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Tom tit:

Xiic xich nhii twong (emulsion sausages) 1a mdt trong cic nhém san pham thit rat pho bién trén thé giéi béi hwong
vi thom ngon, gia tri dinh dudng va dic biét b6i cau triic gion, dan hoi rat hap din. O Viét Nam, dong sin pham
xuc xich nhi twong hién dang chiém pho bién thi phan ctia nhém sian pham thit va dwgc cac cong ty 16m san xuat

chi dao nhu Dire Viét, CP, Dabaco, Mavin...

Chét lrgng ciia xiic xich nhii twong dwge quyét dinh béi rat nhiéu yéu

t0, va nghién ciru nay dwgc thwe hién nham xac dinh anh hwéng cia viéc bo sung whey protein den chat lwgng cia
xuc xich nhii twong nham cai thién cau tric, mau sac, d§ bén virng, dong thoi dwa ra cac thong so6 cong nghé (ché

do gia nhiét, bao quan) phu hop.

Tir khéa: @9 bén gel, hé nhii twong thit, whey protein, xic xich nhii twong.
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Abstract:

Emulsion sausages are one of the most popular meat
product groups in the world because of their delicious
taste, nutritional value, and firm and elastic texture, which
is very favourable. In Vietnam, the emulsion sausage
product line currently occupies the most popular market
share in the meat product group and is mainly produced
by big companies such as Duc Viet, CP, Dabaco, Mavin,
etc. The quality of this product is determined by many
factors. Therefore, this study investigated the effect of
whey protein supplementation on the quality of sausage
emulsion to improve the structure, color, and stability,
and provided suitable technology parameters (heating
mode and store condition).
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Trén thé gidi, xtc xich nhii tuong la mot trong cic nhém san
pham thit rit phd bién va phong phi véi cac tén ndi tiéng nhu
Frankfurter, Bologna Mortadella... Trong nudc, dong san pham
nay dugc du nhdp tir nude ngoai véi cac thuong hidu ban dau nhu
xtc xich Dirc Viét, Ha Long, Vissan... va gan ddy xuat hién rat
nhiéu thwong hiéu méi (nhu xtc xich CP, Dabaco, Mavin...) khéc
nhau b01 thanh phan nguyén li€u, gia vi, phu gia hay cong nghe
san xuat Chat lrong nhom san pham nay duoc quyét dinh boi rat
nhiéu yéu td, trong do thanh phan nguyén li¢u thit/md, cac gia vi,
phu gia, cong ngh¢ khi xay, cat, gia nhiét anh huong nhidu nhét
dén chat luong va huong vi cta san phim [1, 2].

Whey protein duoc biét dén chinh 1a dich whey thu hdi tir cong
nghé san xuét phomat, sau d6 dugc xir 1y ¢6 dic, sy phun... chira
nhiéu prtein hoa tan ciia sita. Whey protein khong chi ¢6 gid tri
dinh dudng cao ma con c6 kha nang tao cau tric tt cho cac san
pham thyc pham, dic biét tang cuong ciu tric gel cho xuc xich
nhii trong va da duge mot s nghién ctru trén thé gii dé cap dén
[3-5]. O cac nghién ctru ndy, whey protein v6i ham lugng protein
30-80% dugc mg dung cho mot s san pham thit (nhu xtc xich
nhil tuong tu 1 dén 5%...) déu gitp cai thién kha nang gitr nudc,
tang cau tric gel va do dan hdi cho san phim. Hon nira, cac nghién
ctru cling cho thay whey protein con ¢6 tic dung lam giam lugng vi
sinh vt tong sd, coliform va nim men khi bao quan xuc xich nhii
tuong trong 25 ngay ¢ 0-4°.

O Viét Nam, céc nghién ciru vé (mg dung ctia whey protein
trong san xudt thyc phdm gan nhu chua dugc dé cap. Nghién ctru
nay mong mudn tim duogc loai va lugng whey protein phii hop
nhdm cai thién chét luong clia xuc xich nhil twong, déc bigt vé chu
tric, mau sic, do bén ving khi bao quan. Bén canh d6, cac qua



trinh cong nghé nhL( gia nhiét, bao quan ciing duoc danh gia dé phu
hop véi loai san pham nay.

