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Tém tit

Muc tiéu ciia nghién ciru nham xdc dinh ché dé dong héa, nong do hon hop chat nhii
héa sucrose ester va chat én dinh CMC va ché dé tiét trung dén tinh 6n dinh ciia hé nhii
tuong sita dwa. Sita dira duwoc déng héa & cdc toc do (0, 8000, 9000, 10000, 11000, 12000
vong/phiit) va thoi gian (1, 3, 5, 7 phit) khdc nhau. Hé nhii tiong sita dira dwoc on dinh
bang sucrose ester (0; 0,05; 0,1; 0,15 va 0,2%) va CMC (0; 0,4; 0,6; 0,8 va 1%). Sita dira
dong lon dwoc tinh todan ché ds tiét trung va tham tra sao cho dat dwoc gia tri tiét trung
thwong mai. Két qua nghién ciru cho thdy hé nhii twong sita diva 6n dinh (@6 tach pha,
kich thudc va phdn bé hat) khi dong héa & toc do 10.000 vong/phiit trong thoi gian 3 phit.
Sir dung chat on dinh CMC 1% két hop véi chdt nhii héa sucrose ester 0,15% giip cdi
thién dang ké tinh on dinh cia hé nhii twong. Ché do tiét tring 121°C trong 31 phit da
dwoc tinh todn va tham tra dam bdo an todn vé mdt vi sinh va peroxit, san pham sita dira
dong lon cé do trdng va gid tri cam quan cao.

Tir khoa: sucrose ester, CMC, tiét trung, hé nhil twong sita dira
Effects of several factors on stability of canned coconut milk emulsion
Abstract

The research aimed to determine the most suitable conditions of homogenization, the
concentration of emulsifier sucrose ester and stabilizer CMC, and sterilization conditions
for high stability of coconut milk emulsion. The emulsion was homogenized at different
high speeds (0, 8000, 9000, 10000, 11000 and 12000 rpm) and times (1, 3, 5 and 7
minutes). Different concentrations of sucrose ester (0, 0.05, 0.1, 0.15 and 0.2%) and CMC
(0, 0.4, 0.6, 0.8 and 1%) were studied to stabilize the emulsion. The sterilization
conditions for canned coconut milk were also calculated in order to achieve the
commercial sterility. The results indicated that the high stability of coconut milk in terms
of separation index, particle size mean and particle distribution was obtained as
homogenized at the speed of 10000 rpm for 3 minutes. The concentration of sucrose ester
(0.15%) and CMC (1%) was found to be the most suitable for the emulsion stabilization.
Sterilization at 121°C for 31 minutes was validated and confirmed for the high stability of
canned coconut milk in terms of micro-organism and peroxide value. The resultant
product had high whiteness index and sensorial characteristics.

Keywords: sucrose ester, CMC, sterilization, coconut milk emulsion

146



VAN HIEN UNIVERSITY JOURNAL OF SCIENCE

VOLUME 6 NUMBER 5

1. Pit vén dé

Sita dira hay nudc cdt dira 13 hé nhil
tuong (dau trong nudc) tu nhién duoc trich
ly (bang phuong phéap ép) tir phan com dira
c6 hoac khong c6 thém nudc. Theo
CODEX STAN 240 (2003), cac san pham
dura (& dang 16ng) dugc chia thanh 4 loai:
sita dira udng (ham luong béo 5%), sira dira
(ham lugng béo 10%), ¢t dira (ham luong
béo 20%) va cbt dira co6 dic (ham luong
béo 30. Sira dira 1a thanh phan nguyén liéu
quan trong trong cac bira an cuia ngudi dan
chau A ciling nhu trén thé gidi, boi vi sita
dura c6 huong vi dac trung, trong do Trung
Quéc la mot thi truwong 16n va tiém nang,
theo uwdc tinh khoang 25% stra dua dugc
trén thé gidi dugc tiéu thu & Trung Qubc
(Tipvarakarnkoon va cong su, 2010).

H¢ nhii tuong stra dura thuong khong
6n dinh, bj tach lopsau 5 dén 10 gio & diéu
kién moi truong, 1am giam dang ké gid tri
cam quan ndi riéng va chéat luong cia san
pham néi chung. Nhiéu yéu té anh hudng
dén sy 6n dinh cta hé nhii duogc nghién
cuu nhu ham lugng chét béo, loai va luong
chat nhii hod, chat 6n dinh, ap suat va thoi
gian dong nhat (Phungamngoen va cong
su, 2004). Khi nhiing hat béo chuyén dong
va cham va két hop lai voi nhau thanh
nhitng mang c6 kich thudc 16n, hodc do sy
mét 6n dinh vé ham luong va chit luong
protein trong sita dira nén khong du dé 6n
dinh céc hat chat béo (Tansakul va cong
su, 2006). Theo Lé Vin Viét Man (2011),
dong hoa 1a mot phuong phap toi wu dé
giai quyét 6n dinh cac hat chat béo, trong
d6 phuong phap ddng hoa tdc do cao 1a
don gian nhat va chi phi dau tu thap. Mot
s6 nghién ciru gan day vé hé nhil tuong
dau trong nude cho thdy dong hoa két hop
st dung chat 6n dinh va chét nhii héa gitp
tang tinh 6n dinh cta hé nhii twong do lam

giam suc cang bé mit va han ché su két
hop cua cac hat béo do chuyén dong va
cham. Ariyaprakai va cong sy (2013), da
nghién ctru so sanh hiéu qua 6n dinh hé
nhil turong cia sita dira bd sung chat nhil
héa Tween 60 va sucrose ester cho thay
sucrose ester cd kha nang on dinh hé nhii
tuong sita dira tot hon so voi Tween 60 &
cac nhiét do khac nhau.

Stra dura c6 pH 1a 6,1 thudc nhém san
pham c6 do axit thip, theo quy dinh cia
FDA (Co quan thuc pham va dugc pham
M¥) nhém san pham nay can duoc xir 1y ¢
nhiét d6 16n hon 100°C (tiét trung), nham
tiu di¢t cd bao tu cua vi sinh véat, gop
phan bao quan sira dira trong thoi gian dai.
Phuong phép Ball 1a m¢t trong nhiing
phuong phap tinh toan ché do tiét tring
thue té dugc sir dung phd bién, théng qua
viéc sir dung cac thong sb ciia qua trinh
tham nhap nhiét nham xac dinh thoi gian
can thiét dé dat dugc gia tri tiét trung F.

Vi thé, muyc tiéu cta nghién ctru 13 xac
dinh nong d6 hdén hop chat nhii hoa
sucrose ester va chat 6n dinh CMC
(Carboxy Methyl Cellulose), ché d6 dong
hoa tc d6 cao va ché d¢ tiét trung dén tinh
6n dinh cta hé nhil twong sita dira dong
lon. Nham dap ung duoc yéu cau thi
trrong trong nude va dac bict la xuét khau,
quy trinh cong nghé ché bién san pham sira
dira can phai hoan thién, cu thé 1a cac
thong s6 quan trong trong quy trinh san
xuét can duoc nghién ciru.

