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Tom tit:

Long tring trimg vit mudi thudng bi loai bé trong qua trinh thu hdi long dé trong khi van giir dugc hiu hét cac thanh
phan dinh dwdng ciia trimg vit. Pé tin dung dwoc long tring trirg vit mudi, cin ché bién thanh bjt giau protein dé lam
nguyén liéu ché bién thwe pham. Tuy nhién, qua trinh bio quan san phim bt 1ong tring trimg gip nhiéu kho khin do
n6 thwong hit 4m rat nhanh, giy ra cic hw héng vat Iy (nhw bién mau), héa hoc (bién doi protein, lipit héa...); bién déi
sinh hoc (ndm men, nim méc phat trién tao ra cic doc t6). Két qua thir nghiém céc loai bao bi khac nhau: mang 1 16p
(PE), mang 2 16p (AL-Foil, BOPP/PE, AI/PE) va mﬁng 3 l6p (BOPP/Al/PE PET/AI/PE) cho thiy, bao bi thich hop
cho viéc dong goi san pham bot glau proteln tir long trang tru’ng vit mudi 1a mang phirc ho’p 2 16p AVPE. Khi sir dung
loai bao bi nay, chit lwgng san pham gan nhw khong thay doi trong thoi gian 12 thang, chét lwgng dam bao an toan khi

str dung lam nguyén liéu cho ché bién thue pham.

Tir khoa: bot giau protein, long tréng trirng vit mudi, trirng mudi, trirng vit.

Chi s6 phén loai: 2.10

Pat van de

Mubi trimg 1a phuong phap bao quan trimg dugc sit
dung phé bién & nhiu nude, dic biét 1a cac nude chau A
nhu Thai Lan, Trung Qudc, Viét Nam [1]. Trung mubi 1a san
pham c6 gia tri dinh dudng cao va dugc st dung trong nhiéu
dang san phém nhu: 1am nhén cac loai banh, ché bién nhiéu
moén in khac nhau. Hién nay, phan dugc s dung dé ché
bién 14 long d6 cua trimg mudi, tat ca long trang trimg bi bo
di, diéu nay lam tang kha ning gy 6 nhiém moi tnmng va
lang phi mdt nguon protein ty nhién (trong long trang tring
chua 10% protem) [2 4]. Bé tan dung duoc long trang tring
vit mudi can ché bién thanh bot giau protein dé lam nguyén
lidu ché bién thuc pham. Tuy nhién, qua trinh bao quan san
pham bot 1ong tring trimg gip nhidu kho khin do n6 thuong
hat 4m rat nhanh, gdy ra cac hu hong nhu bién mau, blen doi
proteln lipit hoa... Va hu hong do nam men, ndm mdc phat
trién, tao ra cac doc to.

Cho dén nay, & Viét Nam chua c6 két qua cong bd vé cac
nghién ciru bao quan bot giau protein tir 10ng trang trimg vit
mudi. Viée st dung bao bi nhim han ché hoic ngin can qua
trinh hat 4m cta san pham dang bot 1a mot trong nhitng giai
phép hi¢u qua va don gian thuong dugc st dung Tuy nhién,
tuy thudc vao dic tinh cua ting loai san pham ma cin xéac
dinh loai bao bi mét cach hiéu qua nhét.

Tir cac 1y do trén cho thdy, viéc tién hanh cac nghién
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ctru nham xac dinh loai bao bi va thdi han béo quém san
pham bdt giau protein tir [ong trang tring vit mudi 1 van dé
can thiét va co y nghia thyc té. Chinh vi thé ching t6i thuc
hién dé tai “Lwa chon bao bi va thoi gian bao quan bot giau
protein tir 10ng trang trimg vit mudi”.

Déi tuong va phuony phap nghién ciiu
DPéi twong nghién ciru

Bot giau protein tir 10ng tring tring vit mudi duoc thu
nhan nhu sau: long tring trimg vit mudi dugc thu hdi sau
qué trinh tach vo s& dugc ly tam vai van tde 4000 vong/phit,
dich thu dugc loai mudi béng cach hoa vao nudc theo ty 1€
1:2 va bd sung thém ethanol dé dung dich dat 45° con, tién
hanh thu két tia bang ly tam 2 1an & 4000 vong/phut, két tua
dugc mang di sdy & nhiét do 50°C dén do 4m 7+1% va tién
hanh nghién. Bot sau nghién duoc tién hanh bao quan bang
cac loai bao bi khac nhau.

