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Selection of sugarcane varieties (Saccharum officianum L.) with high yield and
quality, suitable for cultivation conditions in Binh Duong province

Tuan V. Tran'*, & Hien V. Pham?

'Department of Agronomy, Sugar Research Institute, Binh Duong, Vietnam
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ARTICLE INFO ABSTRACT

Research Paper The objective of this research was to select sugarcane varieties with yield

> 60 tons/ha and commercial cane sugar (CCS) > 11, to recommend to
Received: August 25, 2021 put into production in Binh Duong province. This study was carried out
Revised: October 01, 2021 in Phu An commune - Ben Cat town - Binh Duong province, from January
Accepted: October 22, 2021 2020 to December 2020. The experiment was designed in a split plot (SPD)
with 3 replications and 2 factors, including irrigation as main-plot factor
with 2 levels as irrigated and rain-fed (non-irrigation) conditions, and sug-
arcane varieties as subplot factor with 10 VN varieties named VN14-13-4,
VN14-22-5, VN14-23-13, VN14-37-2, VN14-41-8, VN14-45-3, VN14-49-6,
VN14-74-1, VN14-87-11 and VN14-89-3. The controls consisted of drought
tolerance VN84-4137 and drought sensitive KUG60-1 varieties. The results

Keywords

Commercial cane sugar (CCS)

Drought showed that VN14-37-2, VN14-22-5, VN14-23-13, and VN14-87-11 were
Irrl'gatlon promising sugarcane varieties, suitable for cultivation conditions in Binh
Rain-fed Duong province. Cane yield of these varieties ranged from 69.67 tons/ha
Sugarcane varieties to 75.50 tons/ha in irrigated condition. In the rain-fed condition the yields

obtained were from 55.50 tons/ha to 61.17 tons/ha. Their average yield
*Corresponding author was above 62 tons/ha and equivalent to control VN84-4137. Sugar con-

tents of these varieties were above 11.90 CCS. The corrected yield for 10
Tran Van Tuan CCS ranged from 86.83 to 94.78 tons/ha in irrigated condition and 66.10

Email: tuanct57@gmail.com  to 73.99 tons/ha in rain-fed condition.

Cited as: Tran, T. V., & Pham, H. V. (2021). Selection of sugarcane varieties (Saccharum offi-
cianum L.) with high yield and quality, suitable for cultivation conditions in Binh Duong province.
The Journal of Agriculture and Development 20(5), 1-7.
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1. Dat Van Dé

Tinh Binh Duong thuéc mién Déng Nam bo,

TOM TAT

Dé tai nhim chon ra duge gibng mia dat ning sudt > 60 tan/ha, chit
dudng (CCS) > 11, dé khuyén céo dua vio san xuit tai tinh Binh Duong.
Nghién cttu dugc thyc hién tai x4 Pht An, thi xa Bén Cat, tinh Binh
Duong, tit thang 01/2020 dén thang 12/2020. Thi nghiém bé tri theo
kiéu 16 phu (SPD) vé6i 3 lan lap va 2 yéu td, 16 chinh véi 2 mitc do 1a
didu kién c6 tusi va nhd nudc trsi (khong tudi), gidng mia bd tri 16
phu v6i 10 gibng 1 VN14-13-4, VN14-22-5, VN14-23-13, VN14-37-2,
VN14-41-8, VN14-45-3, VN14-49-6, VN14-74-1, VN14-87-11, VN14-89-3
va dbi chiing: gibng VN84-4137 chéng chiu khd han va giéng KU60-1 min
cdm kho han. Két qua ghi nhan: VN14-37-2, VN14-22-5, VN14-23-13,
VN14-87-11 13 4 gidéng mia c6 trién vong, phit hgp véi diéu kién canh tac
tinh Binh Duong. Nang suét thuc thu ciia cic giébng mia nay tit 69,67
dén 75,50 tin/ha trong diéu kién c6 tuéi va tir 55,50 dén 61,17 tan/ha
trong diéu kién nhd nudc trdi, ning sudt thyc thu binh quan trén 62
tdn/ha, tuong duong so véi gidng ddi ching VN84-4137. Chit dudng
clia cac gibng nay trén 11,90 CCS, ning suat mia quy 10 CCS tir 86,83
dén 94,78 tan/ha trong diéu kién c6 tudi va tit 66,10 dén 73,99 tan/ha
trong didu kién nhd nuéc troi, ning sudt mia quy 10 CCS binh quan
ctia chiing trén 76 tAn/ha, tuong duong so véi gibng d6i chitng VIN84-4137.

