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Linh vuc k¥ thuat duoc dé cap

Séang ché dé cap dén thirc an cho c4 hdi. Cu thé hon, sang ché dé cap
dén thirc an chita chét chéng oxy hoa hoa tan trong nudc duge chon tur
" nhém bao gbm axit galic va axit syringic, 1& cac chét c6 tac dung lam tang

su tich tu mau trong thit c4 hoi.

Tinh trang k¥ thuat ctia sang ché

Cé hdi 1a loai duy nhét trong s& cac loai c4 c6 kha nang tich tu
carotenoit trong thit, lam cho bép thit cta loai c4 nay c6 mau do. C4 hdi 1a
loai c4 thudc ho Salmonidae. Vi du v& loai c4 nay nhu ¢4 hdi (Salmo salar)
va c4 hdi bién (S. trutta trutta) va c4 hdi dai duong nhu c4 hdi bac (coho)
(Oncorhynchus kisutch), cé hdi Chinook (O. tshawytscha), c& hdi lung gu
(O. gorbuscha), ca hdi chum (O. keta), ca hdi do (sockeye) (O. nerka), ca
hdi cau vong (O. mykiss). Trong c4 hdi ty nhién c6 hop chit astaxanthin
(3,3’—dihydroxy B,B-caroten-4,4’-dion) thuc nhém carotenoit 13 hop chit
chinh khién cho thit c4 hdi ¢6 mau hoi do.

Ca hdi nudi, bao gdm c4 hdi dai duong, c4 hdi ciu vong va cé hdi
duoc cho dn thire dn c6 bd sung chit mau ty nhién nhu carotenoit, cu thé 1a
astaxanthin nhung cling c6 thé 13 thaxanthin, hodc hdn hop cua hai chét
mau ndy. C4 hdi nudi d3 tré thanh thuc phdm théng dung dugc tiéu thu &
nhidu quéc gia. Ngudi tiéu ding st dung mau thit c4 dé& dénh gia chét
lwong san phim. Cé méi lién hé, khong tuyén tinh, gifta luong astaxanthin
trong thit c4 va cuong d0 mau va d¢ bdo hoa mau cia thit. Luong 16n

astaxanthin, vi dy, 6-8mg astaxanthin trén mot kg thit (ppm), s& tao ra mau
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do manh, trong khi d6 lugng nho astaxanthin, vi dy, 3-4ppm, s& tao ra thit
c6 mau d6 nhat va kém hip dan.

Lugng astaxanthin trong thit c4 hdi 1a mot thong s chét lugng quan
trong dbi véi nguoi nudi ca hdi. Nhu duge dé cap, astaxanthin dugc st
dung 1am chat phu gia trong thirc an cho c4. Astaxanthin 12 mot chét phu
gia twong dbi dét tién, n6 chiém téi 10-20% téng chi phi cta nguyén liéu
tho (Torrissen, O. J. (1995), Strategies for salmonid pigmentation, J Appl.
Ichtyol, 11: 276-281).

Muc do tich ty, gilt lai hodc tao séc t6 co cung nghia & day, tic la
lugng astaxanthin do dugc trong bép thit c4 hdi. Phuong phap hoé hoc cho
két qua 13 s mg astaxanthin trong 1kg bép thit ca (khdi luong wdt).
Phuong phép nay ciing c6 thé cho két qua 13 ppm.

Thiy rang chi t6i 15% lwgng astaxanthin bd sung vao trong thtc an 1a
thyc sy duoc tich tu trong thit ca (Torrissen, O. J. 1989, Pigmentation of
salmonids: Interactions of astaxanthin and canthaxanthin on pigmentation
deposition in rainbow trout, Aquaculture 79: 363-374). Mot van dé tdn tai
tir 1au 12 1am thé nao dé c6 thé ting muc tich tu astaxanthin trong bép thit
c& hdi, vi chi cAn mirc ting nho 13 c6 thé tiét kiém déng k& chi phi mua thic
an.

D3 c6 thong bao ring astaxanthin 14 can thiét cho viéc sinh tdn va phat
trién ctia ca hdi nhé (S. salar) va astaxanthin cin dugc bd sung vao tat ca
céc loai thire #n cho c4 véi lugng it nhét 13 10mg/kg thirc dn (Torrissen and
Christiansen, 1995, Growth and survival of Atlantic salmon, Salmo salar L.
fed different dietary levels of astaxanthin, First feeding fry, Aquaculture
Nutrition 1: 189-198). Pé ting luong antaxanthin trong bép thit, didu can
thiét 1a thtc an cho ca phai chira it nh4t 15mg-25mg astaxanthin/kg thirc
an, phu thudc vao nhiéu yéu td, k& ca diéu kién nudi. Thirc #in thuong mai

cho c4 hoi chita 20mg-70mg astaxanthin/kg thtrc &n. Mot sb co quan quan ly
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dd quy dinh gi6i han trén cia astaxanthin bd sung vao thic #n cho c4 1a
100ppm.

Trong c4 hdi nubi thuwong mai, thudng 4p dung mirc astaxanthin ndm
trong khoang tir 40ppm dén 70ppm khi mubn 1am tdng lugng astaxanthin
trong bap thit c4. Sau khi dat dwoc mirc mong mudn, mic astaxanthin trong
thirc &n duge giam t6i mic gift lai. Mitc ndy c6 thé ndm trong khoang tir
20ppm dén 30ppm.

Astaxanthin 1a chit chéng oxy hod c6 “hiéu g 1am ngudi” manh d6i
v6i oxy nguyén tir, va astaxanthin c6 tdc dung manh trong viéc loai bd gc
tu do (Miki 1991, Biological functions and activities of animal carotenoids,
Pure Appl. Chem., 63: 141-146). Didu nay chi ra ring astaxanthin cé vai
tro sinh hoc quan trong.

