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ABSTRACT

In this study, we investigated the effect of poly p—hydroxybutyrate (PHB) on the culture
performance of larvae of the giant freshwater prawn Macrobrachium rosenbergii and on the
bacterial levels inside the larval gut. Instar 11 Artemia nauplii were cultured with or without
PHB (5 g/L) and/or a lipid emulsion rich in highly unsaturated fatty acids (HUFA) for 24
hours. The effect of feeding PHB and/or HUFA enriched Artemia nauplii on the performance
of Macrobrachium larvae was investigated. Feeding larvae of the giant freshwater prawn with
PHB-containing Artemia nauplii significantly increased survival and growth of the larvae.
Moreover, total bacterial counts and Vibrio counts were found to be significantly lower in
PHB-fed larvae when compared to control larvae, indicating that the PHB addition had a
growth—inhibitory effect towards these potentially pathogenic microorganisms. Finally, a
combination of PHB addition and lipid enrichment resulted in the best overall culture
performance since it synergistically improved larval survival. The optimal PHB concentration
and formulation for bio-encapsulation into Artemia should be investigated further to increase
the economical efficiency of Macrobrachium larval production.

PAT VAN PE

T6ém cang xanh Macrobrachium rosenbergii (De Man 1879) 1a mot dbi twong thuy san
nudi quan trong. Trong nhitng ndm gan day, viéc nudi tdom d& mo rong nhanh chong khong
nhitng & chau A ma ca ¢ nhirng noi khong phai la vung phan bé tu nhién cua loai nay (FAO,
2000). Tuy nhién, viéc thiéu hut tém giéng co chat luong la mot trong nhirng rao can chinh
cua Vlec m¢ rong nudi loai tom nay Trong san xuét g10ng, au trung tom cang xanh thudng co
ty 1é song thép, san lugng thip do au tring thuong dé mac bénh. Nhing bénh thuong gap trén
au tring tom cang xanh thuong 12 bénh do vi khuan (Sung va ctv., 2000; Phatarpekar VA Cctv.,
2002; Al-Harbi, 2003). Ty I¢ chét cao lam can trg viéc san xuat con gidng cé chét lugng. Ty
I& chét nay duoc cho la do nhitng bénh do vi khuan co hoi (Skjermo va Vadstein, 1999)
Vibrio dugc cho la nhom vi khuan gay nén nhleu bénh (Alavandi va ctv., 2004; Kennedy va
ctv., 2006) va la vin dé chinh trong san xuat glong tom cang xanh (Nayak va Mukherjee,
1997; Jayaprakash va ctv., 2006). Khang sinh va chat sét tring Ia bién phap pho bién dé
khéng ché mam bénh vi khudn trong trai giéng. Tuy nhién, viéc sir dung khéng sinh va chat
sat trung bi han ché & mot sé nudc do nhitng lo ngai vé miat siac khoe va méi truong
(Schneider va ctv., 2003). Ngoai ra, viéc sir dung khang sinh & liéu thip dé phong bénh c6 thé
tao ra nhitng dong vi khuan khang khang sinh (Teo va ctv., 2000; 2002), khién cho viéc diéu
tri bang khang sinh khong con hiéu qua (Karunasagar Va ctv., 1994). Do d6, can phai sém tim
ra nhitng bién phap khdng ché bénh hiéu qua, lau dai va than thién véi moi trudng.

Nhan thirc dugc rang khang sinh khong nén dugc s dung nhu 1a chét kich thich sinh
truong, d& c6 nhiéu sy quan tdm dén nhimng acid béo mach ngin (short chain fatty acids-
SCFAs) nhu la cac chat trc ché vi sinh (Defoirdt va ctv., 2006). Nhiéu nghién ctru d4 chi ra
raing SCFAs tc ché sy phat trién cia ndm men va vi khuan duong rudt nhu Salmonella
typhimurium, Escherichia coli va Shigella flexneri (Bergeim, 1940; Wolin, 1969;
Cherrington, 1991; Bearson va ctv., 1997; Sun va ctv., 1998; Van Immerseel va ctv., 2003).
SCFAs trude day ciing duge chimg minh 14 ¢6 kha ning e ché sy phat trién caa Salmonella
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trén ga (Waldroup va ctv., 1995; Van Der Wielen va ctv., 2000; Van Immerseel va ctv., 2005)
va Vibrio gay bénh phét sang trong diéu kién in vitro (Defoirdt va ctv., 2006). Ngoai ra,
SCFAs cling da cho thdy kha ning lam tang ty 18 song cua Nauplius Artemia. Ngoai kha nang
tinh khuan, SCFAs ciing duoc cho rang né ciing cung cép niang lugng cho thu (Topplng va
Clifton, 2001) va ciing c6 thé ca cho tom (Defoirdt va ctv., 2006). SCFAs khong thé dugc st
dung truc t1ep trong mdi trudng nudce vi rat ton kém, khong kinh té. Ngoai ra, khi sir dung
SCFAs truc tlep s& 1am x4u moi truorng nudce vi lam tang lugng hiru co trong moi trudong kich
thich sy phat trién ciia vi sinh vét va két qua 1a 1am giam oxy hoa tan trong nudc.

