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Salted egg white density: 0.35 g/cm? (wind speed of 0.64 m/s and drying time of 4 h) with
the product solubility of 11.05%, the water content of 8.19% and aw of
*Corresponding author 0,476. Verifying the defined regression equation and experiment showed
the different level is less than 5%, the defined regression equation is valid
Nguyen Anh Trinh and has the potential to apply in production.

The objective of the research was to determine process conditions to pro-

duce protein powder from salted duck egg whites based on the two main
steps including precipitation of the protein from egg white and drying the

ary 14, 2019 protein. Optimization for process parameters of protein’s precipitation
and drying were carried out by Response Surface Design method with the
results obtained from the experiment. Basing on the determination of the
limits of studied factors, defining the regression and choosing the optimal
parameters for precipitation and drying processes. The result of optimal
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protein precipitation was the ratio of water/salted duck egg white: 3.5/1,
the temperature of 80°C and precipitation time of 60 minutes with the
process yield was 9.63% and the salt separation was 19.61%. The result
of optimal drying process was the drying temperature at 75°C, material
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TOM TAT

Nghién cttu nhim xac dinh thong sé kj thuat cho qui trinh sdn xuét
bot protein tit long trang tring vit mudi trén 2 giai doan chinh 1& két
téia protein tit long trang tritng vit mudi vA siy tiia protein thu dugc.
Nghién cttu t6i wu héa qué trinh két tla va siy dugc thuc hién theo
phuong phap bé mat dap tng véi cac yéu td6 ducgec khio sat tir thi
nghiém. Trén cd s xac dinh cic pham vi clia yéu td nghién citu, tién
hanh xay dung phuong trinh hdi quy thuc nghiém, tit d6 chon ra cac
thong s6 t6i wu cho qua trinh téa protein va siy. Két qua nghién ctu
ché do két tiia protein t6i wu Ia ti 1&é nude: long trang tring vit mudi
(g/g) 1a 3,5/1, nhigt do 80°C, thsi gian 60 phit cho higu suat thu héi
tia 14 9,63% va ti 16 mudi tach ra 1a 19,61%. Két qua nghién ctu ché do
sAy tla protein téi uu c6 nhiét do siy 75°C, mat do nguyen lieu sdy 0,35
g/cm? (tdc do gi6 0,64 m/s, thoi gian siy 4 gid), sin pham c6 do hoa
tan 1a 11,05% do am: 8,19% va Aw la 0,476. Két qua kiém ching gia
phuong trinh hdi quy xac dinh va thuc nghiém, cho thay sy chénh léch
nhd (dudi 5%), vi thé mo hinh cé gia tri thuc tién va c6 thé ap dung
trong thirc té sdn xuét.

Nguyén Anh Trinh
Email: natrinh@hcmuaf.edu.vn

1. Dat Van Dé

Mubi tring 1a phuong phap bdo quan tring
dugc st dung va phd bién & nhidu nudc, diic biat
1a cac nude chau A nhu Thai Lan, Trung Qubc,
Viet Nam. Thong thudng, tring mudi duge san
xudt béi hai phuong phap chinh 1a ngam tring
trong dung dich mudi hoic boc tritng bing hén
hgp dat véi mubi trong 15 dén 30 ngay (Chi &
Tseng, 1998; Lai & ctv., 1999). Triing mudi lam
tl tring vit dat duge nhiéu dic tinh mong muén
hon so véi tring ga (Li & Hsieh, 2004). Trong
do, long dé tring vit mudi mang gia tri sit dung
cao hon so v6i long trang (Kaewmanee & ctv.,
2009). Qua qué trinh mudi tring, long traing mat
di tinh nhét, trd nén léng va thay déi ti 1é so
v6i tong thé tich ctia triing (Chi & Tseng, 1998).
Protein long tréng tring cé nhiéu dic tinh chic
nang nhu kha ning tao bot, hoat tinh tao nh,
gel hoa, dudc st dung rong rai trong ché bién
thyc pham. Dé t6i wu kha nang st dung ctia long

tréng tring mudi, mot s6 nghién ciu duge thuyc
hién nhu nghién citu chiét xuét lysozyme dé ting
dung trong bdo quan thiyc pham (Chang & Liu,
1994), nghién cttu sit dung long tring tring mubi
nht mot thanh phan trong san xuat xtc xich Ditc
(Lin & ctv., 1996). Kha ning hinh thanh gel va
do bén nhii clia bot long trang tritng mudi ciing
dugce nghién ciu bdi Huang & ctv. (1996). Long
trang tring mudi (chita khoang 10% protein) bi
loai bé gay 6 nhidm moi trudng, vi chi phan long
do6 dudc st dung trong san xuat banh (Huang &
ctv., 1999). Qua tim hiéu thong tin liéen quan dén
¢d s6 lam banh pia, banh trung thu, cha lua c6 st
dung long do tring vit mudi cho thay tat ca long
trang tring dude bé di, didu nay lam ting kha
ning gay 0 nhiém moi truong va khong lam tang
gia tri clia qua tring mudi néi rieng va qua tring
tuoi néi chung. Vi vay, tan dung long trang triing
vit mudi gép phan dang ké giam thiéu 6 nhiém
moi trudng, dong thi tao ra sin pham bot tring
tritng c6 gia tri cao, 1a van dé rat dude quan tam
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hién nay.

C6 nhiéu phuong phap két tiia protein (dicu
chinh pH, nhigt, mudi) va sdy tua (sdy béng
khong khi néng, siy bom nhiét,...), chting t6i chon
phuong phép két tiia protein bing nhiét va siy
tia thu dugc bing phuong phap siy khong khi
néng vi phu hgp véi dic tinh cia nguyén liéu
long trang tring vit mudi.