Do tAm quan trong cla astaxanthin trong viéc dénh gia chit luong céa
héi va do yéu 6 chi phi trong nudi c4 hdi thuong mai, di va dang c6 nhiéu
nghién ctru duoc thuc hién dé nang cao sy hiéu biét vé co ché én dinh cua
astaxanthin trong thirc &n cho ca, qua trinh hép thu astaxanthin trong rudt,
chuyén ho astaxanthin trong c4 va co ché tich tu chit nay trong bép thit ca.
Didu nay c6 thé thiy trong rat nhiéu nghién ctru khac nhau. Biét ring co
ché nay thay dbi giita cdc loai c4 hdi khéc nhau. Canthaxanthin (B,B-
caroten-4,4’-dion) tuong Umg v&i carotenoit tu nhién dugc sit dung nhu sy
chon lya hop 1y hon astaxanthin, nhung chét nay khién cho thit c4 c6 mau
hoi vang. Ca hai chit mau nay déu thudc nhém xanthophyl trong
carotenoit. D3 biét ring kha ning giit lai canthaxanthin trong thit c4 hdi cau
vong (O. mykiss) 1a kém hon so véi kha ning giit lai astaxanthin. O c4 hoi
(S. salar) diéu nay la nguoc lai, kha nang gitt lai astaxanthin 13 kém hon so
v6i kha ning gift lai canthaxanthin (Buttle va cac dong tic gia, 2001, The
effect of feed pigment type on flesh pigment deposition and colour in

farmed Atlantic salmon, Salmo salar L., Aquaculture Research, 32, 103-
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111). Do d6, can phai cin than khi quy dbi két qua tht nghiém tir c4 hdi
cdu vong sang c4 hdi. O ca hdi, kha nang gilr lai astaxanthin s& giam khi
ting lugng astaxanthin trong thirc #n (Bjerkeng va cac ddng tac gia, 1999,
Astaxanthin deposition in fillets of Atlantic salmon, Salmo salar L. fed two
dietary levels of astaxanthin in combination with three levels of o-
tocopheryl acetate. Aquaculture Research 30, 637-646), tuy nhién, tong
lugng astaxanthin trong bip thit c4 lai ting khi tang lugng astaxanthin bd
sung vao. C6 nhiéu co ché khéc nhau giai thich didu nay, nhung né cho
thdy ring két qua dat dwoc véi mire bd sung véi lugng 16n astaxanthin sé&
khong nhét thiét 13 dung d6i véi lugng bd sung nho. Luong b sung nhé ¢6
nghia 1a thirc &n chta 10ppm-30ppm astaxanthin. Lugng trung binh la
40pp-60ppm va lugng 16n 14 nhiu hon 60ppm astaxanthin trong thirc an.
Ciing biét ring lugng chéit béo trong thirc &n c6 vai trd quan trong ddi véi
viéc gilt lai astaxanthin. Astaxanthin hoa tan mot phﬁn trong chit béo va
kha ning giit lai s& ting néu ting lugng chét béo (Bjerkeng va cac ddng tac
gia, 1997, Quality parameters of the flesh of Atlantic salmon (Salmo salar)
as affected by dietary fat content and full-fat soybean meal as a partial
substitute for fish meal in the diet. Aquaculture 157, 297-309). Thic an
chira lugng nhé hon 15% khéi lugng chét béo 14 thirc &n c6 lugng chét béo
rét nho va khéng phi hop dé 1am thirc in cho c4 hdi. Thurc an chita 15-20%
khdi lwgng chit béo 1a thirc &n ¢ luong chit béo nhé. Thirc #n chira 20-
30% khdi lugng chit béo 14 thirc &n c6 lugng chét béo trung binh. Thirc in
chira 30-35% khdi lugng chit béo 14 thirc in c¢6 lvong chét béo 16n va thirc
an chira luong 16n hon 35% khéi lugng chét béo 1a thirc dn cb luong chét
béo rat 16n. Piéu ndy c6 nghia 13 két qua thu duoc véi thire 3n chira rat it
chét béo khong thé 4p dung duoc cho thic dn chia lwgng chit béo trung
binh, 16n, hodc rét 16n. Ciing biét rﬁng vitamin E hoa tan trong chét béo

trong mot s6 truong hop c6 thé cai thién kha nidng tao sic t0 & c4 hoi

-5-
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(Bjerkeng va céc ddng tac gia 1999, Astaxanthin deposition in fillets of
Atlantic salmon, Salmo salar L. fed two dietary levels of astaxanthin in
combination with three levels of a-tocopheryl acetate, Aquaculture
Research 30, 637-646; Christiansen va céac déng tac gia, 1993, Effects of
polyunsaturated fatty acids and vitamin E on flesh pigmentation in Atlantic
salmon (Salmo salar), Fish nutrition in practice, Biarritz, June 24-27, 1991,
Ed. INRA Les Colloques, n° 61).

Mua vi/hodc thoi gian & bién trong vong doi ¢6 vai trd quan trong ddi
v6i viée ting toc qua trinh tao sic t6. Didu nay dugc Torrissen va cac dong
tac gia d& cip vao nam 1995, Astaxanthin deposition in the flesh of
Atlantic salmon, Salmo salar L., in relation to dietary astaxanthin
concentration and feeding period, Aquacult. Nutr. 1:77-84, Nordgarden va
chc ddng tic gia., 2003 Seasonal changes in selected muscle quality
parameters in Atlantic salmon, (Salmo salar L.) reared under natural and
continuous light, Aquacul Nutr. 9: 161-168 and Ytresteyl va céc ddng tac
gia, 2008, Utilisation of astaxanthin in Atlantic salmon from seawater
transfer to slaughter. XIII International Symposium on Fish Nutrition and
Feeding. June 1-5°th. Céc tai liéu ndy da chi ra rang téc d6 sinh truéng c6
tdm quan trong ddi véi viée giit lai astaxanthin va nhiét d6 nudc bién phan
nao ciing c¢6 vai trdo dbi véi viée gitt lai ndng d6 astaxanthin trong huyét
tuong.

