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ABSTRACT

The aim of this study is to describe actiwihtvities of some digestive enzymes of
snakehead larvae from day 1 to day 35 after hatching, feeding with two different diets.
In the first treatment, larvae were fed with live feed including Moina sp. and marine
trash fish, in the second treatment, larvae were still fed with live feed, but live feed was
gradually replacement by formulated diet from day 17 onwards. Larvae were sampled
at 1; 3, 5; 7; 9, 12; 15; 18, 21; 25; 30 and 35 days afier hatching (DAH), before
feeding in the morning. The result showed that, amylase enzymes activity fluctuated
during the research period and reached 3.68+0.17 mU/mg protein in live feed
treatment and 5.77+0.14 mU/mg protein in formulated diet treatment at 35 DAH.
Proteolytic enzymes were detected at low level as early as hatching and remained
constant until 12 DAH. Trypsin activity increased significantly at 21 DAH. The highest
pepsin activity was 1.44+0.26 mU/mg protein, recorded at 25 DAH, and the highest
trypsin and chymotrypsin activities were 333+19.9 mU/mg protein and 1,773+62.3
mU/mg protein respectively, at 35 DAH. Pepsin and trypsin activities of larvae feeding
with live feed were significantly higher than those fed formulated diet. However, the
higer a-amylase activity was found in larve fed formulated diet treatment.

TOM TAT

Nghién citu xdc dinh sy bién doi vé hoat tinh enzyme tiéu hda ciia ong tiéu héa & cd léc
bét diroe tién hanh tiv ngay 1 dén ngay thir 35 sau khi cd né véi 2 ché dg cho an khdc
nhau. Nghiém thire 1 sir dung hoan toan thire an tuoi song la Moina va cd tap (TATS),
nghiém thirc 2 cd tap dwoc thay thé bang thirc an ché bién tir ngay 17 ré di (TACB).
Mau duwoc thu vao budi sang truoc khi cho dn vao cac ngay 1; 3, 5; 7; 9; 12; 15; 18;
21; 25; 30 va 35 dé phan tich sw bién doi ciia enzyme tiéu héa. Két qud cho thdy, hoat
tinh enzyme amylase bién dong trong sudt giai doan phdt trién ciia cd, dat cao nhat
3,68+0,17 mU/mg protein & nghiém thirc TATS va 5,77+0,14 mU/mg protein ¢ nghiém
thire TACB vdo ngay thit 35. Trong khi d6, cdc enzyme tiéu hoa protein duwoc phat hién
Voi mire thap ¢ giai dogn mdi né va én dinh cho dén ngay 12. Trypsin ting ¥ nghia ¢
ngay thir 21. Ham lheong pepsin, dat gid tri cao nhdt vao ngdy 25 & nghiém thirc TATS
voi mute 1,44+0,26 mU/mg protein. Hoat tinh enzyme trypsin va chymotrypsin dat mirc
cao nhdt la 333+19,9 mUlng proteinvd 1.773+62,3 mU/mg protein vio ngdy 35 ¢
nghiém thitc TACB. Khi so sanh dnh huéng ciia hai logi thire dn lén hoat tinh ciia
enzyme thi thay rang cé si khdc biét cé ¥ nghia thong ké (p<0,05). Doi véi ¢ an thire
an cd tap hoat tinh enzyme pepsin va trypsin cao, trong khi do cd dan thire én ché bién
c6 ham luong a-amylase cao hon.