Vat liéu va phuong phap nghién ciiu
Nguyén li¢u

Nguyén li¢u thit lon va m& lon duge thu mua tai cac co s¢ kinh
doanh thit, dam bao TCVN. Vo bao Collagen Edicas (Tay Ban
Nha) duong kinh 26 mm. Cac gia vi, phy gia: muoi an, duong,
mi chinh (Vi¢t Nam), Sodium pyrophosphate - TSPP va Sodium
tripolyphosphate - STPP (loai Food Grade, Phap), whey protein
WPC 30 va 80% (xuat XI:I Ha Lan, c6 ham 1uqng am <5%, protein
30-80%, va cac thanh phan con lai 1a lactoza, chat bép, khqéng. ).
Dy 1a 2 loai whey protein c6 ham luong protein thap nhat (30%)
va cao nhat (80%) trong nhom WPC dugc lya chon cho nghién
cuu nay.

Phuwong phdp nghién ciru

Phuwong phap phan tich:

- Xéc dinh pH theo tiéu chuin TCVN 4834-1990.

- Panh gi4 cAu tric cua cac sin phim bang thiét bi do cdu tric
Texture Analyser TA.XT Plus.

- Po luc nén ép (d6 bén gel) bang dau do hinh cau Spherrical
stainless 5 mm (P/5S).

- Po lyc cit (Cutting force - d§ rén chic thé hién luc cén) bﬁng
dau do Warner Bratzler (HDP/BSW).

- Po do dan hoi (4o bién dang) bing dau do dang dia nén
P/100, st dung phuong phap phan tich bg cau trac TPA (Texture
Profile Analysis).

Do le nén (A), lwe cit (B) va dd dan hdi cita san phim (C).

- Po mau sic xtc xich: do mau sic clia san pham bang thiét bi
do mau Spectrophotomer colorlite SPH 860 qua céac gia tri L*, a*,
b*. Trong d6, L*: thang do 0-100 tmg vdi cudng do tir tdi dén sang
cua san phém; a*: sdc do clia mau tir xanh 14 cay dén do; b*: sic do
tir xanh duong dén vang.

- Phuong phép dinh lugng tong vi sinh vat hiéu khi trén moi
truong PCA (TCVN 4884-2:2015).

Phitong phdp bé tri thi nghiém:

- Quy trinh san xuét xtc xich nhii twong dwgc thyc hién nhu sau
[4]: nguyén li¢u (thit/md lanh dong) — rd dong (-5°C) — cit/cua
miéng, xay — bam nhuyen phdi tron (tao nhii twong) — nhdi, dinh
lugng — siy — hip — lam ngudi— déng gbi, hoan thién — bao
quén lanh (san phdm). Cac nguyén liéu phu, phu gia, whey protein
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va da vay dugce bo sung vao cong doan bdm nhuyen, phoi tron.

- Cong thirc phdi tron xtic xich nhii twong: thit lon sin vai
(60%), md lon (25%); phu gia, gia vi: NaCl, hon hop mudi
photphat, NaNO,, erythobat, bot ti€u, bot toi, tinh bot bién tinh,
whey protein loai 30 va 80%, da vay, vo bao collagen duong kinh
26 mm, khoi luong 50 g/chiéc. Mbi mé tién hanh san xuét 2 kg
xtic xich nhil twong dé bao quan va danh gia cac chi tiéu, cac thi
nghiém duoc 13p lai it nhat 3 14n, s6 liéu dugc xur Iy bang Excel.