Théng thudng lugng astaxanthin trong c4 hdi sé& ting khi trong luong
cé hdi tang. Pidu nay dugc dé cap trong nghién ctru cua Torrissen va cac
ddng tac gia, 1995, Astaxanthin deposition in the flesh of Atlantic salmon,
Salmo salar L., in relation to dietary astaxanthin concentration and feeding
period, Aquacult, Nutr. 1:77-84 and Torrissen & Naevdal, 1998,
Pigmentation of salmonids - variation in flesh carotenoids of Atlantic

salmon, Aquaculture 101, 305-310.
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Véi nghia nguyén gbc va rong nhit, ép dun nghia 13 tao ra vat thé cé
bién dang mit cét ngang ¢ dinh. Viéc ndy duge thuc hién bing cach kéo
hodc ép nguyén liéu d& dinh hinh qua 16 khuén c¢6 mit cit ngang mong
mubn. Trong céng nghiép thyc phdm va cong nghiép ché bién thirc &n chin
nudi, dic biét trong cdng nghiép ché bién thtc an cho c4, thuat ngit ép dun
dugc s dung theo nghia hep hon. Trong cic nganh cong nghiép nay s
dung thiét bi ép dun kiéu vit mét truc hodc thiét bj ép dun kiéu vit hai truc.
Nguyén liéu dugc ép dun 12 hdn hop cla nguyén liéu thé gdm protein, tinh
bot thd, chat béo vi du, duédi dang dau, va nude. Nudce c6 thé duoc bd sung
vao hén hop dudi dang nudc hoic hoi nude. Ngoai ra, hdn hop nay cé thé
bao gdm chit khoang va vitamin va c6 thd 14 chit mau. Hdn hop nay cé thé
dugc 1am néng so by trong thiét bi xir Iy so bd, & d6 viée 1am néng dugc
thuc hién biang cich bd sung hoi nudc vao hdn hop. Hoi nudc va nude
cling c6 thé duge bd sung vao hdn hop bén trong thiét bi ép dun. Trong
chinh thiét bj ép dun, hdn hop gibng nhu bot nhio duge ép bang truc vé
phia doan that lai & dau ra cua thiét bj ép dun va di qua khuon ép & d6 hdn
hop nay duoc tao hinh dé c6 tiét dién ngang mong mubn. Bén ngoai khudn
ép thudng 13 dao quay dé cit dai di ra tir 18 ép thanh céc doan véi chidu dai
mong mubn. Noi chung, 4p suit bén ngoai khudn ép bang ap suit xung
quanh. San phidm thu duoc sau qua trinh ép dun nhu vy dugc goi 1a vién
ép dun. Do 4p suét dugce tao ra bén trong thiét bi ép dun va do viéc bd sung
hoi nuéc vao hdn hop nén bén trong hdn hop nay nhiét do 1én t6i trén
100°C va &p sut cao hon 4p suét khi quyén truée khi hdn hop nay duoc ép
ra bén ngoai qua c4c 16 ép. Qua trinh ép din nay ciing dwoc goi 1a qua trinh
néu ép dun.

Qua4 trinh niu ép dun nguyén li€u chira tinh bot budc cac hat tinh bot
phinh ra khién cho tinh thé tinh bt trong hat tinh bdt duoc giai phéng va
c6 thé nd ra. Qu4 trinh nay dugce goi 1a qué trinh gelatin hoa tinh bot. Cac
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phan tir tinh bgt s& tao thanh mang ludi gitp lién két vién ép dun véi nhau.
Cu thé, trong thirc dn cho ca léy thit, nguyén liéu thé chira tinh bét duge bd
sung vao do kha ning lién két cua ching trong thitc &n thanh phim. Thirc
an ty nhién cho cé ldy thit khéng chira tinh bét. C4 14y thit c6 lugng nhd
enzym c6 thé chuyén hoa tinh bdt thanh dudng tidu héa duge. Viée niu
tinh bot 1am cho né dé dugc tiéu héa hon. Didu nay mot phan 14 do tinh bot
khong con & dang tinh thé, thd, va mot phin qué trinh ndu bit d4u phan ra
tinh bot thanh cac don vi dudng nhé hon, ma dé rang duoc tiéu héa.

Téac dung khic ctia qué trinh ndu ép dun 1én nguyén li€u thé chira
protein, hydrat cacbon va chét béo 14 tao ra dang phirc va két dinh c6 th8 c6
c hai tac dung t6t hodc x4u dén su tiéu héa hdn hop nay.

Téc dung khéc nita cia qué trinh ndu ép dun 1 vién €p dun tré nén
xép. S& di nhu vay 14 do su chénh 1énh 4p suét va chénh 1&ch nhiét d6 trén
16 ép. Nudc trong vién €p dun né ra ngay lap tirc va dugc giai phong thanh
hoi @& lai c4u tric x6p trong vién ép din nay. Cau tric x6p nay c6 thé dugc
nap day bing dau & bude cubi. Thirc #n thu duoc sau khi ép dun chira 18-
30% nudc. Sau quad trinh ép dun thirc &n ndy duge cho qua budc lam khé va
tiép d6 qua budc pht dau. San phim cudi cung chira 10% nudce hodc it hon
s& 6n dinh trong béo quan cac thirc &n nay do hoat tinh ctia nuée 1a qua
thip, su sinh truéng ctia nim va mde cling dugc ngén ngtra va tranh duoc
su thdi hong do vi khuln. Sau qua trinh phu diu, thic 3n dugc 1am ngudi
va déng goi.

Dudi déy, ép dun c6 nghia 1a ndu ép din bang c4ch st dung thiét bj ép
kiéu vit mét truc hogic thiét bi ép kidu vit hai tryc. Thirc &n ép din c6 nghia
& thirc &n dugc san xuit bing cach ndu ép din bing c4ch st dung thiét bi
ép kiéu vit mot truc hoic thiét bi ép kiéu vit hai truc.