Trich dan: Ngé Minh Dung, Nguyén Thi Long Chau, Bui Minh Tam Pham Thi Ta Nga va Tran Thi Thanh
Hién, 2017. Nghién ctru sy thay d6i hoat tinh mot sé enzyme tiéu hoa cua ca 1oc den (Channa
striata) tir giai doan bot dén 35 ngay tudi véi thirc dn khac nhau. Tap chi Khoa hoc Truong Dai
hoc Can Tho. 49b: 84-90.
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1 GIOI THIEU

Ca 16¢ den (Channa striata) la loai ca dir, an
thit, c6 thé nudi thAm canh va dat nang suét cao.
Trong ty nhién, thirc an cta ca 16c la dong vat.
Trong qua trinh san Xuét giéng, ca 1oc bdt duoc
cho an bang trimg nudc (Moina) sau d6 chuyén
sang ca tap xay nho, khi nuéi thuong phim su
dung ca tap, 6c buou vang. Pé chu dong ngudn
thirc an va tang hiu qua cho nguoi nuéi viée thay
thé thirc an tuoi séng bang thirc 4 an vién la rat can
thlet Chinh vi ¢ d6, nhitng nam gan day da c6 mot
sO nghién ciru thay thé ngudn ca tap dé nudi cé loc,
trong d6 dic biét quan tim dén viéc tap cho ca st
dung thirc an ché bién. Qin er al. (1997) thir
nghiém két hop thirc n ché bién va Artemia cho ty
1¢ séng cao. Tran Thi Thanh Hién va ctv. (2011)
thir nghiém phuong thirc thay thé thirc an ché bién
trong wong cé 1oc cho thiy thoi diém thich hop dé
¢4 bot st dung hiéu qua thic an ché bién 1a 17
ngdy tudi. Mot s6 nghién ciru chi ra rang c6 thé
thay thé 50% protein bot ca bang protein bot dau
nanh (Ly Vi Minh, 2010) hoac cam gao (V0 Minh
Qué Chéu, 2010) dé lam thirc dn ché bién nudi ca
l6c. Tran Thi Thanh Hién va ctv. (2011) nghién
ctru chuyén dbi thire an wong cé 16¢ bong (Channa
micropeltes) cho thiy phuong  thire chuyén déi
thich hop tir thirc an tuoi song sang thtre an ché
bién 1a thay thé 10%/ngay ¢ thoi diém ca dat 30
ngay tu01 va thay thé 10%/3 ngay khi ca dat 40
ngay tudi. Két qua nghién ctru cho thay sau 10 tuan
thi nghiém chuyén doi thirc dn ché bién ¢ giai doan
ca dat 40 ngdy tudi v6i phuong thirc thay thé
10%/3 ngay cho ty 1& sdng va tang truong tuyét doi
kha tot, 1an luot 12 61,1% va 0,91g/ngay.

Céac nghién cu da chi ra rang hoat tinh cua
enzyme ti€u hoa phu thudc vao loai thirc an ca an
vao, va dong thdi c6 mot mdi quan hé giita qua
trinh phat trién, hoan thién cc co quan cta hé tiéu
héa véi hoat tinh cia enzyme (Kuz’mina and
Gelman, 1998; Cara et al., 2003; Faulk et al., 2007;
Manee et al., 2012). Béi véi ca 16c (Channa
striata) da c6 mot sd nghién ctru vé sir dung thirc
an ché bién va danh gia hiéu qua cua viéc sir dung
thirc an ché bién (Hien ez al., 2016). Tuy nhién,
chua c6 nghién cru vé sy phat trién cia cac
enzyme tiéu hoa, cling nhu anh huong cua viée
chuyén doi thirc an 1én qua trinh phat trién cia 6ng
tiéu hoa.

Viéc chuyén ddi thirc an cho c4 16¢ sao cho phu
hop vé thanh phan dinh dudng thic an ciing nhu
thoi diém tap an 1a rat quan trong. Vi vdy, nhiing
hiéu biét vé sy hinh thanh, phat trién va hoan chinh
céc enzyme tiéu hoa tir khi c4 né cho dén giai doan
c4 gidng 1a rat can thiét.
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2 PHUONG PHAP NGHIEN CUU
2.1 BH tri thi nghiém

