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ABSTRACT

This study was carried out in order to determine the TAN absorption
ability of yucca at different yucca concentrations including 0 ppm, 0.25
ppm, 0.5 ppm and 1 ppm, in freshwater. The study was designed with 2
experiments. The first experiment was conducted during 12 hours in 60
liter tanks without fish. The second experiment was implemented in 500
liter tanks for 60 days. One hundred tilapia (Oreochromis niloticus) of 3-5
g in size were stocked in each tank. The tanks were treated with yucca
every 14 days. TAN concentration was measured at before and after 6, 9,
12 hours of treatment. All experiments were set up following completely
randomized design (CRD) with three replications. The results showed that
yucca absorbed TAN efficiently in freshwater, each gram of yucca
absorbed 0.415, 0.545 and 0.527 g of TAN after 6, 9 and 12 hours of
treatment, respectively.

TOM TAT

Nghién ciru “Khd nédng hdp thu ammonia cia yucca trong méi truong
mieée ngot” nham xac dinh  kha nang hap thu TAN ( Total Ammonia
Nitrogen ) ciia yucca & cac nong do xir Iy 0 mg/L, 0,25 mg/L, 0,5 mg/L va
1 mg/L trong méi truong nudc ngot. Nghién ciru gom 2 thi nghiém. Thi
nghiém 1 dwoc thuc hién trong bé 60 lit, khong tha cd trong 12 gio. Thi
nghiém 2 duwoc tién hanh trong bé 500 lit trong 60 ngay. Cd r6 phi
(Oreochromis niloticus) co 3-5 g dwoc tha voi mdt do 100 con/bé. Yucca
dwoe xik Iy dinh ky 14 ngay/lan. Ham leong TAN g do trude va sau 6, 9
va 12 gio xir Iy yucca. Cdc thi nghiém duwoc bé tri hoan toan ngdau nhién
véi 3 lan Idp lai. Két qua_cho thdy yucca cé hiéu qua hdp thu TAN trong
méi trieong nude ngot, moi gam yucca cé kha ndng hdp thu lan heot 0,415,
0,545 va 0,527 g TAN tai cac thoi gian xir ly 6, 9 va 12 gio.

1 GIOI THIEU

Cay yucca c6 tén khoa hoc Yucca schidigera, 1a
loai cay thudc ho Agavaceae. Cay yucca con dugc
goi la cdy Mojave Yucca, vi n6 1a cdy ban dia 0 sa
mac Mojave va sa mac Sonoran thugc BDong Nam
California, & Nam Nevada, Tay Arizona. N ciing
1a loai cay ban dia & Mexico (Wiley, 1980).

Trong chan nudi gia sic, chat chiét tir ciy
yucca dugc dung khtr mui va gidm ammonia trong
khong khi ciing nhu trong chat thai ciia dong vat.
Mot sb nghién ctru cho thay chat chiét xuét tir cay
yucca duogc bd sung trong thire an c6 thé lam giam
ham luwong ammonia va uré trong mau cia dong
vat (Kong, 1998). Chét chiét tir cdy yucca con dugc
dung lam thudc tri bénh cho mot sb dong vat, dac
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biét 1a cac bénh do protozoa (nguyén sinh dong
vat) gay ra (Wallace er al. 1994). Chat chiét xuat tir
Yucca schidigera & dang bot 1a mét trong nhitng
nguyén liéu bd sung trong thirc an tdm nham lam
giam ndng d6 ammonia trong mau. O trong nudc
bién, chit chiét xudt yucca ching to 1a chat tu
nhién, an toan va hi¢u qua trong viéc lam giam
ham lugng ammonia trong hé théng nuoi thiy hai
san (Robeto, 2010). Mot s& nghién ctru ciing da
chimg minh hiéu qua xir Iy ammonia cua chit chiét
xuit yucca trong nudc ngot ciing nhu nudc lo
(Robeto, 2009).