Thirc &n ép ¢ nghia 1 thirc #n dugc san xuét bang cach ép thic an.

Qua trinh nay khdc véi qua trinh ép din ¢ mét s0 budce. Qua trinh nay st
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dung nudc va hoi nudc véi lugng nhd hon. Hon hop thirc dn duoc ép qua
khuén ép vong tir trong ra ngoai nho con ldn quay bén trong khuén ép
vong. Nhiét d¢ va &p sudp cia qua trinh nay 1a thip hon qua trinh €p dun,
va san pham thi khéng x6p. Qué trinh nay khién tinh bot khong d& dugce
tiéu héa nhu sau qué trinh ép dun. Thirc an ép sé chira luong nhd hon 10%
nuéc sau qua trinh ép va phu dau bat ky. Qu4 trinh nay khong cin budce
lam kho thirc &n €p. Thirc &n duge lam ngudi trude khi dong gai.

Thitc 4n ché bién cho c4 c6 nghia 1a thic #n chira mét hodc nhidu
ngudn protein nhur, nhung khong chi gii han &, protein c6 ngudn gbc tir
bién nhu bdt c4 va bdt cia loai nhuyén thé, protein c6 ngudn gde thuc vat
nhu bdt dau tuong, bt hat cai, gluten lta my, gluten ngii cbe, bot hat lupin,
bot hat ddu Ha Lan, bot hat hudng duong va bot gao, va phé thai & 10 md
nhu mau dong vat, bot xwong, bot 16ng va bot gi. Bing cach tron cac
ngudn protein khac nhau, mdi ngudn c6 thanh phan axit amin riéng, trong
chimg muc nhét dinh c6 thé tao ra dugc thanh phin axit amin mong mudn
trong thirc an cho phu hop cho timg loai ca.

Thic an ché bién con chira dau ci va/hodc diu thuc vat nhu dau hat
cai va diu ddu tuong lam ngudn cung cp ning lugng. Thic &n ché bién
cling chira chét két dinh, thudng & dang nguyén lidu thd gidu tinh bdt, nhu
lta my hodc bot lua my, bdt khoai tdy, gao, bdt gao, bot ddu Ha Lan, bot
dau hodic bot sdn dé tao ra thic 3n c6 d6 dai mong mudn va tao d6 én dinh.

Thirc #n ché bién con chira chét khoéng va vitamin can thiét dé gitp
c4 sinh trudng va c6 strc khoe t6t. Thirc 3n con chira cac chét phu gia khac
nhu chit mau, dé dat duge mot sb muc dich.

Thttc #n ché bién cho c4 1 thuc dn hdn hop trong d6 ty 1é giita
protein, chét béo, hydrat cacbon, viatmin, chét khoéang va chét phu gia bét

ky khéc dugc tinh toan t6i wru nhat & phi hop véi nhu cdu dinh dudng cia
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cac loai c4 dua trén d6 tudi cta né. Né6i chung 1a viéc cho an duoc thuc
hién v6i chi mét loai thirc #n va véi mdi loai thirc &n 13 da chét dinh dudng.

Thirc &n ché bién khé c6 nghia 13 thic an thudc loai €p hodc ép dun.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay s& biét ring
c6 thé cé cac diéu kién din dén sai sb gifta gi4 tri mong mudn cta thanh
phan thirc 3n trong cdng thirc pha ché va gi4 tri thuc cua thanh phén trong
thirc #n ché bién. Do d6, muc do sdy thirc &n qué it hojdc qua nhiéu trong
quy trinh san xu4t s& din dén mot s thanh phan khac bi “lodng” hodc
“d3c” twong mg. Tuong tu, viéc bd sung qua nhiéu diu hoic qua it dau vao
thirc &n kho s& din dén céc thanh phan khac bi “lodng” hoac “dic” tuong
Gtng. M6t vai thanh phan thirc in nhay cam, nhu astaxanthin, c6 thé bi phén
hﬁy mdt phan trong qué trinh san xuét, vi du trong budc ép din hodc trong
budc sdy kho. Didu nay dugc goi 13 tdn hao quy trinh. Ngoai ra, lugng
thanh phan thirc &n nhay cam c6 thé bi giam trong bao quan thirc dn, goi 1a
t6n hao bao quan. Trong qua trinh ché bién khiu phén thirc in cho c4 trong
cac diéu kién nhu vay, can phai bd sung astaxanthin véi luong nhiéu hon
lwong mong mubn. Khi phan tich astaxanthin trong thirc #n cho c4, c6 thé
nhan thiy ring gia tri thuc c6 thé thdp hon hodc cao hon gié tri duoc cong
b6. Do d6, khi thirc in cho c4 cong b 13 chira 10ppm astaxanthin, thi didu
ndy c6 nghia 13 gia trj thyc ctia né ¢ thé nhé hon 10ppm, va tuong ty khi
thirc #n cbéng bd 1a chira 40ppm astaxanthin, thi gia tri thuc ctia né c6 thé
16n hon 40ppm astaxanthin. Sai s a4m, ching han “nhd hon”, cé thé 16n
hon sai s6 dwong.

Polyphenol 1a nhém 16n va phirc tap cac chit c6 ngudn gbc ty nhién
duoc tim thiy trong thyc vét. Trong phan dudi ddy su phan loai theo Belitz
va Grosch (1999) trong Food Chemistry, 764-775. Springer, second edition,

dugce st dung lam co s&. Céc tac gia nay phan loai chét phenol thanh:

-10-
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1) Axit hydroxyxinamic, axit hydroxycoumarin va axit hydroxybenzoic.
Luu ¥ ring c6 thé sir dung thuat ngit axit phenol carboxyl chung cho ba
nhom nay;

2) Flavan-3-ol (chaterin), flavan-3,4-ol va proanthoxyanidin (goi ngin
gon 13 chét tanin);

3) anthoxyanidin;

4) flavanon; va

5) flavon va flavonol

Luuy réng cac nhém 2-5 dugc gbp lai thanh mot nhédm 16n co tén 1a
flavonoid.

