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TOM TAT

Muc tiéu ciia nghién civu la tim ra ti 1é pha lodng, nong d tham thdu va nong dé cdc cation toi wu cho
hoat lyc tinh trung hau Thai Binh Duong Crassostrea gigas. Tinh trung hau Thai Binh Dwong dwoc pha loang
ocactile 1:50, 1:100, 1:150 va 1:200 (tinh dich: nuwoc bién nhéan tao) dé xdc dinh ti Ié pha lodng cho hoat luc
tinh trimg tot nhdt. Sau do, ti Ié pha lodng ndy dwoc sir dung cho cdc thi nghiém dp sudt tham thau (nong do
300, 400, 500, 600 mOsm/kg) va cation Na*, Ca*, K*, Mg?* (nong dé 0,2; 0,4; 0,6; 0,8M). Méi quan sdt dege
lap lai 3 lan. Két qua cho thdy, hoat luc tinh trimg hau Thdi Binh Dwong tét nhat khi pha lodng & ti 1é 1:200;
ap sudt tham théau 500 mOsm/kg; no”‘ng do t6i wu cia cdc cation Na*, K7, Ca**léan luot la 0,4M, 0,4M va 0,2M.
Khi co6 sy hién dién cua Mg**, tinh trung hau khong co hoat luc o cac n(;ng do dwoc thuc hién trong nghién
cbu. Ti 16 thu tinh dat cao nhét khi thy tinh trong moi trueong nwoc bién nhan tao, tié'p theo moi truong nuoc
bién ti nhién da xir Iy, sau dé la dung dich c6 dp sudt tham thau 500mOsm/kg va thdp nhat ¢ dung dich cation
Na* 0,4M véi két qua ldn luot Ia 75,77+5,26%, 71,78+3,25%; 49,94+2,12%; 35,8+5,27%.

Tir khoéa: Hau Thai Binh Duong, ti 16 pha lodng, 4p sudt thim thau, cation, hoat luc tinh tring
ABSTRACT

The objective of the present study was to determine the optimal dilution rate, osmotic pressure and cation
concentrations on sperm motility of Crassostrea gigas. Semen was diluted in artificial seawater at different
ratios (1:50, 1: 100, 1: 150 and 1: 200) to find the best dilution ratio for sperm motility. Then, the best dilution
rate from this experiment was applied for osmotic pressure tests (concentrations of 300, 400, 500, 600 mOsm/
kg) and effect of cations Na*, Ca*', K*, Mg®" (concentration 0, 2, 0.4, 0.6, 0.8M). Each observation was
repeated 3 times. The results indicated that the best performance of Pacific oyster sperm were remarkable
at the dilution rate 1: 200; osmolality 500 mOsm/kg and the cation concentrations of Na* and K*0.4M, Ca**
0.2M. In the presence of Mg?', sperm of Pacific oyster were not active at any concentrations in the study.
The highest fertilization rates was observed when artificial inseminating in artificial seawater, followed by
the treated natural sea water, than by a 500 mOsm/kg osmotic pressure solution and the lowest in Na*0.4M
solution with respectively the result are 75.77 £ 5.26%, 71.78 + 3.25%, 49.94 + 2.12%, 35.8 + 5.27%.
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I. PAT VAN DPE dat kich thudc thwong pham [2]. Dén nay, hau

Hau Thai Binh Duong (TBD) Crassostrea TBD da tr¢ thanh mét trong nhiing doi tugng
gigas 13 loai nhuyén thé c6 gia tri kinh té cao, nudi chinh trong céac loai dong vat thdn meém.
thit thom ngon, giau dinh dudng va co téc do Tuy nhién, ¢ Viét Nam, hau la do1 tuong duoc
sinh trudng nhanh, chi sau 8 thang nuoi hau da di nhap nen ngudn cung cap gidng cho nguol