- Nghién ciru lya chon loai va lrgng whey protein bo sung phu
hop cho chét lugng céu tric xic xich tot nhat. Tién hanh san xuét
6 mau xic xich nhii twong c6 thanh phan phdi tron va cong nghé
gidng nhau nhu trén, chi thay d6i ham lugng va loai whey protein
va lugng da vay (thay doi theo chat kho) va mau 7 1a kiém chimg
khong bo sung whey theo bang 1. Ham lugng whey protein duoc
khao sat trude d6 v6i ham luong tir 1 dén <3%, tuy nhién cho hiéu
qua khong cao, do vy ¢ bang nay tién hanh bo sung WPC véi ham
lwong 3-8%, twong g voi ham lwong dé vay 8-16% tang theo
lugng WPC bd sung do can lugng nude da tir da vay dé hoa tan
luong chat kho bo sung thém.

Bang 1. Ham hrgng whey protein va d4 vy sir dung cho 7 mu xiic xich.

MAu xtc xich 1 2 3 4 5 6 7
HL whey protein 30 (%) 3 8 - - - 0
HL whey protein 80 (%) - - - 3 5 8 0
HL da vay (%) 8 12 16 8 12 16 5

Ghi cht: HL: ham lugng.

- Nghién ctru lwa chon ché d6 gia nhiét phi hop cho xic xich
nhil tuong c6 bd sung whey protein. Tién hanh lam méau xtc xich
nhil twong co ty 1€ thit nac/md/da, gia vi phu gia, ty 1¢ whey protein
nhu nhau di xéc dinh dugc & budc trén, chi khac nhau vé ché do
gia nhiét nhu bang 2. Sdy ¢ nhiét d6 50-60°C 1a cong doan dau tién
khi gia nhiét, gitip 1am giam 4m va ting phan tmg lim bén mau do
hong mé co boi sy két hop cia NO véi sic to myoglobin ciia mo
co thit, giai doan ndy con gitip tao mdi lién két -S-S- lam ting ciu
tric gel cho protein thit.

Bing 2. Cac ché d gia nhiét xiic xich nhii twong nghién ciru.

Mau 1 MAu 2 MAu 3

(ché do 1) (chédpIm)  (ché dpIIM)
Thoi gian sdy & 50°C 45 phat 30 phut 15 phit
Thoi gian sdy & 60°C 15 phut 30 phut 45 phut

- Nghién ctru danh gia chit luong (cu tric, vi sinh vét) cia
xuc xich nhil twong c¢6 bo sung whey protein so voi mau kiém
chimg khong bo sung trong qua trinh bao quan ¢ nhiét do -3 dén
-5°C.

Két qua

Nghién civu liwa chon logi va lwong whey protein phit hop dé
bo sung vao xic xich nhii twong

Tién hanh 1am 7 mAu xdc xich nhi tuong co ty 1¢ thit nac/md
va gia vi phu gia, thanh phan nhu nhau theo quy trinh trén, chi
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khac nhau vé loai va lwong whey protein, lugng da vay (bang 1).
Sau khi gia nhiét sy & 50°C (30 phit), 60°C(30 phiit) va hip bang
hoi nuée ¢ 85°C trong 20 phut, cac mau xuc xich duge lam nguoi,
dong goi, bao quan ¢ 4°C va dem phén tich cdc chi tiéu céu trac Iyc
nen, lyc cit va cac chi sé mau sau 1, 5 va 10 ngay. Két qua danh
gi4 cdu tric nhu sau:

Lurc nén: két qua danh gia luc nén (46 bén gel) cia cc miu xtc
xich ¢ hinh 1 cho thay, sau 10 ngay, mau 1 giir dugc cuong do gel
(Iyc nén) & mitc cao nhét (408,02-387,39 g.cm); hai mau 2 va 7 c6
cuong do gel cao thir 2 va 3, lan luot 1a 378,41-325,69 va 348,36-
318,48 g.cm; mau 6 co cuong do gel thap nhét.

Luec cdt: cac mau xic xich sau khi bao quan duoc tién hanh do
Iyc cat tai cac thoi diém sau 1, 5 va 10 ngay dé danh gia sy rén chic
cta san pham theo thoi gian. Mau 1 ¢6 lyc cét do duoc 16n nhat
(2789,55-2530,67 g), sau d6 1a mau 2 (2452,7-2066,67 g), mau 6
¢ lyc cit thap nhat (1895,15-1329,23 g) (hinh 2).