2. Vat Liéu va Phuong Phap Nghién Ctdu

2.1. Vat liéu nghién cdu

Nguyén ligu long tring tring vit mubi (Hinh
1) dugc cung cap béi co s kinh doanh tring gia
cam Musi Téi. Dia chi: 140 Tay Thanh, phuong
Tay Thanh, quan Tan Pha, TP.HCM.

Hinh 1. Nguyén liéu long tring tring vit mubi.

Khao sat nguyen lieu long trang tritng cho thay
thanh phan cfia long tring tring mudi c6 sy dao
dong, khéi lugng rieng 1,34 £ 0,10 (kg/L), nong
do mudi 15,87 & 2,44 (%), c6 thé do nhidu nguyen
nhan nhu qué trinh sdn xuit tring mudi, kich
thudc tring, tap chat (long do tring, vo tring),...
Danh gia cAm quan nguyén liéu long trang tring
mubi cho thiy do dic 16ng khong dong déu, mau
vang cla long trang c6 1dn mau ciia long do, c6
mui tanh dic trung cia tring.

2.2. Phuong phap nghién ctu

2.2.1. T6i wu héa qua trinh két ttia protein tir long
tring tritng mubi bing phuong phap nhiét

e Xac dinh pham vi gi6i han cua ty lé
nude/long trang tring mudi: Tién hanh két tta

protein ctia long trang tritng mudi duge pha loang
(ti 18 nu6c/long trang tring mubi la 1:1, 2:1, 3:1,
4:1, 5:1 va 6:1) va xac dinh hiéu suit thu hoi,
lugng mudi tach ra trong dich loc thu duge. Thi
nghiém dugc tién hanh 5 lan lip lai.

e Xac dinh pham vi giéi han clia nhigt do két
tiia protein: Tién hanh két téia protein clia long
tring tring mudi duge pha loang & nhiet do 70,
75, 80, 85, 90°C va xac dinh hiéu sudt thu hoi,
lugng mudi tach ra trong dich loc thu duge. Thi
nghiém dugc tién hanh 5 lan lip lai.

e XAac dinh pham vi giéi han ctia thoi gian tta
protein: Tién hanh két tlia protein ctia long trang
tritng mudi dude pha loang trong thai gian 45, 60,
75, 90, 105, 120 phit va xac dinh hiéu suat thu
hoi, lugng mubi tach ra trong dich loc thu dugc.
Thi nghiém duge tién hanh 5 1an lip lai.

e Xac dinh ché do tta protein t6i vu: Ching toi
da thyc hién bé tri thi nghiém theo phuong phap
bé mit dap ting (Response Surface Design), Box-
Behnken (BDD) véi 3 yéu t6 khdo sat 1a do pha
loang X7, nhiét do tha X va thoi gian tia Xs.
Trén co s6 xac dinh Xy, X5, X3 xay dyng phuong
trinh hdi quy thuc nghiem dé mo ta sy phu thuoc
clia 3 yéu t6 khao sat lén céc chi tiéu theo déi.
Tit d6 chon ra cac miic thich hgp clia céc yéu t
khao sat cho qué trinh tia protein bing nhiét.
Phuong trinh bac 2 ¢6 dang: Y = ag + a1X; +
29Xy + agXs + b1 XXy 4 beX; X3 4 baXpX3 +
ch% + C2X§ + C3X§.

2.2.2. T6i wu héa qua trinh siy tta protein long
tring tritng mubi bing phudng phap siy
khoéng khi néng

e X4c dinh pham vi gi6i han cia nhiét do say:
Tién hanh siy tlia protein clia long tring tring &
cac nhiet do 50°C, 60°C, 70°C, 80°C dén do am
< 10% dé xac dinh pham vi giéi han ctia nhiét do
sdy ap dung cho thi nghiém t6i wu héa qua trinh
sdy, thi nghiém dugc tién hanh 3 1an lip lai.

e Xac dinh pham vi gi6i han mat do say: Tién
hanh sy tla protein ctia long tring tring & cac
mat do nguyen ligu 0,35 g/cm?, 0,45 g/cm?, 0,55
g/cm?, say dén do am < 10% dé xac dinh pham vi
gi6i han clia mat do say ap dung cho thi nghiém
t6i vu héa qué trinh siy, thi nghiem dugc tién
hanh 3 lan lap lai.

e X4c dinh ché do sdy tiia protein toi wu: Chiing
toi da thye hién bd trf thi nghieém theo phuong
phéap quy hoach thyc nghiém bac hai, ciu tric c6
tam (Central Composite Design, CCD), véi goc
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quay 1,414. Hai yéu t6 khao sat 13 nhigt do siy va
mat do nguyén lieu sdy. Cac gia tri ma héa: X1:
nhiét do (°C), X2: mat do nguyen lieu (g/cm?),
Y;: do hoa tan (%) va Ya: do trang (%). Phuong
trinh hoéi quy thyc nghiém mo ta sy phu thudc
clia do hoa tan vAd do trdng ciia bot long trang
tritng vao céc yéu td thi nghiém 13 mot da thitc
bac 2 ¢6 dang sau: Y = ag + a1 Xy + axXo +
b1X1X2 + C1X% + CQX%.

Kiém ching phuong trinh: sau khi xac dinh
duge phuong trinh hdi quy va céc gia tri toi wu
tién hanh siy mau thyc nghiem & cac gia tri toi
wu (nhigt do v mat do nguyen ligu sdy) dé kiém
chiing mitc do phu hgp ctia phuong trinh. Chi tiéu
danh gia 13 do hoa tan v do tring.