Thi nghiém gém 2 nghiém thirc voi 3 lan lap
lai, ca loc bot 1 ngay tudi duge b tri hoan toan
ngau nhién trong 6 bé composite (thé tich 1 m*/bé)
v6i mat d6 2.000 con/m®. Nghiém thirc st dung
thirc an twoi séng (TATS), ca dugc cho an Moina
va ¢4 tap bién, bit dau tir ngy tudi thir 10 Moina
dugc thay thé dan bang ca tap vdi ti 16 thay thé
tang dan 20% ca tap/ngay. Pbi véi nghiém thirc sir
dung thirc an ché bién (TACB), ban dau ca duoc
cho an nhu nghiém thitc TATS, dén ngay tudi thir
17 TATS dugc thay thé dan bang TACB véi ti 18
tang dan 10% TACB/ngay (Tran Thi Thanh Hién
va ctv., 2011). Thanh phan thirc dn ché bién trong
thi nghiém duoc trinh bay trong Bang 1. Céac thanh
phan thie an duoc dinh luong, tron déu va ép qua
lu6i c6 mat kinh ludi 1,2 mm sau d6 nghién thanh
manh nho. Thire dn sau ché bién duoc sy kho va
bao quan & nhiét do -20°C trong sudt thoi gian thi
nghiém.

Bang 1: Thanh phén thirc iin thi nghiém (% tinh
theo khoi lugng kho)

Nguyén li¢u Ti 1€ (%)
Bot ca Kién Giang (65% CP) 55,3
Bt déu nanh ly trich béo (47% CP) 15
Cam 10
Bot mi 12,7
Khoang va vitamin * 2
Déu c4 2,95
Chat két dinh 2

** Vitamin va Mineral mixture (unit/Kg): Vitamin 4,
2.000.000 1U; Vitamin D, 400.000 1U; Vitamin E, 6g;
Vitamin Bi, 800mg; Vitamin Bz, 800mg; Vitamin Bi2,
2mg; Calcium D. Panthotenate, 2g; Folic acid, 160mg;
Vitamin C, 15g; Cholin Chloride, 100g; Ferous (Fe?"),
1g; Zinc (Zn’*), 3g; Manganese (Mn*), 2g; Copper
(Cu?*), 100mg, Iodine (T), 20mg; Cobalt (Co**), 10mg;
DL-Methionin, 60g, L-Lysin, 30g

Bang 2: Thanh phén dinh dudng ciia thirc in sit dung
trong thi nghiém (% khoi lwgng kho)

Loai thirc in st dung trong

Thanh phan dinh thi nghiém

- o/ - |
du;o‘ ne (AA) vat . Cabién Thirc an
chat kho) Moina £ pek
xay cheé bién
Protein 56,4 81,7 49
Lipid 19,9 2,68 6,81
Khoang 11,1 5,47 12,5

A;m' do ,cda Moina: 92,7%; Ca bién xay: 76,0%, Thirc an
che bien: 9,41%

2.2 Cham séc va quan ly

C4 duoc cho an theo nhu ciu 4 lan/ngay luc 7,
11, 13 va 17 gio. Thirc an thua va phan ca duoc
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siphon 1 lan/ngay. Thi nghiém dugc thuc hién
trong 35 ngay. Céac yéu té méi truong duoc theo
ddi hang ngay (lic 7 gio va 14 gid) gdbm nhiét do
do bang nhiét ké va pH do bang may do pH (YSI -
M¥). Céc chi tiéu NO,, TAN dugc thu 1 tudn/lan
va phan tich theo phuong phap Diazonium va
Idophenol blue tai Phong Quan 1y chit luong nudc,
B6 mén Thuy sinh hoc ing dung, Khoa Thuiy san,
Truong Pai hoc Can Tho.

2.3 Thu miu va céc chi tiéu phan tich

Méu ca dugc thu ngiu nhién vao budi sing
trude khi cho ca an va dugc thu vao cac ngay tha 1;
3;5;7,9; 12; 15; 18; 21; 25; 30 va 35 sau khi no.