2. Vatliéu va phuong phap

2.1. Nguyén vt liéu

Dura khé dugc mua ¢ chg Dau mdi
Néng san Thu Duc, thanh phd H6 Chi
Minh. Sucrose ester (DK Ester-F160) va
CMC dugc cung cap bai cong ty cd phan
Dai-ichi Kogyo Seiyaku, Nhat Ban. DK
Ester-F160 st dung nhu chit nhil hoa, ¢6
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chi s6 HLB khoang 15-16. Gia tri dinh
dudng trong 100g sita dira thanh pham st
dung trong nghién ctru nay c6 ham lugng
carbohydrate, protein va chat béo lan luot
1a 3,62, 1,73 va 17,8%.

Céc thiét bi chinh st dung trong
nghién ciru bao gdm thiét bi dong hoa tdc
dd cao (IKA Works GmbH va Co. KG,
Dric), may ghép nap lon (SCIM, Phép), ndi
tiét trung (Wisd Laboratory instruments,
DPlc) ¢6 gin dau do nhiét do6 tdm san
pham, kinh hién vi (LW Scientific, M¥),
may do mau (Minolta Chroma Meter CR —
400, Nhat), may do kich thudc va phan bd
hat Malvern Mastersizer 3000 (Anh).

2.2. Chudn bi hé nhii twong va siva
dira dong lon

Dira sau khi thu mua vé tién hanh 16t
vo, bo ddi va tach 1iy phan com dira.Com
dira sau khi chan ¢ nhiét 6 80°C trong 10
phat, 1am ngudi, xay va ép ldy sita dira.
Sau d6, tién hanh phdi ché dé sita dira
thuduoc c6 ham lugng béo 17%, tién hanh
bd sung chat nhii héa sucrose ester, chat 6n
dinh CMC. Hdn hop duwoc dong héa & tde
dd cao nhiam 6n dinh hé nhii tuong. Sau
khi déng héa, nhii tuong stra dura dugc rot
noéng (70 — 80°C) vao lon 307 (® 83) véi
khéi lugng mdi lon 1a 165g. Tiép dén, lon
chtra stra dura dugc ghép mi. Sau cung, san
pham duoc tiét tring va 1am ngudi.

2.3. Anh hwéng cia toc dp va thoi
gian déng hod dén tinh én dinh ciia hé
nhii twong

Thi nghiém duoc bd tri hoan toan
ngau nhién mot yéu t6 (toc do dong hoa)
véi 3 1an lap lai. Tbdc @ déng hoa duoc
khao sat 1a 0 (d6i chung), 8.000, 9.000,
10.000, 11.000 va 12.000 (vong/pht).

Sau khi xac dinh dugc téc do dong hoa,
thoi gian dong hoéa dwoc b tri hoan toan
ngiu nhién mot yéu t6, véi cac muc thoi
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gian 0 phut (d6i chimg), 1, 3, 5 va 7 phut.

Mau sira dira sau khi dong hoa va tiét
tring, duoc theo ddi do lang (%) trong 7
ngay, kich thudc cua hat béo (ds3) va quan
sat hat béo dudi kinh hién vi & d6 phong dai
400 1an (Tangsuphoom va Coupland, 2008).

2.4. Anh hwéng ciia chit én dinh va
chét nhii héa dén tinh én dinh ciia hé
nhii tuong

Thi nghiém mot yéu té voi 3 lan lap
lai dugc bd tri hoan toan ngau nhién. Yéu
t6 thi nghiém chat 6n dinh 1a nong do
CMC (carboxyl methyl cellulose), voi cac
muc 0; 0,4; 0,6; 0,8; va 1%. Chét nhii hoa
sucrose ester vo1 cac muc 0; 0,05; 0,1;
0,15 va 0,2%.

Mau sira dira sau khi dong hoa va tiét
tring, dugc theo ddi do ling (%) trong 7
ngay, kich thudc cta hat béo (d43) va quan
sat hat béo dudi kinh hién vi & d6 phong dai
400 1an (Tangsuphoom va Coupland, 2008).

2.5. Anh huong cia ché dp tigt triang
dén chit liwong sin pham sita diva dong hép

2.5.1. Tinh toan gia tri tiét trung

Tinh toan ché do tiét tring san pham
sita dira bang phuong phéap cong thuc Ball
(Stoforos, 2010). Tinh toan thoi gian tiét
trung can thiét trén 2 muc nhiét do tiét
tring pho bién 13 121°C va 116°C dé dat
gia tri tiét trung Fo(5 phat). Theo doi nhiét
d6 ban dau To(°C), thoi gian nang nhiét t
(phut), nhiét d6 ndi tiét tring Tr (°C), khéc
biét gitta nhi¢t d§ tdm san phém so vOi
nhiét d6 ndi tiét trung (Tr — T) duoc ghi
nhéan va tinh todn & cac khoang thoi gian
khac nhau. Cdm dau do nhiét do tam vao
lon san pham sao cho cam bién nhiét nam
cach day 1/3 chiéu cao lon (truyén nhiét
d6i luu) va tién hanh tiét trang. Theo di
dién tién nhiét @6 ndi tiét trung va tdm san
pham sau mdi 2 phut. Kiém tra ché do tiét
trung vua tinh va so sanh Fiye ¢ tinh duoc
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vol Fo= 5 phut (Phungamngoen va cdng
sw, 2004). Néu Finye ¢ > Fo thi ché do tiét
trung dat.

St dung cac thong sb cia qua trinh
tham nhap nhiét. Thiét ké qua trinh xir Iy
nhiét 13 viéc xac dinh thoi gian can thiét
dé dat dugc gia tri tiét tring nhét dinh Fo.
Dénh gia qué trinh xur 1y nhiét 1a viéc xac
dinh sy dat dugc gia tri tiét trung (hidu
qua tit trung) qua qua trinh xur ly. Ball
dua ra cong thirc tinh gid tri tiét trung cho
cac tinh huéng méi bang cach sir dung cac
gia tri f va j dugc 1y tir thi nghiém thuc té
clia cac san pham khac nhau. Trong sudt
thoi gian nang nhiét tc, toc do tiéu diét vi
sinh vét luon luon thay doi. Ball dé nghi
thay thé diéu nay voi mot dudng cong duy
tri tai thoi gian bat dau cua thoi gian nang
nhiét 1a 58%. Néu str dung thoi gian xir 1y
Ball, phuong trinh dudong cong xtr 1y nhiét
trg thanh:

log(Tr — Tg) = log[jn*(Tr — To)] — ta/fh

bat g = Tr— T la sy khac nhau gitra
nhiét do t6i da cua san phdm va nhiét do
moi truong xur 1y nhiét thi phuong trinh (2):

log(g) = log[jn*(Tr — To)] — ts/fh

Viy thoi gian xtr Iy nhiét Ball can thiét:

te=fn*{log[jn*(Tr-To)]-log(g)}

2.5.2. Pdanh gid ché dé tiét tring

So sanh 2 ché d tiét trung ¢ 116°C va
121°C dya vao céc chi tiéu nham xac dinh
ché do tiét tring phu hop nhat véi san
pham siradira dong lon. Thi nghiém duoc
b tri hoan toan ngiu nhién 1 yéu té véi 3
lan 1ap lai. Yéu to thi nghiém la ché do tiét
tring. Thi nghiém gém 2 nghiém thuc:
116°C va 121°C theo thoi gian gilt nhiét
cua noi tiét trung duoc tinh toan. Chi tiéu
theo doi la do tre“'mg, diém cam quan, chi sb
peroxit (PV) va chi tiéu vi sinh.