2.3. Cac phuong phap phan tich

e Phuong phap xéac dinh 4m do theo TCVN
8135:2009

e X4c dinh hiéu suat thu hoi tta H(%):
Mz 1cho X 100

H(%) =

Mgt dem ta

VO M40 ke 12 kKhOi lugng chat kho cla long
trang tring vit mudi dem tha (g), My qom tin 12
khéi lugng clia long trang tring vit mudi dem tia
(8)-

e Xac dinh t{ 1¢ mudi tach ra M(%):

x 100

M(%) _ M trong dich loc

mudi trong ltt dem tia
vOi:

S%o
My u6i trong dich loc (g) = m X Vdich loc (I'IlL)

%o

Mpusi trong ltt dem tﬁa(g) - 1000

e Phuong phép xac dinh do hoa tan:

Do hoa tan ctia cac mau bot tring duge xac
dinh dya theo phuong phap ctia Anderson & ctv.
(1969). Do hoa tan dugc tinh theo ti 1é phan tram
vat chat kho hoa tan trong nudce sau ly tam so véi
tdng luong chéat kho tinh dugc.

CAch tién hanh: Cho 1 g bot tritng vao ong ly
tam (dung tich 50 mL), sau d6 thém 30 g nude
cat, khudy déu bang may rung, sau dé gitt 6ng ly
tam trong nuéc 37°C trong 30 phit roi tién hanh
ly tam véi toc do 5000 vong/phtt trong thoi gian

10 phit. Sau ly tam, phan bot khong tan sé ling
xudng day dng ly tam, nhe nhang tach riéng phan
16ng va phan ran khong tan vao 2 cdc nhom khéc
nhau da dugc can trude khéi lugng. Dat tat ca
cbéc nhom vao tii siy 105°C, siy dén khoi lugng
khong déi, sau d6 dem can khéi lugng cdc nhom
sau sdy.

Tinh két qua: Do hoa tan = (m/mg) x 100
(%), trong dé6: m 1a khéi lugng vat chat kho hoa
tan trong phan dung dich 1éng sau ly tam, mg 1&
téng khéi lugng ciia vat chit kho hoa tan trong
phan 1éng va vat chat kho khong tan trong phan
rin.

e Phuong phap do mau: Mau sic miu dugc
do bing may do mau Konica Minolta (Hallier &
ctv., 2008; Roth & ctv., 2008). S6 lieu ghi nhan
t1r viec do mau 1a cac gia tri L*, a*, b*. Trong do,
L* dac trung cho do sang, thong sb a* dai dien
cho mau dé, gia tri tuong Gng chay tir mau xanh
14 cay dén mau dé, b* dai dién cho mau vang,
gia tri tuong tng chay tit mau xanh da troi dén
vang. L* a* b* cang 16n, mau cang sang, mau
cang do va cang vang. Do tring W dugc xac dinh
theo cong thic::

W(%) = /(100 — L)? + a? + b?

e Phuong phép do hoat do nude (Aw): Sit dung
may do hoat d6 nuéc Aqualab dé xac dinh hoat
do nuéce ciia cac mau.

e Ham lugng am WC (Water Content): Ham
lugng am duge xac dinh theo phuong phap siy
kho ¢ 105°C dén khi khéi lugng khong doi. Ham
luong am dugde xéc dinh theo cian ban uét bing
cong thic:

miu trudc sy

m

m = 2
) _ mau sau say % 100

WC(%

mau trudc say
2.4. Phan tich théng ké

S6 lieu thi nghiém dudc tién hanh phan tich
phuong sai ANOVA (Analysis of Variance) dé
xac dinh sy anh huéng cla yéu té nghién citu
dén dit lieu thu thap va trac nghiem LSD (Least
Significant Difference) dé danh gia sy khac biét y
nghia théng keé gitta cic gia tri trung binh clia cac
nghiém thitc, xét & do tin cay 95%. Két qua xtt Iy
théng ke dugc thé hien dusi dang cac biéu do. S6
lieu duge xit ly bing cac phan mém JMP 10.0.2
(SAS Institute Inc., 2012; USA) va Microsoft Ex-
cel 2007 (Microsoft Corp., 2007; USA).
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3. Két Qua va Thao Luan

3.1. T6i wu héa qua trinh két tha protein tir
long tring triing mubi bing phuong phap
nhiét

3.1.1. Xac dinh pham vi gidi han ty 1é nudc/long

tring tring mubi

e T l¢ mubi tach (%):
Lugng mudi tach ra ting véi cac ti e nude/long

tréng tring (1:1, 2:1, 3:1, 4:1, 5:1 va 6:1) dugc
thé hien trong Hinh 2.

035
030

025
020
015
010 i
005
000

NT=LI1 N:T=2:1 N:T=3:1 N:T=4:1 NT=51 N:T=6:1

= = =

Hinh 2. Phan tram mubi tach & cac ti 1¢ pha lodng.

Ti 16 nuGc/long trang tring cang tang thi lugng
mudi tach ra cang nhiéu, cao nhét & ti 1l 5:1 1
95.6%, thap nhat & ti le 1:1 14 9,97%, su khac bict
nay c6 y nghia théng ké & do tin cay 95%. Luong
mubi tach & ti le 3:1, 4:1, 5:1, 6:1 khong c6 su
khac biét ¥ nghia théng keé.

e Higu suat thu hoi (%):

Hieu suat thu hoi tng véi cac ti le nude/long
trang tring (1:1, 2:1, 3:1, 4:1, 5:1 va 6:1) duge
thé hien trong Hinh 3.

020
015
010
005
000

NT=I1 NT=21 NT=3:1 N:T=41 NT=5:1N.T=61
Hinh 3. Higu suét thu hdi § cac ti 1é pha loang (%).
Ti l¢ nuée/long trang triing cang tang thi higu

suat thu hdi cang giadm. Hieu suét thu hoi cao
nhét & t1 16 1:1 1y 15,54%, thap nbét & ti 1o 6:1

13 9,73%, sy khac biét nay c6 ¥ nghia théng ke &
do tin cay 95%. Higu suat thu hoi 6 ti le 2:1, 3:1,
4:1, 5:1, 6:1 khac biét khong c6 ¥ nghia théng ké
(P < 0,05).