nudi chu yéu tir san xuat giéng nhan tao. Pé san

1 Vién Nuoi tréng Thity san, Truong Dai hoc Nha Trang
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xuét giéng nhan tao tai chd, chit dong con giéng
¢6 chit lwong dap ung nhu ciu nudi thuong
phim, ngoai chét luong tring thi chit luong
tinh trung dua vao sinh san nhan tao cling phai
cao. Hoat luc tinh tring 13 thong sb co ban dé
danh gia duogc chat lugng va kha ning thy tinh
ctia tinh tring hau TBD. C6 nhiéu yéu té anh
hudng dén chét lwong tinh tring nhu: mua vu
sinh san, thoi diém thu mau, nhiét do, thic an...
[5]. Hoat lyc tinh trung cling bi anh huong boi
mot vai yéu td trong méi trudng hoat dong cua
ching nhu ti 1 pha lodng, ap suat tham thau
va ndng do céac cation (Na*, Ca**, K*, Mg>).
Nhing nghién ctru tuwong ty da dugc thyc hién
trén rat nhicu ddi twong ca bién nhu ca du vang
(Larimichthys polyactis) [13], ca bon Dai Tay
Duong (Hippoglossus hippoglossus) [12], ca
chém mdém nhon (Psammoperca waigiensis)
[6], ca mu cop (Epinephelus fuscoguttatus) [4],
ca dia (Siganus guttatus) [3] ... Tuy nhién, bao
c4o vé anh hudng cua ti 1¢ pha lodng, ap suit
tham thau va cac cation 1én hoat luc tinh trung
d6ng vat than mém ciing nhu hau TBD con rat
han ché. Vi vay, nghién ciru “Anh hudng ti 18
pha lodng, 4p suét tham thau va cac cation 1én
hoat lyc tinh tring hau Thai Binh Duong” dugc
thuc hién gop phan dong gop nhimg thong tin
hitu ich cho bao quan lanh tinh tring va cai thién
moi truong thu tinh nhan tao loai nay t6t hon.
IL VAT LIEU PHUONG PHAPNGHIEN CUU
1. Thu méiu tinh hau TBD

Hau TBD duoc léy tai cac diém thu mua
hau va lua chon ki cang vé kich thude thanh
thuc dao dong tor 8 — 10 cm, sau do dugc van
chuyén vé phong thi nghiem tién hanh kiém tra
gi6i tinh. 1ul san pham sinh duc duogc hoa véi
nudc bién nhan tao va quan sat trén kinh hién
vi. Néu mu 1a trimg thi ¢6 hinh qua 1é hodc
hinh tron khong chuyén dong, néu 1a tinh tring
thi chung c6 kich thudc nho va van dong, tring
¢6 duong kinh 16n hon tinh tring gip nhiéu
lan. Sau khi xac dinh gidi tinh, nhiing con duc
duoc giit trén da lanh dé tién hanh thi nghiém.
2. Panh gia so bd chét lwong tinh trung

Tinh trung dugc pha loang véi ti 1€ 1:100
(1pl tinh dich trong 100 ul nudc bién nhan
tao), hon hop duge dat 1én lam kinh quan sat

dudi kinh hién vi c¢6 két ndi camera. Nhiing
mau co trén 85% tinh trung hoat dong duoc
dua vao nghién cuu.

3. Thi nghiém dnh huéng cia ti 1€ pha loang
1én hoat lue tinh triung

Dé tién hanh thi nghiém nay, tinh tring
ctia hau dugc pha loing trong nudc bién nhan
tao voi cac ti 1€ 1:50; 1:100; 1:150;1:200 (tinh
dich: nudce bién nhan tao). Nudc bién nhan tao
dung dé pha loang tinh trung c6 thanh phan
gom: 27g NaCl; 0,5g KCI; 1,2g CaCly; 4,6g
MgClyva 0,5g NaHCO; duoc pha trong 1 lit
nude cat. Quan sat hoat lyc cta tinh trung dudi
kinh hién vi c¢6 két ndi camera va xac dinh ti 1&
pha lodng t6i uu, ti 1¢ pha lodng tot nhat s& dugc
Iwa chon dé tién hanh cho cac thi nghiém sau.
4. Thi nghiém 4nh hwéng ciia ap suit thim
thau 1&n hoat lyc tinh tring

Str dung dung dich NaCl véi cac muc ndng
dd khac nhau 300; 400; 500; 600 mOsm/kg
dé pha loang tinh trung véi ty 18 toi wu da xéac
dinh ¢ trén. Dya vao thoi gian hoat luc cta tinh
tring va phan trim sb tinh tring hoat lyc dé
phan tich, x4c dinh ndng do ASTT tbt nhat cho
hoat lyc tinh trung hau TBD.