Po mau xiic xich (L, a, b): cac mau xic xich sau khi bdo quan
duogc tién hanh do mau tai cac thoi diém sau 1, 5 va 10 ngay aé
danh gia sw thay doi mau sic ciia san pham theo thoi gian thong
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Hinh 2. Luc cit cia cic miu
xtic xich khi bé sung ham lwong
whey protein khac nhau.

Hinh 1. Lyc nén ciia cic miu xic
xich khi bé sung ham lwong whey
protein khac nhau.

qua chi s6 do mau L va a. Két qua thé hién ¢ hinh 3-5.

Ket qua do mau hinh 3 va 4 cho thay, chi sb L (d6 sang t6i) gitra
cic mau qua cac ngdy 1a khong cé nhiéu su khac biét. Vi chi s6
a (ing vdi cuong do mau do) thi lai ¢6 sy khac nhau kha ro gitra
cac mau, nhitng mau bo sung whey protein WPC 30% cho mau do
hong dam hon so voi nhitng mau khac, dic biét 1a mau 1 véi ty 1¢
whey protein 3% cho mau d6 hong dam nhit. Cudng do mau do
hf‘)ng dac trung mo co 12 mdt thudc tinh quan trong cla cac san
phém thit va dugc danh gia cao vé& mit cam quan.

Két qua trén cho thay, loai whey protein va ham lugng b sung
phu hop nhét cho san pham xuc xich nhii tuong 1a WPC 30% voi
ty 16 3%. Két qua nay ciing kha phit hop véi nghién ctru cia Badpa
Abdolgafour va cs (2014) [4] 1a khi st dung WPC véi ham lugng
3-4% cho kha ning gift nude va cdu tric gel cta xuc xich nhii
tuong cao nhit.

Nghién citu lwa chon mdt s6 yéu to cong nghé phit hop sin
xuat xiic xich nhii tuong co bo sung whey protein

Nghién citu lya chon ché dj gia nhiét phi hop: qué trinh gia
nhiét xuc xich nhii twong thuong duoc tién hanh theo 2 giai doan,
giai doan 1 1a qua trinh sdy & nhiét d 50-60°C voi thoi gian nhat
dinh giap lam se bé mat, tao diéu kién cho enzyme proteaza tao
miii vi thom ngon, mau sic d6 hong cho mé co thit. Dy ciing 1a
giai doan hdn hop prtein thit trai qua khoang nhiét d¢ rt quan
trong 14 40°C gitip tao cac mdi lién két disunfua -S-S- lam bén gel
cho c4u tric xuc xich. Do vy, tién hanh 1am 3 m3u xuc xich nhil
tuong bd sung 3% whey protein WPC 30% c6 khdi lugng 50 g/
chiéc voi ché d gia nhiét khac nhau nhu bang 2, két qua do nhiét
d0 tai tim san phém thé hién ¢ bang 3.

Bang 3. Ché d§ gia nhiét xiic xich va thoi gian duy tri tim san phim ¢ 40°C.
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Hinh 4. Chi s a ciia miu xuc
xich bd sung ham lwgng whey
protein khac nhau.

Hinh 3. Chi s6 L ciia mAu xiic xich
b6 sung ham lweng whey protein
khéc nhau.