Bé tri thi nghi¢m

Bot long trang trimg c6 do am 7+1% duoc déng goi
trong cac tii mang 1 16p (PE, AL-Foil); mang 2 16p (BOPP/
PE; AL/PE) va mang 3 16p (BOPP/AI/PE, PET/AI/PE) véi
khéi lugng 30 g/goi. Theo ddi su thay dbi chat luong cia
bot trong thoi gian bdo quan 6 thang & diéu kién thuong
(nhiét do 28-30°C), tir d6 xac dinh loai bao bi phu hop.
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Abstract:

Egg whites of salted duck eggs are normally discarded in
the separation of egg yolks. Most of the nutritional values
of normal duck eggs are still retained in the egg whites
of salted duck eggs. To make use of such egg whites, it is
necessary to process the egg whites into a protein-rich
powder, which can be used as a food processing material.
Nevertheless, long-term storage of the egg white powder
is challenging because this powder can easily absorb
moisture, resulting in physical deteriorations (e.g: colour
change), chemical alternation (e.g., protein and lipid
degradation), and biological contamination (e.g., growth
of yeasts and molds that produce toxic compounds). A
study was conducted to test different types of packaging
materials includingone-layered Polyethylene (PE) film,
two-layered PE film, and three-layered films (PE, AL-Foil,
BOPP/PE, A/PE, BOPP/AI/PE, PET/AI/PE). The result
shows that the most suitable packaging material for the
protein-rich powder produced from egg whites of salted
duck egg was two-layered AI/PE film. The quality of the
product stored in AI/PE film package remained nearly
unchanged in 12 months, which proved safe to be used as
food processing material.

Keywords: duck egg, egg-white of salted duck eggs, protein-
rich powder, salted eggs.

Classification number: 2.10
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Trén co s& két qua xac dinh loai bao bi phu hop, tién
hanh khao st thoi gian bao quan nhu sau: bot long tréng
trimg co d6 am 7+1% dugc dong goi trong bao bi phu hop
(la két qua cta thi nghiém trén) voi khéi lugng 2 kg/bao goi.
Tién hanh theo ddi sy thay ddi cac chi tiéu chit luong cia
san pham trong cac khoang thoi gian 3, 6, 9, 12 thang. Tir
d6 xac dinh dugc thoi han bao quan phit hgp cho san pham.

- Céc chi tiéu theo doi: do 4m (%), chi s0 peroxyt (milli
duong luong/kg), ham lugng proteln tong sb (%), ham
luong lipit (%), ham luong mu01 (%), cac chi tiéu V1 sinh
vat (VSV tong sd, Coliforms, tong s6 ndm men, mdc, E.
coli, Salmonellas...), cac chi tiéu cam quan voi tan suat 1ay
mau: 3 thang/lan,

Phwong phap phén tich

Cac chi tiéu theo déi do 4m dugc xac dinh theo
TCVN 10787:2015, ham Iugng protein theo TCVN
10791:2015, ham lugng lipit theo TCVN 4592:88, ham
lugng tro theo TCVN 4888-1988, ham luong mudi an
theo TCVN 4591:88, chi s6 peoxit theo TCVN 6121:2010,
xac dinh téng s6 vi sinh vat hiéu khi theo TCVN 5165:90,
xac dinh Coliforms theo TCVN 4882:2007, xac dinh tf)ng
s6 ndm men, mdc theo TCVN 5166:90, xac dinh E. coli
theo TCVN 6846:2001, xac dinh Salmonellas theo TCVN
4829:2005, danh giad cam quan theo TCVN 3215-79.