Tir 1-15 ngay tudi mau duge thu nguyén con.
Tir ngay thir 18 trg di, mau dng tiéu héa duoc chia
thanh 2 phén riéng biét 1a da day va rudt dé phan
tich enzyme va so sanh sy khac nhau gifta hai
nghiém thirc. Mau sau khi thu duoc rura sach bang
nude cit, cho vao ong eppendorf va bao quan ¢ -
80°C. Khdi luvong mau cho vao mdi dng eppendorf
1a 0,2 g. Khi phan tich, mau duoc rd dong trong
nuée da va nghién trong dung dich dém pH 6.9.
Sau d6 ly tam véi toc do 4.200 vong & 4°C trong
30 phut, rat phan dich trong phia trén trir trong
eppendorf & -80°C cho dén khi phén tich hoat tinh
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cua enzyme. Pepsine dugc phan tich theo phuong
phap cua Worthington (1982), trypsine theo
phuong phap ctua Tseng et al. (1982). Phan tich
chymotrypsine theo phwong phap cia Worthington
(1982), amylase theo phuong phép cia Bernfeld
(1951) va protein theo phuong phap Bradford
(1976). Thic an ché bién va thirc an twoi song
dugc phan tich thanh phan hoéa hoc (Am d9, tro,
protein, lipid) theo AOAC (2000).

2.4 Xirly sb lidu

Céc sb lidu & cac thi nghiém dugc tinh toan gia
tri trung binh, do l1éch chuan bang chwong trinh
phan mém Microsoft Excel 2010 va SPSS 16.0. So
sanh trung binh khac biét gitta 2 nghiém thuc thuc
an bang kiém dinh bién doc lap (T-test), so sanh
trung binh khac biét vé ham luong enzyme giira
cic ngdy bang phan tich ANOVA va phép thir
DUNCAN ¢ mirc y nghia 95%.

3 KET QUA VA THAO LUAN

3.1 Cac chi tiéu méi truong

Trong sudt qué trinh thi nghiém, pH dao dong
trong khoang 7,3-8,3 Nhiét do bé thi nghiém dao
dong tir 28,1 dén 30,6°C, cac chi tiéu TAN vao
NO; déu nhé hon 0,1 mg/L.

Bang 3: Cac yéu td mdi truong trong thoi gian thi nghiém

pH

T°C

Nghi¢m thire Sang Chidu Sang Chiéu TAN NO»
TATS 7,36+0,23 8,35+0,18  28,13+0,27  30,57+0,61
TACB 7,31+0,15 8,36+0,16  28,07+023  30,45+0,33 0,03-0,16  0,06-0,18

Nhin chung, cac yéu t6 moi truong  khong
chénh léch nhiéu giita sang va chiéu, tat ca deu
nam trong khoang thich hop cho hoat dong séng
clia ca va khong anh huong dén két qua nghién
clru.

3.2
protein

Hoat tinh ciia nhém enzyme phan gidi

Pepsin

Hoat tinh enzyme pepsin & ¢4 16¢ duoc tim thiy
¢ giai doan ca mdi nd va tang cham trong giai doan
1-9 ngay tudi. Pén ngay thtr 12, ham lwong pepsin
tang nhanh va dat gia tri cao nhit vao ngay 25 &
nghiém thic TATS véi mic 1,44+0,26 mU/mg
protein.

C6 su khac biét vé hoat tinh cia enzyme cua ca
0 2 nghiém thirc thuc an tr ngay 21 tro di, ¢
nghiém thirc TATS c¢6 ham lugng pepsin cao hon
so v&i nghiém thire cho an TACB va khac biét co y
nghia thong ké (p<0,05). Piéu nay c6 thé do mirc
protein cao trong thic an (TATS 81,7% dam;
TACB 49% protein) dd anh huong dén viéc tiét
enzyme tiéu hoa hodc enzyme c6 sin trong thirc an
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tuoi song. Wang et al. (2006) ciing cho rang mirc

protein trong thirc an s& anh huong dén hoat dong

cua enzyme tiéu hoa.