Hinh 5. Anh chup lat ¢fit 7 miu xuc xich nhii twong cé6 bé sung ham
lwgng whey protein sau 10 ngay bao quan ¢ 4°C.
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Méu 1 Méu 2 Miu 3

(che doI) (chéddIl) (ché ddII)
Thoi gian sdy ¢ 50°C 45 phut 30 phut 15 phut
Thoi gian sdy & 60°C 15 phut 30 phut 45 phat
Thoi gian duy tri tam san pham 6 phit 9 phit 18 phit

& 40°C (38-45°C)

Két qua cho thdy, ché do say III & 50°C/15 phut va nang lén
60°C/45 phitt duy tri duoc nhiét do tim san pham & khoang 40°C
trong thoi gian lau hon (18 phit) so véi cic mau con lai, day la
nhiét do cén thiét dé qua trinh tao gel cua san phém dat hiéu qua
cao nht do hinh thanh méi lién két disunfua -S-S- nhiéu hon. Sau
d6 xuc xich s€ dugc gia nhiét hoan thién ¢ giai doan 2 la tién hanh
hép bang hoi nudc bao hoa khong ché ¢ 85°C dé tam san pham dat
70°C (nhiét d6 nay s€ lam chin xtic xich, tiéu diét vi sinh vat sinh
dudng, dam bao vé sinh an toan thyc phém). Sau d0, xuc xich dugc
1am ngudi va déng goi dua di bao quan & 4°C, dugc dénh gia cu
tric vé do bén gel thong qua lyc nén va do rin chic thong qua lyc
cit, két qua thé hién ¢ hinh 6 va 7.

Két qua cho thdy, mau 3 c6 lyc nén cao nhat (452,49-429,81
g.cm), tiép d6 1a mau 2 (407,99-373,08 g.cm) va thap nhét la mau
1(392,35-338,57 g.cm). Piéu nay kha phu hop véi Iy thuyét va cic
nghién cuu trude do khi thoi gian gia nhiét ¢ nhiét do 40°C cang
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Lwc nén

B M3u 2 B mau 1

Mau 3

mMau 1

Lwc cat

2657,75 2921,75

xich danh gia sau 40 ngdy bao quan ¢
0-4°C cho chat lugng kha tot, dac biét ve
cau triic dugc danh gia cam quan cao hon

Hmiu 2 méu 3

2871,7 2710,45

583,4

sau 1 ngay sau5ngay sau 10 ngay

2420,75

sau 1 ngay sau 5ngay sau 10 ngay

24486 2239,85

1993,45

hin miu xic xich khong bd sung WPC.

Nghién ciru danh gid chdt heong
cua xuc xich nhii twong trong qud trinh
bdo quan ¢ nhiét dj thap -5°C: thong
thuong dong xuc xich nhil twong trén
thi truong thuong dugc bdo quan ¢

Hinh 6. Lue nén cac miu xic xich nhii twong &3 Hinh 7. Lue cit cic mAu xic xich nhi twong
& 3 ché d gia nhiét khac nhau.

ché d¢ gia nhiét khac nhau.

dai thi mdi lién két -S-S- tao thanh cang nhiéu va cang lam ting
0 bén gel cho san pham. Twong ty két qua do lyc cat (hinh 7) cho
thdy, mau xic xich 3 ciing c6 lyc cit cao nhét sau 1, 5 va 10 ngay
bao quan la 2921,75-2710,45 g.

Két qua danh gia mau sic ciia 3 mau xiic xich cho thay, d¢ sing
L ciia cac mau khong sai khac nhiéu sau san xuét 1 va 10 ngdy bao
quan, tuy nhién mau do hdng dic trung cho mo co thit thé hién qua
chi s6 a thi c6 su sai khac giita cac mau (hinh 8), mau 3 ¢6 chi s6
a cao nhit (5,05+0,08) sau | ngay va giam con (4,61=0,13) sau 10
ngay bao quan.

gk

Hinh 8. Mau siic lat cit cAc mAu xic xich nhii twong & 3 ché dd gia nhiét khac
nhau sau 10 ngay.

\’/\b

Cac mau xuc xich vdi cac ché do gia nhiét khac nhau, sau khi
béo quan duoc tién hanh danh gia chi tiéu vi sinh vt tai céc thoi
diém sau 1, 5 va 10 ngay dé danh gia mirc d hu hong cua sin
pham theo th(n gian thong qua sy bién d6i tong vi sinh vét hiéu khi.
Két qua dénh gia ¢ hinh 9 cho thiy, mau 3 luon ¢ lugng vi sinh
vét tong so thip nhat qua céc ngy, va cho thay hiéu qua tiéu diét
vi sinh vat cia ché do gia nhiét nay 1 cao nhat.