Phwong phdp xie 1y s6 ligu

Két qua thi nghiém dugc phan tich phuong sai ANOVA
va kiém dinh LSD (5%) dé so sanh sy khac biét trung binh
giita cic mau thi nghiém. Cac phan tich thong ké duoc xir Iy
trén phan mém tiéu chuan SAS 9.0 cia Windows.

Két qua nghién ciiu

Nghién cvwu lya chon loai bao bi thich hop cho quad
trinh déng gdi bét giau protein tiv long tring trieng vit
mudi

Trong qua trinh bao quan, cac thanh phan hoa hoc cua
san pham bot glau protem tir long tring trimg vit mudi c6
nhiing thay doi nhat dinh do tac dong tir méi truong nhu:
anh sang, nhiét d9, oxy hodc tir cac phan g hoa sinh xay
ra trong chinh ndi tai san phém hodc véi bao bi... Tuy thudc
vao cac loai bao bi bao goi khac nhau thi mae d¢ anh hudng
ciing khac nhau. Trén co so theo ddi su bién dbi cua cac
thanh phan chinh cia san phim nhu d6 am, ham luong
protein, chi sd peroxyt... khi dong goi trong cac loai bao bi
khéc nhau, s€ xac dinh dugc loai bao bi thich hgp nhét ¢6
kha ning 6n dinh cac thanh phan nay trong thoi gian dai.

Két qua theo doi su bién d6i mot s6 thanh phan hoa ly
ctia bot giau protein tir 10ng tréng trimg vit mudi duoc dong
g06i bang cac loai bao bi khac nhau trong 6 thang bao quan
dugc thé hién trong cac bang 1-3.
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Bang 1. Anh huéng ciia bao bi dén sy bién ddi do 4m cia bot giau
protein tir long tring trimg vit mudi trong thoi gian bao quan.

Loai bao bi Bit diu Sau 3 thang Sau 6 thiang
RE 7,10 9,21 9,94
AL-Foil 7,10 7,75 8,15
BOPP/PE 7,10 7,84 8,28
AL/PE 7,10 7,20 7,24
BOPP/AL/PE 7,10 7,14 7,17
PET/AL/PE 7,10 7,13 7,15
CV(%) 0,46 0,39
LSD0,05 0,06 0,05

S6 licu & bang 1 cho théy, dd Am cua san phérn khi duoc
dong trong cac loai bao bi khac nhau déu ting sau 6 thang
bao quan, tuy nhién muc do tang l1a khac nhau. Sau 6 thang
bao quan, do 4m cua san pham dong trong bao bi PE ting
cao nhét so véi tit ca cac loai bao bi khac (tang tur 7,10% 1én
to1 9,94%), tiép do6 1a cac loai bao bi AL-Foil va BOPP/PE
vO1 muc tang lan luot 1a 8,15 va 8,28%. Trong cac loai bao
bi mang ghép thi cac loai bao bi c¢6 16p Al nhu Al/PE, BOPP/
AV/PE va PET/AI/PE déu c6 tac dung tdt trong viéc duy tri
d6 4m cua san pham trong thoi gian bao quan 6 thang. P
am cuia bot giau protein tir 10ng tring trimg vit mudi duoc
dong trong 3 loai mang nay sau 6 thang bao quan tuy co
tang nhung muc ting khong déng ké (ting 0,14% & mang
AL/PE, tang 0,05-0,07% ¢ mang PET/AL/PE va BOPP/AL/
PE). Diéu nay dugc giai thich 14 do dac tinh thim khong khi
ctia cac loai bao bi khac nhau 14 khac nhau va kha niang tham
khi s& giam dan ¢ theo chiéu huéng PE > BOPP/PE >AL-
Foil > Al/PE > BOPP/AI/PE > PET/AI/PE.

Nhu viy, san phim dong trong mang BOPP/AL/PE,
PET/AL/PE sau 6 thang bao quan la khong khac biét va do
am tang khong dang ke.

Peroxyt 1a mot trong nhiing chi tiéu quan trong dé danh
gi4 chat luong ciia san pham bot long tring trimg vit mudi
trong qua trinh bao quan. Chi s peroxyt cang cao thi mirc
dd 61 do oxy hoa (tao thanh peroxyt) ctuia chat béo cang cao,
anh huong 16n dén chat lugng ctia san pham.

