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SU DUNG LA PUOC LAM GIA BAM CHO VI SINH VAT
PE LAM GIAM NONG PQ PAM, LAN TRONG NUGC
TRONG PIEU KIEN PHONG THi NGHIEM

Buii Thi Nga, Pham Viét Nit va Bui Anh Thu'

ABSTRACT

Experiment was arranged by a randomized complete design. Rhizophora apiculata leaves
were incubated in natural sea water at salinities of 5 and 10 ppt. There were 3
treatments with 3 replicates: (1) natural water-without leaves; (2) natural sea water-
nitrogen supplement-without leaves; (3) natural sea water-nitrogen supplement-with
leaves. The results showed that total nitrogen concentration from water decreased lightly
in range of 1,12 - 2,19 mg/L at the treatment of nitrogen supplement-without leaves;
whereas the treatment of nitrogen supplement-with leaves significantly decreased in
comparasion the treatment without leaves (0,9-5,1 mg/L). The ability of nitrogen
reduction by heterotrophic microorganisms that attatched on R. apiculata leaves was
reached approximately 45%, 25% and 9% in the first, second, third weeks respectively.
Total nitrogen could be decreased 0,029mg/day/gDW.

Keywords: Rhizophora apiculata leaves, heterotrophic bacteria, and total nitrogen

Title: Using Rhizophora apiculata leaves as attached substratum to reduce nitrogen,
phosphorus from the sea water in the laboratory

TOM TAT

Thi nghiém dwoc bo tri theo thé thirc khoi hoan toan ngdu nhién. Ld Pudc dwoc ngdm
trong nuoc bién tu nhién co do man 5 va 1 0°00. C6 ba nghiém thirc voi 3 lan lap lai:

(1) nuée bién tir nhién-khong c6 1& Pude; (2) nuwde bién tw nhién cé bé sung dam-khdng
co la Dudc; (3) va nudc bién tw nhién c¢é bo sung dam-co 1& Pudc. Két qua thi nghiém
cho thdy néng dé dam trong nuée ¢ nghiém thire cé bo sung dam - khong c6 14 Pude b
gidm khéng ding ké dao ddng trong khoang 1,12-2,19 mg/L; trdi lai & nghiém thirc ¢é bé
sung dam - €0 la Pudc giam co y nghia so voi nghiém thirc khong co la (0,9-5,1 mg/L).
Kha nang lam giam dam cua vi sinh vat di duwong bam trén la Duoc khoang 45 %, 25 %
va 9% vao tudn 1é thir nhat, thir hai, va thir ba. Trung binh méi ngay 1 gram chat kho 14
Puéce cé thé giam dwge 0,029 mgN/L.

Tir khéa: ld Pwdc dang phén hiiy, vi khudn di dwéng, va dam tong sé

1 GIOI THIEU

Rung ngdp man (RNM) la h¢ sinh thai rat hiru ich. Cac quan xa RNM gitip diéu hoa
khi hau, han ché song 1on, sa mac hoa va 6 nhiém moéi trudong. Ngoai ra, RNM con
1a ngudn cung cp ning lwong va vat chat cho méi truong bién va ven bién tir su
phé&n huy cua vat rung (Mackey & Smail, 1996, Nga et al. 2005a). Trong qua trinh
phan hily ctia vat rung RNM, chu yéu 1 14 rung khong chi 1am ting ham luong dam,
lan trong la ma con phong thich dam va lan ra moi trudng (Steinke et al., 1993; Tam
et al., 1998; B.T.Nga et al., 2005b); chinh cac dudng chét nay gop phan lam gia tang
mat do tdo trong thuy vuc (Rouackers & Nga, 2002). La Pudc con 1a gia thé rat tot
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cho cac sinh vat bam nhu tao, dong vat day, vi khuan, nim va day chinh 1a ngudn
thirc an truc ti€p cho tom ca (Zhou, 2001; B.T.Nga et al.., 2006a).

Khi ¢6 su hién dién cua la Budc ham lugng dam trong nudc nudi tom giam cod y
nghia so v6i nghiém thie khong c6 la Budce (B.T.Nga et al. 2006b). Bén canh do,
chat thai ran trong sinh hoat, y té, cong nghiép, nong nghiép cung voi cac chat du
thira tir noi dia khi ra t6i méi trudng cira séng va ven bién duoc RNM giir lai va
nhd VSV phan hiy, bién chung thanh thirc 3n cho hé sinh vat ¢ day va lam sach
nudc bién (P.N.Hong et al., 2005).