Polyhydroxyalkanoates (PHAs) la polymer cua nhiing acid béo mach ngan, khong tan,
dang p-hydroxy, dugc tong hop va dy trit ¢ nhiéu vi khuan khac nhau (Anderson Va Dawes,
1990). Thu vi la nhiéu nghién ctu cho thiy bang Chung rang PHASs c6 thé duoc cit nho ra
trong sudt qua trinh tiéu hoa trong ong tiéu hoa va do d6 cuo1 cung ciing c6 tac dung nhu
SCFAs (Defoirdt va ctv., 2009). Defoirdt (2007) béo céo ring SCFA p-hydroxybutyrate co
kha nang khong ché su phat trién caa dong vi khuan cé doc luc Vibrio campbellii trong diéu
Kién in vitro. Dya trén két qua ndy, nhitng tac gia trén tiép tuc nghién ciru xem dang polymer
cia SCFAs 1a poly-p-hydroxybutyrate (PHB) c6 thé khong ché cac mam bénh vi khuan hay
khong. PHB thuong mai dang hat ¢6 dudng kinh 30 pm, str dung & nong d6 1000mg/L trong
nudc cho hiéu qua bao vé hoan toan trén Artemia dbi voi mam bénh V. campbellii (Defoirdt
va ctv., 2007).

Trong nghién cu nay, ching t6i danh gia hiéu qua ciia PHB (cp qua thirc an) trén ty
1& séng va su phat trién ctia 4u triing tdm cang xanh Macrobrachium rosenbergii trén h¢ vi
sinh vat cta 4u trung. Dé chirng minh kha ning tng dung cia PHB, viéc cdp PHB cho
Nauplius Artemia duoc thyc hién két hop voi viée 1am giau Artemia.

VAT LIEU VA PHUONG PHAP
Au trung tom

Nghién ctru bao gdm hai thi nghiém trén au triing tdm cang xanh (Macrobrachium
rosenbergll) dugc nudi trong cac cbc thiry tinh dung tich 1L. Tém bd me duoc nhép tir Thai
Lan. Cac yéu t6 vé chat lugng nudce, anh sang, nhi¢t dg, thirc an dugc diéu chinh theo hudéng
dan vé k¥ thuat nuodi tom ciia New (2003) Au triing chi nén dugc thu tir mot tdm me duy nhat
(Cavalli va ctv., 1999, 2000; Baruah va ctv., 2009). Au trling méi né s& dugc nudi trong 10
ngay rdi méi ding cho thi nghiém. 24 gio sau khi nd, du triing s& duoc chuyén sang nhitng bé
tron dung tich 19L, c6 két ndi véi hé théng nudc tudn hoan duge mo ta boi Cavalli va ctv.
(2001). Artemia dugc duing trong thi nghiém 1a Artemia franciscana (dong Great salt Lake),
dugc str dung 1am thirc an tuoi song cho au trung.

Thiét ké thi nghiém

Thi nghiém duoc thyc hién trén cac cbc thuy tinh c6 dung tich 1L. Cc duge dat vao
trong cac bé nuéc dé on dinh nhiét do & 29+1 °C, cd sir dung thiét bi 6n nhiét (thermostatic
heater). Cdc thuy tinh duoc suc khi nhe dé ¢am bao oxy hoa tan trong nudc dat trén 5 mg/L,
mai ngay thay 50% lwong nuéc. Trong qua trinh thay nudc, Artemia du cua ngay hom tru6c
s€ dugc loai bo bang viéc xi phdng. Viéc nay dugc thuc hién k§, nhe nhang dé tranh lam that
thoét 4u tring. Sau khi thay nudc, du tring duoc cho an Artemia dong Great Salt Lake ¢ mirc
d6 du (ad libitum), ngay cho an hai lan lic 9 gio va 17 gio.cho dén hét thi nghiem.
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Tuy vao thi nghiém, instar Il nauplius Artemia dugc lam giau hoac khéng voi PHB
(dang hat c6 duong kinh 30 pm, Lot: $68924-488, Sigma—Aldrich, Bornem, Belgium) & nong
d6 5g/L va nhii twong chat béo (c6 chira 30% chét béo dang n-3 HUFA va ty lIé DHA/EPA la
0.6) v&i ndng do 1a 0,6g/L trong 24 gio truéc khi cho au trung an. O nghiém thic ddi chang,
au tring tdm ciing duoc cho an va chim séc tuong ty nhung Artemia khong duoc lam giau.

Thi nghiém 1 bao gom 2 nghiém thic véi Artemia dugc lam giau va khong duoc lam
giau. Thi nghiém tién hanh vai au trung tdm 10 ngay tudi dugc nudi & mat do 50 con/L. Thi
nghiém nay kéo dai trong 15 ngay

Thi nghiém 11 bao gom 4 nghiém thac ¢ bo sung hodc khong bo sung PHB va chat
béo. Thi nghiém nay bat dau végi au trung 4 ngay tudi dugc nudi ¢ mat d6 100con/L. Thi
nghiém nay kéo dai trong 28 ngay.

Phén tich
Phét hign PHB trong Artemia nauplius

Sau khi Artemia dwoc 1am gidu, ching tdi tién hanh kiém tra sy hién dién caa PHB
bang phuong phap dugc md ta bai Defoirdt va ctv, (2007). Theo phuong phap nay, 10
nauplius Artemia s& bi giét bang ethanol va dugc nhuém huynh quang Nile Blue A (Ostle va
Holt, 1982). Sau d6, quan sat dudi kinh hién vi Axioskop II (Carl Zeiss, Jena, Germany) ¢
trang bi may quay phim k¥ thuat s6 két ndi véi may vi tinh.