5. Thi nghiém anh hwéng ciia cac cation Ién
hoat lwe tinh trung

Pé xac dinh anh huong cia nong do
cation 1én hoat luc cua tinh trung hau , thi
nghiém st dung bdn loai cation & nhirng
ndng d6 khic nhau. Cation Na* trong dung
dich NacCl, cation K* trong dung dich KCI,
cation Ca?" trong dung dich CaCl,, cation
Mg?* trong dung dich MgCl,. Mdi cation
dugc thi nghiém véi boén mie n@)ng d6 0,2;
0,4; 0,6 va 0,8M. Nong do tot nhat cho mdi
loai cation dugc lua chon dua trén két qua
hoat luc tinh trung duoc kiém tra.

Hoat lyc tinh trung duogc kiém tra dui kinh
hién vi c6 d6 phong dai 400 lan. Kinh hién vi
duogc két ndi véi may tinh théng qua camera dé
quan sat hoat lyc cua tinh trung mdt cach thuén
loi nhit. Hoat luc tinh tring duoc dénh gia
dura vao phan trim va thoi gian tinh trung hoat
dong. Phan tram tinh trung hoat dong duoc xac
dinh bang phuong phap udc luong chi quan
bang mat thuong [12]. Thoi gian hoat lyc dugc
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tinh tir luc tinh tring bat diu duoc kich hoat
véan dong cho dén khi nging van dong [15].
6. Thir nghiém cho thu tinh nhan tao hau
Thai Binh Dwong

Tring, tinh trung cua mdt con cai va mdt
con duc thanh thuc nhit duoc cho vao 1an luot
4 moi truong nude khac nhau bao gdm nudc
bién nhan tao, nudc bién tu nhién da xu ly
sach, dung dich c6 ASTT tdi wu nhét va dung

dich chtra cation t6t nhat. Sau 2 — 3 gio tién
hanh kiém tra ti 1& thy tinh (¢ thoi diém nay
néu trung duoc thu tinh thi té bao co su phan
chia 10 rang).

Dé xac dinh s6 tring da dugc thu tinh, tring
trong 1 ml mau duoc dém dudi kinh hién vi.
Téng s6 tring thu di thy tinh 13 trung binh s6
trimg dugc dém trong 3 14n va ti 18 thy tinh
duoc xéc dinh theo cong thirc:

S6 trivng da thu tinh

Tilé thu tinh =

X 100%

Ti 1& thu tinh=(Sé tring di thu tinh)/(S6
tring trong mau lay ngau nhién trong cdc)
x100%

7. Phén tich va xir Iy s6 li¢u

Madi thi nghiém dugc 1ap lai 3 1an. S6 liéu
duge xtr 1y bang phian mém Microsoft Excel,
SPSS 22.0. Két qua vé ti 18 pha lodng, ASTT va
ndéng do cac cation duoc xir 1y theo phép phan
tich phuong sai mot yéu t6 (one-way ANOVA)
v6i muc ¥ nghia P < 0,05, dung kiém dinh
Duncan so sanh su sai khac gilta cac nghiém
thirc. Két qua duoc trinh bay dudi dang trung
binh + d¢ 1éch chuin (SD).

III. KET QUA NGHIEN CUU VA THAO
LUAN

1. Anh hwéng ciia ti 1¢ pha lodng 1én hoat hrc
tinh trung

Pha lodng tinh trung 1 yéu t6 quan trong
giup kich hoat toan bg tinh trung cung mot luc.

o 100% - b
= a a a A
= 80% -

i 60% -

= o

= 40% -
E 20% -

m O% T T T 1

1:50 1:100 1:150 1:200
Ty I¢ pha loang

Thoi gian hoat luc (s)

S6 trirng trong mau 14y ngiu nhién trong c6c

Pha loang giup giam mat do cua tinh trung, vi
néu mét d6 qua cao s& anh huong dén kha ning
boi cua tinh trung do ching phdi canh tranh
cao trong mot khong gian hep dan dén nhanh
chong tiéu tén nang lwong va chét nhanh hon.
Nhung khi mat do qua thap, quang duong tinh
trang boi dé gdp tring xa hon ciing lam giam
kha ning thu tinh. Do d6, ti 1& pha lodng tdi wu
1a yéu té quan trong dé gitip tinh tring ¢6 hoat
luc tbt trong thy tinh nhan tao [9].