Theo két qua trén, chiing t6i chon pham vi giéi
han ctia ti 1& nudc/long trang trimg tit 2 dén 4 dé
thyre hién thi nghiém t6i wu hoa.

3.1.2. Xac dinh pham vi gidi han cta nhiét do taa
protein

e Ti le mudi tach (%):
Lugng mubi tach ra tng véi nhigt do tia pro-

tein & 70, 75, 80, 85 va 90°C dugc thé hién trong
Hinh 4.

[
o
Ll

[
o
P

% mudi tach
Moo
I 1 I 1

e
=
1

70 75 ' 80 ' 85 ' 90 Each Pair
Nhiét dd Student’s t
0.05

Hinh 4. Phan tram mubi tach § cac nhiét do két tta
protein.

Lugng mubi tach ra cao nhat & nhiét do tla
70°C 1 31,47%, thap nhat & 80°C 1a 16,06%, st
khac biet nay c6 ¥ nghia théng ké & do tin cay
95%.

e Higu suat thu hoi (%):

Hieu suat thu hoi tng v6i nhiet do tia protein
70, 75, 80, 85 va 90°C dude thé hien trong va
Hinh 5.

13 =
124
114
104

(%)

01

Hiéu suét thu h

70 75 &0 8 9 Fach Pair
Nhiét do Student’s t
0.05

Hinh 5. Hiéu suat thu hdi § cac nhiet do két tua
protein.
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Nhiét do két tlia protein cang tang thi hi¢u suit
thu hoi cang ting, cao nhat ¢ 85°C 1a 12,48%,
thap nhat ¢ 70°C la 6,4%, su khéac biét nay cé
¥ nghia théng ke & do tin cay 95%. O 90°C hieu
suat thu hoi giam xubng 16 rét so véi 85°C 1a do
G nhiét do qua cao thi tla protein bi dinh dudi
day va khong thé thu héi dugce 16p ttia dé. Theo
két qua trén, chiing t6i chon pham vi gidi han cta
nhist do két tta protein tit 75 dén 95°C dé thuc
hién thi nghiém tdi uu hoéa.

3.1.3. Xac dinh pham vi giéi han cta thdgi gian tta
protein

e Ti l¢ mubi tach (%):
Lugng mudi tach ra tng véi thoi gian két tia

protein 45, 60, 75, 90, 105, 120 phut dugc thé hien
trong Hinh 6.

T T T T — \...__-‘..
8@ ' 15 ' 2 ' 105 ' 120 Fach Pair

Student’s t
0.05

Hinh 6. Phan tram mudi tich & cac thoi gian két
tlia protein.

Thai gian cang ting thi lugng mudi tach cang
gidm, cao nhit & 45 phat 1a 26,09%, thap nhit &
120 phat 1a 17,92%, sy khac biét nay c6 ¥ nghia
théng ké & do tin cay 95%. Cac thai gian 60, 75,
90 v& 105 phit lugng mudi tach khong cé sit khac
biét ¥ nghia théng ké.

e Hieu suét thu hoi (%): Hiéu suat thu hoi ting
véi thai gian két tlia protein 45, 60, 75, 90, 105,
120 phit duge thé hién trong Hinh 7.

Thai gian két tla cang ting thi hiéu suat thu
hoéi cang tang, cao nhat & thoi gian 120 phit la
11,36%, thap nhat & 45 phut 1a 8,88%, su khac
biet nay ¢6 ¥ nghia théng ke & do tin cay 95%. O
cac thai gian tta 60, 75, 90 v 105 phit, hicu suét
thu hoi tia khong c6 sy khac biét § nghia théng
ké. Theo két qua trén, ching toéi chon pham vi
gidi han clia thdi gian két tla protein tir 40 dén
80 phut dé thuc hien thi nghieém t6i wu héa.

a0
Thoi gian

105

Hiéu sut thu hoi taa (%)

120 Each Pair
Student’s t
0.05

Hinh 7. Hiéu suat thu hdi & cac thsi gian két tta
protein.

3.1.4. Xac dinh ché d6 két ttia protein téi uu

Tt cac thi nghiém xéc dinh pham vi &nh hudng
clia cac yéu t6 thi nghiém, gia tri ma héa dudc
thé hien trong Bang 1. Ma tran nghiém thic va
dap ting Y1 (hieu suat thu hoi), Yo (% mudi tach)
dugce trinh bay ¢ Bang 2.

Bang 1. Gi4 tri ma hoéa gia clia cac yéu t6 khao sat

Cac gia tri

Céc bién doc lap — maohoa +1
X;: Tile nuée/long trang trimg 2 3 4
Xo: Nhigt do két tta (°C) 75 85 95
X3: Thoi gian tha (phut) 40 60 80

e Xét chi tieu Y7 (hiéu suat thu hoi):

Két qua xit 1y cho thay hé s6 tuong quan giita
higu suét thu héi thye nghiém va hiéu suat thu hoi
Iy thuyét 1a R? = 0,93 6 do tin cay 1a 95%. Phuong
trinh dudng cong ciia mo hinh bé mit dap tng
& do tin cay 95% 1a Y, — 10,467 + 1,995X; -+
1,61Xy — 2,378X%, trong d6 Y; la higu suat thu
hoi tia (%); X; la ti lé nuéc/long trang tring;
X5 1a nhigt do tta (°C).

