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TOM TAT

Nghién ciru nay dwoc thuc hién nham muc dich t6i wu hda diéu kién xir ly vi song lén nguyén liéu
tring cd trong cong nghé san xudt gia vi rdc com. M6 hinh ma tran true giao cdp hai dwoc thiét lgp dé
ddnh gid hai thong s6 cong nghé c6 anh hwéng lom dén d sdng mau ciia nguyén liéu trong qud trinh
xie Iy la cong sudt vi song (120 - 200W) va thoi gian xie 1y (6 - 10 phiit). Két qua cho thdy, tai cong
sudt vi séng 171W va thoi gian xir Iy 9 phiit, nguyén liéu tritng cd sau xi Iy ¢6 dé sang mau cao hon so
voi mdu chuan (chénh léch 1,90%). Ham lwong protein va chdt béo trong nguyén liéu thay doi khong
dang ké sau qud trinh xie Iy (giam lan heot 2,80% va 4,08% so voi nguyén liéu ban dau). Nghién ciru
nay cho thdy, phirong phdp xir Iy trieng cd bang vi séng don gian, cho hiéu qua cao, hoan toan ¢6 kha
néng vng dung thuee tién san xudt.

Tir khéa: xir 1y vi song, tritng cd, gia vi rdc com

ABSTRACT

Optimized conditions for microwave treatment of fish roes for rice seasoning processing

This research was conducted to optimize the conditions of microwave treatment of raw fish roe for
rice seasoning processing. A second level orthogonal meshing model was set up to evaluate two tech-
nological parameters that greatly influenced the color brightness of the material during process: mi-
crowave power (120-200W) and processing time (6-10 minutes). Results showed that, at a microwave
power of 171W and a processing time of 9 minutes, the treated fish roes had color brighter than the
standard sample (1,90% difference). Protein content and lipid content of raw materials were not signifi-
cantly changed by treatment (decreased by 2,80% and 4,08%, respectively). This research shows that
this method is simple but highly effective and completely feasible.

Keywords: microwave treatment, fish roe, rice seasoning

1. Mé diu

Trong nhitng nam gan ddy, thi truong thuc
phém ché bién sdn & Viét Nam xuét hién nhiéu
loai gia vi ric com tién dung, gia tri dinh dudng
cao va huong vi hép dan nhap khéu tir Nhat Ban
dugc nhiéu ngudi tiéu dung tin dung, nhung gia
ban cao vi d6 1a cac san phim nhdp khau. “Gia
vi rdc com” - mdt mén an truyén thong cuia Nhat
Ban (tiéng Nhat goi 1a Furikake) 1a mot loai gia
vi khé dugc ché bién tir cac nguyén liéu nhu thit
ca, tring ca, rong bién, mé, rau ct, mudi va mot
sb loai gia vi khéc...dung dé ric 1én com hodc
chao. Pay 1a mot loai san phdm thuc phim ché
bién sin tién lgi va cung cép dy du chét dinh
dudng can thiét cho mot bira an.

Ca thu 1a mot trong céc loai ca phé bién dugc
khai thac trén viing bién Viét Nam. Theo Nguyén

Céng Khan va cong su (2007), co thit ca thu
thom ngon, ddi dao ngudn dam (18,2%) va chat
béo (10,3%). Trén thi truong ndi dia, phan 16n
chi ¢6 céc san phdm thurong mai nhu cé thu cit
khuc d@éng lanh, khé cé thu, cha ca thu... Cac
phu phém cua ca thu nhu tring, dau, bao tir...
¢6 nhiéu gié tri dinh dudng, nhung hau nhu chua
dugc str dung dé ché bién thanh nhing san pham
¢6 gia tri cao nhu san pham Furikake (Nhat Ban).