Trong nudi trong thuy san khi NH; thuong gay
ddc cho ca khi ham luong 16n hon 0,1 mg/L (Boyd,
1998) lam giam sinh trudng, ti 1¢ séng va tom ca
man cam hon d6i v6i mam bénh. Bién phap st
dung san pham yucca dé hap thu TAN trong nudi
trong thity san 1a mot trong nhing cach dugc sir
dung hién nay. Do do, viéc xac dinh kha nang hép
thu TAN ciia yucca trong moi truong 1a can thiét
nhim tim ra lidu luong hiéu qua dé xir Iy TAN
trong ao nudi thuy san nudc ngot.

2 PHUONG PHAP NGHIEN CUU

Nghién ciru gém 2 thi nghiém duogc thuc hién
trong 2 diéu kién khac nhau. Thi nghiém 1 trong
diéu kién khong co suc khi, khong tha ci va duoc
bb tri trong bé 60 L, thyc hién trong 12 gio. Thi
nghiém 2 duoc bd tri trong bé 500 L, c¢6 suc khi.
Ca 16 phi (Oreochromis niloticus) véi kich c§ 3-5
g/con dugc tha vao bé véi mat do 100 con/bé. Thoi
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gian tién hanh thi nghiém 13 60 ngay v&i 4 lan xir
Iy yucca, mdi lan xir Iy cach nhau 14 ngay. Mdi thi
nghiém gdém 4 nghiém thirc (NT), duge bb tri hoan
toan ngau nhién. Yucca duoc sir dung c6 dang bot
v6i thanh phan saponin 30%. Cac ndéng do yucca
xir Iy gom, NT 1: 0 mg/L (d6i ching), NT 2: 0,25
mg/L, NT 3: 0,5 mg/L va NT 4: 1 mg/L. Ham
lugng TAN ban déau dugc tao ra cho thi nghiém 1
bing cach bd sung 3,82 g NH4Cl/m® nudc dé tao
ham luong N-TAN trong nude 1a 1 mg/L (NH4Cl
(mg/L) = (53,5 x 1)/14). TAN duogc do tai cac thoi
diém trude va sau khi xir 1y yucca 0, 3, 6, 9 va 12
gio. TAN dwoc phan tich biang phwong phap
Indophenol blue (4500-NH3 F. APHA et al., 1995).

Cac sb trung binh va do léch chuén dugc tinh
toan bang phan mém Excel 2003. S liéu thi
nghi¢m dugc phan tich phuong sai (ANOVA) va
so sanh trung binh (LSD) bang phin mém SPSS
10.0.

3 KET QUA THAO LUAN

3.1 Kha niing hip thu TAN ciia yucca trong
moi trueong

Vi ham lugng TAN ban dau 1a 0,908 mg/L sau
khi xir 1y yucca 3 gid ham lugng TAN bat dau
giam & cac NT. Ham lugng TAN giam nhiéu nhat
0 NT 4 giam (0,490 mg/L) sau 9 gid xu 1y yucca.
Theo Roberto (2009) ham lugng TAN bi anh
hudng yucca sau khi xtr Iy & moi trudong nude ngot
cao nhat tir 0-12 gio ndng dd yucca xir 1y cang cao,
ham luong TAN giam cang manh.

Biang 1: Lugng TAN dwgc hip thu béi yucca trong thi nghi¢m khéong tha ca

Thoi diém sau xir Iy yucca

Nghiém thirc

6 gior 9 giiy 12 gior

NT 1 TAN 0,820+0,010 0,862+0,056 0,883+0,077
TAN bi hp thu 0,088+0,054° 0,04620,025° 0,025+0,035°

NT 2 TAN 0,693+0,038 0,618+0,029 0,620+0,010
TAN bi hp thy 0,21540,045 0,290+0,050° 0,288+0,054

NT 3 TAN 0,613+0,015 0,605+0,031 0,617+0,029
TAN bi hp thy 0,295+0,050" 0,3030,039" 0,291+0,017"

NT 4 TAN 0,427+0,025 0,409+0,019 0,490+0,017
TAN bi hp thu 0,481+0,049° 0,490-+0,30° 0.4180,040°

Chil thich: cdc gid tri trong cing mét cét cé cdc chii cdi giong nhau thi khéc biét khéng cé Y nghia thong ké (p>0,05).
Don vi: mg/L. NT1(DC):0 mg/L, NT 2: 0,025 mg/L, NT 3: 0,5mg/L, NT 4. 1 mg/L