phai ddm béo mot do am nhat dinh, tity thoi tiét,
giéng, ki thuat canh tdc ma nhu cau nude c6 thé
bién dong tir 13.000 - 20.000 tAn nuéc/ha dé cho

c6 khi hau nhiét déi gié6 miia, dic trung chi yéu
nhu nhiét do cao, khi hau néng am, cudng do
anh sang manh, lugng mua nhiéu va tap trung
mot s6 thang trong nam (tir thang 5 dén thang
11), tuong déi thich hgp cho cay mia sinh trudng,
phat trién, dat ning sudt chit luong cao, nhét la
khi duge tudi bd sung trong mia kho (Cao, 2020).

Vu mia 2019/2020, tinh Binh Duong c6 tong
dién tich mia 561 ha, ning suat binh quan 42,0
tan/ha thap hon nang suat binh quan chung ctia
c& nuée (64,7 tan/ha). Co cau giong mia du da
dudc cai thien nhung cac giéng mia chi lyc K95-
156 va LK92-11 (chiém khoang 76% dién tich
mia) hién dang bi nhiém bénh nhiéu, 14 mot trong
nhitng yéu t6 lam gidm nang suit, chat lugng mia
(Cao, 2020). Dé dam bao cho cay mia sinh trudng,
phét trién tot thi trong méi giai doan sinh trudng

100 tan mia; khi cay mia thiéu nudc sé cham phat
trién vA nang suat mia bi gidm tir 15 - 40% (Tran,
2003). Cong tac nghién citu gidng mia da lai tao
va nhap noi duge mot sd gidng mia c6 kha ning
chiu han vd duge dua vao sin xudt nhu VN84-
4137, VN85-1427 va K88-92... ¢6 ning suat trung
binh trén 70 tén/ ha nhung dang bi sdu bénh hai
nhiéu. Dac biét nhitng nam gan day, gia dusng
trén thé gidi va trong nuéc cé chidu huéng gidm,
dan dén gia mia ngay cang gidm, két hop vdi thoi
tiét han han thudng xuyén dan t6i hieu qua kinh
té cay mia thap (Cao, 2020). Dé khic phuc nhitng
ton tai trén, viec tuyén chon céc gibng mia cé
ning suat cao, chat lugng t6t dé da dang hoéa bo
giéng hien dang dugc trong phd bién trong san
xuét, phtt hop véi diéu kien canh tac tinh Binh
Duong 1a hét stic cap thiét.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu nghién ctu

Gom 10 gibng mia c6 xuit xi tit Viet Nam,
bao gdm VN14-13-4, VN14-22-5, VN14-23-13,
VN14-37-2, VN14-41-8, VN14-45-3, VN14-49-6,
VN14-74-1, VN14-87-11, VN14-89-3 va 2 gidng
dbi chitng 1a VN84-4137 chéng chiu khé han xuit
xt¢ tr Viet Nam, KU60-1 man cam kho han xuit
x1t tit Thai Lan.

2.2. Phuong phap nghién ctu

Phuong phap thyc hien: Ap dung QCVN 01-
131:2013 BNNPTNT - Quy chuan kj thuat qubc
gia vé khao nghiém gia tri canh tac va st dung
clia gibng mia.

B6 tri thi nghiém: Thi nghiém duge b6 tri theo
kiéu 16 phu (SPD) véi 3 lan va 2 yéu t6 nhu sau:

e L6 chinh b6 tri tudi nude (T), bao gom tusi
nuée (T1) va khong tudi nude (T0).

e L6 phu bd trf cac gibng (G) duge sip xép
ngau nhién.

