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ABSTRACT

The aims of study were to use the strong acting proteases available in the autolysis
process for getting the high quality protein content from earthworm Perionyx excavatus.
Autolysate powder with high amine nitrogen content and good sensory value were mixed
with by- ingredients and carried out feeding the larvae of black tiger shrimp (Penaeus
monodon) to assess the earthworm autolysate effect. Using spray-drier produced highest
qualified protein powder with bright yellow color and good flavor. This powder was safe
in terms of food microorganism and contained all essential amino acids. The larvae of
black tiger shrimp was fed with 50.5% the earthworm autolysate meal got better in length
growth and quality of Postlarvae-15 than those fed with non-autolysis meal and the
commercial Frippak.

Keywords: autolysis, Perionyx excavatus, protease, autolysate meal, black tiger shrimp,
larvae, Penaeus monodon

Title: Study on the use of high quality protein from earthworm Perionyx excavatus for
black tiger shrimp’s postlarvae feeding

TOM TAT

Pé tai dwoc thuce hién nham muc dich tdn dung hé protease hoat dong manh co san trong
duwong rudt trim qué (Perionyx excavatus) dé san xudt bot dam cé ham leong dam amin
cao, gid tri cam quan t6t dwoc phoi tron thém cdc nguyén li¢u phu lam thirc an nudi thir
nghiém hdu du trung tom su (Penaeus monodon) nham danh gid hiéu qua cua san pham
tw phén gidi trim qué. Kiém tra bot dam sdy phun dat chat lwong 16t nhdt, bot ¢6 mau sdc
sang, mui thom, dat chi tiéu an toan vé mat vi sinh va c6 chira day di cdc acid amin thzet
yéu. Nudi thir nghiém hdu du trimg tém si véi thire an ché bién chira 50,5% bot trim qué
thity phdn cho két qua tang trwdng chiéu dai va chdt hrong tém Postlarvae-15 tot hon so
V6i thire an ché bién tir bot trim qué chira thity phdn va thike dn ngoai nhép Frippak.

Tir khéa: trin qué, protease, tw phan gidi, bt tritn qué thity phén, tém si, du triing

1 MO PAU

Trong nhitng ndm gan day, nghé nudi tdm su phat trién rat manh khong nhimng vé
dién tich nudi ma con da dang héa cac mé hinh nuéi. Theo thong ké caa B Thuy
San (2006), nam 2005 c¢6 budc phat trién dang | ké, ca nudc dat san lugng tom nudi
12 330.200 tan va san xuét xap xi 29 ti tém glong Dong Bing S6ng Ctru Long la
vung nudi tom trong dlem Cua Ca nudc, san Xuat dén 80% san lwgng tOm nudi va
30% san luwong tdm gidng. Vi vay nhu cau nudi tdm gidng ciing phat trién nhanh.
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Hién nay cac thuc an nudi céc loai tom con chu yeu st dung ngudn nguyén li€u
ngoai nhap nhu Frippak, Lansy...két hop vdi an artemia nén gia thanh kha cao.

Hién nay, cac ving 1an can Thanh phd Ho Chi Minh va cac tinh Df)ng Bing Song
Cuu Long dang 16 Ién voi nghé nudi trin qué. bay la dbi twong dé& nuoi, chong
16n, man d¢, dé thu hoach. Pic biét 1a trun qué co ham lugng protein rit cao
(chiém 68-70% 80 v0i vat chat kho) nén duoc xem 1a ngudn bd sung dam quy gia
cho gia suc, gia cam va thay hai san. Riéng d6i véi cac loai c4, tom glong O giai
doan nho do hé tiéu hoa cia cac d6i tugng ndy chua hoan chinh nén van chua sir
dung dugc dang san pham nay. Qua cac khao sat budc dau cho thay hé enzyme
protease trong trun qué nu6i cong nghiép hoat dong rat manh chiu nhiét va bén véi
pH kiém cao (Tram et al., 2006), dic biét c6 kha ning tu phan giai chinh protein
clia nd tao ra san pham giau acid amin va cac peptide mach ngan lam nguén dam
chinh trong thirc an cho au trung tom su (Tram et al., 2008). Do d6, viéc thur
nghiém nudi au trung tom su bﬁng loai thirc an tu ché co nguén dam tir bot trun
qué thuy phan dugc nghién ctru voi mong mudn lam giam gia thanh thirc an dé co
thé str dung mot cach hiéu qua ngudén nguyén liéu nay, gop phan phat trién mo
hinh nudi trin qué, cai thién cudc song cua ngudi dan ving dong bang séng Ciru
Long.