Hicu suat Y; phu thudc vao X; va Xy, Tile X,
cang cao thi ham lugng long trang tring trong
dung dich pha loing cang gidm din dén hiéu suit
thu hoéi cang gidm, & nhiét do tlia cang cao thi
hiéu suat thu hdi cang cao vi § nhiét do cao, tlia
tao ra nhiéu hon va tao thanh cuc dong 16n hon,
do d6 tua sé it bi nuée 16i qua 16 loc, di vao dich
loc. Yéu t6 thoi gian két tiia khong anh hudng
dén hiéu suat thu hoi tua.

e Xét chi tieu Yy (% mudi tach):

Két qua xit 1y cho thay hé s6 tuong quan giita
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Bang 2. Ma tran nghiém thic va dap tng Y (hiéu suét thu hoi), Yo (% mubi tach)

TT Nghiem thic Ti l¢ nuée/triing  Nhiet do ("C)  Thdi gian (phut) Y1 Yo
1 --0 2 75 60 4,95 18,55
2 -0- 2 85 40 4,58 13,05
3 -0+ 2 85 80 5,03 13,11
4 -+0 2 95 60 548 12,04
5 0- - 3 75 40 3,80 26,00
6 0- + 3 75 80 8,00 20,25
7 000 3 85 60 10,20 15,69
8 000 3 85 60 10,40 15,50
9 000 3 85 60 10,80 14,50
10 0+ - 3 95 40 11,20 15,29
11 0++ 3 95 80 10,20 14,37
12 + -0 4 75 60 7,25 26,07
13 +0- 4 85 40 9,50 18,18
14 +0+4+ 4 85 80 9,25 18,18
15 ++40 4 95 60 10,00 16,82

ti Ié mudi tach thiec nghiem va ly thuyét 13 R? =
0,97 & do tin cay 1a 95%. Phuong trinh duong
cong ciia mdé hinh bé mat dap tng & do tin
cay 95% la Y2 = 15,23 + 2,813X! — 4,044X2 +
3,244X2, trong d6 Y2 1a ti 16 mudi téch (%); X"
Ia t1 1é nuée/long trang tritng; X2 1a nhiét do tta
(°C).

Hieu suét Y2 phu thuoc vao X1 va X2. Tile X!
cang cao thi ham lugng long tring tritng trong
dung dich pha lodng cang gidm dan dén tia tao
thanh phan tan trong nuéc thanh dang nhd, kho
dong tu thanh mot khéi 16n nén mudi it bi ngam
trong tlia, hoa tan trong nudc nhidu hon, vi vay
t1 16 mudi tach ra sé nhiéu hon. Nhiét do tlia cang
cao thi ti 16 mudi tach ra cang it do nhiét do cao
sé lam tla doéng tu nhanh, khdi déng 16n nén tia
ngam mudbi nhiéu hon. Thoi gian két tia khong
anh hudng dén ti 1é mudi tach ra.

e Dy doan gia tri t6i wu clia cac yéu té thi
nghiém:

Két qua x1t Iy cho thady X1 4nh huéng dén hieu
suét thu hdi ttia theo dang parabol (tang dén mot
mitc do nhat dinh rdi gidm), con t{ 1&¢ mudi tach
thi tang tuyén tinh véi do tang ctia do pha loang
vi dung dich cang loang thi hat tia tao ra cang
nho v phan tan déu trong dung dich, mubi tach
ra cang nhiéu. Dé c¢6 hiéu suat thu hoi cao dong
thai ti 16 mubi tach ra nhidu thi ching t6i chon ti
lé nuge/tring 1a 3,5/1.

Nhiét do két tia X2 dnh huéng dén hiéu suat
thu hoi ttia theo dang parabol, nhiét do cang ting
thi hiéu sudt thu hoi tia cang ting, téa tao ra
ciing c6 kich thuéc 16n hon. Nhung dén mot nhist

do6 ttia nhat dinh hiéu suat thu hoéi tta giam di,
nguyén nhan 14 do ¢ nhiét do qué cao, protein
bién tinh gan hét, tiia protein lai tiép xic tryc
tiép v6i day binh nén dinh chit duéi day binh,
dan dén hao hut tia. Nhiet do két tia X? anh
hudng dén ti 1é mudi tach ciing theo dang parabol,
nhiét do tta cang thap thi ti 1é mudi tach ra cang
nhiéu vi khi ¢ nhiét do thap, protein sé bién tinh
ti ti nén hat tiia tao ra sé nhd, phan tan déu
trong dung dich, tia khong ngam nhiéu mudi nén
ti 16 mudi tan trong nude sé nhidu lén, dan dén
mudi tach ra nhiéu hon. Nhung dén mot nhiet
do6 nhét dinh ti lé mubi tach ra lai tang lén do &
nhiét do qua cao, d6 hoa tan clia mubi ting, mudi
trong tta dugc hoa tan ti ti vao nude, do do ta
thay c6 sy ting nhe ti1é mudi tach ra & nhiét cao.

Thoi gian két tlia &nh hudng khong nhiéu dén
hiéu suat thu hoi tia va ti 16 mubi tach ra. Thoi
gian tlia cang ting thi higu suat thu hoi tiia cang
ting do cang dun lau, long tring tring bién tinh
cang nhidu. Thai gian tlia cang ting thi ti 1& mudi
tach cang giam do dé cang lau, tiia cang nhiéu va
tiia c6 thoi gian sip xép tai thanh cac khéi tta
to ngam mudi vao trong dé.

Ché do t6i wu cho higu suét thu hdi cao vi tia
& nhiét do cao va thoi gian ngan nhung ciing dam
bao dudce lwgng mudi tach ra khong qua thap, do
la ché do ti le X1 1a 3,5/1, nhiét do tia 1a 80°C
va thoi gian ta 1a 60 phit, véi nhitng yéu td
t61 wu d6 thi hiéu suét thu hoi tta du kién cha
thi nghiém nay 1& 9,63% va ti 1@ mubi tach ra la
19,61%.

Su tuong tac clia cic yéu to khio sat ctia ché
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do két tia duge biéu dién qua dudng dong miic
dugce thé hién & Hinh 8.