Mac khac, nghién ciru cua Paez-Osuna et al. , (1998) cho thiy rang RNM gia tang
hiéu qua loai bo chat ran, chat dinh dudng tir cong thai va vat chit 6 nhiém tir qua
trinh nudi thuy san. Theo N.T. An & P.T.Minh (2003), RNM c6 tac dung nhu mot
nha may xtr 1y chat thai, ctr 1 ha RNM c6 kha ning dong hoa duogc 2,43 kg N/ngay
va 0,28 kg P/ngay. Primavera et al., (2005) chi ra rang kha nang loai bo chat dinh
dudng cua RNM trung binh 1a 0,158 mg NHs-N/L/ngay va 0,483 mg NOs-
N/L/ngay 6 khu vyc RNM. Ttr nhiing nghién ctru trén cho thdy RNM dong vai tro
rat quan trong trong viéc 1am giam chat dinh dudng tir moi truong bi 6 nhiém. Do
vay dé tai “Su dung 1a Pudc 1am gia bam cho vi sinh vat dé lam giam dam, lan
trong nudc o diéu kién phong thi nghiém” dugc thyuc hién véi muc ti€u chinh 1a
xac dinh mtrc d¢ lam gidm dam, lan theo thoi gian cua vi sinh vat bam trén 1a
DPudc 6 cac d0 man khac nhau cua nudc.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 BO tri thi nghiém

La Dude gia (mau vang) duoc thu tur trén cay trong RNM tai Vinh Chau, tinh Soc
Trang, va dugc dem vé phong thi nghiém trong vong 12 gio. Sau d6 1a Budc dugce
rira sach dé loai bo nhing vat bam trén bé mit; rira lai bang nude cat nhiéu lan; va
dé cho 14 kho hét nude bé mat & diéu kién nhiét do phong. Can khoang 50 gram 1a
Puéc va ngdm 14 trong chiu sit v6i 5 lit nude bién c6 d6 man 13 5%o, va 10%o.
Nudc dung dé ngam la Budc dugc léy tir RNM, nudc duoc pha loang dé dat duoc
gia tri d0 man can thiét cho nghién cuu.

Thi nghiém duoc bd tri hoan toan ngiu nhién véi 3 nghiém thirc (1) nude bién -
khong la Budc; (2) nude bién co bo sung dam - khong 14 Pudc; (3) nudce bién co
bd sung dam - co la Dudc; mdi nghiém thie duoc lap lai 3 1an (Hinh 1). Luong
dam cung cap cho cac nghiém thic 1a thic an CP dung cho nudi tom gidng, luong
dam cho vao ngay dau tién 1a 1g va 0,1g cho mdi ngay sau d6 & cac chau nudc
bién c6 bd sung dam. Mau nudc duge thu vao cac thoi diém 0, 7, 14, 21 ngay sau
khi ngam. Céc chi ti€u moi truong nudec ngam 14 Pude nhu: nhiét do, pH, DO va
dd min duoc ghi nhian mdi ngdy va cic chi tieu TN (total nitrogen), TP (total
phosphorus), N-NO2-, BOD (biochemical oxygen demand) va vi sinh vat di dudng
(VSVDD) duoc phan tich vao thoi diém 7, 14, 21 ngay sau khi ngdm 14 Pudc.
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Nudc bién 5 ppt Nuéc bién 10 ppt

\ 0CP-OL / \ CP-0L / \ CPL / \ 0CP-0L / \ CP-OL / \ CP-L /
N=3

Hinh 1: so' @ b tri thi nghiém

2.2 Ky hi¢u nghiém thirc:

~ OCP-0L: Nghiém thirc nudc bién - khong 14

- CP-OL: Nghiém thirc nudc bién b6 sung dam - khdng 14
~ CP-L: Nghiém thtc nuée bién bd sung dam - ¢6 14

2.3 Phan tich mau

Mau nude & mdi chiau duoc thu vao céc thoi diém 0, 7, 14, 21 ngay sau khi ngam.
Mau dugc tién hanh phan tich ngay véi cac chi tiéu tong dam theo phuwong phép
Kjeldahl; tong lan theo phuong phap Ascorbic Acid; vi sinh vat di dudng
(VSVDD) str dung phuong phap dém khuén lac (Colony Forming Unit).