2.6. Phén tich cac chi tiéu

2.6.1. Ham lwong chat béo

Xéc dinh ham lugng béo trong nguyén
li¢u va stra dira dong lon theo TCVN 6688-
3: 2007 (ISO 8262-3:2005). Chi tiéu nay
duoc x4c dinh nham chuén hod ham luong
béo trong thanh pham sita dira dong lon.

2.6.2. B¢ tach pha

Do tach pha (46 ling) cua cac miu
duge xac dinh dya trén sy khéac biét vé ty
trong gitra cac thanh phan trong hé nhil
tuong, cac thanh phan co ty trong thap nhu
chat béo c6 xu hudng phéan tach thanh 16p
kem ¢ phia trén va 1ép nudc stra co ty
trong 16n hon & phia dudi. B9 tich pha
duoc x4c dinh nham danh gia tinh 6n dinh
ctua h¢ nhil tuong stra dura.

Theo ddi qué trinh tach 16p cua hé nhii
bang cach cho 20 ml sita dira vao 6ng
nghiém c6 nap day va quan sat trong vong
7 ngay & 30°C trong bé kiém soat nhiét. Do
tach pha duoc tinh bang do tach pha (CI =
100 * Hs/Hg). Trong d6, Hg 1a tong chiéu
cao cua hé nhii va va Hs1a chiéu cao cua
16p nudce stta (Tangsuphoom va Coupland,
2008).

2.6.3. Kich thuée va phan bé hat

Pé danh gia tinh 6n dinh cta hé nhi
tuong khi nghién ctu hiéu qua cua chit
nhii hod va chit on dinh, kich thudc va
phan bd hat cua hé nhil tuong sita dura
dugc xac dinh bang may phan tan kich
thudc hat lazer (Mastersizer 3000, Malvern
Instruments Ltd., UK). Stra dira dugc cho
vao phéu tiép liéu ty 18 khoang 15% va
khudy 1000 vong/phat. 6 hip thu hiéu
qua 1a 0,01 va chi s6 khuc xa cua dau dira
vanude lan lugt 1a 1,45 va 1,33.

Mau tan xa ding dé tinh kich thuéc
hat 1a dwa trén cac giot boi cac chi sé khic
xa twong db6i 1,09 (Tangsuphoom va
Coupland, 2008; Seo va cong su, 2018).
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Kich thudc hat dugc bao cédo bang dudng
kinh trung binh thé tich, trong luong:

_ Y nid i*
das Y nid i3

ni 12 s6 giot, di 1a dudng kinh giot

2.6.4. Quan sdt hat béo dui kinh hién vi

Quan sat hat béo duéi kinh hién vi
duoc thuc hién béng cach nho mdt giot dung
dich stra dira 1én lam kinh, sau d6 dat lamen
1én trén va tién hanh quan sat dui kinh hién
vi quang (OMNI VID, LW Scientific 865,
M¥) véi do phong dai 400 lan.

2.6.5. P trang

Do tring cia sita dira dong lon duoc
xac dinh bang may do mau Minolta
Chroma Meter CR-400 nham danh gia
hiéu qua cua qua trinh xtr 1y nhiét.San
pham sau tiét trung phai c¢6 do tring cao.
Do tring dugc xac dinh theo cong thic
(Caivano va Buera, 2012):

WI (White Index) = 100 - /(100 = L) + (a)? + (b*)?

2.6.6. Panh gid cam quan cho diém
thi hiéu

Theo Ha Duyén Tu (2000), phép thu
cho diém thi hiéu nhim xéc dinh muc do
wa thich cua cac cam quan vién vé cac chi
tiéu mui, vi, mau sic va trang thai cua cac
mau thir. Phép thir cho diém thi hiéu duoc
danh gia nham x4c dinh méc d6 wa thich
ciia mau sita dira dong lon khi xtr Iy & cac
ché do tiét trung khac nhau. Nguoi thir s&
dugc moi ném thtr san phdm va danh gia
mirc d6 ua thich, hai 1ong ciia minh béng
thang diém da duoc dinh nghia trudc thong
qua cac thuat ngir mo ta cap do hai long,
ua thich. Phép thtr cho diém thi hiéu duogc
danh gia dya trén thang diém 7.

2.6.7. Chi s6 peroxit

Chi sb peroxit (PV) duoc xac dinh
theo TCVN 6121: 2010 (ISO 3960: 2007).
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Chi s6 PV duoc xac dinh nham danh gia
mirc 46 oxy héa ciia san pham sita dura
doéng lon.

2.6.8. Chi tiéu vi sinh vat

Céc chi tiéu vi sinh vat dugc tién hanh
kiém tra tai cong ty trach nhiém hitu han
Eurofins Sac ky Hai Pang, thanh phé Ho
Chi Minh. Céc chi tiéu theo doi va phuong
phap kiém tra twong tmg bao gom tong s6
vi sinh vat hiéu khi (ISO 4833-1: 2013),
tong s6 vi sinh vat ky khi (ISO 1523:
2003) va tong s6 vi sinh vat ky khi sinh
H>S (ISO 15213: 2003). Chi tiéu vi sinh
dugc danh gid nham xac dinh hiéu qué vi
sinh ctia thanh pham sita dira dong lon.

2.7. Phaén tich thong ké

Tat ca cac thi nghiém cta nghién ctru
déu duoc lap lai 3 lan. Két qua dugc trinh
bay dudi dang gia tri trung binh = d§ 1€ch
chuan,duoc xac dinh bang phin mém
Excel. Sy khac nhau gitra cac nghiém thtrc
dugc xac dinh bang ANOVA véi do tin
cdy 95% (hay p < 0,05), st dung phan
mém JMP phién ban 10.