Theo két qua phan tich TAN & thi nghiém 1,
sau khi xir 1y yucca tai thoi diém thu mau 0 gio va
3 gio ham luong TAN & tit ca 4 NT déu khac biét
khéng c6 y nghia thong ké (p>0,05). O thoi diém 6
gio sau khi xtr 1y yucca, ham lugng TAN bién dong
16n nhat, giam nhiéu nhit & NT 4 (I mg/L) voi
0,481 mg/L giam 53%, NT 3, giam 32% (0,295
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mg/L) va NT 2 giam 24% (0,215 mg/L). Ham
lwrong TAN giam ¢ 3 NT ¢6 xir ly yucca déu khac
biét co y nghia thong ké so véi NT ddi chimg
(Bang 1). Tir 9 dén 12 gio sau khi xir Iy yucca, su
hap thy ham lugng TAN chim dan va sau 12 gid
sau xtr 1y yucca khong con kha nang hap thu TAN
(Hinh 1).
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Hinh 1: Bién dong ham lugng
TAN theo thoi gian xir 1y yucca

TAN (mg/l)

BD

—+— NT1(bC)

Két qua phan tich ciing cho thidy, NT 1 do
khong xu ly yucca nén ham luong TAN tai thoi
dlem 6 gio giam rat it (0,088 mg/L), luong TAN
mét di & NT 1 ¢6 thé do su béc hoi cta khi NH;
trong qua trinh thi nghiém. O NT 2, 3 va 4 co xtr Iy
yucca nén ham luong TAN giam va giam khac
nhau do nong do xur ly yucca khac nhau. NT 4 do
xtr 1y nong do yucca cao nhit (1 mg/L) nén ham
lugng TAN giam nhiéu nhat tai cac thoi diém thu
mau 3, 6, 9 va 12 gid. Diéu nay phi hop voi két
qua nghién ctru cia Roberto (2009), yucca xtr ly
nong do cang cao thi ham lwong TAN giam cing
nhiéu. Nhu vay, voi ndng do xur Iy yucca 1 mg/L,
sau 3 gid ham lugng TAN dd dwoc hip thy, thoi
gian TAN duogc h?ip thu manh nhat tr 3-6 gio, sau
9 va 12 gio hiéu qua hap thy TAN cua yucca giam
dan. Trong méi trudng nudc ngot 1 g yucca hip
thy dugc 0,415 g, 0,545 g va 0,527 g TAN lan luot
¢ cac thoi gian 6 gio, 9 gid va 12 gid sau khi dugce
xu ly.

3.2 Kha ning hip thu TAN ciia yucca trong
mdi truong co6 ca ro phi

3.2.1 Xit Iy yucca lan 1
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Ham lugng TAN truge khi xur ly yucca lan 1 6
cac NT & mirc rat cao (8,358 — 8,640 mg/L) vi sau
khi bd tri c4 vao bé thi nghiém 2 tudn moi tién
hanh xur Iy yucca, trong thoi gian nay ham lugng
TAN tich lily tir thirc dn du thira va chat thai ca
cao. Sau khi xtr 1y yucca, ham lugng TAN giam
manh nhét trong khoang thoi gian 3-6 gio & NT 4.

Két qua cho thiy, sau khi xir Iy yucca 6 gid
ham luong TAN giam v6i muc khac nhau & tung
NT, ham lugng TAN giam manh nhat v6i 32% &
NT 4. NT 2 va NT 3 ciing giam lan lugt 1a 12% va
14% va su khac biét nay déu c6 ¥ nghia théng ké
so voi NT ddi chimg (Bang 2). Sau 9 gio xir ly
yucca, ham lwong TAN giam nhiéu nhit & NT 4.
Ham lugng TAN bi hép thu cang nhiéu khi lugng
yucca xur ly cang cao. Sau khi xtr Iy yucca 12 gio,
ham lugng TAN bat dau ting, c6 thé do luc nay
kha ning hap thu TAN cua yucca dd gin dat mirc
bao hoa, trong khi d6 cé r6 phi lién tuc thai ra TAN
trong qua trinh trao dbi chit lam cho TAN co
khuynh huéng ting & thoi diém 12 gio sau khi xir
ly yucca (Hinh 1).