Két qua thi nghiém cho thy c6 su sai khac vé
phan tram hoat luc cua tinh tring giita ti 1& pha
loang 1:200 véi cac ty 1¢ 1:50, 1:100 va 1:150.
Tinh tring c6 phan trim hoat luc cao nhét (90 +
5%) voi ty 18 pha lodng 1:200 va thip nhat 14 6 ti
1€ 1:50 (68,66 + 4,67%). Thoi gian hoat lyc cua
tinh tring ciing dat cao nhat véi ty 1¢ pha lodng
1:200 (11.460 + 1.350,99s) va thap nhat voi ty 16
1:50 (8.380 + 612,86s) (Hinh 1).

15000 - b
ab ab
10000 | @
5000 -
O T T T 1
1:50 1:100 1:150 1:200

Ti 1¢ pha loding

Hinh 1: Anh huéng ciia ti I¢ pha lodng 1én hoat Iyc tinh tring hau TBD

Cdc chit cdi a, b khdc nhau thé hién sw sai khdc ¢é ¥ nghia thong ké ciia phan tram va thoi gian hoat liec tinh tring hdu

TBD (P < 0,05)

Két qua nay khac v6i nghién ctru trén tinh
trung so di€p (Pecten maximus) [10] va tinh
trung cau gai (Tripneustes gratila) [1], v6i ti 18
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2. Anh hwéng ap suit thAm théiu 1én hoat lyc
tinh trung

Két qua cho thiy, co su sai khac vé phan
tram hoat luc cua tinh tring giita cac ndng do
tham thiu khac nhau. O nong d6 tham théu 500
rnOsm/kg, tinh tring hau TBD c6 hoat Iyc t6t
nhét ca vé phan tram va thoi gian hoat luc, lan

2 100% - ¢
5 80% - d
g 60% -
S 40% | @
& 20% -
=
0%
300 400 600
ASTT (mOsm/kg)

Thoi gian hoat lyc (s)

luot 12 82,33 +4,51% va 8.580 + 519,61s. Hoat
luc cua tinh ting thdp nhit & ndng do tham thiu
300 mOsm/kg, véi phﬁn tram hoat luc 1a 15,67 +
14,15% va thoi gian hoat luc 4.360 + 3.258.,47s.

Nghién ciru trén cau gai (Tripneustes gratila)
cho thay, 500 mOsm/kg ciing 1a nong do tham
thdu t6i wu cho hoat luc tinh tring [1].

b

10000 | 4
8000 - ab ab
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4000 -
2000 -+
0
300 400 500 600
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Hinh 2: Anh huéng ciia 4p suit thAm thiu Ién hoat lyc tinh tring hau TBD
Cdc chir cdi a, b, ¢, d khac nhau thé hién su sai khdc ¢ y nghia thong ké cia phan tram va thoi gian hoat luc tinh trung

hau TBD (P < 0,05)
3. Anh huéng cic cation 1én hoat lyc tinh
trung hau TBD
Hau hét cac loai dong vat thily san déu c6
nim ion chiém wu thé trong huyét tuong tinh
dich, bao gdm cac cation Natri, Kali, Canxi,
Magie va anion Clorua. Tuy theo tirng loai ma
cac cation cO néng d6 thich hop khac nhau, tao
diéu kién t6t nhit cho tinh trung hoat dong [8].
Ciing giéng nhu cac loai c4 bién, tinh tring
hau TBD bét hoat trong budng se va dich

o 100% -
E.
- 80% -
:
60% -
E :
5 40% -
£ ,
= b
O% T T
0,2mM 0,4M 0,6M 0,8M
Na*

Thdoi gian hoat luc (s)

tvong, khi dugc phéng thich vao nudc bién,
tinh trung bat dau hoat dong. Su trao doi
Na*/H* qua mang té bao dan dén sy thay doi
pH trong té bao lan luot sinh ra cic phan tng
nang lugng, kich thich tinh trung van dong
[11]. Cation Na* dugc biét c6 mot vai tro thi
yéu trong viéc kich hoat va diéu tiét kha niang
véan dong cua tinh trung cd va dong vat khong
xuong song khéc [8].