Theo phuong phép ché bién truyén théng,
cac loai nguyén liéu sau khi xu ly so ché s&
dugc sdy kho dén do am phu hop rdi phdi tron
v6i nhau theo nhiing cong thiic xac dinh. Tuy
nhién, k¥ thuat sdy bang nhiét 6 cao trong thoi
gian dai thuong c¢é nhugc diém lam giam cac
dac tinh cam quan, gia tri dinh dudng ctua san
pham. Hién nay, nhiéu cong nghé siy hién dai
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dugc phét trién va ing dung trong cong nghé
san xudt gia vi rac com nham cai thién céc tinh
chat cam quan ciing nhu gié tri dinh dudng ciia
san pham nhu sdy thing hoa, sdy chan khong
(Ratti, 2001). Mit khac, nhugc diém cua giai
phép nay la chi phi cong ngh¢ cao lam tang gia
thanh san pham.

Nau vi séng 1a phuong phép xir ly nguyén
liéu hai san dugc ky vong lam cho gié tri dinh
dudng cua nguyén li€u ting 1én hoac tuong
duong so vdi ban déu, dac biét 13 acid béo ome-
ga-3, dong thoi gitip thoi gian xir Iy ngén hon
s0 v6i cac phuong phép ndu khac nhu chién,
nudng hay ludc (Buffler, 1993). Bén canh d6
chi phi cho viéc xir ly vi song thap hon so véi
chi phi thuc hién cac ky thuéat séy hién dai khac.

Vé6i muc dich tao ra dong san pham gia vi
ric com tir nguyén lidu 14 cac phu pham cua
qué trinh ché bién c4 thu danh bt trong nudc
v6i chi phi san xudt thdp nhung van dam bao
cac gia tri dinh dudng va cdm quan cua san
pham tuong duong véi san pham ndi tiéng cua
Nhat Ban, trong gidi han cua nghién ctu nay
nhdém tac gia tién hanh thue hién viéc khao sat
qué trinh xir ly trimg ca thu bang cong nghé vi
song nham tao san phdm gia vi ric com tring
c4 thu hudng téi san pham muc tiéu 1a mot san
pham gia vi ric com trimg c4 cao cép nhép
khau tir Nhat Ban.

Nghién ctru nhim danh gia mtc do anh
huong cua hai thong s cong nghé trong qua
trinh xr 1y vi song (cong sudt vi séng va thoi
gian xir Iy) dén phim chit san pham. Sau d6
tién hanh t6i wu hoa diéu kién xir Iy vi séng 1én
nguyén liéu trimg ca thu dé tao san pham gia
vi ric com chét luong tuong duong san phdm
nhap khau Nhat Ban tir nguon nguyén lidu ndi
dia.

2. Vit liéu va phuwong phap

Nghién ctru nay dwoc thyc hién tai Trung tam
Thi nghi€ém thyc hanh — Truong Pai hoc Cong
nghiép Thuc pham TP. H6 Chi Minh trong thoi
gian tir thang 11/2016 dén thang 7/2017.

2.1. Vit lidu
Trimg ca thu dang dong lanh 13 san pham

ctia Cong ty TNHH Tan Hai Hoa, 77 Tran Quang
Diéu (ndi dai), Phuong 13, quan 3, TP. H5 Chi
Minh.

Gia vi ric com trimg c4 cao cap Marumiya
(Nhat Ban) dugc mua tai si€u thi Tokyo Mart,
18 Bis Cong Hoa, Phuong 4, quén Tan Binh, TP.
HCM.

Gia vi sir dung gém duong tinh luyén Bién
Hoa va mudi tinh Tod Visalco dugc mua tai
siéu thi Aeon Téan Phu, 30 Bo Bao Tan Théng,
phuong Son Ky, quan Tan Phu, TP. HCM.

Céc thiét bi sir dung: May do mau Minolta,
bd phén tich béo Soxhlet, bd phén tich dam Kjel-
dahl, tu lanh Panasonic, ti séy Ecocell, can séy
4m hong ngoai. ..

Thiét bi dé xir Iy vi song 1a dang 16 vi song
dién tir cua hing SHARP (Nhat Ban) model
R398FS c6 cong suét cuc dai 1100W.

2.2. Phwong phap nghién ctru

Tring ca thu dong lanh dugc xt ly theo quy
trinh: Nguyén liéu trung ca thu — ra dong — tach
sach gén mau — rira sach — lam rdo — udp gia vi —
xtr 1y vi séng — bao gbi — san pham.