Bang 2: Luong TAN bi hip thu béi yucca sau lan xir 1y 1an 1 trong thi nghiém c6 c4 ré phi

Trwoéce khi xir

Thoi diém sau xir Iy yucca

Nghi¢m thire Iy Yucca 6 giv’ 9 gity 12 giv
o1 TAN 864050535 8.80310.586  8.82610.568 9.678£2.656
TAN bi hip thu 20,163£0,173°  -0,18620,240°  -1,038+2,085
N, TAN 8405£0,651  7369:0,710  7,072%0,726 7.702£0,466
TAN bi hip thu 1,036:0,333°  1,333+0,172° 0,703+0,202"
Nrs TAN 843650531 723140626 71801137 8.1330.686
TAN bi hip thu 1,05:0,458°  1,256:1,489° 0.303+0,356"
Nra TAN 8.35820.251 5618£0,739  4,908£0,655 6.462+0.507
TAN bi hép thu 2,740£0,500°  3,450+0,432° 1896404447

Chil thich: cdc gid tri trong ciing mit ¢t cé cac chit cdi giong nhau thi khéc biét khong c6 ¥ nghia thong ké (p>0,05),
(+) hép thu, (-) khéng hdp thu. Pon vi: mg/L, NT 1(PC):0 mg/L, NT 2: 0,25 mg/L, NT 3: 0,5 mg/L, NT 4: I mg/L
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Hinh 2: Bién dong ham lwgng TAN sau khi xir Iy yucca lan thir 1

3.2.2 Xir Iy yucca lan 2

Ham luong TAN trude khi xu ly yucca 15n\2
1,715 mg/L thap hon ham lugng TAN khi xu 1y lan
dau do da thay nudc trude khi xir ly yucca 3 ngay.

Twong ty lan 1, két qua xir 1y yucca 1an 2 (Béng
3) cho thay, sau 3 gio' xir Iy ham lugng TAN bat
dau giam, giam manh nhat trong khoang thoi gian
tur 3-6 gio, khoang thoi gian 9-12 gid TAN giam
cham lai.

Bang 3: Lugng TAN bi hip thu béi yucca sau lan xir 1y thir 2 trong thi nghiém cé ca ré phi

Trwoéce khi xwr

Thoi diém sau xir Iy yucca

Nghiém thirc . = - =
1y yucca 6 gio 9 giv 12 gio

NTI: TAN o 1,714+0,046 1,768+0,521 1,728+0,127 1,717+0,244
" TAN bi hap thu -0,019+0.3922 -0,014+0,127° -0,003+0,159°

NT 2 TAN o 1,718+0,015 1,343+0,573 1,319+0,179 1,284+0,197
TAN bi hap thy 0,375+0,259* 0,399+0,113% 0,434+0,076%

NT 3 TAN o 1,724+0,055 1,215+0,347 1,149+0,007 1,034+0,068
TAN bi hap thy 0,465+0,723* 0,575+0,545* 0,690+0,605°

NT 4 TAN ) 1,702+0,151 0,979+0,408 0,782+0,096 0,765+0,282
TAN bi hap thu 0,581+0,443* 0,920+0,154* 0,937+0,299*

Chil thich: cdc gid tri trong ciing mgt cét c6 cdc chit cdi giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05),
(+) hdp thy, (-) khéng hdp thu. Pon vi: mg/L, NT 1:0 mg/L, NT 2: 0,25 mg/L, NT 3: 0,5 mg/L, NT 4: 1 mg/L