3. Két qua va thao luan

3.1 Anh hwéng ciia toc dp dong héa
dén sw on dinh ciia hé nhii twong

H¢ nhii tuong sita dura sé nhanh chéng
phan 16p sau khoang 5 dén 10 gio do
chuyén dong va cham va két hop cua céac
hat ciu béo, hinh thanh hat kich thuéc 16n
hon, hién twong nay lam giam déng ké gia
tri cam quan va chat luong cia san pham.
Do do, su tach pha cua stra dwra 12 mot
trong cac chi tiéu quan trong dé xac dinh
tinh 6n dinh ctua hé nhil tuong. Tée 3o
dong hoa anh huong dén sy tich pha cua
stta dira (Hinh 1). Khi ting toc do dong
hoa thi sy ndi vang cia sita dira ¢6 xu
hudng gidm, sau do gia tdng. Sau mot ngay
theo doi, dit liéu ghi nhan dugc tach pha co
gia tri cao nhét 1a 29,9% khi mau khong



VAN HIEN UNIVERSITY JOURNAL OF SCIENCE

VOLUME 6 NUMBER 5

dong hoa (dbi chimg) va thap nhat 7,1% &
tbc do dong hoa 10.000 vong/phit, co su
khac biét y nghia vé mat théng ké (p <
0,05). Khi ting tbc d6 ddng hoa 1én 8.000;
9.000 va 10.000 vong/phut,su tach pha co
xu hudong gidm va duogc ghi nhan lan luot

—*—0 rpm
10.000 rpm

D§ tach pha (%)
w
o

8.000 rpm
—#=11.000 rpm

12 20,1%; 10,1%; 7,1%. Tuy nhién, tiép tuc
tang toc do dong héa 1én 11.000 va 12.000
vong/phit thi ndi vang lai c6 xu hudng
tang tro lai voi cac gia tri 1an luot 13 8,8%
va 9,3%.

9.000 rpm
—®—12.000 rpm

Thoi gian theo doi (ngay)

Hinh 1. Anh huéng cua toc d6 dong hoa dén do tach pha cua sira dira theo thoi gian

Su tach pha cua stra dura c6 xu hudng
tang theo thoi gian bdo quan. Sau thoi gian
theo ddi 7 ngay, mau sita dira bi tach pha
thap nhat 1a khi dong héa véi toc do
10.000 vong/phut 1a 26,8% va cao nhét &
nghiém thuc ddi chimg 1a 45.8% (p <
0,05). Bdi v6i mau duge dong hoa ¢ toc do
8.000; 9.000 va 10.000 vong/phut c6 gia tri
taich pha tuong tUng la 39,7%; 34,4% va
26,8%. Tuong tu & téc d6 11.000 va
12.000 vong/phiit v6i ndi vang sau 7 ngay
quan sat 1an luot 14 32,4% va 37,2%.

Két qua anh huéng cua téc do dong
hoa dén su tach pha ctia hé nhil tuong sita
dira c6 thé giai thich 1a do dong héa ¢ tbc
dd cao tao dong chay hon loan trong dung
dich va dong thoi luc pha v ciing dugc
sinh ra trong qua trinh chuyén dong cia
dong chay. Cac dong chay rdi (hdn loan)
gitp phan tan cac hat béo trong pha lién
tuc duge tdt hon (Lakhotia va cong su,

1992), luc phé v& tac dong I1én bé mat va
khi 16n hon suc cang bé mit cua hat béo
lam chung phén tan thanh cac hat c6 kich
thudc nhé hon. Tuy nhién, hat béo cang
nho thi dién tich bé mit cang 16n, néu
khong c6 du chat nhii héa dé bao phu
hoan toan bé mit hat mdi dwgc hinh
thanh, lam ting stc cing bé mat thi cac
hat m&i c6 xu hudng két hop véi nhau do
chuyén dong va cham vao nhau (Jafari va
cong su, 2008). Sau khi cic hat béo két
hop lai véi nhau tao thanh cac hat c¢6 kich
thudc 1on hon, ching c6 xu hudéng di
chuyén 1én phia trén va tao nén 16p “kem”
cho dung dich, hat béo cé kich thudc 16n
c¢6 xu hudng di chuyén 1én trén nhanh hon
cac hat nho (McClements, 2015). Anh
huong cua téc do dong hoa dén phan bd
kich thudc hat béo (Hinh 2), va kich
thudc hat béo quan sat dudi kinh hién vi
(Hinh 3).
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Hinh 2. Anh hudng ciia toc d6 dong hoa dén phan bb kich thudc hat béo sau mot ngay

Két qua phan bd kich thudc hat béo
thé hién ¢ Hinh 2, tbc d6 dong hoa co
anh huong dén kich thudc hat béo ¢ do
tin cdy 95%. Kich thuéc hat béo trung
binh dao dong trong khoang 15,82 -
59,35 pum. Trong d6, mau khong ddng
hoa cho kich thudc hat béo cao nhat va
kich thuéc hat nho nhat khi dong hoa vai
toc do 10.000 vong/phat véi cac gia tri
ghi nhén 1an luot 13 59,35 pm va 15,82
um. Cu thé, khi ting téc d6 dong hoa

kich thudc hat béo c6 xu hudng gidm véi
cac gia tri ghi nhan la 37,94 pm; 26,74
pm; 15,82 um & cac tdc do lan luot 1a
8.000, 9.000 va 10.000 vong/phut. Tuy
nhién, kich thuéc hat béo chi giam dén
gidi han nhét dinh. Sau d6, khi tiép tuc
ting tbc d6 dong hoa kich thudc hat lai
co xu hudng gia tdng trd lai. Ngoai ra,
khi quan sat du6i kinh hién vi quang hoc
ciing cho két qua tuong tu va dugc thé
hién ¢ Hinh 3.

0 rpm (36i ching)

10.000 rpm

11.000 rpm

9.000 rpm

12.000 rpm

Hinh 3. Anh hudng cia toc d6 dong hoa dén kich thudce hat béo quan sat dudi
kinh hién vi sau mot ngay theo ddi & d6 phong dai 400 lan

Két qua & Hinh 3 cho thiy, & mau d6i
chung kich thude cua hat béo khong dong
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déu voi nhau, hat béo c6 kich thudc rat 1on
va phan bo kha nhiéu. P61 v61 mau dong
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hoéa voi cac toe do 8.000; 9.000; 10.000
vong/phut, kich thudc cua hat béo quan sat
dugc giam dang ké. Nhung khi tiép tuc
tang téc do lén 11.000 va 12.000 vong/
phut thi kich thudc hat béo va su phan bo
cua cac hat béo 16n c6 xu hudng tang. Nhu
vay, khi déng hoa véi téc do 10.000 vong
cho sy tach pha va kich thude hat béo voi
gia tri thip nhat, dong thoi két qua khi
quan sat trén kinh hién vi ciing cho thay
cac hat béo nho va tuong dbi dong déu véi
nhau nén téc dé 10.000 vong/phit duoc
chon lam yéu t& c¢b dinh cho cac thi
nghiém tiép theo.

