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TOM TAT

Nghién cu nay nhdm khdo sat hoat tinh cac enzyme thdy phan protein cta &u trung cua bién (Scylla
paramamosain). Au triing cua dwoc cho an bang thirc &n twoi sbng (artemia) va thu mau & cac giai doan khac nhau
tr Zoae-1 dén Cua-1. Hoat tinh clia protease, trypsin, chymotrypsin va pepsin dwoc phan tich trong quéa trinh phat
trién cla &u trung. Két qua cho thay hoat tinh enzyme protease va pepsin tang dan (lan luot tir 3,85 dén 19,1 U/mg
protein va 1,69 dén 8,32 U/mg protein) trong tat c& céc giai doan Au trung, trong khi hoat tinh trypsin va chymotrypsin
tr Zoae-1 dén Zoae-5 rat thdp (0,92 - 0,99 va 1,15 -0,85 U/mg protein), ¢ sw thay déi I6n & cac giai doan Zoae-5,
Megalope va Cua. Cac enzyme thly phan protein (protease, trypsin, chymotrypsin va pepsin) c¢é hoat tinh rét thap &
giai doan diu (Zoae-1 dén Zoae-3) va téng dang ké tlr giai doan Zoae-5 khi hé thdng tiéu hoa cta cua phat trién
hoan chinh. Nhitng két qua nay chi ra sy thay dbi hoat tinh cac enzyme thdy phan protein trong qué trinh phat trién
clia 4u tring cua bién.

T& khéa: Enzyme thiy phan protein, Scylla paramamosain, sw phat trién 4u trung.

Investigating the Characteristics of Proteolytic Enzymes of Mud Crab
(Scylla paramamosain) Larvae and Crablet

ABSTRACT

This study aimed to investigate the proteolytic enzyme activity of mud crab (Scylla paramamosain) larvae.
Samples of crab larvae fed live feed (artemia) were collected at various stages from Zoae-1 to Crab 1. Protease,
trypsin, chymotrypsin and pepsin activity were analysed during larval development stages. The results showed that
protease and pepsin activity increased regularly (at 3,85 - 19,1 U/mg protein and 1,69 - 8,32 U/mg protein,
respectively) during lavral stage while trypsin and chymotrypsin activity were low from Zoae-1 to Zoae-5, particularly
strongly fluctuated at Zoae-5, Megalope, and Crab stage. The protein hydrolyzed enzymes (protease, trypsin,
chymotrypsin and pepsin) started with very low activities at the early stages (Zoae-1 to Zoae-3) and increased
significantly from Zoae-5 to crablet stage when the digestive system of mud crab completely developed. The findings
indicated that the proteolytic enzyme activities of mud crab varied during the stages of larval development.

Keywords: Proteolytic enzymes, mud crab, Scylla paramamosain, larval development.

LD AT v A/N Dﬁ hinh nudi cua da va dang mang lai thu nhap 6n

dinh cho viing ven bién. Theo quy hoach caa Bo

Cua bién (Scylla paramamosain) la déi
tugng nudi quan trong ¢ nude ta. Véi dic diém
ting trudng nhanh, gia tri dinh dudng cao, cua
la loai thuc phdm c6 gia tri xudt khdu va thi
truong tiéu thu rong 16n, hiéu quia ti cAc md

Noéng nghiép va Phat trién néng thén (2009),
dén nam 2020 dién tich nudi cua nudc méin, 1o
cia ving Déng bang séng Ctu Long sé dat
620.000 ha, kéo theo nhu cau con giéng dé phuc
vu nghé nudi cua bién tai day 1a 572 triéu con.
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Dién tich nuédi ngay cang tang lén, nhu cau con
gidbng ngay cang cao trong khi ngudn cua giéng
tlU tu nhién dang c6 xu huéng gidm dan do danh
bit qua mtic. Nhdm cung cdp cho ngudi nudi
ngudn cua gidng cbé chat lugng to6t va giam ap
Iuc cho viéc khai thac tit ty nhién, viéc san xuat
gibng cua ngay cang dudc quan tdm va phat
trién. Tuy nhién, ty 1é séng trong viéc san xudt
giéng cua nhan tao van con ¢ miic thap, 5 - 7%
(Tran Ngoc Hai va Nguyén Thanh Phuong,
2009). Véi k¥ thuat hién tai, ty 1& 4u trung chét
6 cac giai doan bién théi con cao, dinh diém 1a 6
cac giai doan Zoae (Z1-7Z3) va ti Zoae-5 (Z5) dén
Megalopa, 1a thach thtic 16n d6i véi qua trinh
uong nudi Au trung cua bién (Serrano &
Traifalgar, 2012).