Chi tiéu theo déi: Ty lé moc mam, sic dé
nhanh, chiéu cao cay nguyén liéu, téc do vuon
cao, kha ning chdng chiu, cac yéu td cau thanh
nang suat, chat lugng, ning suit quy 10 CCS.

2.3. Dia diém va thdi gian nghién citu

Nghién ctu duge thyc hién tai Vién Nghién
cttu Mia duong, xa Pha An, thi x4 Bén Cat, tinh
Binh Duong, tit thang 01 nam 2020 va két thic
vao thang 12 nam 2020.

2.4. Phuong phap xi¥ 1y sb ligu

S6 lieu thi nghiém dugc thu nhap, phan tich va
x1t Iy bang phan mém Microsolf Excel. Phan tich
ANOVA va tric nghiém phan hang bing phan
mém SAS 9.1.

3. Két Qua va Thao Luan

3.1. Ty 18 moc mam va siic dé nhanh ciia cac
gibng mia

Thoi k¥ moc mam la thdi ky mé dau quan
trong, c6 anh hudng lén dén qua trinh sinh
trudng, phat trién ctia cay mia. Giai doan moc

mam quyét dinh mat do cay va mat do cay hitu
higu khi thu hoach. T¥ 1é moc mam ciia cac giéng
mia phu thudc chii yéu vao chéat lugng hom vi
vay ty lé moc mam cla cac giéng trong didu
kién c6 tudi vd nhs nude troi déu khong co su
sai khac c6 § nghia théng ké so v6i 2 gibng doi
chitng VN84-4137 (42,00%), KU60-1 (42,30%).
Theo quy chuan QCVN 01-131:2013/BNNPTNT,
gibng VN14-89-3 c6 ty 1é moc mam trung binh
kém (39,52%), cac giong con lai 6 miic trung binh
(40,37 - 43,67%) nhung vé phuong dién thong ke,
céc gidng mdi déu c6 ty 1é moc mam tuong duong
so véi 2 gibng dbi chimg (Bang 1).

Theo Tran (2003), mia 14 cay can rat nhiéu
nuéc trong qué trinh sinh trudng va phat trién,
muc tiéu thu nuée trén mot ha vao khoang 1.500
- 2.200 mm (50 - 60% lugng mua hieu qua). Két
qué nghién citu cho thay khi thuc hién tudi bd
sung tit khi trong mia c6 sy khéac biét vé chi
tiéu sic dé nhanh, trong diéu kién cé tusi, stc
dé nhanh ctia céc giong (0,79 nhanh/cay me) cao
hon so véi trong diéu kién nhd nude troi (0,56
nhanh/cay me), khac biét c6 ¥ nghia théng ke &
mitic ¥ nghia 99%. Céc gidng mia c6 stic dé nhanh
dao dong tir 0,45 dén 0,90 nhanh/cay me, sai khac
gitta cac gidng rat c6 ¥ nghia théng ké & mitc mitc
do tin cay 99%, trong d6 VN14-37-2 c6 stc dé
nhanh (0,90 nhénh/cay me) cao hon ci 2 giéng
chitng VN84-4137 (0,75 nhanh/cay me) va KUGO-
1 (0,59 nhanh/cay me); VN14-23-13, VN14-87-
11, VN14-89-3, VN14-22-5 tuong duong véi déi
ching VN84-4137 vA cao hon so véi d6i chitng
KU60-1.

3.2. Chiéu cao cay nguyén liéu va téc d6 vuon
cao ciia cac gibng mia

Trong diéu kién c6 tusi duge bd sung nude
trong giai doan kho han, mia lam léng vuon cao
sém, chicéu cao cay nguyeén liéu cao hon khac biét
c6 ¥ nghia théng ké & mic ¥ nghia 99% so véi
trong diéu kien khong tuéi (233,4 so v6i 194,1
cm). Cac giong VN14-37-2, VN14-22-5, VN14-
23-13, VN14-87-11, VN14-74-1 c6 chiéu cao cay
nguyén licu tuong duong so v6i gibng déi ching
VN84-4137 (236,1 cm) va khac biét ¢6 § nghia
théng ké 6 mic § nghia 99% so véi gibng doi
ching KU60-1 (189,4 cm) (Bang 2). Két qui nay
tuong tu so véi két qua nghién citu ciia Le (2005)
tai Binh Duong chiéu cao cay nguyén lieu trong
diéu kién tham canh dao dong tir 235,1 - 259,0
cm.