Chi sé giai doan du tring

Vao ngay thtr 10 va 15, su phat trién ciia du tring tom dugc kiém tra bang cach xac
dinh chi s0 giai doan 4u trung (LSI: Larval Stage Index) theo phuong phép cua Maddox va
Manzi (1976). Giai doan phat trién cua au tring dugc xac dinh theo mo ta cua Uno va Kwon
(1969).

Ty 1é song ciia du tring

Ty 1é song cua 4u tring dugc kiém tra vao ngay 5, 10 va 15 trong thi nghi¢m 1, va cac
ngay 10, 15, 20 va 28 trong thi nghiém 2. Viéc dém 4u tring duoc thyc hién hét sirc can than
nham tranh 1am stress au tring.

Vi khudn trong dwong rugt du tring tom

Mau au tring tom dugc kiém tra vi khuan vao dau va két thic thi nghiém. Mau 4u
trung duoc 1am sach vi khuan bén ngoai bang benzal konium chloride phwong phap dwgc mo
ta boi Huys va ctv, (2001). Sau d6 au tring dwoc nghién va pha loang trong dung dich nudc
mubi sinh 1y va dugc cdy trang l1an luot trén mdi trudng thach Marine Agar va TCBS
(Thiosulphate—Citrate-Bile Salt—sucrose) dé dém tong vi khuan ciing nhu vi khuan nhém
Vibrio sau 48 gio u ¢ 28 °C.

Phan tich thong ké

Chi s6 giai doan ctia du tring, ty 18 sdng va mat do vi khuan dugc phén tich bang phan
tich phuong sai (one-way ANOVA). Khi ¢0 su sai bi¢t 6 y nghia, trac nghiém DUNCAN s&
dugc st dung d€ phan tich két qua (SPSS phién ban 13.0). Cac gia tri phan tram s& dugc
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chuyén sang dang qui doi arcsin dé théng ké. Phan tich two-way ANOVA duoc sir dung dé
xac dinh sy tuong tac cua nhiing yéu t0 thi nghi€ém trong thi nghiém 2.

KET QUA

Thinghiém 1
Trong thi nghiém 1, tac dung cua PHB bd sung cho Artemia trén au trling tdm cang
xanh duoc danh gia. Phan tich hinh dnh ciia Artemia va au triing tom cho thay Artemia dwoc
lam giau voi PHB c6 duong ruot day va 4u tring tdm cia nghiém thirc duoc cho an Artemia
- lam giau (c6 nhuom Nile Blue A) bit mau huynh
quang, chung to Artemia da hip thu PHB (Hinh
1). Tac dung cia PHB dugc danh gia trén cac chi
tiéu nhu ty 1¢ song va sy phat trién trong 15 ngay.
Sy phat trién ctia 4u triing (chi tiéu chi s6 giai
doan 4u triing) sau 10 ngay cua nghiém thirc c6 bd
sung PHB t5t hon nghiém thuc d6i chimg (khong
PHB) rd rét (P<0.05). Ty 1é sdng cua au trling sau
5, 10 va 15 ngay cua nghiém thic c6 bd sung
PHB ciing tt hon nghiém thirc khong b sung
PHB rd rét (P<0,05). Su khac biét nay cang Ve
cudi thi nghiém cang rd rang.

Hinh. 1 Mau tu nhién (hang trén) va mau duéi den huynh quang (hang dudi) cua Artemia
dugc nhudém Nile Blue A ctiia nhom khong dugc bo sung PHB (hinh A va C) va dugc bo sung
PHB (hinh B va D).

100 - T Pobiching mPHB
892
90 + . goA
80 - 78
65°

70 1
S 60- 50"
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20
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Biéu do 1. Ty 1¢ song ctia &u tring Macrobrachium rosenbergii cho n Artemia dugc 1am giau
hay khong bang PHB sau 5, 10 va 15 ngay thi nghiém. Cac gia tri bao gom so trung binh +
sai so chuan. Chir cai khdc nhau thé hién su sai biét c6 y nghia thong ké (P<0,05).
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Thinghiém 2

Trong thi nghiém nay, tac dung cua viéc két hop PHB va nhii tuong chét béo (déu cap
cho 4u triing tdm théng qua thirc 4n tuoi séng 1a Artemia) dwoc nghién ctiru. Nghiém thirc co
bd sung chit béo cho chi sé giai doan ctia au trling — LSI cao nhat trong khi 4u tring nghiém
thirc d6i chimg c6 LSI thdp nhat. Nghiém thirc ¢6 bd sung PHB cho 4u tring c¢6 LSI cao hon
nghiém thtrc ddi ching nhung thip hon nghiém thic bod sung chat béo. Ty 1é séng cia du
trang duoc kiém tra vao 4 thoi diém thi nghiém vao ngay 10, 15, 20 va 28 (két thuc thi
nghiém). Co su tuong tac ¢ nghiém thirc két hop PHB va chit béo trén LS| ¢ ngay thir 10 va
15 (P<0,05). Nghiém thtrc két hgp PHB va chat béo cho ty 1& song cao nhét (56%) cao hon
nghiém thirc dbi ching (12%) IL'JC két thic thi nghiém. Nghiém thirc chi bd sung PHB hoic
chat béo khong co su khéc bi€t vé ty 1& séng so v6i nhau. Sau 28 ngdy thi nghi¢m (32 ngay
sau khi trimg ne), 90% 4 au trling cua nghiém thirc c6 b6 sung chat béo chuyén sang giai doan
hau au tring, trong khi nghiém thirc chi b6 sung PHB 1a khoang 50% va nghiém thic dbi
chang 1a 10%.