Bén canh bénh do Vibrio gay ra, ty 1& song
th&p trong san xudt gidng cua bién da dude quy
cho cong nghé san xuat giong khong phu hop do
thi€u hiéu biét vé phat trién ciia &u trung va
sinh 1y tiéu hoéa. Pullin & Eknath (1991) da
nhidn manh ring sinh 1y hoc tiéu héa cta &u
trung, bao gébm ca 4u trung giap xac chua dudc
nghién cGu nhiéu. Dong vat giap xic thuong
thiéu cadc enzyme can thiét cho su thuy phan
thtic an. M6t sd tac gid da chi ra tAm quan trong
ctua thtic an tuci séng nhu thic &n ngoai dau
tién clia 4u trung ca va nhuyén thé, st dung cac
enzyme trong thiic &n dé cai thién tiéu hoa cho
dén khi hé théng tiéu héa trd nén phat trién
hoan chinh (Dabrowski & Glogowski, 1977;

Kolkovski et al., 1993).

D& phat trién thanh céng cong nghé san
xuét giéng cua bién doi héi mot su hiéu biét
toan dién vé& qua trinh tiéu héa cua au trung.
Kién thiic vé qua trinh phat trién enzyme tiéu
héa 1a diéu cin thiét trong sinh 1y dinh dudng
va x4y dung cac loai thic &n thich hgp va ché do
cho #n cAn thiét dé d4p tng nhu ciu dinh dudng
cua au triung cua (Serrano & Traifalgar, 2012).
Tuy nhién cic nghién ctu vé diac diém cac
enzyme tiéu héa cta &Au trung cua bién Scylla
paramamosain con rat han ché. Nghién ctu nay
mé ta dic diém clia mot s6 enzyme thay phan
chymotrypsin, pepsin,

protein  (trypsin,

protease) 1am co sé cho viée xay dung cac khau
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phan dinh dudng hop ly trong uong nudi au
tring, gép phan cai thién ty lé séng ctua au
trung cua bién.

2. PHUONG PHAP NGHIEN CUU
2.1. B6 tri thi nghiém

Nghién cttu dudc thuc hién tai Khoa Thuy
san, Pai hoc Can Tho tu thang 8/2017 dén
thang 12/2017. Cua tring c6 ngudn géc tu Ca
Mau cho 4p nd tai Trai thuc nghiém nudc 1g va
thu &u trang dé tién hanh thi nghiém. Au trung
khée manh dude thu va xt 1y qua formol 200
ppm trong 30 gidy truéc khi bd tri vao 3 bé
uong, thé tich 0,5 m? d6 min 30%o, mat d6 uong
14 400 au trung/lit.

2.2. Cham sé6c va quan ly

Au trung cua dudc cho an bing Artemia
Vinh Chau (Art) véi 6 lan/ngay theo so d6 sau:
Bé nuéi dugc siphone day va thay nuée dinh ky
3 ngay/lan, méi 1lan thay 25% lugng nuée uong.
Kiém tra va duy tri ham luong kiém & mtc 100 -
120 ppm bang NaHCO,. Cac chi tiéu do kiém,
TAN (total ammonia nitrogen), néong do Nitrit
ciing dugce kiém tra dinh ky 3 ngay/lan bing bd
kiém tra Sera. Khi &u tring chuyén hoan toan
sang Zoae-4 thi tién hanh thu va chuyén sang
bé composite 2 m? bé tri & mat d6 thua khoang
50 - 70 &u trung/lit. Khi &u tring chuyén sang
Megalope, tién hanh dit gia thé bang luéi nilon
cho 4u trung bam va han ché dn nhau.