Déi véi tdc do vuon cao, khong co sai khac gitta

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 20(5)


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Bang 1. Ty lé moc mam va siic dé nhanh ciia cac gidng mia

Ty lé moc mam (%)

Stic dé nhanh (nhénh/cay me)

Gidng

Tuéi Khong tu6i TB (B) Tudi Khong tuéi TB (B)
VN84-4137 (d/c) 41,48 4252 42,00  0,872Pc 0,64e'® 0,75P
VN14-37-2 41,63 40,59 41,11 0,96* 0,852 0,90%
VN14-89-3 39,19 39,85 39,52  0,942P 0,54fh 0,74P
VN14-13-4 42,15 38,59 40,37  0,71°f 0,528h 0,61¢
VN14-49-6 45,78 40,67 43,22 0,53%" 0,362 0,454
VN14-22-5 43,04 44,30 43,67  0,882P° 0,65%8 0,77°
VN14-23-13 43,85 40,15 42,00  0,81*° 0,792 0,802P
VN14-87-11 43,63 39,26 41,44  0,83*° 0,864 0,842b
VN14-74-1 41,41 41,93 41,67  0,80*° 0,41" 0,61¢
VN14-45-3 42,74 43.33 43,04  0,76>¢ 0,38" 0,574
VN14-41-8 43,63 43.56 4359  0,72¢f 0,36" 0,54¢°d
KU60-1 (d/c) 42,44 42,15 42,30  0,74"° 0,430 0,59¢
TB (A) 42,58 41,40 0,79* 0,56P

CV% = 9,46; F5 = 83,52;
Fi = 0,62%%; Fap = 0,527

CV% = 16,00; F5 = 356,16**;
Fp = 9,8 Fap = 2,67

a-hC4c trung binh trong ciing mot cot c6 cac chit cai khac nhau chi sy khac biet c¢6 § nghia (P < 0,05).
Céc ki ty in hoa khac nhau thé hién sy khéc biét c6 y nghia vé théng ké céc gia tri trung binh gitta cac
gidéng/diéu kién tudi; Cac ky tu in thudng khac nhau thé hién su khac biét c6 y nghia vé thong ké giita cac
nghiém thitc; ™*: Khac biet khong c¢6 ¥ nghia; **: Khac biét rat c6 ¥ nghia mitc 0,01.

diéu kién c6 tusi va khong tudi; gitta cAc gidng
¢6 khoang dao dong tir 14,0 dén 20,7 cm/thang,
trong d6, VN14-37-2 cao c6 tdc do vuon cao trén
20 cm/thang, tuong tu giong déi ching VN84-
4137 (Béang 2).

3.3. Cac yéu tb6 cidu thanh ning suit cta cac
gibng mia

Mat do cay hitu hieu 1a mot trong hai yéu td
quan trong cAu thanh ning suit (ciing véi khoi
lugng cay). Ddi v6i mat do cay hitu hieu, cac gidng
VN14-37-2, VN14-22-5 va VN14-23-13 c6 uu thé
vé mat do cay hitu hiéu, tuong duong so vdi gidng
d6i chiing VN84-4137 (56,1 ngan cay/ha) va cao
hon so véi gidng ddi ching KU60-1 (50,5 ngan
cay/ha). Mat do cay hitu hiéu trung binh cta
cac gibng mia trong diéu dién c6 tudi (56,1 ngan
cay/ha) cao hon trong diéu dién c6 tudi (48,9
ngan cay/ha), khac biet c6 ¥ nghia thong ke &
mtc ¥ nghia 95% (Béang 3).