Biang 4: Hoat tinh enzyme pepsin (mU/mg
protein) trén ca léc den giai doan 1-35
ngay tudi

Ngay tudi TATS TACB
1 0,09+0,04° 0,10+0,06°
3 0,080,032 0,09+0,06°
5 0,29+0,09° 0,27+0,12b
7 0,24+0,04° 0,26+0,05°
9 0,17+0,01° 0,18+0,02
12 0,560,06° 0,56+0,07¢
15 0,78+0,13° 0,74+0,11¢
18 0,89+0,27¢ 0,6120,08°
21 1,410,109 0,93+0,05
25 1,44+0,26% 0,87+0,04¢
30 1,28+0,088 0,78+0,019¢A
35 1,33+0,04B 1,150,038

Cdc gid tri trong cung mot ¢t theo sau boi cdc chir
thuwong khac nhau va cdc gia tri trong cung mot hang
theo sau boi chir in hoa khdc nhau thi khdc biét co y
nghia théng ké (p<0,05)
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Hoat tinh cua pepsin dugc phat hién sém trén
¢4 l6c méi nd trude khi xuét hién tuyén da day
cling twong tu & mot sb loai ca khac nhu trén ca
lang Mystus nemurus (Manee et al., 2009);
Pelteobagrus fulvidraco (Wang et al., 2000).
Perez-Casanova et al. (2006) cho rang viéc phat
hién pepsin s6m 1a do sy Xuét hién cua pepsine-like
tiép dén 1a pepsinogen tir tuyén da day, day la cac
acidic proteases thudc ho pepsine. Diéu nay ciing
phu hop véi cac nghién ctru trude day khi cho rang
cathepsin (mot loai enzyme thudc ho pepsin) co
lién quan dén qué trinh hép thu protein tir khoi
noan hoang (Lazo et al., 2007). Khi ca chua hinh
thanh da day hoat tinh ctia enzyme pepsin cling
duogc tim thdy & rudt c6 thé do enzyme ngoai sinh
cung cap tir thirc an va mot phan tir khdi nodn
hoang. Hoat tinh cia pepsin & ca loc den tang
nhanh c6 y nghia tir ngay tht 12 (p<0,05) sau khi
nd. Didu nay phi hop véi sy xuat hién ciia tuyén da
day khi phén tich m6é hoc cua ca giai doan nay.
Tuong tu, trén loai Acipenser persicus (Seyedeh et
al., 2011), enzyme pepsin dugc phat hién tang co y
nghia ¢ ngay thir 9 va két qua nghién ctru vé mo
hoc trude d6 cho thay ¢ loai nay tuyén da day xut
hién trong khoang tir 8 dén 10 ngay tudi
(Pahlevanyaly et al., 2004). Tuyén da day lién quan
dén viéc phong thich ra HCl dé chuyén hoa
pepsinogen thanh pepsin tham gia vao qua trinh
tiéu hoa protein (Darias et al., 2007).

Trypsin

Hoat tinh enzyme trypsin cta cé 16c bt tang ¢
giai doan 1-18 ngay tudi, sau do tang nhanh trong
giai doan 21 ngay tudi tré di va dat muc cao nhat 1a
333£19,9 mU/mg protein vao ngay 35 & nghiém
thic TACB. Hoat tinh cuda trypsin & nghiém thuc
TACB trong giai doan 18-30 ngay tudi thip hon so
v6i nghiém thite TATS (p<0,05). Tuy nhién, dén
ngay tha 35, & nghiém thic TACB hoat tinh
enzyme trypsin ting cao hon so véi nghiém thiic
TATS.

Két qua tuong tu ciing duoc tim thiy trén loai
Oreochromis niloticus L. (Tengjaroenkul et al.,
2002), Pangasianodon hypophthalmus (Wannapa
et al., 2011), Mystus nemurus (Manee et al., 2012).
Hoat tinh cua trypsin dugc tim thdy ¢ giai doan ca
méi nd ¢6 thé dén tir tuyén nd ciia ca phdi (trypsin
la mét enzyme tham gia vao qua trinh nd) (Noting
et al., 1999).