Axit frulic (axit 3-(4-hydroxy-3-metoxyphenol)prop-2-enoic) thudc
nhom axit hydroxyxinamic. Axit galic (axit 3,4,5-hydroxybenzoic) va axit
syringic (axit 4-hydroxy-3,5-dimetoxybenzoic) thuéc nhém axit hydroxybenzoic.

Patent EP 1284101 bdc 19 viéc st dung luong polyphenol thudc nhém
flavonoid, cu thé hon 1a proanthoxyanidin, két hop véi carotenoit trong
thitc #n cho c4 dé cai thién mau & da va thit c4. Tét hon 13 thirc #n nay chira
0,004%-0,02% khdi luong astaxanthin. Gi4 tri ndy bing 40mg-200mg
astaxanthin trong lkg thirc &n, tuong duong véi 40ppm-200ppm. Trong
mét vi du, ca hdi cau véng dugc an trong 2 thang thirc dn chira 60% bot c4,
24% bot lta my, 10% banh khé dau dau tuong va 6% cac thanh phan khéc
bao gdm chét béo va canxi phosphat. Chuyén gia trong linh vuc dinh
dudng cho cé véi su trg gitip cua bang dinh dudng chuén s& x4c dinh dugc
rang thirc &n ndy ¢6 chira céc thanh phén chinh sau 46%-47% protein, 13%-
15% chét béo, 9,2%-9,4% tro va Xép xi 1,8% chét so néu céc gia tri cia dau
tuong béo toan phan hodic bt dau tuong dd chiét duge st dung cho banh
khé dau dau tuong. Trong bang 2 cia tai liéu ndy cling boc 10 rang ché
phim chira cac thanh phan chinh ndm trong giéi han sau day: protein tho >

46%, chit béo thd >12%, va tro thd < 17%. Astaxanthin véi lu’Qng 80ppm
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dugc bd sung vao thic an nay. Trong thirc #n thyc nghiém, 0,1% san phim
thuong mai KPA-F tir Kikoman K.K ciing dugc bd sung thém. Tai liéu dé
cling dé c4p rang san pham nay chira 16% proantoxyanidin. Trong c6ng b
s& W02001/095747 boc 16 ring proantoxyanidin trong san phdm nay
thudng duge chiét tir hat nho. Cudi qua trinh thir nghiém, lugng astaxanthin
trong bip thit xac dinh dugc bing 6,57ppm trong nhém cé bd sung
astaxanthin va 8,25ppm trong nhém cé bd sung protoxyanidin.

Trong vi du khac, c4 duge cho 14 4n san phdm thuong mai Tennen
Shiageyou 5p do Nippon Haigoou Shiryo K.K cung cip. Hon hop thirc an
nay chira 54% bt ca, 39% lia mi va ba ddu tuwong, 5% cam gao va 2%
canxi phosphat, mudi va canthaxanthin. Céc thanh chinh cta thic in nay la
protein thd > 46%, chét béo thd > 7% va tro < 13%.

Luong astaxanthin trong thitc &n nay khéng dugc ghi rd, nhung c6 thé
coi 13 bing véi lugng c6 trong vi du 1, ching han 80ppm. Luong
proantoxyanidin l1a 160ppm.

JP 8332052 md ta viéc stt dung hén hop flavanol va axit kojic dé én
dinh mau trong thit ca, thuc phém tSt cho stc khoe, va thirc dn cho c4. Tai
liéu nay khong md ta viéc sit dung hdn hop astaxanthin, flavanol va axit
kojic trong thirc &n cho c4, c6 thé 1am ting kha nang gilt lai astaxanthin
trong bap thit c4, va tir tai lidu nay ngudi c6 hidu bié'tltrung binh trong linh
vuc k¥ thuét nay khong thé du doan duogc tac dung nhu vay. _

JP2006-50901-A, WO 2004/006687 d& cap dén thirc an, bao gdm thirc
&n cho c4, chira carotenoit, gdm astaxanthin, phenol propanoid, bao gém
axit ferulic va axit phytic. Tai liéu ndy cling mé ta hén hop nay c6 tac dung
t6t trong viéc 6n dinh astaxanthin trong thirc an. Tai liéu nay khéng md ta
viéc thic &n nay c6 thé dung cho c4. Tir tai liéu ndy ngudi c6 hidu biét

trung binh trong linh vyc k§ thuat nay khéng thé du doan duogc viéc st
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dung axit ferulic hodc két hop vé6i cac chét phu gia khac c6 thé lam ting
kha niing giit lai astaxanthin trong bép thit ca.

JP2005-176799-A & cép dén thirc an cho cé chita astaxanthin va axit
ferulic va gama-oryzanol. Tai liéu nay cling mé ta hdn hop axit ferulic va
gama-oryzanol ¢ tic dung nhu 13 chit 6n dinh ddi vé6i astaxanthin trong
thitc &n cho c4 nhur dugc thé hién trong bang 6. Tai liéu nay cling cho biét
rang hdn hop ndy c¢6 anh huéng c6 loi 1én mau da c4 vén bién khi thic dn
chira 60ppm astaxanthin. Pa s6 anh huéng nay 1a do cac chét phu gia da
ngin hodic giam qua trinh tao ra melamin, khién cho mau sang hon. Phan
tich héa hoc da c4 cho thiy luong astaxanthin ting x4p xi 10% khi dung
hén hop chita 50% axit ferulic va 100ppm axit ferulic nhu dugc thé hién
trong bang 4. Viéc bd sung chi 100ppm axit ferulic khong lam tang luong
astaxanthin, va 1000ppm axit ferulic lam tang it lwgng astaxanthin. Tir tai
liéu ndy ngudi cé hiéu biét trung binh trong linh vyc k§ thuat nay khong
thé du doan tac dung cua viée sit dung axit ferulic c6 thé 1am tang kha ning
giit lai astaxanthin trong bip thit c4.