Cung v6i mat do cay hitu hieu, khéi lugng cay
13 yéu t6 quan trong quyét dinh niang suit mia.
Khéi lugng cay clia cac giéng dao dong trong
khoang 1,22 - 1,41 kg, cao nhat 1a gibng VN14-37-
2 (1,41 kg), tuong duong so v6i gidng ddi chiing
VN84-4137 (1,37 kg) va cao hon so véi giong doi
chiing KU60-1 (1,27 kg). Ve khoi lugng cay trung
binh ctia cac gibng mia trong didu kién c6 tudi
(1,43 kg) khac biet rat c6 § nghia & mitc § nghia

99% so v6i khéi lugng cay trung binh clia cac
gibng mia trong diéu kién c6 tuéi (1,43 kg) (Bang
3).

3.4. Nang suét va chit dudng ctia cac gibng mia

Danh gia 4nh hudng clia ché do tudi lén ning
suat cay mia trong diéu kién kho han, trong
didu kién c6 tudi cho thiy cac gibng VN14-37-2,
VN14-22-5, VN14-23-13 c6 nang suat thyc thu
tren 70 tan/ha, tuong duong so véi giong doi
chiing VN84-4137 (74,0 tan/ha) va cao hon hodc
tuong duong so véi gidng dbi chitng KU60-1 (67,6
tan/ha). Trong diéu kién khong c6 tudi cac giong
VN14-37-2, VN14-22-5, VN14-23-13, VN14-87-11
cho nang suat thyc thu trén 55 tan/ha tuong
duong so v6i gibng d6i chiing VN84-4137 (58,2
tan/ha) va cao hon so véi gidng déi chitng KU60-1
(43,8 tan/ha). Céc giong VN14-37-2, VN14-22-5,
VN14-23-13, VN14-87-11 dem lai nang suat thuc
thu binh quan & 2 diéu kién c6 tudi va khong
tusi trén 62 tan/ha, tuong duong so vdi gidng
d6i chiing VN84-4137 (66,1 tan/ha) va cao hon so
véi gibng doi ching KU60-1 (55,7 tAn/ha). Nang
suat thyc thu trung binh & diéu kién c6 tudi (69,1
tan/ha) cao hon khéc bigt c6 ¥ nghia thong ké &
mtc ¥ nghia 99% so v6i ¢ diéu kién khong tudi
(48,0 tan/ha) (Bang 4).

Phan tich két qud chit dudng cho thay chit
dudng clia cac gidng déu dat trén 10,5 CCS, nhin
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Bang 2. Chiéu cao cay nguyeén liéu va téc dd vuon cao ciia cac gidng mia

Chiéu cao cay nguyen lieu (cm)

Toc do vuon cao (cm/thang)

Gibdng

Tusi Khong tuéi TB (B) Tudi Khong tusi TB (B)
VN84-4137 (d/c)  251,6 220,6 236,1* 20,0 21,3 20,7
VN14-37-2 253,4 219,5 236,4* 19,7 20,8 20,2
VN14-89-3 228,8 182,8 205,8%d¢ 17,3 16,4 16,8
VN14-13-4 217,0 170,5 193,8° 15,2 14,6 14,9
VN14-49-6 220,1 177,2 198,79¢ 15,8 15,7 15,8
VN14-22-5 2487 213,2 230,92 194 20,0 19,7
VN14-23-13 244.9 207,7 226,32P¢ 18,7 19,2 18,9
VN14-87-11 2445 213,0 228,82 184 19,8 19,1
VN14-74-1 235,9 195,6 215,74 18,2 18,8 18,5
VN14-45-3 209,1 169,1 189,1°¢ 13,8 14,5 14,2
VN14-41-8 236,6 192,4 214,64 18,1 18,3 18,2
KU60-1 (d/c) 210,7 168,1 189.4° 14,0 14,0 14,0
TB (A) 233,42 194,1P
CV% = 7,66; Fo = 465,83
Fg = 7,30 Fapg = 0,17

#¢Cac trung binh trong cing mot cot c6 cac chit cai khac nhau chi sy khac biét c6 y nghia (P < 0 05)
Céac ki ty in hoa khac nhau thé hién sy khac bigt c6 y nghla vé théng ké cac gia tri trung binh gitta cac
gidéng/diéu kién tudi; Cac ky tu in thudng khac nhau thé hign sy khac bigt c6 y nghia vé théng ké gitta cac

ok

nghiém thic; ™°: Khac biét khong c6 y nghia;

: Khac biét rat ¢6 y nghia mitc 0,01.