2.4 Phwong phap thong ké

SQ liéu thu thap duoc luu trit trén phan mém Excel, va dugc xur Iy thong ké bang phan
mém SPSS 10.0. ANOVA dugc st dung dé so sanh sy khac biét gitta cac nghiém
thirc.

3 KET QUA VA THAO LUAN
3.1 Kha niang lam giam dam trong nuwéc ¢ do man 5%

Nong d6 dam trong nudc bién vao céc thoi diém 0, 7, 14 va 21 ngay ¢ nghiém
thire nudc bién tu nhién - khong c6 14 Pude (ddi ching) khong c6 khac biét, dao
dong trong khoang 0,95 - 1,63 mg/L ; mat d vi sinh vat di dudng khoang 5,9 X
108 — 1,8 x 10°CFU/mL. Piéu nay cho thiy nong d6 dam cua nudc khong bi anh
hudng boi vi sinh vat sin cé trong nudc bién do mat sb vi sinh vat ciia nude bién
trong thi nghiém khé 6n dinh tir ngay bat dau thi nghiém dén khi két thuc. Nong
d6 dam trong nudc & nghiém thirc bd sung dam - khong 14 Pude c6 giam khong
dang ké dao dong khoang 1,12 - 2,19 mg/L trong vong 21 ngay. Trong khi dé
nghiém thirc bd sung dam - c6 14 Pudc giam c6 y nghia so v6i nghiém thirc
khong c6 14, ham lugng dam giam tir 0,9 - 5,1 mg/L va giam 3 1an so v6i nghiém
thirc khong c6 1a Budc (Hinh 2a). Kha nang lam giam dam cua vi sinh vat bam
trén 14 Dudc kha cao khoang 45 % trong tuan 18 dau, nhung sau 14 va 21 ngay thi
kha nang lam giam chi con 25 % va 9%. Trong diéu kién thi nghiém cta ching
t6i 1 gram chat kho 14 Pudc co thé 1am giam 0,029 mgN/L /ngay. Nong do lan
trong nudc & cac nghiém thic bd sung dam - c¢6 14 Pude giam khong dang ké so
v6i nghiém thie khong cé 14 (Hinh 2b). Bién dong cia cac nghiém thirc trong
sudt thoi gian thi nghiém khoang 7.8 %.
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Hinh 2: Bién dong ndng do TN (a), TP (b) trong nuéc bién & cac nghiém thirc c6 d9 mén 5 ppt
Nhiing chit khéc nhau trén méi dau cot biéu thi s khdc biét ¢6 y nghia (p<0,05)

Két qua tir Hinh 2 cho thdy ham lugng dam va lan trong nudc ¢ nghiém thirc ¢o 1a
Puéc ting theo thoi gian, két qua nay twong tu véi nghién ciru ciia Nga et al.
(2005b) cho thay trong qua trinh phan hity, 14 Pudc phong thich dam va lan trong
moi truong ngam u 14 Pude. Mic du dam gia ting trong thoi gian ddu do su phong
thich dinh dudng tir 14 Pudc nhung sau d6 dam lai gidm c6 y nghia trong nhirng
ngay tiép theo.

a b
9 9
8 8
7 T
=6 D6
£
J5 g 5
g4 — ] 5 4
S 3 g3
2 2
11 1
0 T T 0 T T
Ney 7 Negy 14 Ney 2L Noyy Ngay 7 Ngay 14 Ngdy 21 Ngay
0 0CP-0L O CP-0L mCP-L

Hinh 3: Bién dong mat d§ VSV trong nudc (a) va trén 14 Pudc (b) ¢ nwéc bién c6 do min 5ppt