B +P+L B +P-L —P+L O-P-L

Larval stage index

Thoi gian wong (ngay)

Biéu do 2. Chi s giai doan 4u trng tdm cang xanh ¢ ngay 10 va 15 duoc cho an Artemia co
lam gidu vai hodc khong PHB va chat béo. Cac gia tri bao gom so trung binh * sai so chudn.
Chir cai khdac nhau thé hién sy sai biét co y nghia thong k& (P<0,05).
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Biéu d0 3. Ty 1é song ciia 4u trling cta tom cang xanh dwoc cho an Artemia c6 lam giau véi
hoac khong PHB va chat béo. CAc gia tri bao gom so trung binh + sai so chuan. Chir cdi khac
nhau thé hién su sai biét co y nghia thong ké (P<0,05).

Téng s6 vi khuan trong rudt 4u tring tom dugc kiém tra vao trudc va sau thi nghiém
bang cach cay trang dich nghlen au tring tom lan luot trén moi truong Marine Agar va TCBS
va dém s6 khuan lac. Khi két thiic thi nghiém, tong s6 vi khuan trong ruot au trung cua
nghiém thirc chi bd sung chat béo cao hon hin cac nghiém thirc khac (2,8x10° CFU/4u trling).
Céc nghiém thirc khong bo sung PHB ¢6 tong s6 vi khuan Vibrio cao hon hin nghiém thic co
bd sung PHB. Tong s6 Vibrio trong rut au tring tém tang tir 2126 CFU/ 4u tring lén 1,3-
2,2x10° CFU/4u triing khi két thac thi nghiém ¢ nghiém thirc khong bd sung PHB (Bang 1).
Cé su tuong tac manh mé ¢ nghiém thuc két ho*p PHB va chit béo trén mat do vi khuan
duong rudt caa au triing tdm (P<0,05) cho thay ring tac dung cia PHB manh hon khi dugc
két hop 1am giau cung chét béo.

Bang 1. M4t d6 vi khuan trong rudt au trang tdm duoc cho an Artemia ¢ hoic khong c6 PHB
va chat béo 1am giau trong thi nghiém 2.

Nghiém Vi khuan tong s6 (10* larva™) . Vibrio tong séﬂ :
thitc . ) Ban dau , Két t}}uc
Ban dau Keét thiuc (CFU/au trung)  (10° CFU/au trung)
+P+L 5.6+1.1° 0.3+0.1°
+P-L 5.4+0.8° 1.6+0.7°
_P+L 3.2+0.2 28.0+2 5" 21x6 22.045.3"
—P-L 6.8+1.0° 13.3+1.8"
Su tuong tac gitta PHB va
chit béo lam giau P=0.002 P=0.008
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THAO LUAN

Trong nghién ctru nay, ching t61 danh gid hiu qua cua viéc bd sung PHB 1én su phat
trién va hé vi sinh vét trong rudt au tring tdm cang xanh. Chung t6i cung cap PHB va chat
béo cho au tring tdm thdng qua Artemia vi Artemia dugc sir dung nhu thic an twoi song
thdng dung nhat khi wong 4u triing tdm (Lavens va ctv, 2000), mit khac PHB c6 thé duoc tich
[y trong Artemia khi lam giau (Defoirdt va ctv, 2007). Sy tich liy cac hat PHB trong rudt
Artemia duoc khéng dinh qua hinh anh huynh quang. Tuy nhién, ta khong thé thdy PHB trong
ruat au tring tdm vi au tring tom khong du trong subt dé thay anh sang huynh quang va cung
c6 thé do ham lugng PHB trong au trung tom khéng du lon. Két qua thi nghiém ciing cho thay
PHB lam tang ty 1¢ song cua au trung tom dang ké. Trong thi nghlem 2, hi¢u qua cua vigc ket
hop PHB va chét béo thiét yéu duoc nghién ctru thi nghiém thirc két hop cho ty 1¢ séng cia du
trU ng tdm cao nhat. Nghiém thirc chi b6 sung PHB hoic chit béo ciing lam ting ty 1é song cua
au trling tdm tuy nhién khong cao bang nghiém thirc két hop. Két qua nay ciing phi hop voi
nghién ctru cia Defoirdt va ctv (2007) khi tac gia nay nhan thiy PHB lam ting ty 1¢ song cua
Artemia trudc cac mam bénh Vibrio. Ty 1¢ sng cua au triing & nghiém thirc ddi chung thap
¢6 I& do nguyén nhan béi vi khuan co hoi gay hai cho au triing (Baruah va ctv, 2009). Trong
nghién ciru nay, chdng t6i nhan thaiy s6 lugng vi khuan Vibrio, la nguyén nhan cta nhiéu bénh
thiy san (Lightner, 1996; Otta va ctv., 2001) giam 10 rét 0 nghiém thirc c¢6 bo sung PHB
(Bang 1). Trong nghién ctru ndy, tong sb vi khuan va tong s Vibrio dao dong lan luot trong
khoang 15.9-28.0 x 10* va 0.4-22.0 x 10° CFU/4u tring. Trong khi d6, & nghiém thirc co bd
sung PHB téng sb vi khuin va tong s6 vi khuén Vibrio dao dong lan luot chi tir 1.7-5.6 x 10*
va 0.3-1.6 x 10? CFU/4u triing.