3.2. Anh hwéng cia thoi gian dong
héa dén tinh on dinh ciia hé nhii twong

Sau khi lya chon duogc toc do déng
hoa thich hgp, nghién ciru tién hanh khao
sat anh huong cta thoi gian dong hoa (0, 1,
3,5 va 7 phut) dén tinh 6n dinh cua hé nhii
tuong (su tach pha, kich thudce ctua hat béo

—“—0 phuat 1 phuat

B tach pha (‘%)

N
o
R O A

va quan sat hat béo dudi kinh hién vi), 1an
lugt duge thé hién & Hinh 4, Hinh 5 va
Hinh 6. Két qua Hinh 4 cho thiy thoi gian
ddng hoa anh huong dén su tach pha sita
dira (p < 0,05). Khi tang thoi gian dong
hoa thi n6i vang cua sita dira c6 xu hudng
giam dén mot gia tri nhat dinh rdi gia ting
trg lai. Sau mot ngay theo doi, dir liu ghi
nhan ndi vang dao dong trong khoang 5,2
—29,9% voéi gia tri cao nhat 1a 29,9% va
thdp nhét 5,2% & thoi gian dong hoa lan
luot 1a 0 phut (d6i chimg) va 3 phut, co su
khac biét y nghia vé mat théng ké (p <
0,05). Cu thé, khi bat dau tang thoi gian
dong hoa 1én 1 phut va 3 phit néi vang cd
xu hudng giam va ghi nhan duoc lan luot
14 7,6%; 52%. Tuy nhién, tiép tuc ting
thoi gian 1én 5 phut va 7 phut thi ndi vang
lai c6 xu hudng tang trd lai véi cac gia tri
1a 7,4% va 10,0%.

3 phuat —E— 5 phat —#—7 phot

R
PR e =

Thdi gian theo déi (mgayv)

Hinh 4. Anh hudng cta thoi gian dong hoa dén d6 tach pha sita dira theo thoi gian

Qua 7 ngay, do tach pha cua sira dua
cO xu hudng tang theo thoi gian theo doi.
Do tach pha c6 gia tri cao nhat & mau ddi
ching (thoi gian 0 phit) dat 45,9% va thap
nhat ¢ thoi gian 3 phit v6i gia tri 24,7%,
¢6 su khac biét y nghia vé mat théng ké (p
<0,05). Mau ddng hoa ¢ thoi gian 3 phut
c6 do tach pha thap nhat (24,7%) sau thoi

gian bao quan 7 ngay, ké dén 1a thoi gian 5
phut (26,9%), thoi gian 1 phat (27,1%) va
thoi gian 7 phuat (30,5%). Hién tugng
nayhoan toan phu hop véi giai thich cua
McClements, (2015); Jafari va cong su
(2008). Vi thé, khi kéo dai thoi gian dong
hoa 1én 5 phut va 7 phut thi sy tach pha xu
hudng gia tang tro lai.
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Pé lam sang to duoc anh hudng cua
kich thuéc hat béo dén ndi vang, nghién
ciru da tién hanh thuc hién do kich thude
hat béo va sy phan bd hat béo (Hinh 5).Qua
két qua quan sat cho thdy, thoi gian dong
hoa co anh hudng dén kich thudc hat béo.
Kich thudc hat béo trung binh dao dong
trong khoang 14,73— 59,35 um. Trong do,
mau ddi chimg (0 phat) cho kich thudc hat
béo 16n nhét va nho nhat khi dong hoa voi
thoi gian 3 phut co gi tri ghi nhan 1an luot

15—

— O phut —1 phut

Mit 8 (%)

w
1

— 3 phiat

1a 59,35 um va 14,73 um, c6 sy khac bi¢t y
nghia vé mat théng ké (p < 0,05). Cu thé,
khi ting thoi gian dong hoa kich thudc hat
béo c6 xu hudng gidm véi cac gia tri ghi
nhan 1a 21,05 pm val4,73um & cac thoi
gian lan lugt 1a 1 phut va 3 phat. Tuy
nhién, khi tiép tuc kéo dai thoi gian dong
hoéa kich thudc hat béo lai c6 xu hudng gia
tang, thoi gian 5 phuat va 7 phut kich thudce
hat béo bat dau ting vé6i cac gia tri 1an luot
1a 15,83 um va 16,32um.

— 5 phaat 7 phat

Kich thwré'c (pum)

Hinh 5. Anh hudng cta thoi gian ddng hoa dén phan b kich thude hat béo sau mot ngay

Khi quan sat phan bd kich thude cia hat
béo dudi kinh hién vi (Hinh 6) ciing cho két
qué tuong tu, khi dong héa 0 phut kich thudc
cua hat béo khong déng déu v6i nhau, hat
béo kich thude 16n phan bd kha nhiéu. Do

0 phiit (Déi chimg)

5 phit

v6i mau dong hoa o 1 phut, 3 phit va 5 phut
kich thudce cua hat béo quan sat dugc giam
dang ké. Nhung khi tiép tuc ting thoi gian
1én 7 phut, kich thudc hat béo va sy phan bd
cua cac hat béo 16n c6 xu hudng tang.

7 phit

Hinh 6. Anh hudng cia thoi gian dong héa dén phéan bo kich thude hat béo
quan sat du6i kinh hién vi sau mot ngay theo ddi (x400 1an).
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Toém lai, cac két qua do tach pha, kich
thudc hat béo va quan sat trén kinh hién
vi cho thdy khi dong héa voi thoi gian 3
phut cho két qua tot nhat nén dugc chon
lam yéu t6 c¢b dinh cho cac thi nghiém
tiép theo.

3.3. Anh hwong ciia CMC dén tinh
én dinh ciia hé nhii twong

Nghién ctru da tién hanh khao sat nong
d6 CMC thich hop dé giam d6 tach pha
nham ting tinh 6n dinh cho hé nhii tuong
cua sita dira. Két qua vé su ndi vang duogc
thé hién ¢ Hinh 7. Két qua cho thdy ndng
d6 CMC c6 anh hudng dén su ndi vang cua
sita dira (p < 0,05). Nhin chung, nong do
CMC ty 1€ nghich véi su tach pha; do tach
pha 16n nhat khi ndng do CMC 0% va thap

80 —e— Dbédichirng
70
60
50
40
30
20
10

(8]

| 1 | 1| I | |

b tach pha (%)

—=—0,4%
}——”—_"/,__'———F —— -

nhat & nong d6 1% (p < 0,05). Trong thoi
gian theo ddi 7 ngay déu ghi nhan dugc
hién tugng tach pha ¢ cac nghiém thic 0%;
0,4% va 0,6% tang dan theo thoi gian véi
d6 tach pha sau mot ngay theo dai lan luot
1a 54,9%; 31,7%; 5,4% va d0 tach pha sau
7 ngay theo dbi lan luot 1a 66,3%; 49,6%;
25,3%.Tuy nhién, trong 3 ngay theo doi
dau tién khong ghi nhan dugc hién tuong
tach pha & cac nghiém thuc 0,8% va 1%
nhung dén ngay theo doi tha 4 ¢ nghiém
thirc 0,8% bat dau xuat hién tach pha véi
gia tri ghi nhan duoc 1a 4,4% va tang dan
theo thoi gian vai do tach pha ¢ ngay tha 7
13 6,5%. Sau 7 ngay theo ddi van chwa ghi
nhan dugc hién tuong tdch pha ¢ nghiém
thirc 1%.