O cac nghiém thirc c6 14 Pudc vao ngdy thir 7, ngdy thir 14 va ngay thir 21 thi mat
d6 VSVDD trong nudc bién ting dang ké so voi luc chua cé su phan hay cua 1a
(Hinh 3a) va tang 1én theo thoi gian u 14 cang lau. Mat d6 VSVDD dao dong
khoang 3.9 x 10° — 6,5 x 10° CFU/mL trong khoang thoi gian 21 ngay & nghiém
thirc ¢6 14 Pudc, ting gap 10 dén 100 1an so véi nghiém thirc khong c6 14 Pudc
(5,9 x 10% - 1,8 x 10* CFU/mL). Pong thoi mat do VSVDD cua 14 Pudc vao céc
thoi diém thu miu dao dong trong khoang 2,3 x 108 dén 7,5 x 108 CFU/g Ia (Hinh
3a), va mat do VSVDD trén 14 Pudc ting dan theo thoi gian ngdm 14 Pude (Hinh
3b). Piéu nay cho thdy kha ning lam giam dam do bdi hoat dong cta vi sinh vat,
mat sb vi sinh vat cang nhiéu thi ham luong dam va lan trong nudc cang giam do
vi sinh vat sir dung ngudn dinh dudng nay. Két qua nay phu hop voi nghién ciru
ctia Surjit et al. (2006), 6ng cho rang hoat dong ctia vi sinh vat c¢6 vai tro quyét
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dinh trong chu trinh vat chat trong nuéc, ching cé thé pha v tat ca nhiing hop
chat hitu co dé str dung 1am chit dinh dudng. Trong thanh phin cua 14 Puéc co
chat chitin rit kho phan huy (biopolymer) nhung van dwgc phan hiy boi nhom vi
sinh vat nhu: chitinolytic hodc chitinoclastic, e.g. Bacillus, Pseudomonas va Vibrio
bdi enzym chitinase (Surjit et al. 2006).

3.2 Kha ning lam giam dam trong nuwdéc ¢ do man 10%.

Ciing tuong tu nhu trong nudce cd do man 5%o, déi v6i nude ¢6 dd man 10%o ndng
d6 dam dao dong kha thap vao thoi gian thu mau 0, 7, 14 va 21 ngay (1,3 -1,8
mg/L). O nghiém thirc khoéng co bd sung dam - khong c0 la (d6i chung), mat sb vi
sinh vat di dudng trong nguén nudc bién ty nhién khoang 1.8 - 3, 4*10° CFU/mL
Két qua nay cho thiy trong khoang thoi gian 21 ngay nong d6 dam va mat sO vi
sinh vét di dudng co bién dong rat thap va sy bién dong nay khong anh huong dén
nong do dam bi giam khi ¢6 su hién di¢n cua 14 Pude. Nong do dam & nghiém
thitc ¢6 bo sung dam - ¢6 14 Pudc khong co khac biét so véi nghiém thirc khong
c6 14 (Hinh 4a), trong khi d6 két qua phan tich vi sinh cho thy c6 sy khac biét
khong dang ké vé mat s6 VSVDD & nghiém thtic ¢6 14 va khong c6 14 (Hinh 5a).

T @ |Ee
12.00 240 -
10.00 - b ab_ab 2.00 -
2.0 - 150 - ﬂ
£.00 4 1.00 H
4.00 4 0.50 H “
2.00 - d d d 0.on
0.00 : : ngy
7 14 21 ngay
O0CP-oL OcCP-OL BCP-L Ooce-0L  oCPOL  mCPL

Hinh 4: Nong dd TN (a), TP (b) trong nwéc bién & cac nghiém thirc ¢6 dd min 10%q

So véi dam thi ndng do 14n trong nude c6 do min 10%o giam twong ddi it va giam
khong c6 ¥ nghia gitra nghlem thire ¢6 14 va khong co 14 (Hlnh 4b), lac nay mat so
VSVDD ting nhe theo thoi gian gitta cadc nghiém thirc ¢ nong dd mudi 10%o. La
Dudce trong qua trinh phan huy c¢6 ham lugng lan trong 14 cling nhu 1an phong
thich ra ngoai moi truong phan huy it dao dong so voi ham lugng dam (Nga &
Roijacker, 2002), cho nén sy lam giam lan trong nudc cling khong nhiéu so voi
dam. Mat s0 VSVDD trong 1a Dudc thong thuong cao hon trong nude bién c6 do
min 5%o ké ca dbi véi 10%o (Hinh 5b). Két qua nay cling gan gidng nhu két qua
nghién ctru cia N.T.T.Ha, 2002 tic gid cho rang mat s6 VSVDD trong 14 dang
phan huy thuong cao hon nhiéu s0 voi trong moi trudng phan huy.
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Hinh 5: Bién dong mat 49 VSVDD nudrc bién (a) va trén la Puéc (b) 6 nwéc bién cé dd min 10%q0