2 PHUONG PHAP NGHIEN CUU
2.1 Xac dinh thanh hoa hoc bot dam tir trin qué va cac loai thirc dn

Bot dam thay phan tir trin qué tién hanh theo quy trinh cua Tram (Tram et al.,
2008), sau d6 dem di say phun. Mau trun qué khong thury phan tién hanh say kho
va nghién min.

Phdi ché thire dn: Bot trun qué chua thily phan va thay phan duoc phdi ché véi
bot sita, tring va gluten dé dat ham luong protein va lipid twong dwong véi thire an
Frippak 150, dong thoi bo sung thém vitamin, khoang, chat két dinh... Viéc thiét
1ap cong thirc thirc an ché bién (TACB) dugc thuc hién trén may tinh bang chuong
trinh Excel.

Céac chi tiéu phan tich dam tong sb, béo, tro (AOAC, 2000); dam amin bang
phuong phap OPA (Nielsen, 2001). Thanh phan acid amin bang phwong phap sic
ky khi tai trung tdm phén tich thi nghiém ASE, TP.HCM. Kiém tra céc chi tiéu vé
an toan thuc pham cua san pham (tong sé vi sinh vat hiéu khi, Escherichia coli,
Staphylococcus aureus, Samonella, Clostridium perfringens) tai trung tam EDC-
HCM.

2.2 Panh gia kha ning sir dung thirc dn ché bién c6 ngudn dam tir bot trin
qué thiy phan lén ty 1€ song va chat lugng cia hau au trung tom sa
2.2.1 BO tri thi nghiém

Thi nghiém gdm c6 3 nghiém thirc duge bb tri theo kiéu khéi hoan toan ngau nhién
voi 3 lan 1ap lai:
~ Nghiém thirc 1 (NT1): TACB chira 50,5% bot trin qué thity phan + Artemia.
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- Nghiém thac 2 (NT2): TACB chua 43,7% bt trun qué chua thuy phan +
Artemia.

- Nghiém thttc 3 (NT3): Thuc an Frippak 150 v61 ham lugng dam 51,8% +
Artemia.

MJi nghiém thirc 14p lai 3 14n. Tién hanh nudi giai doan hau 4u trang (postlarvae-
1(PL-1) dén postlarvae -15 (PL-15)). Ngudn PL-1 sir dung tir trai thyc nghiém
khoa Thuy san, Truong DPai hoc Can Tho. Thi nghiém dugc b tri trong bé nhua
1201it, vdi mo hinh thay nude. D6 man nude wong la 30%o0, dugc pha tir nude 6Ot
120%00 va nudc ngot. Mat do tom wong 40 PL-1/1it. Giai doan nay cho an thirc an
va Artemia méi né. TUr giai doan PL-2 tién hanh siphon day bé va thay 20% nudc
trong bé uwong cach khoang 3 ngay/lan. Cac giai doan déu cho an thtc an 6
lan/ngay va Artemia 2 1an/ngay. Thoi gian thi nghiém 15 ngdy. Trong qua trinh thi
nghiém chit luong nude duoc kiém tra thudng xuyén

2.2.2 Cac chi tiéu theo doi

Céc yéu to moi truong theo ddi gom nhiét do (do bang nhiét ké), pH (bang may do
pH) do mdi ngay/lan. Nhiét d6 va pH dugc do vao sang (7 gid) va chiéu (14 gio).
Nitrite (N-NO2") va tong dam amén (TAN) duoc do 2 ngay/lan va duoc xac dinh
bang kit Sera (D).