JP 2002 218940 & cap dén dung dich chira axit galic dé lam n dinh

mau sac cua lat ca sau khi da dugc lam thit, dong lanh va ra dong.

Ban chat k¥ thuat cua sang ché

Muc dich cta sang ché 1a @& khic phuc va gidm bét it nhat 1a cac
nhuoc diém cua cac giai phép‘ k¥ thuat da biét.

Muc dich ctia sang ché dat duoc béi giai phép dugc bdc 16 trong phin

md ta dudi day va trong yéu cau bao ho kém theo.

MO ta vin tit cic hinh vé
Fig.1 1 5 thi thé hién ty 1& giit lai astaxanthin trong bép thit ¢4 so vdi

luong astaxanthin bd sung vao trong thitc dn & ba muc astaxanthin khac
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nhau két hop v6i bdn mirc axit galic khac nhau trong thirc an va so véi thuc
an khong c6 axit galic;

Fig.2 1a d6 thi thé hién ty 1€ gitr lai astaxanthin trong bép thit ca so vdi
luong astaxanthin bd sung vao trong thirc in & hai muc astaxanthin khac
nhau trong thitc &n d6i chimg va thirc n chita muc axit ferulic thdp va
trung binh; va

Fig.3 14 d0 thi thé hién ty 1& giit lai astaxanthin trong bép thit c4 so vdi
lwgng astaxanthin bd sung vao trong thirc &n & hai mirc astaxanthin khac
nhau trong thirc #n d6i chimg va thirc &n chira lugng axit syringic thdp hodc

trung binh.

MBS ta chi tiét sang ché

Theo khia canh thtr nhit cia séng ché 14 d& xuét thirc 4n cho c4 dang
ép din chira lugng nhé hon 10% khdi luong tro, nhidu hon 20% khdi lugng
chét béo, nhé hon 20% khéi lwong nguyén lidu thé chtra tinh bot, va
astaxanthin. Thirc &n cho c4 ndy chira it nhat mot chét chdng oxy hoéa hoa
tan trong nudc dugc chon tir nhém bao gém axit galic (axit 3,4,5-
hydroxybenzoic) va axit syringic (axit 4-hydroxy-3,5-dimetoxybenzoic),
trong d6 chét chéng oxy hoé hoa tan trong nudc c¢6 mit véi ham lugng nam
trong khoang tir 10 dén 75ppm hodc véi ham lugng ndm trong khoang tir
76 dén 750ppm tinh theo tdng khdi lwong cta thirc n. thirc in cho c4 nay
chtra astaxanthin véi lugng nim tfong khoang tir 10 dén 40mg trong lkg
thirc an.

Chét mau nay cé thé 13 astaxanthin ty nhién, dic biét 13 astaxanthin
téng hop. Chat mau nay c6 thé duoc chon tir nhém bao gdém astaxanthin ty
nhién va astaxanthin tbng hop.

Thirc #n cho c4 ndy ciing c6 thé chira nhiéu hon 25% chét béo. Didu

nay c6 loi doi véi thirc an cho c¢6 hoi. Theo phuong an khac, thirc an cho cé
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ndy c6 thé chira nhidu hon 30% chit béo va theo phuong an khac nitra chira
nhiéu hon 33% chét béo.

Theo khia canh tht hai, séng ché d& xudt phuong phép 1am tang kha
ning giit lai astaxanthin trong thit ca hdi bing cach cho c4 hdi twoi in thic

an nay.
Vi du thye hién sang ché

Duéi day la céc vi du theo cac phuong an wu tién duge minh hoa trong

cac hinh vé kém theo.

Vidul

Thir nghiém dugc tién hanh trén c4 hdi (S. salar) trong thoi gian 5,5
thang tir ngay 11/11 dén ngay 5/5. Thir nghiém duogc tién hanh trong bé c6
duong kinh 1m. Bé dugc db dz‘?ty nude bién va nhiét d6 nude bién duogc gilr
trong khoang tir 8°C dén 12°C trong thoi gian thir nghiém. C6 34-35 c4 thé
c4 trong mdi bé. Khéi lugng trung binh ban diu 14 118g. Nhém dbi ching
gdm ba bé, trong khi m&i nhém thur nghiém gdm mot bé.

Bang 1 cho biét thanh phén cua thirc an dbi chimg.
Bang 1
Thanh phan cta thitc &n ddi chimg, dugc ché bién dé chira 15ppm, 30ppm

va 45ppm astaxanthin

Nguyén liéu tho Ham lugng (%)
Néng do protein dau tuong, Imcopa 15,9
Laa mi 16,2
Gluten lua mi 7,1

Bot c4, South American LT 38,2
dau c4, nordic 22,4
Betafin 0,042
Lutavit C Aquastab 35 % 0,014
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Hon hop chat khoéng 0,1
Hon hop vitamin 0,1
Carophyll Pink” 0,015; 0,030; 0,045

) chira it nhat 10% astaxanthin tinh khiét

Thirc an chira c4c thanh phan chu yéu sau:

protein 43,5%; chét béo 27,7%; nudc 7,8% va tro 8,0%.

Tao ra thtrc dn ché bién c6 ba mic astaxanthin khac nhau 13 15,30 va
45 mg astaxanthin/kg tuong Ung, d& dung lam ca thic an dbi chimg 14n
thirc an thir nghiém, bang cach bd sung luong Carophuyll Pink khac nhau
vao hdn hop bot trude giai doan ép dun.

B sung axit galic vao hdn hop bdt c6 cong thirc ché bién gidng nhu
thirc an d6i chimg dé 1am thirc n thir nghiém. Axit galic dugc bd sung theo
bén muc vao thic #n thir nghiém, tuong tng 13 mic thip, mic trung binh,
muc cao va mirc rit cao. Mirc thép 1a mirc c¢6 lugng axit galic tir 10ppm
dén 75ppm, trong vi du 13 15ppm; mirc trung binh 13 muc c6 lugng axit
galic tir 76ppm dén 750ppm, trong vi du 1a 400ppm; muc cao 1a mirc c6
lugng axit galic tir 751ppm dén 1200ppm, va mirc rat cao la muc c6 luong
axit galic trén 1500ppm, trong vi du 14 3600 ppm.