Sau 6 gio xur 1y, ham Iuwgng TAN & cac NT co
xir 1y yucca déu giam va giam nhiéu nhit & NT 4
v6i 42%, NT 2 va 3 tai cung thoi diém thu miu
cling c6 ham lugng TAN giam 22 va 30% nhung
khac biét khong c6 ¥ nghia thong ké véi NT ddi
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ching. Tai thoi diém 9 va 12 gio xir Iy yucca, ham
luong TAN ciing gidam cham, NT 4 gidam 54% va
55%, NT 2 giam 23 va 25%, NT 3 giam 33% va
40%. Sau 12 gio, kha nang hap thu TAN ciia yucca
gan nhu khéng con nira.
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Hinh 3 Bién dong ham lwgng TAN sau khi xir Iy yucca lan thir 2

323 Xilylan 3 3 gid xur 1y yucca. Bién dong manh nhit trong
khoang thoi gian 3-9 gid va cham dan sau 9 gio xur

Keét qua xtr 1y 1an 3, c6 két qua tuong tu két qua Iy Yucca (Bang 4).

xtr 1y 14n 2, ham lwong TAN bit ddu bién dong sau
Bang 4: Lwong TAN bi hip thu béi Yucca sau lan xir 1y thit 3 trong thi nghiém cé c4 ré phi

Nghiém thire Trlré’c,khi X ”Th(‘ri diém sau xir ly ).fl‘lcca _
1y yucca 6 giv 9 giy 12 gio

NT 1 TAN ) 1,715+0,157 1,733+0,178 1,730+0,154 1,716+0,153
TAN bi hap thu -0,018+0,104° -0,015+0,113¢ -0,001+0,093°

NT 2 TAN ) 1,744+0,117 1,503+0,304 1,468+0,237 1,479+0,195
TAN bi hap thu 0,241+0,070° 0,276+0,105¢ 0,265+0,248°

NT 3 TAN ) 1,736+0,123 1,300+0,158 1,102+0,229 1,283+0,095
TAN bi hap thu 0,436+0,032° 0,634+0,233 0,453+0,084*

NT 4 TAN ) 1,738+0,125 1,151+0,78 0,785+0,82 0,739+0,455
TAN bi hap thu 0,587+0,102° 0,953+0,166° 0,999+0,5442

Chii thich: cdc gid tri trong ciing mét ¢t ¢ cdc chir cdi giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05),
(+) hép thu, (-) khéng hdp thu. Pon vi: mg/L, NT 1:0 mg/L, NT 2: 0,25 mg/L, NT 3: 0,5 mg/L, NT 4: 1 mg/L

Sau 6 va 9 gio xir Iy yucca, ham luong TAN & yucea giam dan 0 NT 4, chi giam thém 2% so v6i
NT 4 giam nhiéu nhit 38% va 55%, NT 2 giam  thoi diém thu mau 9 gio (57%), NT 2 va 3 ham
14% va 16%, NT 3 giam 25% va 37% tAt ca cac ~ 1wong TAN ¢6 xu hudng tang tro lai.

NT déu khac biét c6 ¥ nghia théng ké so voi NT
dbi chimg. Sau 12 gid, hiéu qua hap thu TAN cua
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Hinh 4: Bién dong ham lwgng TAN sau khi xir Iy yucca lan thir 3

3.2.4 Xirlylan 4

Két qua xir Iy yucca 1an 4 twong tw nhu 3 1an xir

ly trgéc, ham lugng TAN bi hép thu cao nhat & NT
c6 nong do yucca cao nhat (1 mg/L).

Bang 5: Lugng TAN bi hip thu béi yucca sau lan xir 1y thir 4 trong thi nghiém cé ca ré phi

Théi gian sau xir Iy yucca

Nghiém thirc Trwéc khi xir ly yucca — = —
6 gio 9 gior 12 gio

NT 1 TAN ’ 1,737+0,217 1,705+0,181 1,692+0,227 1,701+0,036
TAN bi hap thu 0,032+0,113¢ 0,045+0,203¢  0,036+0,103¢

NT2 TAN 1,735+0,203 1,501+0,103 1,496+0,157 1,504+0,158
TAN bi hap thy 0,234+0,084%¢ 0,239+0,039¢  0,23140,099%

NT3 TAN 1,716+0,261 1,315+0,101 1,089+0,155 1,344+0,072
TAN bi hap thy 0,401+0,133>  0,627+0,114*  0,372+0,137°