Nghién ctru nay nham thay thé nguyén liéu
trimg c4 cao cdp trong san pham chudn bang
trimg c4 thu c6 san trong nudc ma khong lam
thay doi gia tri dinh dudng, cam quan cia san
phdm. Do d6, dé tién hanh cac thi nghiém danh
gia chét lugng clia trimg ca thu; phan tich thanh
phan héa hoc co ban, cac chi tiéu héa 1y ciia san
phdm gia vi rdc com tring ca Marumiya (Nhat
Ban) va xdy dung cong thiic san phdm gia vi réc
com trung ca thu cia nghién cru, nhom nghién
ctru ¢b dinh céc thanh phan phu gia va gia vi
khi thiét 1ap cong thirc san pham gia vi ric com
trimg c4 thu, thay d6i nguyén liéu trimg c4 va toi
uu hoa phuong phap xu ly trung ca thong qua
viéc danh gid anh hudng cua cong suét va thoi
gian vi song dén do sang mau ciia san pham.

Tring ca thu phuc vu cho nghién ctru dugc
chuan bi tir cling mét 16 hang, bao quan trong
tu dong & nhiét do -18°C. Khi sir dung, trimg ca
duoc rd dong tu nhién vdi thoi gian khodng 2
gio. Liy mau trimg c4 tién hanh cac phan tich
mot sb thanh phén hoéa hoc co ban (ham lugng
nude, lipid, protein, tro), so sanh két qua phan
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tich v6i mau san phidm chuin nham danh gia chat
luong nguyén liéu. Dong thoi st dung may do
mau Konica Minolta, Nhat - Model CR410 dé
phan tich d6 sang mau — dai hrong dac trung cho
tinh chat cam quan v& mau sic cua san pham gia
vi ric com trimg ¢4 Marumiya (Nhat Ban), qua
d6 xac dinh dugc gia tri muc tiéu can hudng dén
cho san phim cua nghién ctru.

K¢é tiép, thuc hién céc thi nghiém tham do
nham x4c dinh pham vi anh huéng cua cac yéu
t6 khao sat dé tién hanh ti vu héa. Tién hanh
xtr 1y vi séng l1an lugt timg mau trong thoi gian
6, 8, 10, 12, 14 phut v6i cac cong suét vi séng
80, 100, 120, 140, 160W. Cac mau sau khi xir ly
dugc tién hanh xéc dinh ty 1¢ hao hut khdi lugng
va phan tich d¢ sang mau bang may do mau Mi-
nolta (Sahin va Sumnu, 2001).

Dé t6i uu hoa t6i wu hoa diéu kién xvr 1y vi
song 1én nguyén liu tring ca thu, tao ban thanh
phém 6 chat luwong tdt, thue hién tdi wu hoa béng
phuong phap quy hoach thuc nghiém véi hai yéu
t6 anh huong 1a thoi gian xu Iy (X1), cong sudt
vi sdng (X2) theo mo hinh tdm phtc hop CCD
(Central Composite Design) véi 11 thi nghiém.
Khoang bién thién ctia 2 yéu té anh huong duge
lwa chon tir két qua cua thi nghiém so bd. Ham
muc tiéu la d¢ sang mau (Y) ctiia nguyén li€u sau
khi xir Iy. Str dung phan mém JMP 10 dé thiét ké
thi nghiém va xi 1y s6 liéu thuc nghiém. Gi4 tri
ma héa cia cac bién doc 1ap cho thiét ké Box-
Behnken dugc thé hién trong Bang 1.

Bang 1: Gia tri ma hoa cua céc bién doc lap
cho thiét ké Box-Behnken

Céc bién _ Céc gid tri dugc ma hda

doc 1ap -1 0 1
X, 6 8 10
X, 120 160 200

véi:

X,: thoi gian xur ly vi song;
X,: cOng sudt vi song ;
Y: d6 sang L cua san pham
Ma tran cua thi nghiém bé mat dap tng
duoc thiét ké boi phéin mém JMP dugc thé hién
trong Bang 2:

Bang 2: Ma tran ciia thi nghiém bé mit dap tng

TN Dang thirc X, X, Y
1 +0 10 160
2 ++ 10 200
3 +- 10 120
4 -+ 6 200
5 -- 6 120
6 00 8 160
7 0- 8 120
8 00 8 160
9 0+ 8 200

10 -0 6 160
11 00 8 160

Phuong trinh hdi quy thuc nghiém mé ta sy
phu thudc cia chi tiéu theo d6i vao cac yéu td thi
nghiém la mdt da thure bac hai cé dang:
Y=b,+bX +bX, +b X X, +b X+ b X?

bo. Hé sb h01 quy bac 0

b, b,: Hé s6 hdi quy bac 1, mé ta anh huéng
ctia yéu t6 Xi di v6i ham muc tiéu Y

b“, b22 Hé s6 hdi quy bac 2, mé ta anh hudng
cia yéu t6 X? d6i voi ham muc tiéu Y

b, HE s6 hdi quy tuong tac, mé ta anh huong
ciia dong thoi 2 yéu t6 X, véi X, doi v6i ham
muc tiéu Y

2.3. Phuong phap phén tich

Str dung cac phuong phap phan tich héa Iy dé
phan tich thanh phan héa hoc co ban ctia nguyén
liéu: P 4m xé4c dinh theo AOAC 934.01, 2000.
Do tro duoc xac dinh theo AOAC 923.03, 2000.
Protein dugc xac dinh theo phuong phap Kjel-
dahl. Lipid tong dugc xic dinh theo phuong
phap Soxhlet (AOAC 920.39, 2000).

Ty 1& hao hut khéi lwong (nang suit néu)
duogc xac dinh bang cong thic:

—_— mp —m, —
Mp

Trong dé: m_, m_ lan luot la khoi luong
nguyén liéu trude va sau khi xit ly (Ersoy va
Ozeren, 2009).

Phén tich d6 sang mau ctia mau bang thiét bi
do mau cam tay (Model CR410, Cong ty Konica
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Minolta, Nhat). Pai lvgng do dugcla L (thé hién
d6 sang ctia mau véi gia tri 0 = den, 100 = tring).

2.4. Phwong phap xir 1y s liéu

Trong nghién ctru ndy, mdi thi nghiém dugc
lap lai ba lan, két qua dugc biéu dién bang gia tri
trung binh + d6 1éch chudn (mean + SD). T4i uu
héa cac théng s6 xur ly bang phan mém JMP10.

3. Két qua va thio luin

3.1. Chit lwong nguyén li¢u trimg ca
thu va san phidm gia vi ric com trimg ca
Marumiya (Nhat Ban)

San pham chuin dugc nghién ctru hudng dén
1a gia vi ric com trimg ca cao cAp Marumiya
(Nhat Ban). Trong pham vi cia nghién ctu nay
chung t6i lya chon d§ sang mau cua san phém
chuan 12 ham muc tiéu cAn hudng dén theo két
qua khao st thi hiéu cia nguoi tiéu dung.

Trimg c4 thu sau khi 13 dong va san pham
gia vi rdc com trimg ca Marumiya dugc kiém
tra thanh phan héa hoc, két qua trinh bay trong
Bang 3.

Bang 3: Mot s chi tiéu co ban cia trimg ca thu
va gia vi rdc com trimg c4 Marumiya

Chi tiéu Trung ca thu I\S/Id;rlfr]:j;
Am, % 63,8+0,21 <5%
Tro, % 1,1+0,18 1.03+0,68
Protein, % 23,85+ 0,04 21+1,16
Lipid, % 11,5+0,4 14+0,93
D§ sangmau L = 72,24+0,75 65,68+1,67