10000 | b b
z a
8000 - [T
EaE
6000 -
4000 -
2000 -
0
02M 04M  06M  0,8M
Na*

Hinh 3: Anh hu’o‘ng cia cation Na* ]én hoat lyc tinh trung Hau TBD
Cdc chit cdi a, b khdc nhau thé hién sw sai khac c6 y nghia thong ké ciia phan tram va thoi gian hoat luc tinh trung hau

TBD (P < 0,05)

Dbi v6i cation Na*, tinh tring hau TBD ¢6
phe‘in tram hoat luc cao nhat 1a 52,67 = 11,02%
o néng d0 0,4M va co su sai khac véi cac néng
d6 con lai. V&i ndng d6 0,6M va 0,8M phan
trim hoat luc tinh tring rat thap, lan luot 1a

11,67 +7,64% va 16,33 + 11,93%. V& thoi gian
hoat luc, & cac ndng d6 0,4M, 0,2M a 0,6M,
tinh trung c6 thoi gian hoat luc lan luot la
8.400 + 216,33s, 8.260 + 832,11s va 7.580 +
434,05s. Thoi gian hoat luc thap nhat 1a 7.140
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+ 468,615 ¢ ndng do 0,8M.

Két qua nghién ctru trén ciu gai (Tripneustes
gratila) cho thay, voi ndng d6 Na* = 0,2M, tinh
trung c6 hoat lyc cao nhat [1].

Déi v6i Ca?t va K+ 1a hai cation chinh hién
dién trong huyét twong ctia tinh dich va duoc
coi 1a cation chia khoa dé kich hoat sy van
dong cua tinh trung [9].

g 100% -
5 80% -
=
g 60%
2
z 40% -
<es b
£ 20% - ab
a a
0% |%| T '%‘ T T

0,2M 04M 0,6M 0,8M
Caz+

Két qua nghién ctru trén hau TBD cho
thz‘iy, tinh trung c6 hoat luc tdt nhét & néng do
Ca*0,2M, tuy nhién hoat luc rat yéu: chic69+
6,56% phén tram tinh trung hoat dong va thoi
gian hoat lyc 1a 5.820 + 216,33s. Hoat lyc tinh
tring thip hon ¢ nong d 0,4M véi phan trim
va thoi gian hoat luc 1an luot 6 + 5,29%, 4.140
+3.586,47s. Con & nong d6 0,6M va 0,8M tinh
trung bi bét hoat.

2 10000 - b
g
= 8000 -
3 :
£ 6000 -
g
S 4000 -
£ 2000 -
= a a
O T T T 1

0,2Mm 0,4M 0,6M 0,8M
Caz+

Hinh 4: Anh huéng ciia cation Ca2* 1én hoat lyc tinh triung Hau TBD
Cdc chit cdi a, b khdc nhau thé hién sw sai khdc ¢6 y nghia thong ké ciia phan tram va thoi gian hoat liee tinh trimg hau

TBD (P < 0,05)
Nghién ctru trén cau gai (Tripneustes gra-

tila) ciing cho két qua twong ty nhu nghién
ctru nay [1]. Theo Alavi va ctv (2014), ndng
dd Ca2* t6t nhat cho hoat lyc tinh trung hau
TBD (Crassostrea gigas) va so di¢p Nhat Ban
(Patinopecten yessoensis) la 0,001M [7].
MOi loai khac nhau, & nhitng ving dia 1y khac
nhau thi n@)ng dd cation Cat tot nhat cho hoat
lyc tinh tring c6 thé khac nhau.

Anh hudng cua cation K* 1&€n hoat lyc tinh
trung hau TBD duoc thé hién ¢ Hinh 5.

g 100% -

~N—

;g- 80% - b

E  60% -

-]

& A0% 7

=

B 20% a
a a

O% T T |%| T 1
02M 0,4M 0,6M 0,8M
K+

Thaoi gian hoat luc (s)

O thi nghiém nay, tai ndng d6 0,2M va 0,8M
tinh trung bi bat hoat. Tuy nhién, ¢ ndng do
0,4M tinh trung c6 hoat luc cao nhét, véi phén
tram hoat luc 1a 46,33 +21,36%, thoi gian hoat
luc 1a 8.080 + 1.437,92s va c6 su sai khac vé
hoat lyc cua tinh tring v&i ndng d6 0,6M (6,33
+3,51% va 6.620 + 242,49s).