Biang 2. Anh huong ciia bao bi dén sy bién ddi Cl'li s6 peroxyt (mil,li
dwong lugng/kg) ciia bt giau protein tir long trang tring vit muoi
trong thoi gian bao quan.

Loai bao bi Bit diu Sau 3 thing Sau 6 thiang
PE 1,80 5,26 6,34
AL-Foil 1,80 4,16 5,69
BOPP/PE 1,80 4,58 5,15
AL/PE 1,80 2,48 2,85
BOPP/AL/PE 1,80 2,35 2,64
PET/AL/PE 1,80 2,30 2,59
CV(%) 0,86 0,68
LSD0,05 0,06 0,07
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Céc két qua ¢ bang 2 cho thay, chi sd peroxyt clia san
pham khi dugc dong trong cac loai bao bi khac nhau déu
tang sau 6 thang bao quan, tuy nhién muc d¢ ting la khac
nhau:

Sau 3 thang bao quan, chi sé peroxyt ciia mau dugc dong
trong bao bi PE c6 mirc ting cao nhat, tir 1,80 milli dwong
luorng/kg (ngay bt dau) 1én t6i 5,26 milli dwong luong/kg. O
san pham dugc dong trong cac bao bi AL/PE, BOPP/AL/PE
va PET/AL/PE sau 3 thang bao quan chi s peroxyt ting
khong nhiéu, 1an luot 1a 2,48; 2,35 va 2,30. Toc do ting
clia gia tri nay van khong thay ddi sau thoi gian bao quan 6
thang. Sau 6 thang bao quan, chi sb peroxyt ciia san pham
dong trong bao bi PE c6 gia tri cao nhat (6,34) va cao hon
nhiéu so véi san phém dugc dong trong céc loai bao bi khac.
Trong khi dé, chi sd peroxyt cua san pham bot gidu protein
tir 10ng trang trang vit mudi dong trong bao bi BOPP/PE,
AL-Foil sau 6 thang bao quéan 1a 5,15 va 5,69, cao hon nhiéu
s0 v6i san pham dong trong bao bi AL/PE, BOPP/AL/PE.
Chi s6 peroxyt & 3 loai bao bi nay ting khong nhiéu sau 6
thang bao quan, tuong g voi gia tri 1an luot 12 2,85; 2,64
va 2,59. Pidu nay duoc giai thich la do luong oxy thdm thau
vao cac mau dugc dong trong cac bao bi khac nhau ting
dan tir PE > BOPP/PE >AL-Foil > Al/PE > BOPP/AI/PE >
PET/AI/PE, day chinh 1a tac nhan lam tang chi sd peroxyt
clia san pham.

bé danh gia chit lugng ctia bot giau protein tir long trang
trung mu01 trong thoi gian bao quan thi mot chi tiéu rat quan
trong can duoc kiém tra 1a ham luong protein.

Anh huong cia bao bi dén sy bién d6i ham lugng protein
ctia bot giau protein tir 1ong trang trimg vit mudi sau thoi
gian bao quan dugc thé hién & bang 3.

Bang 3. Anh huéng ciia bao bi dé'n sw bién dbi hz‘lpl lwgng protein
(%) ciia bt giau protein tir long trang trirng vit muoi trong thoi gian
bao quén.

Loai bao bi Bit diu Sau 3 thing Sau 6 thang
PE 79,72 78,26 77,21
AL-Foil 79,72 79,02 78,49
BOPP/PE 79,72 79,15 78,76
AL/PE 79,72 79,45 79,05
BOPP/AL/PE 79,72 79,37 79,00
PET/AL/PE 79,72 79,42 79,07
CV(%) 0,12 0,19
LSD0,05 0,06 0,05

Qua bang 3 cho thdy, ham luong protein ciia sin pham
khi duoc dong trong cac loai bao bi khac nhau déu giam
sau 6 thang bao quan, tuy nhién muirc do tén thit & cac mau
c6 su khac nhau 10 rét. Sau 3 thang bao quan, ham lugng
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protein ctia bot giau protein tir long tring trimg vit mudi
dugc dong trong bao bi PE va AL-Foil c6 muc dg suy giam
nhiéu nhat, tir 79,72 xudng con 77,21% va 78,49%. Sau 6
thang bao quan, ¢ cac bao bi AI/PE, BOPP/AL/PE, PET/
AL/PE, sy giam ham lugng protein 1a khong dang ké va déu
xap xi 79%.