Tir ngay thirc 18 c¢6 su khac biét vé hoat tinh
cuia cac enzyme ¢ nghiém thirc TATS va TACB la
do su téng hop cua cc enzyme tiéu hoa chinh & ca
va phu thudc vao thirc an (Suzer et al., 2007). Péres
et al. (1996) khi cho ca bt Dicentrarchus labrax
an véi khau phan chira mic protein khac nhau (tir
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30-60% trong lugng kho) dan dén su gia ting hoat
tinh enzyme trypsin vao ngay 35, tuy nhién khong
¢6 su thay dbi hoat tinh enzyme vao ngdy 18 hoic
28. Tir d6 dwa ra gia thuyét rang co ché lién quan
dén hoat dong cua trypsin xay ra muén. Qua
nghién ctru nay tac gia ciing khing dinh ring hoat
tinh ciia trypsin ting 1én trong qua trinh phét trién
4u trang khi dugc cho an do thirc an c6 ham lugng
protein cao.

Biang 5: Hoat tinh enzyme trypsin (mU/mg
protein) trén ca loc den giai doan 1 - 35
ngay tuoi

Ngay tudi TATS TACB
1 5,35+0,10° 5,30+0,05°
3 53,9+1,32° 52,241,32b
5 115+12,5% 108+6,114
7 51,8+4,65° 53,243,95b
9 48,9+6,92° 459+3,11°
12 53,842,520 50,3+9,65°
15 81,9+16,5° 86,2412,7°
18 106+19,09% 55,945,648

21 189+0,441A 13145,25%8
25 116+15,19A 78+8,60¢B
30 136+19,2°4 102+4,868
35 262423 387 333+19,9™®

Cac gia tri trong cung mét cgt theo sau boi cac chir
thuwong khac nhau va cdc gia tri trong cung mot hang
theo sau boi chit in hoa khdc nhau thi khac biét co y
nghia théng ké (p<0,05)

Hoat tinh cta trypsin ¢ nghiém thitc cho an
thirc an ché bién trong giai doan 18 — 30 ngay tubi
thip hon so voi nghiém thirc cho an bang ca tap
(p<0,05). Diéu nay c6 thé do trong thirc dn ché
bién c6 chira thanh phan bot ddu nanh (15%). Mot
trong nhitng han ché khi sir dung bot dau nanh lam
thirec an cho dong vat thuy san 1a trong bot dau
nanh chira nhidu yéu t6 khang dudng, dic biét 1a
céc chit rc ché enzyme tiéu hoa protein, chit nay
s& trc ché hoat tinh cta enzyme trypsin & rudt (Lé
Thanh Hung, 2008). Hart et al. (2010) nghién ctu
trén c4 hodi (Oncorhynchus mykiss) cho thay khi
tang ti 1¢ protein bot dau nanh vuot muc 40% thi
kha nang ti€u hoa cua ca giam do sy xuét hién cta
chat trc ché trypsin. Nghién ctru vé kha ning thay
thé bot ca béng bot dau nanh trén ca that lat com
(Chitala chitala) ciing két luan rang hoat tinh cua
enzyme trypsin giam khi tang ti 1€ protein bot dau
nanh (Nguyén Thi Linh Dan va ctv., 2013).

Dén ngay thir 35, & nghiém thirc sir dung thirc
an ché bién hoat tinh enzyme trypsin ting cao hon
so voi nghiém thuc st dung ca tap (333+19,9
mU/mg protein so véi 262423,3 mU/mg protein)
(p<0,05). Két qua nay co6 thé do sy thich (ng cua
c4 16¢ sau mot thoi gian chuyén déi thirc an, tuy
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nhién, van d¢ nay can cé nhitng nghién ctu trén
mot so loai ca dé co két luan chinh xac hon.