0,6% 0,8% 1,0%

1 2

.3 A
Thei gian theo doi (ngay)

6 7

Hinh 7. Anh hudng ctia ndng d6 CMC dén d6 tach pha nhil twong sau 7 ngay

Theo McKenna (2003) da giai thich
hién tugng trén la do CMC 1a mot chét 6n
dinh ¢6 ban chit wa nuée, la
polysaccharide c6 kha nang lam day
thuong duogc goi la chit nhii héa tha cép,
khi tan vao trong nudc cac phan tir nay lién
két v6i nhau tao thanh mang khong gian ba
chiéu lién tuc gilt dugc hat thudc pha phan
tan (hat béo) gitta cac mat ludi. Pong thoi,
CMC lam tang do nhot cho pha lién tuc, tir
d6 1am cham qué trinh chuyén dong va va
cham cua cac hat béo trong pha lién tuc

(Phungamngoen va cong su, 2004) goép
phan 1am giam tdc d6 phan tan cua hé nhii
tuong. Jirapeangtong va cong sy (2008)
cling da bao cao két qua tuong tu, ong cho
rang d6 tach phactia hé nhil twong giam
dan khi ting ndng d6 CMC bd sung.

Vé chi tiéu kich thuéc hat, két qua
phan bd kich thudce hat thé hién & Hinh 8
va két qua phan tich thong ké cho thay,
néng d6 CMC bd sung c6 anh hudng dén
kich thudc hat béo (p < 0,05). Kich thudce
hat béo trung binh dao dong trong khoang
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13,12- 27,67 um. fo)ng do CMC tang (0;
0,4; 0,6; 0,8 va 1%), kich thudc hat béo co
xu hudng giam véi cac gia tri lan luot
dugc ghi nhan la 27,67; 23,79; 14,91;
13,62; 13,12um.

Khi quan sat dudi kinh hién vi ciing
thu két qua tuong tu dugc thé hién ¢ Hinh
9, két qua cho thay khi bo sung 0% CMC
hat ¢6 kich thudc tuong ddi 16n va khong
ddng déu. Nhung bat dau ting dan nong do
CMC Ién 0,4% 0,6%; 0,8% va 1% thi kich

— 0% = 0,4%

Mit do (%)

4

— 0,6%

thude hat béo giam xudng rd rét. Két qua
thi nghiém nay tuong ty nghién clru cua
Jirapeangtong va congsu (2008), nghién
ctu nay di cho rang khi st dung ham
lugng CMC 0,8 - 1% gitip 6n dinh hé nhii
tuong stra dura dugc tot hon. Nhu vay, dua
vao nhitng phédn tich néu trén cho thay,
néng d6 CMC 1% dat gia tri kich thudc
hat nho nhat va do tach pha dat gia tri tdi
wu nhét sau 7 ngay theo doi.

1%

— 0,8%

L T T 1T 11 T01] T T 1T 11000 T T T
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Kich thwoe (num)

Hinh 8. Anh hudng ctia ndng @6 CMC dén phan bd kich thude hat béo sau mot ngay

0.8%

o

Hinh 9. Anh hudng ctia ndng d6 CMC dén kich thuéc hat béo quan sat dudi
kinh hién vi sau mot ngay (x 400)
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3.4. Anh hwéng ciia nong dp sucrose
ester dén tinh 6n dinh nhii twong

Dé phat huy tac dung cta chét nhii hoa
sucrose ester, can tién hanh hoat hoa chit
nay trudc khi cho vao hé nhii twong stra
dira, chit hoat dong bé mat nay co thé bao
vé cac giot dau. Chét nhii héa tao su phan
tan dong nhat cho san pham, khi thém chat
nhti hoa gitp céc hat béoco kich thude nhéd
sau dong hoa dugc phan tan déng déu hon,
giam strc cang bé mit. Trong sucrose ester
c6 chira nhom sucrose monolaurate ua
nuée lién két véi axit lauric c6 trong sita
dira, tao hé nhii cang 6n dinh hon.

Sau 7 ngay theo doi vé do tach pha,
két qua quan sat ghi nhin duoc cho thiy
dbi v6i cac mau sira dira bd sung sucrose
ester véi gia ting ndng do6 di cai thién

— 0%

3,05%

Mit d (%)

— 0,1%%

dang ké hién tuong tach pha. Két qua vé
phan bd kich thudc hat béo cho thiy nong
dd chit nhii hoa sucrose ester c6 anh
huong dén kich thude hat béo ¢ d6 tin cay
95%. Kich thudc hat béo trung binh dao
dong trong khoang 11,29 — 23,99 um. Cu
thé, theo chiéu ting dan cac nong d6 0%;
0,05%; 0,1%; 0,15%; 0,2% cua Dk ester
F160 thi kich thude hat béo c6 xu hudng
giam voi cac gia tri ghi nhan lan luot 13
23,99 um; 19,44pum; 13,49um; 11,29 pm;
11,52 um. Theo d6 mau khong bd sung
sucrose ester cho kich thudc hat béo trung
binh 16n nhatva nho nhat khibd sung nong
do Dk ester F160 0,15% vé1i cac gia tri ghi
nhan 1an luot 1a 23,99 pm va 11,29 um, co
su khéc biét y nghia vé mat thong ké (p <
0,05).

— 0.15% — 0, 205

R

T T TTTTT] T T TTTTIT
1000 L0000 EO.0000

Kich thardc (jum)

Hinh 10. Anh huéng ctia ndng do sucrose ester dén phan bé kich thudc hat sau
thot gian mot ngay

Két qua quan sat dudi kinh hién vi
dugc thé hién ¢ Hinh 11 cho két qua twong
tu, khi khong duoc bd sung sucrose ester,
hé nhil twong co xuét hién cac hat béo co
kich thudc 16n. Kich thudc hat béo duogc
giam dang ké khi nong do sucrose ester
tang 1én. Viéc ting nong d6 chat nhii hoa
va chit 6n dinh lam giam dang ké do phan
tach ctia hé nhii twong. Cac hat béo nho

hon s& dugc hinh thanh sau qua trinh dong
héa, khi bd sung sucrose ester v6i vai tro 13
mot chit nhii héa khi hoa tan vao dung
dich, ching s¢€ h?ip phu trén bé mit cac hat
béo, huéng cac dau ky nudc vao cac hat
chat béo va hudng cac dau wa nudc vao
nudc hinh thanh nén cac hat micelle, su
tich tu phan tor nhu thé & bé mait cac hat
béo s& 1am giam dang ké sirc cing bé mit
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cia hat béo nhé mdi dugc hinh thanh.
DPong thoi, két hop voi chat 6n dinh lam
tang do nhdt cua pha lién tuc lam cham lai
qua trinh cac hat nho dén gan va két hop
lai v61 nhau (Tipvarakarnkoon va cong su,
2010; Israelachvili, 2011; Zhao va cOng
su, 2014; Lé Ngoc Tu, 2015). Ngoai ra,
McClements (2015) da giai thich sucrose