Két qua phan tich cua nghién ctru cho thy,
trung ca thu c6 ham lugng protein va lipid cao
hon céc loai trimg c4 khac. Theo s6 liéu cong
b trong Bang thanh phan thuc pham Viét Nam
2007 cua tac gia Nguyén Cong Khan va cong
su, triing ca thong thuong chira 20,5% protein;
9,9% lipid va 4,7% tro. So sanh véi san phdm
chuén tir Nhat Ban, ham luong protein cua trimg
c4 thu nguyén lidu ciing cao hon 1,14 1an, ham
lwong lipid trong san pham chuan cao hon trong

trimg ca nguyén liéu c6 thé 13 do san phdm hoan
thién da bd sung mot luong chat béo nhim lam
tang gid tri cdm quan va gié tri dinh dudng. Mat
khéc, ¢ Viét Nam tring cé thu la loai nguyén
liéu sdn c6 nhung chua dugc khai thac triét dé
trong nganh coéng nghiép thuc pham. Nhu vay,
lya chon trung ca thu lam nguyén liéu nghién
ctru phat trién san phim gia vi ric com trimg
¢4 13 hoan toan ¢ y nghia trén ca yéu t§ dinh
dudng va kinh té.

3.2. Anh huwéng cia cic thong sé cong
nghé trong qua trinh xir ly vi séng

Két qua tir nghién ctru cho thay, thoi gian xu
1y va cong suat vi song anh hudng 1o rét dén do
sang mau va ty 1¢ hao hut cia nguyén liéu trimg
ca.

O Hinh 1, v&i cong suét vi song 160W, khi
tang thoi gian xir Iy vi song tir 4 phat dén 12
d6 sang mau L giam déng ké (tir 69,83 xudng
con 57,95), ty 1€ hao hut khdi luong tang 1,68
lan. Vi Hinh 2, khi tang dan cong suat vi song
tir 8OW dén 240W ¢ thoi gian 8 phut, do sang
mau va ty 1& hao hut khéi luong ciing ¢ xu thé
thay d6i tuong tu nhu trong Hinh 1. Sy sdm mau
cua nguyén li€u theo qua trinh xur ly vi séng la
do khi gia ting cong suét vi song va thoi gian
xtr ly din dén viéc hinh thanh céc sic t6 mau
nau thong qua phan ing Maillard lam gia tri L
giam. Két qua nay hoan toan tuwong dong voi
céc nghién ctru trude day vé qua trinh xir 1y vi
song trén cac nguyén li€u hai san cua céc tac
gia Sahin va cong su (2001); Ersoy va cong su,
(2011). Bén canh d, ty 1& hao hut khdi lugng
nguyén liéu trirng ca qua qua trinh x1t ly vi song
gia tang, nguyén nhan cia sy hao hut nay 1a do
khi cong suét vi song va thoi gian xir 1y gia ting,
sinh ra nhiét lugng 16n téc dong dang ké dén
khdi nguyén liéu 1am cho lugng 4m bén trong
khéi dich chuyén dén bé mat va thoét ra ngoai.
Diéu nay phii hop véi giai thich ciia tic gia Mut-
lu Pilavtepe va cong su (2014) trong nghién ctru
khao sat anh hudng cia qua trinh xtr 1y vi song
két hop véi hong ngoai dén chét lugng co thit
c4 hoi.
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Cong suat 160

Iwrgrmgs, %6
B sang

Ty 18 hao hut kh&i

10

Thixi gian xur by, pht

==t} |& hao hyt khdi luvgng

e )3 507

Hinh 1: Anh hudng cua thoi gian xu ly dén do
sang mau va ty 1¢ hao hut khdi luong trimg c4

Thai gian 8 phut

D6 sang

Ty |& hao hut khéi luong, %

80 120 160 200 240

Cong suat, W

@=1y |€ hao hut knoi lvong  ==de=dd sing
Hinh 2: Anh hudng ctia cong suat dén do sang
mau va ty 1€ hao hut khoi lugng trimg ca

Viéc khdng ché cic thong sb cong nghé
trong qua trinh xt ly nham muc dich dam bao
chat luong va tinh chit cam quan cia san phdm
ddng thoi han ché tdi da ton that vé khdi luong,
do d6 nhom nghién ctru lya chon khoang gidi
han gié tri cong sudt vi séng tir 120W dén 200W
va thoi gian xir 1y tir 6 phut dén 10 phut dé thyuc
hién quy hoach thyc nghiém hai yéu td theo mo
hinh tdm phirc hop xac dinh diém t6i wu.

3.3. T6i wu héa cic thong sb cong nghé
trong qua trinh xir ly vi séng

Két qua quy hoach thuc nghiém duogc biéu
dién trong Bang 4.