Chymotrypsin

Hoat tinh cta enzyme chymotrypsin bién dong
trong giai doan 1-7 ngdy tudi va 15-25, ting trong
giai doan 7-15 va 25-35 ngay tudi. Dic biét giai
doan 25-35 ngay tudi, ham lugng enzyme
chymotrypsin ting dang ké, dat mirc cao nhit vao
ngay thir 35 & ca 2 nghiém thitc v6i ham lugng
tuong tng la 1,708+124 mU/mg protein & nghiém
thaic TATS va 1,773+62.3 mU/mg protein &
nghiém thic TACB (Bang 6). Khong c6 sy khac
biét v& hoat tinh ctia enzyme chymotrypsin & hai
nghiém thirc thi nghiém (p>0,05).

Hoat tinh ctia enzyme chymotrypsin dugc phat
hién ngay ca khi ca chua m¢ miéng la vi sy hién
dién cua tuyén tuy (Ma et al., 2005). Trong khi do,
Walford and Lam (1993) cho ring lugng nho
enzyme tim thay & giai doan sau khi ca n¢ c6 thé
dén tir hoat dong cua lysosome tham gia vao quéa
trinh tidu hoa protein trong cic biéu mé ciia rudt
sau.

Bing 6: Hoat tinh enzyme chymotrypsin
(mU/mg protein) trén ca léc den thi

nghiém
Ngay tudi TATS TACB
1 100+2,17% 119+11,6°
3 216+1,68° 2234747
5 116+12,7% 103+14,3°
7 86,7+7,88° 94.9+14,2°
9 222+28,2° 213436,4°
12 352+442,7° 346+12,6°
15 556+48,4¢ 543+18,8°
18 342+425,5° 404+13,4%
21 420+12,5¢ 450+8,06¢
25 591+58,5¢ 583+492¢
30 1.379+£290¢ 1.257+144f
35 1.709+125f 1.773+62,38

Cdc gia tri trong cung mgt cot theo sau boi cdc chir

thwong khdc nhau thi khdc biét ¢6 y nghia thong ké
(p<0,05)

Trypsin va chymotrypsin la hai loai enzyme cua
tuyen rudt giir vai tro quan trong nhét giup cho viéc
tiéu hoa thurc an cd nguon goc dam (Hofer and
Schiemer, 1981; Munilla — Moran et al., 1990).
Hoat tinh ctia enzyme chymotrypsin giita nghiém
thirc sir dung TATS va TACB khong co su khéac
biét chimg t6 thirc an tuoi séng va thirc dn nhan tao
khoéng c6 anh huong dén chymotrypsin. Tuong tu,
Lazo ef al. (2000) d3 nghién ctru trén 4u tring ca
Sciaenops ocellatus ciing cho thiy hoat tinh cta
chymotrypsin khong c6 sy khac biét c6 y nghia
théng ké khi ca duogc cho an thirc an ty nhién va
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thirc an vién nhan tao. Trén loai Dicentrarchus
labrax khong tim thdy sy khac biét nao vé anh
huéng cua cic enzyme tuyén tuy khi dugc cung
cép thtrc &n nhén tao (Kolkovski ef al., 1997).

3.2.1 Hoat tinh enzyme amylase

Hoat tinh ctia enzyme a-amylase ¢ ca loc dugc
phat hién & ngay thir 1 sau khi ca né. Tuong tu két
qua duoc tim thdy trén cac loai c4 Sciaenops
ocellatus (Lazo et al., 2000), Dentex dentex
(Gisbert et al, 2009), Pangasianodon
hypophthalmus (Wannapa et al., 2011). Hoat tinh
enzyme amylase bién dong trong subt giai doan
phat trién ciia ca, tang tir ngay thir nhat dén ngay
the 9 (1,42+0,05mU/mg protein va 1,43+0,12
mU/mg protein) sau d6 giam ¢ giai doan 15 den 18
ngdy tudi. Giai doan 21 dén 35 ngay tudi, dat
3,68+0,17 mU/mg protein & nghiém thirc TATS va
5,77£0,14 mU/mg protein & nghiém thirc TACB
vao ngay thir 35 ¢ (Bang 7).