“0.15%

ester co tinh chat 1a mét chit nhii hoa
khong ion gitp 6n dinh nhil twong bang
cach tao ra cac luc ddy ngian cac hat béo
dén qua gan nhau, tir d6 ngin can cac hat
sat nhap vao nhau. Chinh vi thé, khi ting
néng do sucrose ester thi kich thudc hat
béo giam.

0,05% 0.1%

0.2%

Hinh 11. Anh huéng cta nong do sucrose ester dén kich thudc hat béo quan sat
dudi kinh hién vi sau mot ngay (x 400)

3.5. Anh hwéng ciia ché dp tigt tring
dén chit lwong sita dira déng lon

3.5.1. Tinh todn ché do tiét trung

Két qua tinh toan va kiém tra ché do tiét
tring san pham sita dira dugc trinh bay qua
Bang 1. Thoi gian giit nhiét ctia ndi & nhiét
do6 121 va 116°C dé dat duogc gia tri tiét
tring Fo = 5 phut lan luot 1a 31 va 61 phut.
Tién hanh kiém tra hai ché ché do tiét
tring bang cach tinh F thyuc t& va so sanh
v6i Fo 520 cho Finye ¢ > Fo. Két qua kiém
tra ché do tiét tring & 121°C va 116°C cho

158

thdy, Fiuc 0 2 ché do 16n hon F,. Piéu
nay cho thdy ché do tiét trung tai 121°C
trong 31 phut va 116°C trong 61 phut da
dat gia tri tiét trung F, (an toan vé mat vi
sinh).Két qua kiém tra vi sinh (Bang 2) cho
thdy sau qua trinh tiét tring & 2 ché do
116°C trong 61 phut va 121°C trong 31
phut khong phat hién vi khuan hiéu khi, vi
khuan ky khi khtr sulfite va vi sinh vat ky
khi. Vay nén c6 thé két luan ca 2 ché do
116°C trong 61 phut va 121°C trong 31
phut di an toan vé vi sinh vat.
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Bang 1. Két qua tinh toan thoi gian tiét tring cho gia tri tiét trung Fo khi nhiét d6 noi
tiét tring 121°C va 116°C va két qua kiém tra

Tinh toan Kiém tra

Tham s 121°C 116°C Tham s 121°C  116°C
Khéi lugng mau (g) 165 165 tg (phut) 52 80
F, (phut) 5 5 fi, (phut) 76,8 115,2
fi, (phut) 62,2 76,8 jh 0,96 0,67
jh 1,11 1,10 To (°C) 66 65
To (°C) 65 68 Tr (°C) 121 116
Tr (°C) 121 116 L 0,98 0,31
L 0,98 0,31 Tr-To 55 51
Tr-To (°C) 56 48 jn*(Tr-To) 52,8 34,2
jn*(Tr-To) 61,6 52,8 log[jn*(Tr-To)] 1,72 1,53
log[jn*(Tr-To)] 1,79 1,72 tg/fh 0,68 0,69
R = (fu*L)/Fo 12,16 4,74 log(g) 1,04 0,84
log(g) 0,99 0,73 R 14,64 6,69
log[jn*(Tr-To)]-log(g) 0,79 0,99 Finye ¢ (phtit) 5,12 5,32
;l"pl;lé:iit)gian xu ly nhi¢t Ball 57 20 Fo (phit) 5 5
gﬂ ;glan gilr nhiét cua noi 31 61

T,: nhiét dd ban dau cta san phém; Tr: nhiét do ndi tiét trung; L: ti 1€ tir vong; tg: thoi gian xir ly

nhiét Ball

Bang 2. Két qua kiém tra vi sinh tai 2 ché d9 tiét tring khac nhau

Ché do tiét trung Chi tiéu Don vi Két qua
Tong s6 vi sinh vat hiéu khi CFU/g <10
116°C trong 61 phut c L
Tong s0 vi sinh vat khur sulfite CFU/g <10
Téng sb vi sinh vat ki khi CFU/g <10
Téng sb vi sinh vat hiéu khi CFU/g <10
121°C trong 31 phut .
Tong s6 vi sinh vat khur sulfite CFU/g <10
Téng sb vi sinh vat ki khi CFU/g <10

<10: nghia 1a khong phat hién
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3.5.2. Anh huong cia ché dg tiét tring
dén dé trdng, cam quan, peroxit

Do trcfng

Hinh 12 thé hién gia tri mau sic do
dugc ¢ 2 ché do tiét trung 116°C trong 61
phiit va 121°C trong 31 phut. Két qua cho
théy, do tréng & 2 ché do tiét trung co sy
khéc biét y nghia vé mat thdng ké ¢ do tin
cdy 95%. Thuc pham c6 ham luong axit
thap nhu sita dira (pH khoang 6,1) khi xtr Iy
0 nhiét do cao (> 100°C) la diéu kién thich
hop cho cac phan tng sam mau khong

enzyme xdy ra nhu phan Ung Maillard
(Ames va cong su, 2001). Theo tinh todn da
trinh bay ¢ trén, voi nhi¢t do ti¢t trung
116°C va 121°C d& dat duoc gia tri tiét
tring F, = 5 phut thi phai can thoi gian giit
nhiét khac nhau 1an luot 1a 61 phut va 31
phat. Ly do 1a nhiét d6 xir Iy thap can nhiéu
thoi gian hon dé dat gid tri Fo. Do d6, ché
do tiét trung 116°C trong 61 phut c6 khoang
thoi gian xir 1y nhiét dai hon dé phan tng
sam mau xdy ra. Diéu ndy dian dén lam
giam gia tri do tring cho san pham.