Chiéu dai cua tom duoc do & cac giai doan postlarvae 5, 10, va 15 ngay tudi bang
phuong phap thu mau 30 4u tring/bé. Ti 1& séng cua tom giai doan hau au tring
duoc xac dinh béng cach thu va dém truc tiép. Chét lugng tOm giai doan
postlarvae-15 dugc danh gia bang phuong phap giy soc formol 150ppm trong 30
phut.

2.3 Xir Iy s6 ligu

S6 liéu thu thap duoc tinh gia tri trung binh cac lan 1ap lai, do léch chuan. Tat ca
cac so lidu duoc xir Iy trén excel va thong ké theo phan mém Statgraphics Plus V.
3.0, so sanh sy khéc biét giira cac nghiém thirc bang phuong phap ANOVA.

3 KET QUA & THAO LUAN
3.1 Thanh phan héa hoc bot dam tir triin qué va cac loai thirc dn

Bang 1: Thanh phin héa hoc cac miu trin qué thi nghiém

Chi ti€u phan tich Trun qué chua thily phan Trun qué thily phan
Pam tong (%) 61,43 65,21
Dam amin (gN %) 2,04 8,84
Béo (%) 5,54 4,44

Két qua bang 1 va 2 cho thiy hai miu nguyén liéu tran qué thity phan va chua thiuy
phan déu c6 ham luong dam tng rat cao, chira kha day du cac acid amin thiét yéu
va khong thiét yéu v6i ham luong twong tu san pham bot trun qué siy kho cua trai
An Phu (http://www.trunque.net/Vietnam_files/bottrun.htm). Sau khi thuy phan
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ham luwong dam amin tang hon gap 4 1an va hon 50% acid amin hién dién ¢ dang
tir do trong d6 c6 chira ddy du cac acid amin thiét yéu nén c6 thé xem day 13 ngudn
dam d& tiéu hoa va hap thu phu hop véi nhitng d6i tuong cé hé tiéu hoa chua hoan
chinh nhu 4u trung tom, ca bot, gia stic non... Cac acid amin ty do hién dién nhiéu
nhat trong bot trun qué thiy phan 1a leucine (11,36%), isoleucine (9,78%),
glutamic acid (8,02%), valine (7,46%) va proline (7,38%). Xét vé ham lugng acid
amin khong thay thé, bot trin qué thay phidn c6 ham lwong methionine,
phenylalanine, isoleucine, histidine va tryptophan cao hon bot trun Lumbricus
rubellus di thuy phan nhung thip hon vé ham luong lysine (Nakajima Nobuyoshi
et al., 2000). Tuy nhién ham lugng béo trong bot trun kha thap, vi vay khi phdi
tron thirc dn dd bo sung thém thanh phan nay tir bot long do trimg ga.

Bang 2: Ham lwgng acid amin (%) trong bgt trun qué chura thily phan va bt trun qué thiy

phan say phun
. ) Bottrun chua  Bottrun | Acidamin  Bot trun Bot trun
Acid amin ) R P R X , X4
thidt vé thuy phan que thuy | khong thiét chuathuy  qué thuy
1€t ycu ,

y (%) phan (%) yeu phan (%)  phéan (%)
Valine 5,95 7,46 Alanine 6,09 4,91
Leucine 9,73 11,36 Glycine 5,74 4,50
Isoleucine 5,78 9,78 Serine 4,56 7,12
Threonine 517 6,41 Proline 5,52 7,38
Methionine 1,81 3,00 Aspartic 10,71 7,27

acid
Phenylalan 6,45 7,01 Glutamic 15,45 8,02
ine acid
Lysine 9,06 4,16 Tyrosine 4,11 2,85
Histidine 3,28 3,67 Cystine 0,61 1,54
Tryptophan 0,00 2,62 Hydroxylys 0,00 0,94
ine

Ngoai ra, bot trin thuy phan siy phun ciing dugc tién hanh kiém nghiém vi sinh,
két qua dugc trinh bay ¢ bang 3:
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Bang 3: Két qua kiém nghiém vi sinh bt trin qué thity phin siy phun