O thoi diém két thic thir nghiém, c4 hdi c¢6 khéi lwong trung binh 1a
557g. SGR 1a tir 0,84%/d dén 0,89%/d. Lang c4 14y phan philé va phén tich
dé x4c dinh astaxanthin hai 14n trén mdi mAu. Astaxanthin duoc phan tich
bang HPLC theo phuong phép duoc phat trién bdi Roche c¢6 cai bién. Két
qua duoc thé hién trén Fig.1.

Nhu duge thé hién trén Fig.1, ty 1€ gilt lai astaxanthin 1 hau nhu
khong d6i khi luong astaxanthin thay d6i trong khoang tir 15ppm dén
40ppm trong thirc &n ddi ching. D4 biét ring ty 16 giit lai astaxanthin giam
xudng khi ting luong astaxanthin, dic biét 13 tr mirc 40ppm trd 1én

(Ytrestoyl va cac ddng tac gia, 2008, Utilisation of astaxanthin in Atlantic
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salmon from seawater transfer to slaughter, XIII International Symposium
on Fish Nutrition and Feeding. June 1-5’th). Két qua cho thiy rang viéc bd
sung axit galic véi lugng cao tic dong x4u dén ty 18 giit lai astaxanthin.
Viéc bd sung axit galic véi lugng rét cao lam cho ty 1€ gilr lai astaxanthin
kém hon so véi & cac lugng thir nghiém khéc. Pidu nay c6 thé 1a do axit
galic & mirc ndy c6 tac dung gidng nhu chét tién oxy héa. Hién tuong nay
da dugc mo ta trong Edwin N. Frankel, 2007, Antioxidants in Food and
Biology, The Oily Press, 2007.

Thir nghiém cho thiy diéu bét ngd 1a viée bd sung axit galic & mirc
thdp nhét cling cho tic d6ng tot nhuw muc trung binh trong viéc giir lai ty 1€
astaxanthin. RS rang rang tic dong nay 1a 16n nhit & mirc astaxanthin thdp
trong thtrc &n do c6 su khac nhau khong nhiéu trong ty 18 gitr lai khi lugng
astaxanthin trong thirc &n x4p xi 40ppm. Khong bj ring budc béi Iy thuyét,
tac gia sang ché nay cho ring két qua quan séat duge c6 thé 1a do chét chéng
oxy héa duge bd sung di 1am giam nhu ciu astaxanthin hodic thay thé mot
vai churc nang sinh hoc cla astaxanthin trong viéc giit lai chltc ndng ma
astaxanthin c6 thé cé6 mirc astaxanthin thip hon.

Thir nghiém cho biét ring ty 18 giit lai astaxanthin ting déng k& & murc
astaxanthin thip trong thirc #n. Lugng astaxanthin 15ppm-20ppm trong
thirc dn duogc tin 1a mic giit lai, tic 13 luong astaxanthin gitr lai trong bip
thit cd khi n6 16n. Luong 20ppm-70ppm dugc tin 1a mirc tao mau, tic 1a
luong astaxanthin thém trong bip thit ca khi 16n va do d6 lam cho thit tré
1én d6 hon. Bing cach 4p dung sang ché nay luong astaxanthin trong thirc
an c6 thé dugce giam @& giit lai mic sic t6 trong bép thit. Bang cach 4p
dung sang ché nay, ciing c6 thé sir dung astaxanthin trong thic an chén
nudi véi mirc binh thudng dé cai thién mau hoi do trong bép thit. Ca hai

céch ap dung nay s& gitp tiét kiém chi phi cho chat mau.
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Vidu2

Thir nghiém dugc thyc hién véi ca hdi (S. salar) tir ngay 04/05 dén
ngdy 20/08. Thir nghiém dugc tién hanh trong bé c6 dudng kinh 1m. Bé
duge db day nuéc bién va nhiét d6 nude bién duoc giit trong khoang tir
8,3°C dén 11,8°C trong qua trinh thir nghiém. C6 30 c4 thé c4 trong mdi bé
va khéi lugng c4 ban diu 14 0,2kg. Nhém déi chimg gdm 2 bé duoc cho #n
theo ché do an thudng ngdy, trong khi nhém thir nghiém gém mot bé dugc
cho #n thirc &n c6 bd sung axit ferulic & mirc trung binh va 2 bé dugc cho

an thirc n theo ché d6 in thudng ngay cé bd sung axit ferulic & mirc thip.

Bang 2

Hdn hop thirc dn ché bién dbi chimg chtra 20ppm va 40ppm astaxanthin
Nguyén li€u tho Ham lugng (%)
Laa mi 13,7
Gluten lta mi 10,9
Bot ca, South American LT 38,0
San pham cd protein d4u tuong, Imcopa 13,4
Dau céc, nordic 23,7
Chét khoang va vitamin 0,3
Carophyll Pink" 0,020; 0,040

Y chira t6i thiéu 10% astaxanthin tinh khiét

Thirc an c6 cac thanh ph.c‘?m chinh sau: protein 44,5%; chét béo 28,2%;
nuéce 7,6% va chit tro 7,2%.

Thitc &n thir nghiém c6 hdn hop gidng nhu trong bang 2 va ngoai ra
b sung axit ferulic du6i dang bot khd vao hdn hop bot trude khi ép dun.
Axit ferulic dugc bd sung & 2 mirc: mirc thip va muc trung binh, trong do
cac muc nay dugc xac dinh nhu trong vi du 1.