2.3. Thu mau va phuong phap phan tich
enzyme

Viéc thu mau 4u trung dugc tién hanh vao
budi sang sau khi cho &n 2 h. MAu &u trang sé
dudge thu 7 1an theo mbi giai doan bién thai cho
dén khi 4u trung dat dén giai doan Cua-1 thi
két thic. Thu ngAu nhién mbi bé 300 mg, ria lai
bing nudc sach, thaAm hét nuée rdi cho vao ong
tube 1,5 ml trii & nhiét @6 am 20°C dén khi bat
dau phan tich.

Ly trich enzyme: MAu #u trang cua bién
(100 mg/mau) sé dugc nghién trong 6ng nghiém
Eppendof tuyét trung, sau d6 ly tAm 10.000 vong/
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Art bung du (1 - 2 art/ml)

Artnd (1 -2 ar

Z1 Z3

ml) >

| Art sinh khéi (theo nhu céu) >

Z5 Megalope Cua-1

Giai doan au tring

Hinh 1. Khau phan in cho iu trung cua theo giai doan phat trién

phit trong 10 phit, dung pitpet hit dich néi
chuyén sang éng nghiém khac, loai b phan xac
va tién hanh do hoat tinh cta ttng loai enzyme
(Pavasovic et al., 2004)

Xéc dinh hoat tinh protease: trong &u trung
cua tit Z1 dén C1: Chuén bi dung dich dém gom
0,3 ml 1% Casein, 0,5 ml 0,1 M Tris-HCI1 pH 7,0
- 9,0 buffer va 0,3 ml enzyme ly trich ré6itu 1 h &
nhiét d6 37°C. Sau d6 thém 0,5 ml
Trichloroacetic acid TCA, 12% w/v dé diing cac
phan ting cia enzyme, gitt mau 6 37°C trong 48
h, sau d6 ly tam 8.000 vong/phut trong 15 phiit,
cudi cuing dem mau do 6 budc séng 280 nm
(Alexander et al., 2002).

Xac dinh hoat tinh trypsin: Trypsine dugc
do theo phuong phap ctia Tseng et al. (1982).
Dung dich dém pH 8,2: Tris HCI: 50 mL va
CaCl, 20 mM BAPNA 0,1 M (Na-Benzoyl-D;,
Arginine P-nitroanilide (B4875)): 10,87 mg/250
pL, DMSO. Dung dich BAPNA dugc u ¢ 25°C
trong sudt qua trinh phan tich mau.

Xac dinh hoat tinh chymotrypsin: theo
phuong phap ctia Hummel (1959), hon hgp gom
1,4 ml benzoyl-L-tyrosine ethyl ester (BTEE)
1,07 mM hoa tan trong 50% (w/w) methanol, 1,0
ml 80 mM Tris- HCl buffer (pH 7,8) ¢6 0,1 M
CaCl,, va 0,3 ml enzyme ly trich trong thé tich
tong 1a 2,7 ml. Dung phan tng bang cach thém
0,3 ml acetic acid 30% roi do 6 budc séng 256 nm.

Xac dinh hoat tinh pepsin: Pepsin dudc do
theo phuong phap ctia Worthington (1982) va
(Suzer et al, 2007). Dung 6ng nghiém
Eppendof 18y 100 pL dung dich ly trich 4 6
37°C véi 500 puL haemoglobin lam chit dém,

(2% w/v haemoglobin trong 0,06 HCI). Sau 10
phit, ding phan tng bang cach thém 1 uL
trichloroacetic acid (TCA) 5%. Po mau & budc
séng 280 nm, mAu d6i chiing 1a dung dich ly
trich @ sau 10 phit va thém TCA, mau do 1a
dung dich ly trich sau khi 4, thém TCA roi
dem ly tdm & 4.000 vong/phut trong vong 6
phut.

S6 litu dude so sanh thong ké bang phan
mém SPSS 24.0 6 miic trung binh 5% (p < 0,05).

