nghia gitia cac mau
khi bd sung whey vé6i ty 1& khac nhau. Do
nhét ctia mau bé sung 3% whey cao hon mau
b6 sung 4% whey va cudi cing 14 miu bd
sung 5% whey sau 1 ngay, tuong tng la
31,78; 21,566 va 12,23 Pa.s (Hinh 5). Tuong
tu nhu vay sau 15 ngay tuong tng la 32,19,
22,17 va 13,57 Pa.s.

Nhu vay c6 thé thiy, viéc b6 sung whey
vao siia c6 anh hudng rat nhiéu dén do nhét
ctia san phdm mic ddu ham lugng chat kho
ctia dich siia trudc khi 1én men 14 nhu nhau.
Diéu nay ¢6 thé duge giai thich ring su khac
nhau d6 1a do ham lugng protein trong dich
stta va su tuong tac gitia protein véi protein.

80 9 a
b
b
Q C
< 60 - d c
g — d
: I o +0 w hey
] 40 B +3% w hey
:2 0O +4% w hey
,§ 0 +5% w hey
=
£ 20 1
o
0 ) 1
1 15

Thoi gian bao quan lanh (ngay)

Hinh 4. Kha ning gitt nuéc cta stta chua
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Thoi gian bdo quén lanh (ngay)

Hinh 5. D§ nhét cua stta chua

3.6. Panh gia cAm quan

Két qua danh gia cam quan vé mui, vi
va trang thai ctia sdn pham dugc biéu thi &
bang 3. Nhin chung tit ca cac mau siia chua
¢6 bd sung whey déu c6 diém cao hon ¢6 nghia
so véi mAu khong b sung whey & ca 3 chi
tiéu. Trong 3 chi tiéu nay, trang thai dudgc
danh gia cao, dic biét d6i v6i mau bd sung 3%
whey v6i s6 diém 7,92. Vi c6 s6 diém tuong
duong nhau & cac 3 miu c6 b8 sung whey,

khodng 6,08 - 6,17 diém. Mui gitta 3 miu
nay khong c¢6 su khac nhau ré rang. Tuy
nhién & mau bd sung 3% whey c6 s6 diém cao
nhat (6,25 diém). Tuong tu nhu vay, sau 15
ngay bao quan diém vé mui, vi va trang thai
cia cac miu bS sung whey cao hon mau
khoéng bd sung va & tdt ca cac miu déu danh
gia thap hon so véi cac mau dude bdo quan 1
ngay. Tuy nhién s6 diém dat duge & mic
khéng thich khong ghét va tuong d6i thich.

. )\" ra ., 3 ’\r’ -~
Bang 3. Piém danh gia cam quan ctia cac san pham stta chua

Mui Vi Trang thai
1 ngay 15 ngay 1 ngay 15 ngay 1 ngay 15 ngay
Sira chua khéng bd sung whey 4,83° 4,75% 4,33% 4,12% 5,92° 5,92°
Stra chua bd sung 3% whey 6,25° 5,58" 6° 5,58" 7,92 7,58"
Stra chua bd sung 4% whey 5,92 5,58" 6,17 5,58" 7,25° 7°
Stra chua bd sung 5% whey 5,42%° 5,58" 6,08" 5,50 6,08° 7°

(Cic $6 liéu theo ¢t ¢6 cing chiF cdi thi khéng khdic nhau ¢é nghia, P<0,05)
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4. KET LUAN

B6 sung whey vao sita dau nanh da cai
thién dugec mot so tinh chat va chat lugng
cam quan cta siia chua dau nanh. Siia chua
duge 1am tit stta dau nghién néng c6 bé sung
3% whey, 1én men trong 6 gi¢ dugc coi la san
phdm c6 chit lugng tét. Tuy nhién dé ting
thém kha ning chip nhan ctia ngusi su
dung, dac biét 1a mui, trong san xudt c6 thé
st dung mét s6 huong thom téng hop cho
phép hodc dich qua.
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