Log cfulg
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Hinh 9. Sw bién ddi s6 lwong tong vi sinh vét hiéu khi va anh khuin lac vi
sinh vét tong s6 (d6 pha lodng 107) ciia cac mAu xic xich nhii twong & 3 ché
do gia nhiét khac nhau.

V6i cac két qua trén cho thiy, ché do gia nhiét I1I (say ¢ 50°C
trong 15 phut, sau d6 tang 1én 60°C trong 45 phut va cudi cing hip
b6 sung & 85°C trong 20 phut) 1a ché do gia nhiét phii hop nhét cho
xtc xich nhii tuong c6 bo sung whey protein 30%. Chat lugng xtc
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nhiét d§ 0-4°C véi thoi han st dung 30-
40 ngay. Voi mong mudn kéo dai thoi
gian bdo quan hon nita cho dong xuc
xich nay ¢ nhiét d¢ thap hon (<0°C) ma chat luong va dic biét cau
tric xtc xich khong bi suy giam, chung t6i tién hanh nghién ctru
danh gia chét lugng xtc xich nhii tuong ¢6 b sung whey protein
khi bao quan ¢ -5°C.

Tién hanh 1am 2 mau xuc xich nhil twong co ty 1€ thit nac/md/
d4 va gia vi phu gia, mau thi nghiém bo sung whey protein WPC
30% voi ham lugng 3% (ty 1¢ da vay 8%) va mau kiém ching
khong bo sung whey protein (ty 1¢ da vay 5%). Sau khi gia nhiét
v6i ché d6 III nhu trén, tién hanh 1am nguéi, dong goi bao quan &
-5°C va danh gia cac chi tiéu chit luong trong thdi gian 90 ngay
(chc mau sau khi 14y ra khoi ta lanh bao quan dugc rd dong trong
0,5+1h dé dua vé nhiét do 4°C rdi dua di phan tich cac chi tidu).

Chi tiéu pH gian tiép danh gia su bién doi chét luong cla san
pham thit trong qud trinh bao quan, pH cang on dinh thi sy bién
doi vé chét luong vi sinh, mui vi va cau tric cang 6n dinh, it bi suy
giam. Két qua thay d6i pH ciia 2 miu xtc xich theo thoi gian bao
quan duoc thé hién ¢ bang 4.

Bang 4. Két qua do dj pH ciia cic miu xtic xich nhii twong trong qua trinh
bao quan ¢ -5°C.

pH

1 ngay 30 ngay 60 ngay 90 ngay
Mau thinghiém  6,22£0,02  6,1940,01  6,17+0,02  6,13+0,02
Mau ddi chimg 6,16+0,01 6,07+0,02  5,9740,02  5,85+0,02

Sau 90 ngay theo ddi, @6 pH ctia mAu kiém chimg c6 dau hidu
sut giam (tir 6,16 xudng 5,97 sau 60 ngay va 5,85 sau 90 ngay), con
mau thi nghiém c6 bd sung whey protein pH kha 6n dinh va it co sy
thay doi (sau 90 ngay gidm tur 6,22 xuong 6,13). Qua do cho thay,
whey protein it nhleu co vai tro 1am 6n dinh chét luong cd ve vi
sinh va gian tiép la 6n dinh cau tric, mii vi cho san pham tGt hon.
Diéu nay co thé dugc giai thich do trong thanh phan cia WPC ¢6
duong lactoza va cac axit amin cua sita nén c6 kha nang tham gia
phan (mg Maillard khi gia nhiét, tao nén cc hop chat melanodin
vira lam tang cuong do mau, vira c6 kha ning khang khuan [5].