Téng hop tat ca cac két qua thu duoc tir cac nghién ciru
néu trén cho thay, c6 thé lya chon mang Al/PE, BOPP/AI/PE
va PET/AI/PE dé 1am bao bi cho san pham bt giau protein
tir 10ng tring trimg vit mudi. Tuy nhién, cac loai mang 3 16p
c6 gia thanh kha dt. Chinh vi vay, khi xét v& mit hiéu qua
kinh té, chung t6i lya chon loai Al/PE lam bao bi trong bao
quan bot gidu protein tir 1ong trang tring vit mudi.

Két qud xdc dinh thoi han bédo qudn bt giau protein tiv

long trdng trieng vit muéi

Viée xac dinh thoi gian bao quan san pham phu gia cho
nganh chin nudi ¢é ¥ nghia rat 16n. Xac dinh chinh xac thoi
gian bdo quan co y nghla quan trong, gitp cac doanh nghié¢p
chu dong trong san xuat, ché bién, ciing nhu nang cao dugc
hiéu qua str dung san pham. O cac nghién ciru trén, chung
t6i da chon dwoc mang 2 16p AI/PE do c6 kha ning chdng
am, ngin nglra oxy va anh sang. O déy, chung t6i sir dung
loai bao bi nay dé tién hanh cac nghién ctru xac dinh thoi
gian bao quan san pham véi khéi lugng dong goi 2 kg san
pham/bao goi. Két qua theo ddi su bién ddi chat luong ciia
san pham bot giau protein tir 1ong tring trimg vit mudi sau
thoi gian bao quan 6, 9 va 12 thang dugc trinh bay ¢ céac
bang 4-6.

Bé’{ng 4. Su bién déi,chét lwong ciia san pham bt giau protein tir 1ong
trang tring vit muoi trong thoi gian bao quan.

Thoi gian bdo quén (thdng)

Chi tiéu ) p , b CV(%) LSDO0S
D6 am (%) 695 70 708 71l 148 019
Ham lugng protein (%) 79,68 79,59 79,45 79,35 0,34 0,21
Ham lugng lipid (%) 004 003 003 003 LIS 002
Ham lugng tro (%) 348 345 333 30 100 001
Him hugng muéi (%) 652 650 650 648 103 007
Chi 50 peroxyt (milli 182 287 29 304 210 003

dwong luong/kg)

Qua bang 4 cho thay, ¢ 4m cta bot long tring trimg
mudi ting sau 12 thang bao quan, mic ting chi 1a 0,16%.
Ham lugng protein, lipid, tro va mubi giam sau 12 thang bao
quan, tuy nhién mic giam rat nho, anh huong khong dang
ke den chat luong dinh dudng ctia san pham (cac gia tri nay
van nam trong ngudng tiéu chuan ciia san pham). Pic biét,
chi s6 peroxyt c6 ting nhung mtc ting khong nhiéu sau 12
thang bdo quan (trr 1,82 1én 3,04).

Déi véi loai hinh san phém dang bot thi mau sdc, trang
thai san pham la nhitng chi tiéu quan trong quyét dinh chat
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lwong san pham. Vi vay, viéc danh gia chét lwong cam quan
cua san pham bdt long trang trimg vit muoi trong thoi gian
bao quan la rat quan trong.

Chat lugng cam quan clia san pham bot 1ong tring trimg
vit mudi trong thoi gian bao quan dugc thé hién ¢ bang 5.

Bang 5. Chit lwgng cim quan ciia sin pham bt giau protein tir 1ong
triing tring vit mudi trong thoi gian bao quan.