NT4 TAN 1,719+0,154 0,809+0,144 0,860+0,258 0,795+0,109
TAN bi hap thy 0,910+0,128* 0,859+0,151*  0,924+0,163*

Chii thich: cdc gid tri trong ciing mot ¢ét c6 cdc chik cdi giong nhau thi khéc biét khong c6 ¥ nghia thong ké (p>0,05),
(+) hap thu, (-) khéng hdp thu. Pon vi: mg/L, NT 1:0 mg/L, NT 2: 0,25 mg/L, NT 3: 0,5 mg/L, NT 4: 1 mg/L

Ham luvgng TAN ban dau 1,727 mg/L, sau 6
gid xu ly yucca ham lugng TAN da giam 10 rét,
NT 2 khac biét khong c6 y nghia thong ké so véi
NT 1 va NT 3. Ham lugng TAN ¢ NT 3 giam va
khac biét c6 y nghia thong ké so v6i NT 1 va NT 4.
NT 4 giam nhiéu nhat, NT 1, 2 va 3 ¢6 ham luong
TAN bién dong khong dang ké & cac lan thu mau
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6,9 va 12 gid. NT 4, ham luong TAN bién dong
16n, 3 gio sau xur ly yucca ham lugng TAN 1,619
mg/L, sau 6 gio ham lugng TAN 1,315 mg/L sau 9
va 12 gio ham lugng TAN lan luot 1 1,089 mg/L
va 1,344 mg/L. Vay tai thoi diém 9 gio sau khi
xtr Iy yucca ham luong TAN giam nhiéu nhat,
0,627 mg/L.
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Hinh 5: Bién dong ham lwgng TAN sau khi xir Iy yucca lan thir 4

Tom lai, khi xtr Iy yucca ham lugng TAN bat
dau giam sau 3 gio xir 1y va giam nhiéu nhét trong
khoang thoi gian 3-9 gio va giam cham lai sau 12
gio xur 1y yucca. O NT ¢ nong d6 xir Iy yucca 1
mg/L kha ning hép thu yucca cao hon cic NT ¢6
ndng xir Iy yucca thap hon.

Hiéu qua hép thu TAN cua yucca bién dong rat
16n, trong thi nghiém 1 (khong tha ca) thi 1 mg
yucca c6 thé hap thu tir 0,42-1,16 mg TAN va
trong thi nghiém 2 (c6 tha ca rd phi) thi 1 mg yucca
c6 thé hap thu 0,58-1,74 mg TAN. Trong céac
nghién cliru truéc day cua Wallace et al. (1994),
Roberto ef al. (2009, 2010 va 2012) ciing chi két
luan 13 yucca c6 hi¢u qua lam gidm ammonia va
mirc d6 hép thu TAN cua yucca 1a rat thip so voi
két qua cta nghién ctru nay. Theo Roberto et al.
(2012), & ndng d6 xir 1y yucca la 18 mg/L trong
moi truong nude chira TAN 0,592-0,718 mg/L thi
TAN giam 72% trong 6 gio (twong duong 0,028-
0,030 mg TAN/mg yucca). Cho dén hién nay, chwa
¢6 cong trinh nao cong bd dén co ché hap thu TAN
clia yucca, chi c6 gia thuyét dit ra rang sy hap thu
ammonia cua yucca c6 lién quan dén thanh phan
carbohyrate c6 trong mach nhanh cua phan tir
saponin, mdt thanh phan chinh cta chét chiét
yucca. Ngoai ra, hop chit stilben (Ci4H)2) trong vo
cdy yucca ctung dugc cho 1a ¢d lién quan dén kha
nang hap thu ammonia (Nguyen Phu Hoa, 2012).
C6 thé, thanh phan ctia chiét chit cua ciy yucca
khac nhau nén dan dén hiéu qua hip thu TAN cia
yucca bién dong 16n.
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Yucca c¢6 tac dung lam giam ham luong TAN
trong nudc ngot. Yucca c6 tic dung hp thu TAN
trong khoang thoi gian 3-12 gid, sau 12 gio thi
yucca khong con kha ning hap thu TAN.
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