Két qua danh gi4 cau trac (d6 dan hoi bién dang) va do bén gel
(thong qua do luc nén) cla xtc xich nhil twong bao quén ¢ -5°C
duoc thé hién ¢ hinh 10 va 11.
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Hinh 10. P dan hdi (dd bién dang 30%) ciia cic
miu xic xich nhii twong trong qua trinh bio quin
6 -5°C.

Sau 90 ngay theo doi, do dan hdi cia mau thi nghiém ludn cho
thay sw 6n dinh hon va giam kha it (95 xudng 89%), voi mau kiém
chimg khong bd sung whey protein thi giam kha nhiéu (95 xudng
80%). Vé do bén gel, voi mau thi nghiém giam tir 458,8 xudng
425.4 g.cm, & ngudng van kha tot va duoc chdp nhan cta nguoi
tiéu dung (>400 g.cm), trong khi d6 mau kiém chimg ¢6 ddu hiéu
sut giam manh (tir 385,65 xudng 321,05 g.cm). Didu nay cho thiy
hiéu qua kha 3 rét ciia whey protein trong viéc lam ting va on
dinh cu tric cta xtc xich nhii tuong.

Két qua dénh gia chi s6 a - dac trung cho mau do hong cia
mau thi nghiém c6 bo sung whey protein c6 gi tri giam kha it, tir
5,08+0,04 sau 1 ngay san xuét xudng con 4,20+0,11 sau 90 ngay
bao quan ¢ -5°C; v6i mau khong bo sung thi a giam kha nhiéu, tir
3,48+0,05 ban du xuéng con 2,15+0,09, va danh gia cam quan
ciing nhin thiy mau nay c6 mau kha nhat so vi mau 6 bd sung.

Chi tiéu vi sinh vat tdng s&

Hinh 11. Luc nén ciia cic miu xic xich nhii
twong trong qua trinh bio quan ¢ -5°C.
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Hinh 12. S bién ddi sb lugng tong vi sinh vt hiéu khi ciia miu xic xich (c6
va khong bd sung whey protein) trong qué trinh béo quén 6 -5°C.
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Hinh 13. Anh khuén lac tong vi sinh vét hiéu khi ciia 2 miu xic xich nhii
twong trong qua trinh bao quan & -5°C (d9 pha lodng 107).
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to whey protein ¢6 kha ning tc ché
su phat trién cua vi sinh vit. Diéu nay
ciing kha phi hop voi két qua cia mot
50 tac gia khi danh gia hiéu qua cta viée sir dung WPC trong ché
bién cac san pham thit [3, 5], boi do céc hop chét ciia WPC c6 kha
ning tham gia phan tmg Maillard khi gia nhiét, tao hop chét co kha
ning tre ché vi sinh vat.

Két qua danh gia cam quan ca 2 mau xtc xich cho thay, mau
b6 sung whey protein dugc danh gi4 cam quan tot hon nhiéu vé
cac chi tiéu (cAu tric, mii vi, mau sic) sau 90 ngdy bao quan &
-5°C, cu thé c4c dic tinh nhu mau do héng, 14t ¢4t min, cAu tric rin
chic, mui thom gia vi... ciing nhu mirc d6 wa thich ciia ngudi ding.

£ ~
Két luan

Két qua nghién ctru cho thay, khi thém whey protein WPC
30% voi ham luong bo sung 3% vao xic xich nhil twong cho chat
lugng t6t hon han cac mau khac vé tat ca cac chi tiéu mau sic, do
bén gel, d ran chic.

Ché d6 gia nhiét & cong doan sdy pht hop cho xtc xich nhi
tuong c6 bd sung whey protein la sdy & 50°C trong 15 phut, ning
16n 60°C trong 45 phut va hap & 85°C trong 20 phut s& cho xtc xich
c6 mau sic do hong dep va cdu tric gel tot nhit.

Thoi gian bao quan véi miu xiic xich ¢6 bd sung 3% whey
protein WPC 30% ¢ -5°C dén 90 ngay cho chit lugng kha 6n dinh
va dat yéu cau vé tat ca cac chi tiéu mau sic, mui vi, cu tric.
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