Két qua nay tuong tu v6i nghién ctru trén
cau gai (Tripneustes gratila) [1], nhung khac
so voi nghién ctru trén so di¢p Nhat Ban
(Patinopecten yessoensis) Tinh trung so di€p

10000 -+ ¢

8000 - {* b

6000 -

4000 -

2000 -

a a
0
02M 04M 06M 0,8M
K

Hinh 5: Anh huéng cia cation K+ 1én hoat lyc tinh trung Hau TBD
Cdc chif cdi a, b khdc nhau thé hién sw sai khdc ¢é ¥ nghia thong ké ciia phan tram va thoi gian hoat lyc tinh trung hau

TBD (P < 0,05)
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Nhat Ban c6 hoat luc tot nhat & néng do K=
0,01M (pH=7) [7].

Riéng ddi v6i cation Mg?*, tinh trung hau
TBD bi bét hoat ¢ tit ca cac nong do (0,2M,
0,4M, 0,6M va 0,8M.

Két qua nghién ctru trén tinh tring cau gai
(Tripneustes gratila) [1] hoat lyc t6t nhit &
0,2M Mg?* v6i phan tram hoat Iyc 13 + 2,08%
va thoi gian hoat luc dat 2.720 + 121,66s.

4. Thir nghiém cho thu tinh nhén tao hau
Thai Binh Dwong:

Két qua thu tinh nhan tao hau TBD ¢ 4
moi truong khac nhau cho thay c6 sy sai khac
(P < 0,05) vé ti 1¢ thy tinh giita moi truong
nude bién (nhéan tao/ ty nhién) véi moi truong
dung dich c6 ndng do thim thdu 500 mOsm/
kg va dung dich Na* 0,4M. Tuy nhién, két
qua nay khong c6 su sai khac (P > 0,05) gitta
moi trudng nudce bién nhin tao va moi truong
nuée bién tw nhién. Ti 1¢ thy tinh cao nhat
0 moi truong nudc bién nhan tao (75,77 +
5,26%), tiép theo 1a & méi trudng nude bién
tu nhién (71,78 + 3,25%) va thap nhat ¢ dung
dich chtra cation Na* 0,4M (35,8 + 5,27%)
(Hinh 6)

~ 1 -
s 100 . .
= 80 - T
2 1 1
= 60 -
:-
£ 40 -
=20 -
=
0

IV. KET LUAN VA KIEN NGHI
1. Két luin

Tinh trung hau TBD pha loang ¢ ti 1¢ 1:200
(tinh dich: nudc bién nhan tao) cho két qua tbt
nhat vé phan trim hoat luc (90 £ 5%) va thoi
gian hoat luc (11.460 + 1.350,99s).

Néng d6 tham thau t6i wu cho hoat luc cua
tinh tring hau TBD 1a 500 mOsm/kg v&i phan
tram va thoi gian hoat luc lan luot 1a 82,33 +
4,51%, 8.580 + 519,61s.

Tinh tring hau TBD hoat luc tdi uu & nong
do Na*" = 0,4M (voi thoi gian hoat lyc la 8.400
+ 216,33s va c6 52,67 £ 11,02% tinh trung
hoat luc); K* = 0,4M (8.080 + 1.437,92s va
46,33 +21,36%).

Trong céc nong do Ca?* thi nghiém, ¢ ndng
d6 0,2M tinh tring c6 hoat cao nhat nhung chi
¢6 9 %+ 6,56% phan trim tinh tring hoat dong
va thoi gian hoat lyc 1a 5.820 +£216,33s.

Tinh tring hau TBD bj bt hoat ¢ tt ca cac
ndéng do Mg?* thi nghiém.

Thu tinh nhan tao hau TBD dat két qua tbt
nhat khi thyc hién trong nudc bién nhan tao,
voi ti 1€ thu tinh dat 75,77 + 5,26%.

(o

FH

nhan tao

T
Nudc bién Nudc bién tu
nhién

DD ASTT DD Cation
500mOsm/kg Na 0,4M

Hinh 6: Anh huéng ciia méi trudong thu tinh dén ti 1¢ thu tinh nhan tao Hau TBD

2. Kién nghi

Tién hanh thém cac thi nghiém anh
huong cua nhiét o, pH dé danh gia day du
hon cac yéu t6 anh hudong 18n hoat lyc tinh
trung hau TBD.

Theo dbi ti 1é né va qua trinh phat trién cua
4u tring nham danh gia chit lugng tinh tring
day du hon.

Thyc hién thém thi nghiém anh hudng cua
ndéng do cation Mg?* & khoang thoi gian rong
hon véi ndng do khac nhau dé co duge két luan
chinh x4c nhat.
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