Defoirdt va ctv, (2007) nhan thiy ring PHB bao vé Artemia trudc sy tdn cong cua
mam bénh Vibrio campbelli va dat gia thuyét rang cic hat PHB s& bi phan cit thanh p—
hydroxybutyrate trong duong rudt cia Artemia va s& phong thich ra cac acid béo dé bao vé
vat chi truc mam bénh. PHB ¢6 thé co hai tac dung: mot Ia cung cép ning lwong cho duong
rudt va do d6 lam cho biéu mé rudt ting kha ning khang mam bénh, hai 1a e ché sy phat
trién ciia mam bénh. Diéu ndy giai thich két qua PHB bo sung rd rang 1am ting ty 1¢ sbng va
su phat trién cia au triing. Ngoai ra, cac acid béo thiét yéu ciing dong vai tro hét sirc quan
trong d6i voi du trling cua giap xac (Teshima 1972, 1997; Middleditch va ctv., 1980; Teshima
va Kanazawa, 1983; Harrison, 1990). Nhing acid béo phong thich tir PHB 1a nhing acid béo
mach ngin va c6 thé dong vai tro nhu mot ngudn cung cap thém nang luong cho au trung tom
chir PHB khong cung cap cac acid béo mach dai (HUFA). Co nhiéu nghién ctru vé sy bién
dudng cua céac acid béo thiét yéu cua au trung Va au nién tom nudc ngot (Devresse va ctv.,
1990; Sheen va D’Abramo, 1991; Teshima va ctv., 1992, 1997; D’Abramo va Sheen, 1993;
Querijero va ctv., 1997; Roustaian va ctv., 1999). L|p|d lam cho 4u tring giau HUFA nén
cung cap nhiéu ning lugng (Tidwell va ctv, 1998) va ciing 1 thanh phan cin thiét cho su phat
trién mo ciing nhu sy téng hop hormone din dén ting st ting trudng cia vat nudi. Két qua
cua nghién ctru nay phu h0’p vi két qua ciia nhirng nghién ctu trude day. Romdhane va ctv,
(1995) khi ching minh rang khi tang thoi gian cho au trung tom an Artemia lam giau véi
HUFA s€ cho au triing co ty 1& song, strc tang tmorng, suc chong chiu véi stress va ty 16 bién
thai tot hon. Tuong ty, Sorgeloos va Leger (1992) va Alam va ctv, (1995) bao cao rang thic
an tuoi sdng dugc lam gidu voi dau giau acid béo n-3 1am ting stc ting trudng 4u triing tom
cang xanh.

Sy phan cit PHB thanh cac thanh phan nho hon c6 thé xay ra dudi tac dong cta nhidu
co ché bao gdm su phén giai hoa hoc, phan tng thuy giai cling nhu sy thay giai c6 xtic tac cua
emzyme (Defoirdt va ctv, 2009). Tuy nhién, co ché chinh xac cta sy phan giai polymer PHB
thanh cac thanh phan nhé trong duong rudt van chwa duoc xac dinh. Defoirdt va ctv, (2007)
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b0 céo rang su phan giai PHB trong dudng rudt ctia Artemia rat c6 thé do cac co ché Iy-hoda
hoc hodc ¢ su xtc tic ctia emzyme trong diéu kién Artemia khong c6 vi sinh vét cong sinh
(axenic). Nguoc lai, 4u tring tom cang xanh dugc sir dung trong nghién ciru ndy ¢6 hé vi sinh
vat cong sinh nén do d6 vi sinh vét ciing cé thé dong vai tro trong sy phan giai PHB. Qua
thuc, sy phan giai PHB boi enzyme—depolymerase san xudt boi vi sinh vat duoc bao cdo boi
nhiéu tac gia (Dm va ctv, 1990; Yoshie va ctv., 1999; Quinteros va ctv., 1999; Choi va ctv.,
2004; Khanna va Srivastava, 2004; Jendrossek va Handrick, 2002), tuy nhién, den nay chua
c6 béo cao vé sy hién dién cta vi sinh vat phan giai PHB trong duong rudt au trling tom
Macrobrachium.

Viéc tng dung PHB trong nudi thuy san, dic biét 1a trong wong nudi au triing tdm bi
han ché boi gia clia cac san pham PHB thuong mai van con cao. Tuy nhién, PHB c6 thé dugc
san xuat tuong ddi dé& bang vi khuan nhém Bacillus va Lactobacillus spp. (Anderson va
Dawes, 1990; Aslim va ctv., 1998; Yilmaz va ctv., 2005) vdi cac nguyén liéu ré tién nhu mat
duong (Kim, 2000) day 1a diéu kién dé co thé ing dung PHB véi gia thanh ha va bén viing.

Qua két qua cua nghién ctu, chung t6i két luan rang au tring tdm cang xanh
(Macrobrachlum rosenbergii) dugc cho dn Artemia lam giau v6i PHB s€ ting khd nang ting
truong va ty 18 song. Ngoadi ra, vi khuan tong s6 va vi khuan Vibrio trong duong rudt au trung
tom duoc an bo sung PHB s& giam dang ké. Didu ndy cho thay PHB c6 tac dung e ché su
phét trién ciia vi sinh vat ciing nhu cac vi sinh vat co kha ning gay bénh. Cubi cling, su két
hop PHB va lipid Iam giau cho Artemia cho két qua tot nhat ddi v6i du tring tdm. Nong do
PHB va cong thirc cho dang nang PHB dé 1am giau Artemia nén duoc nghién ctu thém dé
tang hiéu qua kinh té khi tmg dung trong wong nubi au triing tom.