Horiz Vert Factor Current X

® O Tilnuée: ting 35
©  ® Nhigtads 80
© O Thigian 50

Contour CurrentY Lo Limit Hi Limit
11.5588 9.63375 8 12
1652 18614375 18 22

Response

— Higu sudtthu héi (%) ——F——

— Tii& muditéch (%)

957 I | I / Hisustmandi (i)
] [ [ [ Hiéu sut thu béi (%)

i b R
90 - | TEmudi té if-
N - \ \\ZI"\LDH;-{-;..}
.

o [ % v
[{e] ¢ -
e t B \.\_\ N ¢ Ti I mrdc
I:é. 25 \ ; 'J'/{’ . jigisil
2,_1 ~ TiIé muéi tach (%)

Ti 1é mudrc
ning

26 3, . 35
Ti 1¢ mede: tring

Hinh 8. Dudng dong muc biéu dién hiéu sudt thu
hdi ta va lugng mudi tach ra.

Chtng toi chon khodng higu suat thu hoi tta (8
~12%) va khoang ti le mudi tach ra (18 — 22%) 1a
dap ting ctia ché do tua t6i vu: ti le X; = 3,5/1,
nhiét do 80°C va thoi gian 60 phtt. Nhin trén
hinh cho thay khodng tring khong bi t6 mau, dé
chinh 13 khoan dap tng t6t nhéat ctia ché do tdi
uu.

e Kiém ching gia tri toi wu tit moé hinh thuc
nghiém:

Tit cac thong sd t6i qu clia qua trinh tla pro-
tein long tring tring dude xac dinh bang phuong
trinh ctia mo6 hinh bé mit dap ting, chiing to6i tién
hanh thitc nghiem dé kiém chitng lai cac thong sd
t6i uu, ching minh tinh xac thyc clia mo hinh.
Ching t6i thuc nghiém lai cidc thong s6 toi wu 2
lan va lay gia tri thyc nghiém trung binh trinh
bay & Béang 3.

Bang 3. Két qua kiém chiing hieu suat thu hoi va ti
1 mubi tach ra giita moé hinh va thic nghiem

Mo hinh LMW

nghiém
Tiew suat thu o1 (%) 9.63 057
T1i1é mudi tach ra (%) 19,61 18,82

O ché do tha (X; = 3,5/1, nhiet do 80°C va
thoi gian 60 phut), hieu suat thu hoi tia cia mo

hinh léch vé6i thyc nghiem 0,62% va ti 16 mudi
tach ra clia mo hinh lech véi thye nghiem 4,03%,
d6 chénh léch hidu suat thu hoi ta gitta mé hinh
véi thye nghiém nhé, con do chénh léch ti 16 mudi
tach gitta mo hinh v6i thue nghiém kha 16n nhung
nhé hon 5% nén mo hinh ¢6 gia tri thyc tién va
c6 thé ap dung vao thie té san xuat. Tha protein
tir long tring tring vit mubi dude thé hien trong
Hinh 9.

Hinh 9. Tia protein tir long trang tritng vit mubi.

3.2. Tbi wu héa qua trinh siy tia protein long
tring tring mubi bing phudng phap siy
khéng khi néng

3.2.1. Xac dinh pham vi gidi han cia nhiét d6 siy

e Anh huéng nhiét do siy dén ham lugng am
ctia bot protein long trang tritng mudi:

Két qua khao sat ham lugng 4m ctia bot protein
long trang tring mudi trong qué trinh siy duge
thé hien & Hinh 10.

Qua Hinh 10 cho thiy nhiet do siy cang cao thi
thoi gian sdy cang nhanh va dudng cong siy cang
déc. Do & nhiét do cao hoi nuéc thoat ra khoi
nguyén lieu nhanh hon lam cho ham am giam
nhanh tir d6 rit ngén duge thoi gian say. O 80°C,
thoi gian say la nhanh nhat (khoang 5 gio), ké dén
1 70°C (8 gid), 60°C (9 gid) va séy & 50°C 1a lau
nhat véi thai gian siy khoang 10 gio.

e Anh huéng nhiet do sy dén do hoa tan ciia
bot protein long trang triing mudi:

Két qua khao sat do hoa tan ctia bot protein
long trang tring mudi trong qué trinh siy duge
thé hien & Bang 4.
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- 0
1005 - y50 = -0,0009x2 - 0,0916x + 1,097 —— ?g ug
z_ il
= 80% A _R5=0,9451  yep=p 006Bx2-0,1884x + 1,7212 60°C
[ faw] ) z_
R? = 0,9361 -
=T == 00
60% - y70 = 0,0147x2 - 0,2709x + 1,2959 Poly. (80°C)
" a0% - R?=0,9451 Paly.(70°C)
—
g 20% B0 = 0,0061x? - 0,2376x + 1,2205
= R? = 0,9525
T 0% : : : : : : : : : : :

4 5

3
Thoi gian (g10)

G 7 8 9 10

Hinh 10. Am do6 clia bot protein long tring tritng mudi Gng véi nhiét do siy khac nhau.

Bang 4. Anh hudng ctia ché do siy & cac nhiet do
khac nhau dén do hoa tan ctia bot tring

. £ Do ho (a bot tring!
Nhiet do siy 0 hoa tan clia bot tring

00) (%)
50 (10 gio) 9,07°¢ £ 0,21
60 (9 giv) 8,69¢ £ 0,18
70 (8 gio) 9,47° + 0,46
80 (5 giv) 10,27% + 0,22

186 lisu trong cot 1a giad tri trung binh ctia 3 1an lap lai,
nghiém thitc ¢6 ky tu gibng nhau thi khac biét khong cé y
nghia théng ké & do tin cay 95%.

Khi sy ¢ 80°C (trong 5 git), bot tring thu
duge ¢6 do hoa tan cao nhat (10,27 £ 0,22%) va
khéac biét c6 ¥ nghia thdng ké so véi cic mau bot
tring con lai § do tin cay 95%. Nguyeén nhan 1a
do, khi sdy & nhiet do 80°C tuy la nhiét do cao
nhat nhung bt lai thoi gian sdy ¢ nhiet do nay la
ngan nhat do d6 rat ngan duge thoi gian nguyén
lidu tiép xtic véi nhiét do cao, tit d6 han ché duge
anh huéng ctia nhiét do cao 1én kha nang hoa
tan ctia bot tring. Dya vao két qua khao sat anh
hudng ctia nhiét do siy, ching toi chon pham vi
nhiét do sdy dé tién hanh thi nghiém t6i wu héa
qué trinh siy tia protein long tring tritng mudi
bing khong khi néng 1a tit 75 dén 85°C.