Nong d6 dam nitrite khong c6 khac biét tir luc bat dau thi nghiém dén 14 ngay &
cac nghiém thire (0,01 — 0,19 mg/L). Sau 21 ngay ¢ nghiém thirc c6 1a Budc dam
nitrite giam 6 1an va khac biét c6 ¥ nghia thong ké so voi nghiém thirc khéng la
Pudéc (Hinh 4). Nghién ctru cia Bui Thi Nga et al. (2006b) cho thy ¢ cac nghiém
thirc nudi tém — ¢ 14 Pudc ndong d6 dam nitrite trong nudc nudi giam co y nghia
so v61 nghiém thirc khong c6 14 Pude, nghiém thire ¢6 14 Dudce giap cho tom tang
trudng tot hon so v&i khong c6 14, co thé do boi & nghiém thirc khong c6 14 ndng
do nitrite rat cao va da gay doc cho tom ca (Chien, 1992; Fast & Lester (ed), 1992;

B.T.Nga et al. 2005¢c). Sy giam nong do6 nitrite boi 1a Pudc co thé do bai hoat
dong cua vi khuan nhu su hap thu, co dinh va khoang hoa dam (Robertson, 1988;
Tam et al., 1998; Puente et al., 1999; Qianghu et al., 2000). Thuc té khi ¢6 14
Pudc trong ao nudi tom cb thé lam giam ndng d6 dam nitrite va tir 46 giam gy
doc cho tom.
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Hinh 6: Ham luwgng dam nitrit trong nwéc c6 dd min 5 (a) va 10%q (b)

Qua nghién ctru cho thay kha ning lam giam dam c6 khuynh huéng thip hon
nhung khong khac biét co y nghia thong ké giita nudc c6 do man 5 va 10 %, &
nghiém thirc ¢6 bo sung dam - c¢6 14, ké ca nghiém thirc c6 bod sung dam - khdng c6
la (Hinh 7). Mat d6 VSVDD thp hon 10 1an & nghiém thirc & nude bién co ndng
do mudi 10%o so voi dd man 5%o ddi vai tat ca cac nghiém thuc va trong diéu kién
thi nghiém ctia chiing toi cho thiy mat s6 VSVDD c¢6 anh hudng trén qué trinh 1am
giam dam, mat do thép lam cho kha nadng Iam giam dam thép vi diéu kién do man
kha cao s& kim him hoat dong cua vi khuan (Hyde, 1992).
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Hinh 7: Nong do dam cia nghiém thirc co b6 sung dam khéng la (a) bd sung dam cé 14 Puéc
(b) trong nuéc bién & do man Sppt va 10ppt tai cac thoi diém 7, 14, 21 ngay

Piéu kién mdi trudng c6 anh hudng rat 16n trén hoat dong vi sinh vat. Cac yéu tb

moi trudng quan trong quyét dinh sy phan bd cua vi sinh vat 1a ham lwong mudi,

chat hitu co, pH, nhiét d9,.....(T.C. Van, 2001). Phin 16n vi sinh vat chju tac dong

ctia nhiét d6 toi wu tir 10 - 400C Trong qua trinh sinh truong va phat trién, cac vi

sinh vat thuong chiu tac dong ciia pH, da s6 vi khuan phat trién & pH trung tinh

(N.D.Luong & N.T.T Duong, 2003).

Bing 1: Dién b~ién cua trung binh nhi¢t dy, pH, DO, BOD cuia cac nghiém thirc qua cac dgt
thu mau ¢ hai nong d muoi 5% va 10%

Nong dd mudi 5%00 10%00
nwéc bién

Chi tiéu Nghiém thic 7 ngay 14 ngdy 21 ngay 7 ngay 14 ngay 21 ngay

Nhiét do OCPOL 24,3+540 255+1,12 239+157 24,9+556 259+0,93 24,2+2,01
CPOL 24,3+525 256+126 23,8+176 25,0+2,96 25,9+0,83 24,2+8,89
CPL 2454528 256+1,06 23,8+1,94 2514581 26,3+0,49 24,2+2,05
pH 0CPOL 7,6+0,12 7,640,05 7,740,04 8,1+0,2 8,1+0,04 8,2+0,04
CPOL 7,940,449 7,9+0,08 7,8+0,13 8,1+0,08 8,1+0,05 8,0+0,19
CPL 7,940,39 8,0£0,03 8,0+0,11 8,1+0,07 8,1+0,10 8,1+0,05
DO 0CPOL 6,0+1,15 5,1+1,23 51+0,14 6,1+1,00 5,2+129 5,0+0,14
(mg/L) CPOL 6,140,52 4,9+1,14 4,9+0,00 6,0+1,09 50+1,15 4,9+0,64
CPL 59+0,38 4,8+1,38 4,8+0,14 509+0,14 4,9+158 4,7+0,14
BOD  OCPOL 4,0+0,00 5,7+1,40 45+1,40 57+1,40 6,7+1,40 3,0+0,00
(mg/L) CPOL 23,0£2,50 21,0+10,8 28,3  23,74530 19,3+1,40 21,7+17,4
CPL 37,0+25,8 23,0+0,00 36,7  39,3+23,9 24,0+6,60 40,7+17,4