Mdi thirc &n duge ché bién véi 2 mic astaxanthin, 20mg/kg va 40

mg/kg.
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Khi két thiic thir nghiém, c4 c6 khdi luong trung binh 1a 0,7kg. Su
phét trién cta c4 nhu véy 1a dap tmg ky vong & chd hé sb bién ddi thic an
1a tir 0,84 dén 0,88, trong khi SGR 1a tir 1,10%/d dén 1,21%/d. Lang c4 liy
phén philé va phén tich dé x4c dinh lugng astaxanthin. 30 c4 thé cé tir mdi
bé duoc phan tich riéng bang NIR. Két quéa dugc thé hién trén Fig.2. Fig.2
thé hién gi4 tri ndng do astaxanthin thuc trong céc thirc an khac nhau.

Nhu ky vong, thir nghiém cho thdy ring luong astaxanthin téng trong
bép thit khi ting luong astaxanthin trong thirc &n trong khoang thoi gian b
sung nay. Viéc bd sung axit ferulic & muc thap c6 tac dung c6 loi dén ty 1€
gilt lai astaxanthin khi thirc &n chira lvgng nhé hon 20ppm astaxanthin.
Viéc bd sung axit ferulic & murc trung binh c6 tac dung c6 loi dén ty 18 giir

lai astaxanthin khi thirc #n chira nhidu hon 30ppm astaxanthin.

Vidu3

Thir nghiém dugc thyc hién véi ca hdi (S. salar) tir ngdy 04/05 dén
ngdy 20/08. Thtr nghiém dugc tién hanh trong bé c6 duong kinh 1m. Bé
dugc d6 day nudc bién va nhiét do nuéc bidn dugc gilt trong khoang tir
8,3°C dén 11,8°C trong qua trinh thtr nghiém. C6 30 c4 thé c4 trong mdi bé
va khéi lugng c4 ban diu 1a 0,2kg. Nhém dbi chimg gdm 2 bé theo ché do
an thudng ngay, trong khi nhém thir nghiém gém mot bé cho an thirc &n ¢
b sung axit syringic & mic trung binh va 2 bé theo ché do an thudng ngay
¢6 bd sung axit syringic & mirc thap.

Trong bang 3 14 thanh phén thirc an dbi ching.
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Bang 3
Hon hop thtc #n dbi chimg dugc ché bién dé chua 20ppm va 40ppm
astaxanthin
Nguyén li€u thd Ham lugng (%)
Lua mi 13,7
Gluten lua mi ‘_ 10,9
Bot ca, South American LT 38,0
San pham c6 protein dau tuong, Imcopa 13,4
Dau céc, nordic 23,7
Chét khoéng va vitamin 0,3
Carophyll Pink" 0,020; 0,040

" chira t6i thiéu 10% astaxanthin tinh khiét

Thuc an chra cac thanh phén chinh sau: protein 44,3%; chét béo
28,4%; nudc 7,5% va tro 7,2%.

B6 sung axit syringic dudi dang bot kho vao hdn hop thtc an ddi
trimg truée khi ép dun. Axit syringic dugc bd sung & 2 mirc: mirc thép va
muc trung binh, trong dé cdc mic duge x4c dinh nhu trong vi du 1.

MJi thirc #n dugc ché bién véi 2 mirc astaxanthin: 20mg/kg va
40mg/kg.

Khi két thic thir nghiém c4 c¢6 khéi lwong trung binh 14 0,7kg. Su phat
trién ctia ca nhu vay 13 dap tmg ky vong, hé sb bién dbi thirc an 14 tir 0,84
dén 0,88, trong khi d6 SGR 1a tir 1,10%/d dén 1,21%/d. Lang c4 l4y phén
philé va phan tich d& x4c dinh lugng astaxanthin (30 cé thé c4 tir mdi bé
duoc phan tich riéng bang NIR). Két qua dugc thé hién trén Fig.3. Fig.3 thé
hién céac gia tri thuc riéng do astaxanthin trong cac thirc an khac nhau thu

dugc bang phén tich nay.
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YEU CAU BAO HO

1. Thire &n cho c4 dang ép dun chira lugng nhé hon 10% khdi lwong tro,
nhiéu hon 20% khéi lugng chit béo, nhd hon 20% khéi lugng nguyén liéu
tho chira tinh bgt, va astaxanthin, dic trung & chd, thirc n cho ca nay chira
it nhat mot chét chéng oxy hoa hoa tan trong nudc dugc chon tir nhém bao
gdm axit galic va axit syringic, trong d6 chit chng oxy hoé hoa tan trong
nude ¢6 mit v6i ham lugng ndm trong khoang tir 10 dén 75ppm hodc védi
ham lugng nim trong khoang tir 76 dén 750ppm tinh theo tdng khdi lwong
cta thire dn nay, va trong d6 thirc an cho cé nay chira astaxanthin véi luong

nim trong khoéng tir 10 dén 40mg trong lkg thure an.

2. Thire #n cho cé theo diém 1, dic trung & chd, thitc dn cho c4 nay chua

nhiéu hon 25% khéi lwong chét béo.

3. Phuong phép cai thién sy tich tu mau trong thit c4 hdi bao goém viéc cho
c4 an thirc &n cho c4 chira lugng nhé hon 10% khéi lugng tro, nhidu hon
20% khéi lugng chat béo, nhd hon 20% khéi luong nguyén liéu tho chira
tinh bot, va astaxanthin, dic trung & chd, thirc dn cho ca nay dugc bd sung
it nhat mot chit chéng oxy hoa hoa tan trong nudc dugce chon tir nhom bao
gdm axit galic va axit syringic, trong d6 chét chdng oxy ho4 hoa tan trong
nude ¢6 mit v6i ham lugng nim trong khoang tir 10 dén 75ppm hodc véi
ham luong nam trong khoang tir 76 d&n 750ppm tinh theo téng khéi luong
clia thirc &n nay, va thirc #n cho c4 ndy con dugc bd sung astaxanthin véi
lwong nim trong khoang tir 10 dén 40mg trong lkg thire &n cho c4, va thic
in ndy dugc cho c4 hdi dn dé cai thién kha ndng gilt lai astaxanthin trong

thit ca.
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