Bang 4: Ma tran quy hoach thyc nghiém va két qua

Thbi Cé? £ po sang
™ X X glan suat, ﬁléu
(phut) W
1 1 0 10 160 61,84
2 1 1 10 200 60,39
3 1 -1 10 120 55,42
4 -1 1 6 200 57,58
5 -1 -1 6 120 47,26
6 0 0 8 160 64,93
7 0 -1 8 120 52,84
8 0 0 8 160 64,36
9 0 1 8 200 59,39
10 -1 0 6 160 51,36
11 0 0 8 160 65,03

Mo hinh dang toan phuong béac hai dugc xac
dinh bing hdi quy da bién c6 dang:

Y - b0+b1Xl+b2X2+b12X1X2+blIXIZ +b12X22

Bang 5: Anh hudng ctia cac bién doc 1ap dén
dd sang mau cua trang ca

Hé s6 Gia tri uwéc lugng Gia tri p
b, 64,7733 <0,0001"
b, 3,2238 0,0012°
b, 3,0691 0,0015"
b, -1,3375 0,1101
b, -4,3854 0,0006"
b -4,6279 0,0005"

Két qua Bang 5 cho théy cac hé sb b,b,b,,
b, ., b, cia phuong trinh héi quy déu c6 nghia
(p<0,05).
Anh huéng cia thoi gian xir Iy va cong suit
dén @6 sang mau cua trung ca (Y) dugc thé hién
qua phwong trinh hdi quy nhu sau:

Y=64,7733 + 3,2238X + 3,0691X, —
4,3854X > —4,62792X ?

Véi gia tri R* dat 0,973 va R?, g dat 0,946 cho
thiy mo hinh hdi quy 1a phi hop va tuong thich
vdi thue nghiém.
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Hinh 4: Anh huong cua thoi gian xir ly va cong suat vi song dén do sang mau cua trung ca

Két qua xir ly bang phan mém JMP cho thdy
d6 sang mau dat 66,93 khi xir Iy v6i cong suit
171W trong thoi gian xur Iy 9 phut. Tién hanh
kiém tra thuc nghiém, két qua thu dugc thé hién
0 Bang 6:

Bang 6: Két qua kiém tra thuc nghiém céc
thong s6 t6i wru tir phuong trinh hdi quy

Mau déi  Gid tri toi Lo
, Két qua
ching uu theo
) 2 thuc
(san pham phuong nohiam
Marumiya) trinh ghic
Do sang
maucua 65,68+ 1,67 65,73 66,93+0,79
trung ca

S6 liéu & Bang 6 cho thiy, su khic biét giita
két qua thue nghiém va két qua du dodn tir phuong
trinh hdi quy 14 1,82%. Do séng mau ciia trimg ca
thu dugc tir gia tri toi uu bang phuong trinh hdi quy
chénh 1éch 1,90% so véi do sing mau cia mau d6i
chimg. Nhu vay, két qua t6i uu héa phu hop véi
thuc nghiém.

Kiém tra chét luong trimg ca sau khi xir ly va
d6i ching véi nguyén liéu ban dau cho thay qua
trinh xtr Iy vi song khong 1am thay d6i dang ké ham
luong protein va lipid cua trimg ca (Bang 7). Két
qua nay khong khac biét véi két qua cac nghién ctru
trude dd cong bd cua nhidu téc gia nhu Sabri Al-
Saghir (2004); Larsen (2010) hay Weber (2008).

Bang 7: So sanh mét s6 chi tidu héa 1y cia trimg c4 thu trude va sau khi xir 1y vi séng

Nguyén li¢u sau khi xtr Iy vi séng

Chi tiéu Nguyén liéu ban dau
Am, % 63,8+0,21 41,62+0,64
Protein, % 23,85+ 0,04 23,18+0,36
Lipid, % 11,5+0,4 11,03+0,78

4. Két luin

Phuong phép niu vi séng c6 thé duoc st dung
dé xir ly nguyén liéu trimg cé trong san xuét gia
vi rdc com nhim han ché su bién ddi mau séc va
hao hut khdi luong trong qua trinh ché bién.