Thoi gian béo quén (thang)

Chi tiéu
0 6 9 12
Maudong nhdt,  Maudongnhit,  Mau ddngnht, ~ Mau dong nhit,
Mau sac trang nga, khong  trang nga, khong  trang nga, khong  trang nga, khong
¢6 mau la ¢0 mau la ¢0 mau la ¢0 mau la
Khong co mui Khong co mui Khong co mui Khong co mui
Mii chay khét, mui chay khét, mui chay khét, mui chay khét, mui
moc hay mui la moc hay mui la moc hay mui la moc hay mui la
khac khac khac khéc
e Khong co ngoai  Khong congoai  Khong congoai  Khong cd ngoai
b9 tinh By on By on By on By on
Khict chat, xac sau chat, xac siu chat, xac siu chat, xac siu
mot... mot... mot... mot...

Nhin chung, chat lugng cam quan ciia bot 10ng tring
trimg vit mudi dugc bao quan trong bao bi mang AL/PE c6
chat luong kha 6n dinh, sau 12 thang bao quan chét luong
khong thay d6i nhiéu so v&i ban dau. San pham van giir
duoc mui va trang thai nhu trude khi bao quan.

Chﬁng loai va s6 lwong vi sinh vét co mit trong san
pham cling la mot trong nhiing chi ti€u quan trong danh gia
chat luong ciia san pham, hon nita né con thé hién tinh an
toan vi sinh ddi voi loai hinh nguyén liéu nay.

Qua thyc té cho thiy, bot long tring trimg vit mudi 1a
san phim c6 d6 4m thip nén khong thé tao diéu kién cho vi
khuén phat trién dugc ma hu hong chi yéu 1a vi ndm men,
nam moc phat trién do bot rat dé bi hat m tré lai. Vi vay,
cing v6i viée xac dinh sy thay d6i cta thanh phan 1y, hoa
cling nhu cac chi tiéu cam quan cla san pham trong qua
trinh bao quan ching t6i ciing xac dinh sy thay ddi cac chi
tiéu vi sinh vat trong qua trinh bao quan. Két qua dugc trinh
bay ¢ bang 6.

Bi{ng 6. Su bién déi'vi sinh vit ciia sin pham bdt giau protein tir 1ong
trang trirng vit muoi trong thoi gian bao quan.

Ham lwong sau thoi gian béo quan (thang)

Chi tiéu Don vi

0 6 9 12
E. coli MPN/g 0 - . -
Coliforms MPN/g 0 - = -
S. aureus CFU/g 0 - - -
Cl. perfringens CFU/g 0 - - -
Salmonellas CFU/g 0 - = -
Né&m men, ndm mdc CFU/g 0 - R R
Téng s6 VSVHK CFUlg iY) iy) iY) )

Ghi chu: (-) khong phat hién.
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Qua két qua thu dugc & bang 6 cho thay, chi tiéu vi sinh
ctia san pham khi dugc bao goi trong bao bi AL/PE va bao
quan trong thoi gian 12 thang 14 khong ddi va dat tiéu chuan
ctia BO Y té (Thong tu 05/2012/TT-BYT ciia B6 Y té vé Quy
chuin k¥ thuat quic gia d6i v6i 6 nhiém vi sinh vét trong
thuc pham).

Téng hop tat ca cac két qua thu dugc tir cac nghién ciru
trong phan trén cho thay, cac chi tiéu 1y, héa, cam quan ciing
nhu vi sinh vat ctia bot 10ng tring trimg vit mudi dugc dong
trong bao bi AI/PE bao quan 12 thang gin nhu khong thay
d6i, dam bao an toan, chit lugng cho ngudi sir dung.

Qua cac két qua nghién ctru thu duoc, ching toi di xac
dinh dugc bao bi thich hop st dung cho viéc dong gdi bot
gidu protein tir 1ong tring trimg vit mubi 1a mang phirc hop
2 16p AI/PE. Khi st dung bao bi nay, chat luong cua san
pham bot giau protein tir 1ong tréng trimg vit mubi hau nhu
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khong bién dbi sau thoi gian 12 thang va chat lugng dam
bao an toan khi su dung lam nguyén li¢u cho ché bién thuc
pham.
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