TAI LIEU THAM KHAO

Alam, M.J., Ang, K.J., Begum, M., 1995. Use of egg custard augmented with cod liver oil and
Moina micrura on production of freshwater prawn postlarvae. Aquaculture International 3,
249-259.

Alavandi, S.V., Vijayan, K.K., Santiogo, T.C., Poornima, M., Jithendran, K.P., Ali, S.A.,
Rajan, J.J.S., 2004. Evaluation of Pseudomonas sp. PM 11 and Vibrio fluvialis PM 17 on
immune indices of tiger shrimp, Penaeus monodon. Fish Shellfish Immunology 17, 115-120.

Al-Harbi, A.H., 2003. Bacterial flora of freshwater prawn, Macrobrachium rosenbergii (de
Man), cultured in concrete tanks in Saudi Arabia. Applied Aquaculture 14, 113-124.

Anderson, A.J., Dawes, E.A., 1990. Occurrence, metabolism, metabolic role, and industrial
uses of bacterial polyhydroxyalkanoates. Microbiology Reviews 54, 450-472.

Aslim, B., Caliskan, F., Beyatli, Y., Gundiz, U., 1998. Poly—p—hydroxybutyrate production
by lactic acid bacteria. FEMS Microbiology Letter 159, 293-297.

Baruah, K., Cam, D.T.V., Dierckens, K., Wille, M., Defoirdt, T., Sorgeloos, P., Bossier, P.,
2009. In vivo effects of single or combined N-—acyl homoserine lactone quorum sensing
signals on the performance of Macrobrachium rosenbergii larvae. Aquaculture 288, 233-238.

Bearson, S., Bearson, B., Foster, J.W., 1997. Acid stress responses in enterobacteria. FEMS
Microbiology Letter 147, 173-180.

Bergeim, O., 1940. Toxicity of intestinal volatile fatty acids for yeast and Esch. coli. Journal
of Infection Diseases 66, 222—-234.

325



Cavalli, R.O., Berghe, E.V., Lavens, P., Thuy, N.T.T., Mathieu, W., Sorgeloos, P., 2000.
Ammonia toxicity as a criterion for the evaluation of larvae quality in the prawn
Macrobrachium rosenbergii. Comparative Biochemistry and Physiology 125, 333-343.

Cavalli, R.O., Lavens, P., Sorgeloos, P., 1999. Performance of Macrobrachium rosenbergii
broodstock fed diets with different fatty acid composition. Aquaculture 179, 387-402.

Cavalli, R.O., Lavens, P., Sorgeloos, P., 2001. Reproductive performance of Macrobrachium
rosenbergii female in captivity. Journal of the World Aquaculture Society 32 (1), 60-67.

Cherrington, C.A., Hinton, M., Pearson, G.R., Chopra, 1., 1991. Short—chain organic acids at
pH 5.0 kill Escherichiascoli and Salmonella spp without causing membrane perturbation.
Journal of Applied Bacteriology 70, 161-165.

Choi, G.G., Kim, H.W., Rhee, Y.H., 2004. Enzymatic and non—enzymatic degradation of poly
(3-hydroxybutyrate—co—3—hydroxyvalerate) copolyesters produced by Alcaligenes sp MT-16.
Journal of Microbiology 42, 346-352.

D’Abramo, L.R., Sheen, S.S., 1993. Polyunsaturated fatty acid nutrition in juvenile freshwater
prawn Macrobrachium rosenbergii. Aquaculture 115, 63-86.

De Man, J. G., 1879. On some species of the genus Palaemon Fabr. with descriptions of two
new forms. Notes from the Royal Zoological Museum of the Netherlands at Leiden 1 (41),
165-184.

Defoirdt, T., Boon, N., Sorgeloos, P., Verstraete, W., Bossier, P., 2009. Short—chain fatty
acids and poly-B-hydroxyalkanoates: (new) biocontrol agents for a sustainable animal
production (review). Biotechnology Advances, in press.

Defoirdt, T., Halet, D., Sorgeloos, P., Bossier, P., Verstraete, W., 2006. Short chain fatty acids
protect gnotobiotic Artemia franciscana from pathogenic Vibrio campbellii. Aquaculture 261,
804-808.

Defoirdt, T., Halet, D., Vervaeren, H., Boon, N., Wiele, T.V., Sorgeloos, P., Bossier, P.
Verstraete, W., 2007. The bacterial storage compound poly—B-hydroxybutyrate protects
Artemia franciscana from pathogenic Vibrio campbellii. Environmental Microbiology 9, 445-
452.

Devresse, B., Romdhane, M., Buzzi, M., Rasowo, J., Léger, P., Brown, J., Sorgeloos, P.,
1990. Improved larviculture outputs in the giant freshwater prawn Macrobrachium
rosenbergii fed a diet of Artemia enriched with n-3 HUFA and phospholipids. World
Aquaculture 21, 123-125.

Doi, Y., Kanesawa, Y., Kunioka, M., Saito, T., 1990. Biodegradation of microbial
copolyesters: poly (3-hydroxybutyrate—co—-3—-hydroxyvalerate) and poly (3—hydroxybutyrate—
co—4-hydroxybutyrate). Macromolecules 23, 26-31.