3. KET QUA VA THAO LUAN

3.1. Cac yé&u t6 moi trudng nuéc

Trong qua trinh udng, cic yéu té6 mdi trudng
nudc déu nam trong khoang thich hgp (nhiét do
tu 26,5 - 29,5°C; pH 7,2-7,8), ham lugng TAN
trung binh dao dong trong khoang 0,5 - 2mg/L
va ham lugng nitrite dao déng tu 0,3-1mg/L.
Theo Boyd (1998), ham lugng TAN thich hgp
cho nuodi tréong thuy san 1a 0,2 -2 mg/L va ham
lugng nitrite cho phép trong ao nudi thuy san
khéng vudt qua 10 mg/L (t6t nhat nho hon 2
mg/L). Nhu vay, trong suét qua trinh uong ham
lugng TAN va nitrite ndm trong khoang thich
hop cho su phat trién phat trién cta &u trung
cua bién. Ly Van Khanh va cs. (2015) cho ring
trong uong &u trung cua bién ham lugng kiém
cho phép tu 80 - 120 mg CaCO4/L. Trong nghién
ctiu nay, ham lugng kiém dao dong tir 107,4 -
125,3 mg CaCO,/L. Nhu vay, diéu kién moi
trudng trong sudt qua trinh uong nam trong
khoang cho phép va phu hdp cho su sinh trudng
va phat trién cta &u trang cua bién.
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3.2. Hoat tinh cac enzyme

Hoat tinh cac loai enzyme qua céac giai doan
trong thoi gian uong dugc trinh bay & bang 1 va
hinh 2. K&t qua cho thay tu giai doan Zoae-1
dén Cua 1, enzyme protease tang dan hoat tinh
theo cac gia doan phat trién (3,85 U/mg protein
6 Z1 dat dén 19,1 U/mg protein khi chuyén sang
cua) va cung chung huéng phat trién tang dan
la enzyme pepsin (tu 1,69 dat 8,32 U/mg
protein). Ngudc trypsin  va
chymotrypsin c6 su bién d6i 16n, tang manh ti
Z1 dén Z2 (tit 0,92 1én 2,43 U/mg protein d6i véi
trypsin va 1,15 lén 3,21 U/mg protein doi véi
chymotrypsin), nhung gidm xuéng mtc thap 6
giai doan Z3 dén Z5 (1an ludt dat 0,99 va 0,85
U/mg protein ¢ Z5). Khi &u trang chuyén sang
Megalope va Cua-1 thi hoat tinh enzyme
trypsin phuc héi ¢ mic cao (2,45 va 3,94 U/mg

lai, enzyme

protein) trong khi chymotrypsin tiép tuc bién
dong manh trong giai doan nay (Z5 dat 2,3
U/mg protein nhung lai gidm manh vé 0,76
U/mg protein khi &u trang chuyén sang cua).

3.2.1. Trypsin

Theo két qua & hinh 3, hoat tinh cta
enzyme trypsin khac nhau 6 cac giai doan trong
qué trinh uong: ti Zoae-1 dén Zoae-2 trypsin
tang tu 0,92 - 2,43 U/mg protein; ti giai doan
Zoae-2 dén Zoae-5 trypsin lién tuc giam (lan
lugt 1a 2,43; 1,71; 1,59 va 0,99 U/mg protein);
Khi chuyén sang giai doan Megalopa va Cua-1
trypsin lién tuc téng lén mitic t6i1 da dat 1an lugt
1a 2,45 va 3,94 U/mg protein. Cac két qua tuong
tu da dugc bao cao 6 cac loai decapoda khéc, nhu
tom H. americanus va P. elegans (Wormhoudt
et al., 1980; Biesiot & Capuzzo, 1990). Su gia tang

Bang 1. Hoat tinh cac loai enzyme qua titng giai doan (U/mg protein)