Véi diéu kién xir Iy & cong sudt vi séng 171W
trong thoi gian 9 phut d¢ sang mau cuc dai dat
duoc la 66,93, tang 1,02 lan so véi san phém
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chuan. Thanh phin dinh dudng cua nguyén lidu
thay d6i khong dang ké sau qua trinh xtr ly. Ham
lugng protein giam 2,80% va ham lugng lipid
giam 4,08% so voi nguyén liéu ban dau.

Nhu vy, viéc xur ly trimg ca bang vi séng
mang lai hiéu qua rd rét va hoan toan kha thi khi
g dung trong san xuat cong nghiép.



VAN HIEN UNIVERSITY JOURNAL OF SCIENCE

VOLUME 5 NUMBER 4

TAI LIEU THAM KHAO

Buffler, C. R. (1993). Microwave Cooking and Pro-
cessing: Engineering Fundamentals for the
Food Scientist, Avi Book, New York, p. 169.

Ersoy, B. (2011). Effects of cooking methods on the
proximate, mineral and fatty acid composition
of European eel (4nguilla anguilla). Inter-
national Journal of Food Science and Tech-
nology, 46, pp. 522-527. Available from: doi:
10.1111/1.1365-2621.2010.02546.x [Accessed
15th Oct 2016].

Ersoy, B. and Ozeren, A. (2009). The effect of cook-
ing methods on mineral and vitamin contents
of African catfish. Food Chemistry, 115, pp.
419-422. Available from: doi: 10.1016/].
foodchem.2008.12.018 x [Accessed 20th Oct
2016].

Nguyén Céng Khan, Ha Thi Anh Pao, Nguyén Thi
Lam, Lé Hong Diing, Lé Bach Mai va Nguyén
Vian Si (2007). Bang thanh phan thuc pham
Viét Nam. TP. Ho Chi Minh, Nha xuét ban Y
hoc.

Kris-Etherton, P. M., Harris, W. S. and Appel, L. J.
(2002). Fish consumption, fish oil, omega-3
fatty acids, and cardiovascular disease. Circu-
lation, 106, pp. 2747-2757.

Larsen, D., Quek, S. Y. and Eyres, L. (2010). Effect
of cooking method on the fatty acid profile of
New Zealand King Salmon (Oncorhynchus
tshawytscha). Food Chemistry, 119, pp. 785-
790.

Mahmoud, E. A. E., Dostalova, J., LukeSova, D. and
Dolezal, M. (2009). Oxidative changes of lip-
ids during microwave heating of minced fish
flesh in catering. Czech Journal of Food Sci-
ences, 27, pp. 17-19.

Mutlu Pilavtepe-Celik, Nil Pembe Ozer, Semin Ozge
Ozkog, Nadide Seyhun and Nur Dede (2014).
Infrared Assisted Microwave Cooking of At-
lantic Salmon (Salmo salar), Turkish Journal
of Fisheries and Aquatic Sciences 14, pp. 659-
665.

Ratti, C. (2001). Hot air and freeze-drying of
high-value foods: a review, Journal of Food
Engineering, 49, pp. 311-319.

Sabri Al-Saghir, Karin Thurner, Karl-Heinz Wag-
ner, Georg Frisch, Wolfgang Luf, Ebrahim
Razzazi-Fazeli and Ibrahim Elmadfa (2008).
Effects of Different Cooking Procedures on
Lipid Quality and Cholesterol Oxidation of
Farmed Salmon Fish (Salmo salar). J. Agric.
Food Chem, 2004, 52 (16), pp. 5290-5296.

Sahin, S. and Sumnu, G. (2001). Effects of micro-
wave cooking on fish quality. International
Journal of Food Properties, 4 (3), pp. 501-
512. Available from: doi: 10.1081/JFP-10010
8651 [Accessed 10 Mar 2017].

Weber, J., Bochi, V. C., Ribeiro, C. P., Victorio, A. M.
and Emanuelli, T. (2008). Effect of different
cooking methods on the oxidation, proximate
and fatty acid composition of silver catfish
(Rhamdia quelen) fillets. Food Chemistry, 106
(1), pp. 140-146.

92