Tur Bang 1 chung t61 nhan théy nhi¢t d cua thi nghi€ém tai cadc nghiém thirc dao
dong tir 24,2 - 26,3°C, thich hgp cho vi sinh vat phat trién; pH dao dong & 7,6-82,
va pH ctia moi truong thi nghiém 1a trung tinh phu hop cho vi sinh vat phat trién.

Déi voi vi sinh vat nhu cau oxi hoa tan rat khac nhau, co loai can nhiéu oxy, it OXy
va khéng can oxy dé song. Nhimg vi sinh vat soéng trong mdi truong nudc phan
16n thudc nhom ky khi khong bt bude (N.B.Lugng & N.T.T Duong, 2003), cho
nén nhu cau oxy co6 thé dao dong kha 16n. Ham luong oxy hoa tan & cac nghiém
thirc dao dong tir 4,7- 6,1 mg/L dap Gmg doi hoi oxy cua vi sinh vat. Ngoai ra, nhu
cau oxy sinh héa (BOD) 1a luong oxy can thiét dé oxy hoa cac chat hitu co ¢o
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trong nudc thong qua hoat dong cua vi sinh vat (N.DLuong & N.T.T Duong,
2003). Ham luong BOD ting cao & nghiém thic c6 bd sung dam - khong c6 14
Pudc so v6i nghiém thirc dbi ching c6 do min 14 5 va 10%y,, do ¢ nghiém thirc nay
dugc cung cap thém dam. O nghiém thirc bd sung dam — ¢6 14 Pude thi ham luong
BOD c¢6 gia tri cao hon nghiém thirc khong c6 14 tir 1,1 — 1,9 lan, diéu nay c6 thé
giai thich duogc la do hoat dong cua vi sinh vat thé hién 1a mat 46 VSVDD &
nghiém thirc c6 14 [uon cé gia tri cao hon so véi khong c6 sy hién dién cua la.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

- Nong d6 dam trong nudc ¢ nghiém thirc co bd sung dam - khéng c6 1a Pude
giam khong dang ké khoang 1,1-2,2 mg/L . Trong khi d6 nghiém thtic bo sung
dam - 1a Pudc giam c6 ¥ nghia, va giam 3 1an so v6i nghiém thic khong c6 14
(0,9-5,1 mg/L).

- Kha nang lam gidm dam cuda vi sinh vat bam trén 14 Pudc kha cao khoang 45%
trong tudn 1& dau, nhung sau 14 va 21 ngay thi kha ning 1am giam chi con 25%
va 9%. V&i 1gram chat kho 14 Pudc c6 thé lam giam 0,029mgN/L/ngay.

- Néng do dam nitrite & nghiém thuc cé 14 Pudc gidm 6 14n va khac biét co v
nghia thng ké so v6i nghiém thirc khong 14 Pudc vao ngay thi 21.

~  Mat d6 VSVDD béam trén 14 nhiéu hon déng ké so véi trong nudc & ca hai nong
d6 mudi va ¢ nong do mudi 5 va 10%y,

4.2 Kién nghi

~ Po ham lugng dam, 1an va vi sinh vét ¢ trong 14 Pudc dé hiéu rd hon co ché
chuyén hoa ctia cac chat dinh dudng tir 14 Pudc va méi trudng ngam .

~ Theo d&i mét sb chi tiéu 1y, hoa va sinh hoc trong 14 Pudc va mdi trudng nudce
phan huy véi khoang thoi gian phan hiy dai hon.

- Khao sat sy lam gidm dam bdi vi sinh vat bam trén 14 Pudc & diéu kién man
cao hon véi lugng 14 Pude nhiéu hon.
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