Giai doan Protease Pepsin Trypsin Chymotrypsin
Z1 3,85 +0,92° 1,69 + 0,09 0,92 +0,05° 1,15 0,02
z2 11,95 +0,21° 3,39+ 0,05° 2,43+0,57° 3,21+0,04°
Z3 12,55 + 0,35" 3,67 +0,04° 1,71+0,42° 1,95 + 0,03°
z4 12,85 + 0,92° 4,45 +0,11° 1,59 + 0,42 1,83 + 0,06°
75 15,00+ 0,71° 5,46 + 0,20° 0,99 + 0,49° 0,85+0,12°

Megalope 15,95 + 0,35° 5,18 + 0,08° 2,45 +0,35° 2,30 +0,10°

Cua-1 19,10 + 0,75° 8,32 +0,26° 3,94 +0,06° 0,76 + 0,05°

Ghi chii: Céc s6 liéu biéu thi gia tri trung binh va do léch chuan ciia 3 Ian lip lai trong phan tich. Trong cting 1 cot, céc gia tri
mang s6 mii khac nhau thi khéc biét c6 y nghia théng ké (P < 0,05).
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Hinh 3. Hoat tinh enzyme trypsin qua cac giai doan phat tri€n cua Au trung cua bién

hoat tinh cta trypsin trong giai doan Megalope
pht hop véi tinh chét bat mdi cha déng cta &u
trung & giai doan nay. Hon niia, su gia ting manh
trong hoat tinh ctia trypsin 14 do su hoan thién
cla su phat trién clia b may tiéu héa véi déng
thoi tiang kich thuéce tuyén tuy (Serrano, 2012).

Su bién doéng hoat tinh ctia cac loai enzyme
qua cac giai doan 4u trung va hau 4au trung cua
bién dugc thé hién ¢ hinh 2. Két qua cho thdy,
trong sudt qué trinh uong hoat tinh ctia enzyme
thuy phan protein ting dan theo giai doan phat
trién cing v6i su hoan thién vé hinh thai bén
ngoai v6i cau tric hé tiéu héa.

3.2.2, Chymotrypsin

Hoat tinh ctia chymotrypsin ¢6 xu hudng
bién dong tuong tu nhu trypsin ti giai doan Z1
dén 75, ban dau & Z1 dudc ghi nhan & mtic thap,
ting manh khi chuyén sang Z2 (1,15 lén 3,21
U/mg protein). T Z2 dén Z5 lién tuc gidm manh
(3,21 giam xudng 0,85 U/mg protein 6 Z5). Khi 4u
tring chuyén sang megalope, hoat tinh ting lén
2,3 U/mg protein nhung lai gidm vé mitic thap
0,76 U/mg protein khi hoan tat qua trinh bién
thai sang cua (Hinh 4). Sy gia ting manh
chymotrypsin va trypsin & giai doan Z2 khac véi
cac loai giap xéac thit &n thit nhu tom M.
rosenbergii va Palaemon elegans, trong d6 hoat

tinh enzyme thiy phan ting manh & giai doan
Megalope c6 lién quan dén su phat trién cta rudt
va sy phat trién nhanh chéng cta gan tuy
Nguon: Kumlu & Jones, 1995; Serrano, 2015).

3.2.3. Pepsin

Trong giai doan 4u trung va hau 4u trung
cua bién, hoat tinh enzyme pepsin c¢6 xu huéng
tang 1én lién tuc, dao déng tu 1,69 - 8,32 U/mg
protein (Hinh 5). Cao nhit 1a 6 giai doan Cua-1
(8,32 = 0,26 U/mg protein), thap nhat & Zoae-1
(1,69 + 0,09 U/mg protein). Vai trd clia enzyme
pepsin trong giai doan 4u trung giap xac van
chua dugc chiing minh r6 rang (Andrés et al,
2010), mot s6 nghién ctu cho réng pepsin déng
gbp vao su tiéu héa protein 6 pH thap (Amemiya
& Gomez-Chiarri, 2006) va déng vai tro tiéu
héa chat dinh dudng tt nodn hoang (& ca)
(Saborowski et al., 2006). Vi 4u trung giap xac,
cu thé 1a S. paramamosain, dugc coi 1a c6 tinh
sinh vat phtt du nén hoat tinh ctia pepsin trong
subt qué trinh bt dau an thic an ngoai dugc
xem 12 mot phan ciia nhém enzyme phan giai
protein. Pepsin dudc san sinh cha yéu ti da day
nén cang vé cudi giai doan hau &u trung hoat
tinh cta pepsin cang ¢6 xu hudng tang cao do su
hinh thanh cac b phan trong co thé ngay cang
hoan chinh, d#c biét 1a da day (Serrano, 2012).
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Hinh 5. Hoat tinh enzyme pepsin qua cac giai doan phat trién ctia Au trung cua bién