Chi tiéu xét nghiém Pon vi Phuwong phap thir  Két qua

Téng sb vi sinh vét hiéu khi Khuan lac/g TCVN 4884 — 2005 1,2.10°

Escherichia coli MPN/g TCVN 6846 — 2001 Khong phat hién
Staphylococcus aureus Khuan lac/g TCVN 4830 — 1:2005Khong phat hién
Salmonella Khuan lac/25g  TCVN 4829 — 2005 Khéng phat hién

Clostridium perfringens Khuan lac/g TCVN 4992 - 2005 Khong phat hién

Két qua dugc kiém tra tai trung tim phan tich thi nghiém EDC- HCM cho thay bot
trun qué thuy phan sady phun hoan toan dat ti€éu chuan v€ mat vi sinh thuc pham.

Bang 4: Thanh phén hoéa hoc loai thirc in sir dung dé wong hau Au trung tém st

Pam tong so

Loai thtrc an Do am (%)  Tro (%) %) Béo (%)
0
TACB tir bot trun qué 14,97 11,63 54,42 11,85
thuy phan
TACB tir bot trin qué 7,17 12,28 53,37 11,41
chua thuy phan
Frippak 150 7,00 12,60 51,81 10,05

* Cdc chi tiéu duoc tinh trén trong luong kho

Két qua phan tich ¢ bang 4 cho thiy, cac mau TACB tir bot tran qué chua thiy
phan va thirc an Frippak c6 d6 am < 11% dat yéu cau cua tiéu chuin nganh 28
TCN 102:2004. V&i d6 4m nay c6 thé bao quan thirc 4n trong 10 tudn & nhiét do
5°C ma chit luong thirc 3n van tot. Theo Vit Thé Tru (2003) thirc dn c¢6 d6 am <
10% c6 thé bao quan 6 thang ¢ nhiét do binh thudng. Riéng TACB tir bot trin thiy
phan, sau khi phéi tron voi cac nguyén lidu khac c6 do 4m kha cao nén kha ning
bao quan s€ kho hon.

TACB tir bot trin qué thuy phan c6 ham luong tro thap nhat va cao nhét 1a & cac
loai thirc an Frippak. Trong khi d6 thanh phan béo TACB tir bot trin qué thuy
phén va chua thuy phan lai cao hon so vé1 thirc an Frippak, nhung nhin chung mirc
do chénh 1éch vé& ham lugng tro, béo gitra cac loai thirc an khong 16n.

Khi ché bién thuc an, cac nguyén li¢u duoc phéi ché dé ham lugng dam TACB
tuong dwong thirc an cong nghiép Frippak. Két qua phan tich cho thiy ham luong
dam trong TACB cao hon so v6i thitc dn Frippak, nhung mirc @6 chénh 1éch khong
nhidu. Thong thudng nhu cadu dam cua tém nho cao hon tom truéng thanh
(Nguyén Vin Thoa va Bach Thi Quynh Mai, 1996) do d6 céc loai thirc #n giai
doan 4u trung can ¢6 lugng dam rat cao.
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3.2 Két qua nuoi hju au trung tom su

3.2.1 Pdnh gid kha nang sir dung thirc an ché bién tir bot trim qué thiy phén lén
ty lé song, tang truong va chat lwong cua hqu du trung tom su

Bang 5: Bién dong mot s6 yéu t6 mdi truong trong thoi gian thi nghiém

Nghiém thite  Nhiét do pH TAN N-NO;