Béng 7: Hoat tinh enzyme a-amylase (mU/mg
protein) trén ca léc den giai doan 1-35
ngay tudi

__ Ngay tudi TATS TACB
1 0,66+0,13* 0,640,10°
3 0,47+0,06° 0,48+0,04°
5 0,67+0,01% 0,65%0,04*
7 0,4620,02° 0,4620,01°
9 1,4240,05¢ 1,43%0,12°
12 2,54+0,12¢ 2,67+0,15¢
15 3,24+0,24" 3,1620,17¢
18 0,90+0,06>* 1,46+0,07°®
21 1,53+0,13¢A 2,80+0,16
25 2,66+0,27 3,860,235
30 1,72+0,03% 4,07+0,10
35 3,68+0,17¢ 5.77+0,14™

Cac gia tri trong cung mot cot theo sau boi cdac chir
thuwong khac nhau va cac gia tri trong cung mot hang
theo sau boi chir in hoa khac nhau khac biét co y nghia

thong ké (p<0,05)

Khi chuyén d6i sang thirc an ché bién (tir ngay

17) thi hoat tinh cia enzyme amylase ¢ nghiém
thirc TACB cao hon c6 ¥ nghia thong ké so véi
nghiém thic TATS (p<0,05) (Bang 7). Két qua
nay 1a do trong TACB c6 chira carbohydrate cao
hon hin trong nghiém thic cho an cé tap.
Carbohydrate s& kich thich hoat dong tiét enzyme o
—amylase & ca loc. Hoat tinh cua amylase ciing cao
hon khi cho c4 bot an v6i khau phan an bd sung
25% glucid so véi chi bo sung 5% glucid (Henning
et al., 1994), tuong ty hoat tinh cia amylase & ca
ch&m bot khi dwoc cho an két hop voi mot mirc cao
tinh bot & ngay tudi 18 s& cao hon so vé6i thic in
khong c6 su két hop & ngay tudi thir 35 (Cahu and
Infante, 2001). Sy gia ting hoat tinh cia o —
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amylase co thé do sy phat trién cia hé tiéu hoa
(Chakrabarti et al., 2006) va sy thich ung cua ca
bot trong viéc chuyén hoa carbohydrate
(Chakrabarti and Rathore, 2009).‘ Bai vy, ’ViéC sur
dung carbohydrate nhu mot ngudn cung cap nang
lugng ré tién cé thé s€ 1a phuwong phap ti€p can dé
giam gia thanh thirc an.

4 KET LUAN VA PE XUAT

4.1 Kétluan

Su phat trién cta éng tiéu hoa c6 lién quan dén
su bién ddi cua cac enzyme tiéu hoa cua ca loc
(Channa striata). Cac enzyme tiéu hoa protein:
pepsin, trypsin va chymotrypsin déu dugc tim thay
& ngay giai doan méi né. Hoat tinh ciia hiu hét
enzyme tiéu hoa tang cham ¢ giai doan 1 — 9 ngay
va sau d6 ting nhanh ¢ giai doan 12 — 35 ngay
ngoai trr trypsin véi mirc ting y nghia ¢ ngay thuo
21. C6 su khac biét vé hoat tinh cua enzyme ti€u
hoa khi chuyén dbi tir TATS sang TACB. Déi véi
nghiém thic TATS thi cho hoat tinh enzyme
pepsin va trypsin cao, trong khi dé6 nghiém thirc st
dung TACB cho ham lugng o-amylase cao hon.
Khoéng co sy khac biét vé hoat tinh cua enzyme
chymotrypsin khi chuyén dbi thtrc an ché bién cho
caloc.

4.2 Dé xuit

Nén c’huyén d6i thirc an cho ca 16¢ vao ngay 17
khi hé thong enzyme ctia ca da hoan chinh.
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