Bang 3. Cac yéu té cau thanh ning suat clia cac gidng mia

Mat do cay hitu hiéu (ngan cay/ha)

Khoi lugng cay (kg)

Gibng

Tuéi Khong tudi TB (B) Tuéi Khong tusi TB (B)
VN84-4137(d/c) 57,6 54.6 56,12P 1,48 1,25 1,37°P
VN14-37-2 61,5 57,0 59,22 1,52 1,29 1,412
VN14-89-3 55,1 47,0 51,0P¢ 1,43 1,10 1,26¢de
VN14-13-4 54,3 45.6 50,0¢ 1,41 1,08 1,24de
VN14-49-6 53,4 42.4 47.9¢ 1,39 1,09 1,24de
VN14-22-5 61,2 57,5 59,32 1,46 1,24 1,353bc
VN14-23-13 59,2 56,1 57,62 1,44 1,22 1,334
VN14-87-11 58,2 53,3 55,72b 1,43 1,23 1,332-d
VN14-74-1 53,6 42.8 48,2¢ 1,42 1,15 1,280
VN14-45-3 52,7 43,0 47.8¢ 1,37 1,08 1,22¢
VN14-41-8 51,2 41,2 46,2¢ 1,38 1,11 1,24de
KU60-1 (d/c) 54,7 46,2 50,5P¢ 1,43 1,12 1,270
TB (A) 56,12 48,9P 1,432 1,167

CV% = 9,29; F5 = 24,83"; CV%=5,46; Fo = 2.309,77

Fg = 5,86 Fap = 0,61; Fg = 4,13""; Fap = 0,60™

2¢Cac trung binh trong cung mot cdt c6 cac chit cai khmc nhau chi sy khéc biét ¢6 y nghia (P < 0,05). Cac ki
tu in hoa khéac nhau thé hién su khac bigt c6 § nghia vé théng ké cac gld tri trung binh gitta cac gidng/didu kien
tuwdi; Céac ky tu in thudng khac nhau thé hién sy khac bigt c6 ¥ nghia vé théng ké gita cac nghiém thitc; *5: Khac

biét khéng cé y nghia; ;

chung c¢6 phan thap hon so véi déi chiitng VN84-
417 (12,70 - 12,80 CCS) va cao hon so véi gidng
déi chitng KU60-1 (10,10 - 10,31 CCS), trong dé
VN14-37-2, VN14-89-3, VN14-22-5 va VN14-23-
13 ¢6 chit duong tréen 12 CCS trong ca 2 diéu kien
¢6 tudi va khong tudi. Chit duong trong diéu kien
c6 tudi dat 12,15 CCS, cao hon 0,43 CCS so v6i

*: Khac bigt c6 y nghia mic 0,05; **: Khéc biét rat c6 ¥ nghia mic 0,01.

diéu kién khong tusi.

Luc & ctv. (2020) cho két qué nghién ciu bo
gibng tuong ti tai tinh Nghe An cho thiy phan
tram vugt clia ning suat quy 10 CCS & diéu kién
c6 tusi so véi ¢ didu kien khong tusi 1a 33,1%,
cao hon phan tram vugt clia cac gibng VN14-37-
9, VN14-22-5, VN14-23-13, VN14-87-11 v thép

www.jad.hcmuaf.edu.vn
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hon phan tram vugt clia cac gidng con lai trong
thi nghiém. Nang sudt quy 10 CCS trung binh &
2 diéu kién c6 tudi va khong tudi clia cac giong
VN14-37-2, VN14-22-5, VN14-23-13, VN14-87-11
trén 76 tan/ha, kém hon duéi 10% so vdi giong
dé6i chitng VN84-4137 (gidng chiu han, c6 nang
suat va chit dudng cao nhit trong s6 2 giéng
dbi chitng); cac gidng con lai kém hon déi chitng
VN84-4137 trong khoang 19,0 - 27,7%. Nhu vay,
cac gidng VN14-37-2, VN14-22-5, VN14-23-13,
VN14-87-11 cho ning sudt cao it bi 4nh hudng
bdi diéu kien tudi hon so véi cac gidng con lai.