100 -
a b

80 -
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T 40
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121-31

116- 61

Ché @6 tiét trang (thoi gian - nhiét d6)

Hinh 12. Gia tri do tring & hai ché d6 tiét trung khac nhau

Trong cting mét biéu do cdc s6 liéu cé
ki tw khdc nhau thi khéc biét c6 y nghia vé
mdt thong ké (p <0,05)

Cam quan

Két qua (Bang 3) cho thiy c6 sy khac

160

biét vé chi tiéu mui vi va diém tong khi
san phém duogc tiét trung ¢ 2 ché d6 khac
nhau (p < 0,05). Tuy nhién, mau sac khong
c6 su khac biét co y nghia thong ké
(p>0,05).
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Bang 3. Anh hudng cta ché d6 tiét tring dén diém cam quan

Ché a9 tiét trung (nhiét d9, °C - Cam quan )
thoi gian, phit) Mau sic Muivi  Diémting oo

116 - 61 5,62°+£0,52 4,50°+£0,75 4,75°+046 KPH

121 - 31 5,62°+0,52 575°+0,46 575°+046 KPH

Cdc ky tu khac nhau trén cung mot cot thé hién su khdc biét cé ¥y nghia gitta cac nghiém thuc ¢ do
tin cdy 95%. Diém trung binh cang lon thi murc do yéu thich cang cao

Két qua Bang 3 ciing cho thdy diém
tong giira 2 ché do tiét trang 116°C trong
61 phut va 121°C trong 31 phut c6 su khéc
biét ¥ nghia v& mit théng ké (p < 0,05).
Trong d6, chi ti€u mui vi c6 anh huodng
dang ké dén diém cam quan diém tong cia
san pham. Mau tiét tring ¢ 116°C trong 61
phat c6 diém mui vi thdp hon mau tiét
tring & 121°C trong 31 phut, din dén diém
tong cua san pham thap hon. Ciing theo
nhan xét cua cac cam quan vién, ché do
116°C trong 61 phat ¢c6 mui nau nhiéu hon
khién ho khong wa thich.

Chi 6 peroxit

Két qua phan tich (Bang 3) cho thiy
khong phat hién chi sb peroxit ctia méau
sita dira dong lon khi tiét tring & ché do
121°C va 116°C. Piéu nay cho thdy qua
trinh oxy hoa khong xay ra khi xtir Iy ¢ 2
ché do tiét trung.

4. Két luan

Két qua nghién ctru cho thay hé nhii
tuong stra dura 6n dinh (do tach pha, kich
thude va phan bo hat) khi dong hoa & toc
do 10.000 vong/phut trong thoi gian 3
phut. Str dung chét 6n dinh CMC 1% két
hop voi chét nhii héa sucrose ester 0,15%
gitip cai thién dang ké tinh on dinh cta hé
nhti twong. Nghién ctru da tinh todn va
kiém tra ché d tiét trung sao cho dat dugc
gia tri tiét trung thuong mai. Ché do tiét

tring 121°C trong 31 phut d3 dugc kiém

tra dam bao an toan vé mait vi sinh va

peroxit, san pham sita dira dong lon c6 do
trang va gia tri cam quan cao.
Tai li€éu tham khao

Ames, J. M., and Hofmann, T. F. (2001).
Chemistry and physiology of selected food
colorants. Washington, DC: ACS, p. 227.

Ariyaprakai, S., Limpachoti, T. and
Pradipasena, P. (2013). Interfacial and
emulsifying properties of sucrose ester in
coconut milk emulsions in comparison
with Tween. Food Hydrocolloids, 30 (1),
pp- 358-367.

CODEX STAN 240 (2003). Codex Standard
for Aqueous Coconut Products Coconut
Milk and Coconut Cream. FAO/ WHO
Food Standards Programme.

Israelachvili, J. (2011). Intermolecular and
Surface Forces. 3". London, UK, Academic
Press.

Caivano, J. L. and Buera, M. D. P. (2012).
Color in Food: Technological and
Psychophysical aspects. Boca Raton,
Florida: CRC Press.

Jafari, S. M., Assadpoor, E., He. Y. and
Bhandari, B. (2008). Re-coalescence of
emulsion droplets during high-energy
emulsification. Food Hydrocolloids, 22
(7), pp- 1191-1202.

Jirapeangtong, K., Siriwatanayothin, S. and
Chiewchan, N. (2008). Effects of coconut
sugar and stabilizing agents on stability

161



TAP CHf KHOA HOC DAT HOC VAN HIEN

TAP6SO5

and apparent viscosity of high fat coconut
milk. Journal of Food Engineering, 87,
pp- 422-427.

Lakhotia, S. and Papoutsakis, E. T. (1992).
Agitation induced cell injury in
microcarrier cultures.Protective effect of
viscosity is agitation intensity dependent:
Experiments and modeling. Biotechnology
and Bioengineering, 39, pp. 95-107.

Lé Van Viét Man (2011). Cong nghé ché bién
thuc phcfm. Nha Xuit ban Dai hoc Quéc
Gia Tp. HO Chi Minh, tr. 291.

McClements, D. J. (2015). Food emulsions:
principles, practices, and techniques. 3%,
CRC Press, Boca Raton, p. 714.

McKenna, B. M. (2003). Texture in food, Vol
1: Semi - Solid Foods. 3", Woodhead
Publishing, p. 448.

Phungamngoen, C., Chiewchan, N., Siriwatanayothin
S. (2004). Effect of some stabilizers on the
quality of canned high fat coconut milk.
Journal of KMUTT’s Research and
Development, 27, pp. 376-390.

Stoforos, N. G. (2010). Thermal Process
Calculations Through Ball’s Original
Formula Method: A Critical Presentation
of the Method and Simplification of its
Use Through Regression Equations. Food
Engineering Reviews, 2 (1), pp. 1-16.

Tangsuphoom N. and Coupland N. J., 2008.
Effect of surface active stabilizers on the

162

microstructure and stability of coconut
milk emulsions. Food Hydrocolloids, 22,
pp. 1233-1242.

Tansakul, A. and Chaisawang, P. (2000).
Thermophysical properties of coconut
milk. Journal of Food Engineering, 73,
pp- 276-280.

Tipvarakarnkoon, T., Einhorn-Stoll, U. and
Senge, B. (2010). Effect of modified
Acacia gum (SUPER GUMTM) on the
stabilization of coconut o/w emulsions.
Food Hydrocolloids, 24, pp. 595-601.

TCVN 6121:2010 (ISO 3960:2007). Ddu mé
dong vdt va thuc vat - xdc dinh tri 56 peroxit
- phwong phdp xdc dinh diém két thic
chudn do iot (quan sat bang mdt thuong).

TCVN 6688-3:2007 (ISO 8262-3:2005). Xdc
dinh ham lwong chat béo bang phwong
phdap  khéi  heong  Weibull-Berntrop
(Phwong phdp chuan) - Phan 3: Cic
truong hop ddc biét.

Ha Duyén Tu (2000). Ky thudt phdn tich cam
quan thyc pham. Trudng Pai hoc Bach
Khoa Ha Noi, tr. 90-93.

Zhao, Q., Liu, D., Long, Z., Yang, B., Fang
M., Kuang, W and Zhao, M. (2014).
Effect of sucrose ester concentrations on
the interfacial characteristics and physical
properties of sodium caseinate stabilized
oil in water emulsions. Food Chemistry,
151, pp. 506-513.