3.2.2. Xac dinh pham vi giéi han mat do say

Trong cac qua trinh siy cing véi dnh huéng
ctia ché do say (nhiet do, thoi gian, toc do gio)
thi mat do nguyén lieu siy cling gay dnh hudng
khong nhoé dén qué trinh siy ciing nhu chét lugng
san pham sau sdy. Mat do nguyen lieu cang day

sé lam cham sy di chuyén am tir trong long ra
bé mat nguyén liéu ciing nhu sy boc hoi am tir
bé mit nguyeén liu ra ngoai mai trudng, giy kéo
dai thoi gian siy, lam ting thoi gian nguyén lieu
tiép xtic véi nhiét do cao, gay dnh hudng dén tinh
chét cong nghé ctia san pham.

e Anh hudng mat do siy dén ham luong am
ctia bot protein long trang tring mubi:

Két qua khao sat ham lugng &m ctia bot protein
long trang tritng mudi ing v6i mat do siy khéc
nhau dugc thé hién & va Hinh 11.

Mat do thip dong nghia véi 16p nguyén lieu
kha moéng, lam cho nguyén liéu nhan duge nhiét
nhanh v qua trinh chuyén am tit trong long ra
bé mit nguyén lieu ciing nhu su béc hoi am ti
bé mit nguyén liéu ra ngodi moi trudng dién ra
nhanh hon, am do nhanh chéng dat dén gia tri
mong mudn, rit ngan duge thai gian siy.

e Anh huéng ctia mat do siy dén do hoa tan
clia bot protein long tring tritng mubi:

Két qua khao sat do hoa tan ctia bot protein
long tring tritng mudi ng véi mat do sdy dudc
thé hién 6 Bang 5.

Bang 5. Anh hudng clia mat do nguyén ligu siy
dén do hoa tan ctia bot long trang triing

Mat do nguyén ligu siy Do hoa tan bot tring’

(g/cm?) (%)
0,35 10,53* £ 0,11
0,45 10,29* + 0,16
0,55 9,69 + 0,32

186 lieu trong cot la gia tri trung binh ctia 3 1an lap lai,
nghiém thic cé ky tu gidbng nhau thi khac biét khong cé y
nghia théng ké & do tin cay 95%.
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% 1208 - V0,55 =0,0108x?- 0,2504x + 1,2394
R®=0,9404
S 100% - y0,45 = -0,0125x% - 0,1568x + 1,1292 0,55 g/cm?
ol che; - R®=0,9586 o
i _ . 0,45 g/cm?
50% 0,35 =-0,002x* - 0,2959x + 1,256
= 0% - =035 g/cm?
% 20% - Poly. (0,55 g/cm? )
T 0% . . . . . . . Poly. (0,a5 g/cm?)

3

z
Thoi

4 5 &

Poly. (0,35 Zlcm?)

gian (g10)

Hinh 11. Am do ciia bot protein long trang tring mudi tng véi mat do siy khac nhau.

Mat do nguyén licu siy cang thip thoi gian
sdy cang nhanh tit d6 lam gidm sy bién tinh cta
protein bdi nhiét nén do hoa tan cao hon. O mat
do 0,55 g/cm? do hoa tan dat gid tri thap nhat
(9,69 £ 0,32), tang len ¢ mat do 0,45 g/cm? va
cao nhét khi siy ¢ mat do 0,35 g/cm?. Tuy nhien
gitta hai mat do 0,35 va 0,45 g/cm?, syt khac biét
do hoa tan 1a khong c6 § nghia thong ke (P >
0,05) 6 do tin cay 95%. Nhu vay, tit cac phan tich
trén, ching t6i chon pham vi mat do nguyén liéu
sdy dé tién hanh thi nghiem t6i vu héa qua trinh
sdy tla protein long tring tring mudi 1a 0,35 —
0,45 g/cm?.

3.2.3. Xac dinh ché dd siy tiia protein téi uu

Tt cac thi nghiém xéc dinh pham vi &nh hudng
ciia cac yéu t6 thi nghiem, gié tri ma héa duge thé
hién trong Bang 6. Ma tran méa héa thi nghiém
CCD va dap tng Y trinh bay & Bang 7.

e Xét chi tieu Y; (do hoa tan):

Két qua xit 1y cho thiy hé s6 tuong quan giita
do hoa tan thiyc nghiém va 1y thuyét 1a R? = 0,95
G do tin cay 14 95%. Phuong trinh dudng cong ctia
mo6 hinh bé mit dap tng & do tin cay 95% la: Y,
= 10,43 — 0,33X; — 0,2X5 + 0,31X; X5 + 0,18X3
trong d6: Y1 la do hoa tan (%), X;: nhigt do say
(YC), X2: mat do nguyen ligu (g/cm?). D6 thi
biéu dién bé mat dap tng ctia do hoa tan dudi su
anh hudng ctia 2 yéu t6 (nhiet do say va mat do
sdy) dugc thé hien trong Hinh 12.