FAO, 2000. Aquaculture Production Statistics 1989-1998. FAO Fisheries Circular, 815 (Rev.
12). FAO, Rome.

Han, K., Geurden, I., Sorgeloos, P., 2000. Enrichment strategies for Artemia using emulsions
providing different levels of n—3 highly unsaturated fatty acids. Aquaculture 183, 335-347.

Harrison, K.E., 1990. The role of nutrition in maturation, reproduction and embryonic
development of decapod crustaceans: a review. Journal of Shellfish Research 9, 1-28.

Huys, L., Dhert, P., Robles, R., Ollevier, F., Sorgeloos, P., Swings, J., 2001. Search for
beneficial bacterial strains for turbot (Scophthalmus maximus L.) larviculture. Aquaculture
193, 25-37.

326



Jayaprakash, N.S., Rejish K.V.J., Philip, R., Bright S.I.S., 2006. Vibrios associated with
Macrobrachium rosenbergii (De Man, 1879) larvae from three hatcheries on the Indian
southwest coast. Aquaculture Research 37, 351-358.

Jendrossek, D., Handrick, R., 2002. Microbial degradation of polyhydroxyalkanoates.
Annual Review of Microbiology 56, 403-432.

Karunasagar, I., Pai, R., Malathi, G.R., Karunasagar, I., 1994. Mass mortality of Penaeus
monodon larvae due to antibiotic resistant Vibrio harveyi infection. Aquaculture 128, 203—
209.

Kennedy, B., Venugopal, M.N., Karunasagar, I., 2006. Bacterial flora associated with the
giant freshwater prawn Macrobrachium rosenbergii in the hatchery system. Aquaculture 216,
1156-1167.

Khanna, S., Srivastava, A.K., 2004. Recent advances in microbial polyhydroxyalkanoates.
Process Biochemistry 40, 607-619.

Kim, B.S., 2000. Production of poly (3-hydroxybutyrate) from inexpensive substrates.
Enzyme and Microbial Technology 27, 774-777.

Lightner, D.V., 1996. Disease of culture penaeid shrimp. In “Handbook of Mariculture:
Crustacean Aquaculture” (J. P. McVey, Ed.), 2nd ed. CRC Press, Boca Raton, FL.

Maddox, M.B., Manzi, J.J., 1976. The effects of algal supplements on static system culture of
Macrobrachium rosenbergii (de Man) larvae. Proceedings of the World Mariculture Society
7,677-698.

Middleditch, B.S., Missler, S.R., Hines, H.B., McVey, J.P., Brown, A., Ward, D.J., Lawrence,
A.L., 1980. Metabolic profiles of penaeid shrimp: dietary lipids and ovarian maturation.
Journal of Chromatography 195, 359-368.

Nayak, S.K., Mukherjee, S.C., 1997. Microbial pathogens involved in the coastal shrimp,
Penaeus monodon farming in Orissa. Fish Chimes 17, 37-39.

New, M.B., 2003. Farming freshwater prawns: a manual for the culture of the giant river
prawn, Macrobrachium rosenbergii. FAO Fisheries Technical Paper No. 428, FAO, Rome,
Italy, pp.145-146.

Olsson, J.H., Allan, W., Conway, P.L., Kjelleberg, S., 1992. Intestinal colonization potential
of Turbot (Scophthalmus maximus) and Dab (Limanda limanda)—associated bacteria with
inhibitory effects against Vibrio anguillarum. Applied Environmental Microbiological 58,
551-556.

Ostle, A.G., Holt, J.G., 1982. Nile Blue A as a fluorescent stain for poly—p—hydroxybutyrate.
Applied Environmental Microbiology 44, 238-241.

Otta, S.K., Karunasagar, I., Karunasagar, I., 2001. Bacteriological study of shrimp, Penaeus
monodon Fabricius, hatcheries in India. Journal of Applied Ichthyology 17, 59-63.

Phatarpekar, P.V., Kenkre, V.D., Sreepada, R.A., Desai, U.M., Achuthankutty, C.T., 2002.
Bacterial flora associated with larval rearing of the giant freshwater prawn, Macrobrachium
rosenbergii. Aquaculture 203, 279-291.

Querijero, B.V.L., Teshima, S., Koshio, S., Ishikawa, M., 1997. Utilization of
monounsaturated fatty acid (18:1n-9) by freshwater prawn Macrobrachium rosenbergii (de
Man) juveniles. Aquaculture Nutrition 3, 127-139.

327



Quinteros, R., Goodwin, S., Lenz, RW., Park, W.H., 1999. Extracellular degradation of
medium chain length poly (B—hydroxyalkanoates) by Comamonas sp. International Journal of
Biological Macromolecules 25, 135-143.

Romdhane, M.S., Devresse, B., Léger, Ph., Sorgeloos, P., 2005. Effects of feeding (w-3)
HUFA-enriched Artemia during a progressively increasing period on the larviculture of
freshwater prawns. Aquaculture International 3, 236-242.

Roustaian, P., Kamarudin, M.S., Omar, H., Saad, C.R., Ahmad, M.H., 1999. Changes in fatty
acid profile during larval development of freshwater prawn Macrobrachium rosenbergii (de
Man). Aquaculture Research 30, 815-824.

Schneider, S.M., Rosskopf, E.N., Leesch, J.G., Chellemi, D.O., Bull, C.T., Mazzola, M.,
2003. Research on alternatives to methyl bromide: pre-plant and post-harvest. Pest
Management Science 59, 814-826.