NT1 Sang 27,96+0,59  7,54+0,19 0,64 +0,38 0,49+ 0,4
Chieu 28464059  7,55+0,17

NT2 Sang 28,05+0,43  7,58+0,15 0,63+ 0,39 0,5+0,39
Chitu 28551043 7555015

NT3  Sang 0,67 + 0,37 0,5+0.4

27,99+0,36 7,55+0,15
28,49+0,36 7,58+0,15

Chiéu

Két qua bang 5 cho thay do thi nghiém duoc bd tri trong trai do d6 nhiét d6 nudc
cua cac nghiém thurc tuong dbi 6n dinh va it bién dong, nhié¢t do trung binh budi
sang 1a 28,0°C va budi chicu la 28,5°C. Theo Vii Thé Tru (2000), nhiét d¢ thich
hop cho 4u triung tom st phat trién 14 27 - 30°C va theo Nguyén Thanh Phuong et
al. (1999) khoang nhiét do 1a 28 - 30°C. pH cua cac nghiém thirc trong sudt tién
trinh thi nghiém ciing khong bién dong nhiéu, pH trung binh budi sang 1a 7,55 va
budi chiéu 1a 7,57. Theo Bui Quang Té (2006) pH thich hop nhat cho sy phat trién
clia au trung tom 14 7,5 - 8,3. Ham luong dam amén tong theo Whetston (2002)
nho hon 2ppm khong anh huéong dén thuy sinh vat va mirc d6 an toan la 0,1-
0,5ppm va theo Tran Minh Anh (1989) thi nong d¢6 NO2™ an toan cho 4u tring tom
nam trong khoang 0,5ppm. Nhu véy két qua trén cho thay trong thoi gian thi
nghi¢m céc yéu to moi trudng nudce ludn nam trong khoang phu hop cho sinh
truong va phat trién ctia au trung tom su.

3.2.2 Chiéu dai va ti 1é song giai doan hdu du trimg
Ty 1 séng cua hau 4u tring

Bing 6: Ty 1¢ sng (%) ciia tom giai doan hiu Au tring theo cic nghiém thirc

Nghiém thirc Ty 1é séng (%)
NT1: TACB tir bot trun qué thay phan + Artemia 64,80 + 5,842
NT2: TACB tir bot trun qué chua thiy phan + Artemia 62,53 + 8,012
NT3: Frippak 150 + Artemia 64,20 + 4,522

Gid tri thé hién la 5o trung binh va dg léch chudn ,
Cac gia tri trong cung mot cot co cung chit cai thi khac biét khong co y nghia thong ké (p>0,05)

Két qua vé ty 1¢ song cua giai doan hau au trung (bang 6) cho ‘Ehéy ¢ nghiém thuac
su dung TACB tur bot trun qué thuy phan cho ty 1€ song cao nhat (64,80%) va thap
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nhat 1a ¢ nghiém thie st dung TACB tir bot trun qué chua thuy phan (62,53%).
Tuy nhlen két qua phan tich théng ké & bang 6 cho thay khong c6 su khac biét co
¥y nghia vé ty 1é sdng giita cac nghiém thic (p > 0,05). Nhur vay, co thé thay loai
thire an sir dung khong c6 tac dong 16n dén ty 1¢ sdng cta tom.

Tang truéng cua hau a au trung

Két qua thi nghiém & bang 7 cho thay ngay tu giai doan Postlarvae-5 ¢ nghiém
thirc tom cho an TACB tir bt trun qué thiy phéan co sy tang truong Ve chiéu dai
t6t hon so v6i nghiém thirc dbi ching sir dung TACB tir bot tran qué chua thuy
phan. Tur giai doan Postlarvae-10 tré di & nghiém thic st dung TACB tir bot trun
qué thuy phan cho két qua ting trudng chiéu dai cao hon ¢ ¥ nghia thong ké (p <
0,05) so v&i 2 nghiém thirc con lai. Chiéu dai trung binh ctia tdm Postlarvae-15 cao
nhat ¢ nghiém thtrc stt dung TACB tir bot tran qué thity phan (12,63 mm) va thap
nhit & nghiém thirc sir dung thirc an Frippak (11,58 mm).

Bang 7: Chiéu dai (mm) cac giai doan hiu 4u trang tdm si

Giai doan NT1 NT2 NT3
Postlarvae-5 8,43 £ 0,092 8,17 + 0,02° 8,34 +0,132
Postlarvae-10 11,13+ 0,212 10,70 + 0,10° 10,55 +0,10°
Postlarvae-15 12,63 + 0,332 11,98 £0,11° 11,58 £ 0,14°

Gid tri thé hién la s6 trung binh va d¢ 1éch chudn

Cic gid tri trong ciing mét hang c6 cimg chit cdi thi khdc biét khéng c6 y nghia thong ké (p>0.05)