3.5. Kha ning chéng chiu sau bénh hai ciia cac
gibng mia

Cao (2015) ghi nhan ring, ty 1& cay bi hai dudi
10% la ngudng gay hai chidp nhan duge trong
sdn xuat va chua vugt ngudng gay hai vé kinh
té. Trong qué trinh sinh trudng cta cac gidng
mia, bi hai chii yéu béi sau duc than 4 vach dau
vang (Chilo sacchariphagus Bojer) va sau duc
than minh tim (Phragmataecia castaneae Hub-
ner). Nhin chung, tat ci cac giong mia déu co
kha nang chéng chiu sau hai.

Chua ghi nhan xuat hién bénh than (Ustilago
scitaminea Sydow.), bénh théi dé, bénh xoin
co 14 (Gibberella moniliformis) va bénh tring 14
(Mycoplasma). Trong giai doan trudc thu hoach,
bénh dém 14 xuit hién trén tat cd cic giong tham
gia khao nghiém nhung chii yéu gay hai trén cac
14 gid khong 4nh hudng dén sinh trudng cia mfia.

4. Két Luan

Cac giong mfa VN14-37-2, VN14-22-5, VN14-
23-13 va VN14-87-11 trién vong cho ning suét,
chat lugng tot (ndng suat thyc thu > 60 tan/ha,
chit duong > 11,9 CCS) phit hop véi ca diéu kien
canh tac c¢6 tudi va nho nudce troi tai tinh Binh
Duong va c6 thé bd sung bo gidng dang dudc
trdng phd bién hién nay.

Loi Cam Doan
Chiing t61 cam doan bai bao do nhém téc gia

thyc hién va khong ¢6 mau thuin nao gitta cac
tac gia.
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ABSTRACT

Low-density lipoprotein (LDL) derived from hen egg yolk has been
considered an important component in the storage of canine semen;
however, in Vietnam, there have not been many studies regarding
this topic. Therefore, this study aimed to evaluate the effectiveness
of LDL in the preservation of canine chilled semen in Vietnam. The
assessment of semen samples was based on four criteria: storage time,
motility, absolute viability, and integrity of acrosomal membrane at
motility rate 0.9; 0.5 and 0.3. The semen samples collected were
divided into three equal parts, each was then diluted with three
different extenders and stored at 4°C. The extenders were LDL +
basic extender (LDL), egg yolk + basic extender (EY), and basic
extender (C). The storage time of canine semen was recorded from
the beginning of monitoring until the motility decreased to 0.3. The
storage time of the three extenders was in the order of EY > LDL
> C, with 108 h, 60 h, and 48 h, respectively. The absolute viability
of fertilizable sperm (Sa5) in the extender was EY (768), LDL (423)
and C (280), which was significant (P < 0.001). The percentage of
viable sperm with intact acrosome membrane at motility time A
= 0.9 in LDL was 59.31%, higher than that in EY (30.99%). In the
storage period from A = 0.9 to A = 0.5, the acrosome loss percentage
of both EY and LDL decreased equally (7.30% and 7.23%), but the
storage time of EY (84 h) was longer than that of LDL (48 h).
In conclusion, the EY gave a longer storage time, higher absolute
viability and longer maintain percentage of viable sperms and intact
acrosome membrane compared to the LDL. However, within the first
hours of storage, the percentage of viable sperm and intact acrosome
membrane in the EY was lower than that in the LDL. Therefore, to
preserve canine semen for a short time (less than 48 h), the LDL

Email: khanhdoan@hcmuaf.edu.vn extender should be used for better effectiveness.