Sheen, S.S., D’Abramo, L.R., 1991. Response of juvenile freshwater prawn, Macrobrachium
rosenbergii, to different feeding levels of a cod liver oil/corn oil mixture in a semi-purified
diet. Aquaculture 93, 121-134.

Skjermo, J., Vadstein, O., 1999. Techniques for microbial control in the intensive rearing of
marine larvae. Aquaculture 177, 333-343.

Sorgeloos, P., Léger, P., 1992. Improved larviculture outputs of marine fish, shrimp and
prawn. Journal of World Aquaculture Society 23, 251-264.

Sun, C.Q., O'connor, C.J., Turner, S.J., Lewis, G.D., Stanley, R.A., Roberton, A.M., 1998.
The effect of pH on the inhibition of bacterial growth by physiological concentrations of
butyric acid: Implications for neonates fed on suckled milk. Chemical-Biological Interactions
113, 117-131.

Sung, H.H., Hwang, S.F., Tasi, F.M., 2000. Responses of Giant freshwater prawn
Macrobrachium rosenbergii to challenge by two strain of Aeremonas spp. Journal of
Invertebrate Pathology 76, 278-284.

Teo, J.W.P., Suwanto, A., Laa Poh, C., 2000. Novel B-macatmase genes from two
environmental isolates of Vibrio harveyi. Antimicrobial Agents and Chemotherapy 44, 1309-
1314.

Teo, JW.P,, Tan, T.M.C., Laa Poh, C., 2002. Genetic determinants of tetracycline resistance
in Vibrio harveyi. Antimicrobial Agents and Chemotherapy 46, 1038-1045.

Teshima, S., 1972. Sterol metabolism. Mem. Fac. Fish., Kagoshima University 21, 69-147.

Teshima, S., 1997. Phospholipids and sterols. In: D’Abramo, L.R., Conklin, D.E., Akiyama,
D.M. (Eds.), Crustacean Nutrition. World Aquaculture Society, Baton Rouge, LA pp. 85-107.

Teshima, S., Ishikawa, M., Koshio, S., Kanazawa, A., 1997. Necessity of dietary cholesterol
for the freshwater prawn. Fisheries Sciences 63, 596-599.

Teshima, S., Kanazawa, A., 1983. Variation in lipid composition during the ovarian
maturation of the prawn. Bulletin of the Japanese Society of Scientific Fisheries. 49, 957-962.

Teshima, S., Kanazawa, A., Hitotsumatsu, K., Kim, K.S., Oshida, K., Koshio, S., 1992.
Tissue uptake and bioconversion of eicosapentaenoic acid and phosphatidylcholine in prawns,
Penaeus and Macrobrachium. Comparative Biochemistry Physiology 102B, 885-890.

Tidwell, J.H., Webster, C.D., Coyle, S.D., Daniels, W.H., D’Abramo, L.R., 1998. Fatty acid
and amino acid composition of eggs, muscle and mid gut glands of freshwater prawns,

328



Macrobrachium rosenbergii (de Man), raised in fertilized ponds, unfertilized ponds or fed
prepared diets. Aquaculture Research 29, 37-45.

Topping, D.L., Clifton, P.M., 2001. Short-chain fatty acids and human colonic function:
roles of resistant starch and non starch polysaccharides. Physiological Reviews 8, 1031-
1064.

Uno, Y., Kwon, C.S., 1969. Larval development of Macrobrachium rosenbergii (de Man)
reared in the laboratory. Journal of the Tokyo University of Fisheries 55, 179-190.

Van Der Wielen, P., Biesterveld, S., Notermans, S., Hofstra, H., Urlings, B.A.P., Van
Knapen, F., 2000. Role of volatile fatty acids in development of the cecal microflora in broiler
chickens during growth. Applied and Environmental Microbiology 66, 2536—-2540.

Van Immerseel, F., Boyen, F., Gantois, I., Timbermont, L., Bohez, L., Pasmans, F.,
Haesebrouck, F., Ducatelle, R., 2005. Supplementation of coated butyric acid in the feed
reduces colonization and shedding of Salmonella in poultry. Poultry Science 84, 1851-1856.

Van Immerseel, F., De Buck, J., Pasmans, F., Velge, P., Bottreau, E., Fievez, V.,
Haesebrouck, F., Ducatelle, R., 2003. Invasion of Salmonella enteritidis in avian intestinal
epithelial cells in vitro is influenced by short—chain fatty acids. International Journal of Food
Microbiology 85, 237-248.

Waldroup, A., Kaniawati, S., Mauromoustakos, A., 1995. Performance characteristics and
microbiological aspects of broilers fed diets supplemented with organic acids. Journal of Food
Protection 58, 482-489.

Wolin, M.J., 1969. Volatile fatty acids and the inhibition of Escherichia coli growth by rumen
fluid. Applied Microbiology 17, 83-87.

Yilmaz, M., Soran, H., Beyatli, Y., 2005. Determination of poly-beta—hydroxybutyrate (PHB)
production by some Bacillus spp. World Journal of Microbiology and Biotechnology 21, 565-
566.

Yoshie, N., Fujiwara, M., Kasuya, K.l., Abe, H.Y., Doi, Y., Inoue, Y., 1999. Effect of
monomer composition and composition distribution on enzymatic degradation of poly (-
hydroxybutyrate—co—3—hydroxyvalerate). Macromolecular Chemitry and Physics 200, 977-
982.

329