Thach Thanh et al. (2005) khi wong au tring tdm su trong hé théng loc sinh hoc
cho két qua ting truong chiéu dai Postlarvae-5 va Postlarvae-10 1an luot 13 8,52 va
10,42 mm. Theo Kungvankij (1986) trich trong Nguyén Thanh Phuong va Tran
Ngoc Hai (2004), Postlarvae-15 c¢6 chiéu dai 12 mm. Nhu vay, c6 thé thay két qua
thi nghiém phu hop voi cac cong bb trudc day va 0 nghiém thirc sir dung TACB tur
bot tran qué cho két qua tang truong chiéu dai tot nhét ching to nguon thirc an
giau dam amin tir san pham tu phan giai cta trin qué di dugc au trung tom hap thu
tot.

3.2.3 Chdt lwong hdu du tring

Két qua bang 8 cho thiy khi sdc formol 150 mg/lit trong 30 pht thi ty 1¢ song ciia
tom wong bang TACB tir bot trin qué thity phan cao hon ¢6 ¥ nghia thong ké (p <
0,05) so voi hai nghiém thire dbi chimg str dung thirc an ngoai nhap Frippak va
TACB tir bot trin qué chwa thuy phan, khong c6 su khéc biét vé ty 1& sdng khi sdc
formol giita hai nghiém thirc nay. Theo huéng dan thyc hanh BMP ctia Vién
Nghién ciru méi truong Thily San 1, tom gidng khi sdc formol 150 — 200 ppm theo
ddi trong vong 30 phut ti 18 chét <10% c6 thé chip nhan duoc. Theo Chau Tai Tao
et al. (2006), khi séc formol néu ty 1& tom chét dudi 5% 1a tom tot. Nhu vay, co thé
thdy str dung TACB tir bot trun qué thay phan cho tom gidng c6 chat lwong cao
hon so véi TACB tir bot trun qué chua thuy phin va cac loai thirc in ngoai nhap
hién dang ban trén thi truong.
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Bang 8: Ty 1¢ sbng (%) ciia hau Au trang khi séc formol

Nghiém thirc Ty 1¢ séng ciia hau 4u trung khi séc formol (%)
NT1 98,67 + 1,15
NT2 94,00 + 0,00°
NT3 95,33 +1,15°

Gid tri thé hién ld s6 trung binh va dg léch chudn
Cic gid tri trong ciing mét cot c6 cing chir cdi thi khdc biét khéng cé y nghia thong ké (p>0.05)
3.3 Hiéu qua kinh té
Bang 9: So sanh chi phi nguyén li¢u thirc in ché bién tir bdt tran qué thily phin

Nguyén liéu Gia thanh /1kg san phdam  Gia thanh/ 1kg Frippak 150
Bot trun qué thity phan 120.530 -
Chi phi nguyén liéu phu 84.162 -
Chi phi khac 86.818 -
TONG 291.510 598.000

So véi thue an Frippak, TACB tir b6t trun qué thity phan chiém ti 1& kha cao
khoang 50,5% trong thanh phan thirc 4 an nhung van co6 gia thanh ré hon. Piéu nay
mo ra mot trién vong cho viéc san xuat thie an cho hau 4u trung tom su tr trun
que gitip chung ta chu dong san xudt thire 3n trong nudc thay thé hang ngoai nhap
ddng thoi gop phan phat trién mé hinh nudi trin qué phuc vu nudi trong thiy san
trong khu vuc.

4 KET LUAN - PE NGHI

Bot dam sdy phun tir trin que thily phan dat chat luong t6t vé cac chi tidu an toan
vé mit vi sinh va c6 chira day du cac acid amin thiét yéu.

TACB tir bot trun qué thuy phan khong anh huong dén ty 16 sng cua hau u trung
t6m st nhung cho tdm PL-15 c6 chét luong tt nhat.

TACB tir bt trin qué thuy phan cho két qua tiang truong chiéu dai tét hon TACB
tur bot trun qué chua thuy phan tir giai doan PL-1 dén PL-15 va thirc an ngoai nhap
Frippak tur giai doan PL-10 dén PL-15.

Nghién ctru bién phap giam do am TACB tir bot trun qué thily phan dé tang kha
nang bao quan san pham.
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