Nhiét do anh huéng lén do hoa tan ctia bot
tritng & ca bac 1, bac 2 va tuong tac gita hai yéu
t6, con mat do nguyen lieu siy chi anh huéng lén
do hoa tan ctia bot tring ¢ bac 1 va tuong téc
gitta 2 yéu t6 thi nghiém, trong dé6, bac 1 cla

Hinh 12. Bé mat dap tng ciia do hoa tan.

nhiét do sdy 1a &nh hudéng manh mé nhéat.

e Xét chi tieu Yo (do trang):

Két qua xit 1y cho thiy hé s6 tuong quan giita
do trang thuc nghiem va ly thuyét 1a R? = 0,94
G do tin cay 1a 95%. Phuong trinh dudng cong
ctia mo hinh bé mit dap ting & do tin cay 95%
I Yo = 77,43 + 0,5Xs — 0,53X,Xs + 1,04X2 +
0,85X2. Trong d6, Y; 1a do hoa tan (%), X;: nhiét
do say (°C), X3: mat do nguyen lieu (g/cm?). Do
thi biéu dién bé mat dap tng clia do tring dudi
anh hudng clia 2 yéu t6 (nhiet do siy va mat do
nguyén lieu) duge thé hien trong Hinh 13.

Khi thay ddi gi4 tri clia yéu t6 nhiet do sy
thi ca do hoa tan va do trang déu dat cyc dai tai
75°C; con khi thay déi gia tri cia yéu t6 mat do
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Bang 6. Cac mitc méa héa gia tri cac yéu t6 khao sat cho thi nghiem toi
uu héa qua trinh siy tlia protein long tring tring vit mudi

Céac bién doc lap

Cac gia tri ma hoa

-x -1 0 1 +a

X;: nhiet do (°C)

Xa: mat do nguyeén lieu (g/cm?)

73 75 80 85 87
033 0,35 04 045 047

Bang 7. Ma tran ma hoéa thi nghiéem CCD va dap tng Y

DVIN Ma hoa Nhiet do (°C)

Mat do (g/cm?)

Do hoa tan (%) Do trang (%)

1 a0 73 0,40 11,21 79,43
2 . 75 0,35 11,52 78,89
3 -+ 75 0,45 10,38 80,80
4 0-ax 80 0,33 10,54 78,34
5 00 80 0,40 10,22 77 AT
6 00 80 0,40 10,56 77,39
7 00 80 0,40 10,51 77,43
8 (% 80 0,47 10,13 79,95
9 +- 85 0,35 10,19 78,86
10 T+ 85 0,45 10,30 78,65
11 a0 87 0,40 10,34 79,61

Hinh 13. Bé mat dap tng ciia do trang.

nguyén lieu siy thi do hoa tan dat cuc dai tai gia
tri 0,35 g/cm?, do trang dat cuc dai tai gia tri
0,45 g/cm?.

e Kiém chitng gia tri t6i uu tit mo hinh thuyc
nghiém:

Tit cac thong sb t6i vu clia qua trinh siy tla
protein long tring tring mudi duge xac dinh bang
phuong trinh ctia moé hinh bé mét dap ting, ching

toi tién hanh thic nghiem dé kiém ching lai cac
thong s6 t6i wu, ching minh tinh x4c thyc clia
mod hinh. Chiing t6i thyc nghiém lai cdc thong s6
t6i wu 2 1an va 1ay gia tri thyc nghiém trung binh
trinh bay ¢ Bang 8.

Do hoa tan va do tring ctia mo hinh léch véi
thyre nghiem 1an lugt 14 3,24% va 0,62%. D6 chénh
léch do6 trang gitta mo6 hinh véi thic nghiem nho,
con do chénh léch do hoa tan gitta moé hinh véi
thiyc nghiem khé cao nhung van nhé hon 5% nén
mod hinh c6 gia tri thuc tién va cé thé ap dung
vao thuc té san xuét.

4. Két Luan va Kién Nghi
4.1. Két luan

San xudt bot protein tit long tring tring vit
mubi bao gdm 2 giai doan co ban d6 1a két tia
protein vi sdy tda protein thu dugc. Qua trinh
nghién cttu da xac dinh dude ché do téi wu véi ché
do két tta protein (ti 1¢ nuéc/long trang tring
3,5/1, nhigt do tiia 80°C va thai gian tiia 60 phiit)
cho hiéu suét thu hoi tta 1& 9,63%, ti 16 mudi tach
ra 1a 19,61% va ché do sdy (nhiet do siy 75°C,
mat do nguyén lieu siy 0,35 g/cm?, toc do gié
0,64 m/s, thoi gian sdy 4 gid) cho san pham c6
do hoa tan 1a 11,05% va do tring 78,53%. Qua
két qua kiém chitng hiéu suat thu hoi (%) va ti e
mubi tach ra (%) gitta mo6 hinh va thie nghiem,
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Bang 8. Két qua kiém ching do hoa tan va do tring giita

mo hinh va thyc nghiém

Do hoa tan (%)

Do trang (%)

M6 hinh  Thuyc nghiém

M6 hinh  Thuye nghiém

11,42 11,05

78,53 79,02

cho thay c6 sy chénh léch it giita cac thong s mo
hinh v& thyc nghiém. Vi thé mo hinh nay c6 gia
tri thuc tién va c6 thé ap dung trong thuc té san
xudt. Ching toi tién hanh tlia protein va sy tia
theo thong s6 t6i wu xac dinh dudce, téa protein
sau khi siy dugc nghién thu duge san pham bot
protein long tring tring vit mudi (Hinh 14), sin
pham c6 do am 8,19%, hoat do nuéc Aw 0,476 1a
mitic hoat do nuéc an toan déi véi sy phét trién
cua vi sinh vat trong qué trinh bao quan.

Hinh 14. Bot protein long tring tring vit mudi.

4.2. Kién nghi

Két qua nghién ctiu c6 thé ap dung trong thiec
tién, tuy nhién can tién hanh & qui mo pilot dé
xac dinh thong s6 ki thuat clia qua trinh san
xuét cho phu hgp v6i qui mo 16n (cong nghiep)
trong viéc sdn xudt bot protein tit long trang
trimg mudi. Ung dung bot protein tit long tring
tritng mudi san xuat dude vao cac san pham nhi
tuong nhu xtac xich, cha lya, ché ca,...
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