3.2.4. Protease tong

Hoat tinh enzyme protease téng lén trong
sudt qua trinh uong, tit Zoae-1 dén Zoae-3 hoat
tinh enzyme tédng manh tu 3,85 1én 12,55 U/mg
protein (Hinh 6). Sau d6 giam nhe khi sang giai
doan Zoae-4. Dén giai doan Zoae-5 hoat tinh
enzyme c6 xu huéng tang trd lai dén giai doan
Megalope (tt 15 - 15,95 U/mg protein). Khi
chuyén sang giai doan Cua-1, mtc d¢ hoat dong
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clia enzyme c6 xu huéng ting manh (tu 15,95 -
19,1 U/mg protein).

Trong céc giai doan phét trién ban dau & cac
loai giap xac, su thay d6i khéng chi ¢ lugng
enzyme ma con § dang enzyme cé trong hé théng
tiéu hoéa cta au trung (Saborowski et al., 2006).
K&t qua tit nghién ctu nay chi ra rang hoat tinh
protease ctia 4u trung cua tang qua cac giai doan
tit Zoae-1 dén Megalope, giam nhe khi chuyén
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sang cua. Diéu nay chiing t6 su hoan thién dan
cha cdu trdc ong tiéu héa, cu thé la da day
(Serrano, 2012). Hoat tinh protease gidm nhe khi
chuyén sang cua dugc giai thich 1a do &u trang
bién thai va chuyén tap tinh sang an tap, diéu nay
cling dugc ghi nhan trén 4u trang céc loai tom he
(Jones et al., 1993; Serrano, 2012).

Mbét s6 bao cao cho rang su thay déi hoat
tinh protease 1én mtic t6i da § giai doan tu
Zoae-3 d&n Megalope 1a do su thay d6i trong cdu
tric ong tiéu hoéa. Két qui nay da dugc chiing
minh & 4u trung cua S. serrata, khi 4u trung 16t
xéc chuyén tit Zoae-3 sang Zoae-4, s§ lugng cac
dét bung tang tit 5 lén 6 dot (Serrano, 2012)
chtic nang da day phat trién (Alberts-Hubatsch
et al., 2016) va tuyét tuy hoan thién chiic ning
hon (Li & Li, 1998).

Nhin chung, trong giai doan 4u tring cua
bién, hoat tinh cac loai enzyme thiét yé&u dé
thiy phan protein ¢ miic thap va thtc &n tu
nhién déng vai tro cung cdp enzyme dé cai thién
tiéu héa ctia 4u trung cho dén khi ching hoan
chinh hé théng tiéu héa. Xay dung khdu phan
an cho &u trang theo tiing giai doan phat trién
la r&t quan trong dé cai thién ty 1é séng cta &u
tring cua bién.

4. KET LUAN VA DE XUAT

Trong giai doan phat trién &du trung, hoat
tinh clia enzyme thiy phan protein cta cua bién
¢6 su thay déi 16n theo ting giai doan, trong d6

protease va pepsin ting lién tuc va dat cao nhat
0 giai doan cua, trypsin va chymotrypsin ting &
Z2 nhung giam manh tit Z3 dén Z5.

0] giai doan Zoae-1 dén Zoae-5 cho thiy
hoat tinh thap cta cadc enzyme thuy phéan
protein, dén giai doan Zoae-5, megalope thi cac
hoat tinh enzyme tuong d6i hoan thién, dén giai
doan Megalope va bién thai sang cua, cac
enzyme cé su thay déi 16n vé hoat tinh hoan
thién theo su thay d6i hinh thai va tinh &n cta
cua bién.
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