Cited as: Nguyen, V. T., Nguyen, A. T. P., Nguyen, H. D., Ha, P. L. G., & Doan, K. T. V. (2021).
Effects of low-density lipoprotein extracted from egg yolk on preservation of chilled canine semen
(4°C). The Journal of Agriculture and Development 20(5), 8-15.
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Anh huéng ciia lipoprotein ty trong thap chiét xuat tir long doé tring ga trong bao

quan lanh (4°C) tinh dich ché
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Lipoprotein ty trong thap
Tinh dich ché

*Téac gia lién heé

Doan Tran Vinh Khénh

TOM TAT

Lipoprotein ty trong thap (LDL) chiét xuat tit long dd tritng ga déng
vai tro chinh trong bédo quan tinh dich ché, tuy nhién tai Viét Nam
chua c6 nhiéu nghién cttu vé van dé nay. Muc tiéu ciia nghién citu
nhim danh gia tac dong ctia LDL trong bdo quan lanh tinh dich ché.
Két qua dugc danh gia qua cac chi tieu gdm thdi gian bdo quan, hoat
luc, stic sdng tuyét ddi va tinh nguyén ven clia mang acrosome tai
cac muc hoat lyc 0,9; 0,5 va 0,3. Ba loai moi trudng duge st dung
gdm mdi trudng can ban + long dé tring ga (EY), méi trudng can
ban 4+ LDL (LDL) va méi trudng can ban (C). Thdi gian bdo quan
tinh dich ché trong ba loai méi trudng tit khi bit dau theo déi dén
khi hoat lyc vé 0,3 gidm dan theo thit tt EY > LDL > C, tudng ting
v6i 108 gid, 60 gid va 48 gid. Stc séng tuyét déi clia tinh tring con
kha ning thu tinh (Sa5) trong cic moi trudng lan lugt 1a EY (768),
LDL (423) va C (280), khéc bigt rat c6 § nghia véi P < 0,001. T
le tinh tring séng - con nguyén ven mang acrosome tai thoi diém
hoat lyc = 0,9 trong moi truong LDL (59,31%) cao hon trong EY
(30,99%). Tuy nhién, khi hoat lyc gidm tir 0,9 dén 0,5 thi ty lé tinh
triing séng - con mang acrosome & ca moi trusng EY va LDL déu
gidm tuong duong nhau (7,30% va 7,23% ), nhung thoi gian bao
quan ctia EY (84 gio) lau hon so véi LDL (48 gio). Két qua cho
thay mai trusng EY c6 thdi gian bao ton, sitc séng tuyet déi va duy
tri ty 1& tinh triing séng - con mang acrosome tdt hon moi trudng
LDL. Tuy nhién, ngay sau pha ché, ty I¢ tinh triing séng - con mang
acrosome da rat thap. Do d6, khi b4do quan tinh dich trong thdi gian
ngin (dudi 48 gid) thi sit dung LDL s& cho két qua tét, vdi ty 1é tinh

Email: khanhdoan@hcmuaf.edu.vn triing séng - con mang acrosome cao.

1. Dat Van Dé

nhiéu lidu tinh va bdo quan dai ngay hon vi thé
gidm s6 lan khai thac dyc giéng, dam bao stic

Trong nhitng ndm gan day, nudi ché lam thi
cung dang trd nén phd bién tai Viet Nam, diic biet
1 cac giéng ché dep, quy hiém va than thien. Tu
d6, nhu cau vé nhan giéng céac giéng ché nay ciing
ting theo. Phuong phap nhan gidng cht yéu dugc
stt dung hién nay 1a giao phdi tryc tiép, phuong
phap nay gay hao tén duc gidng, dan t6i gidm
thoi gian khai thac, ciing vi cac Iy do trén nén
chi phi mot 1an phéi giéng kha cao. Vi vay, gieo
tinh nhan tao trén ché dang dan phd bién, phuong
phéap nay dam bao duge stc khée ctia dyc giéng
do mot 1an khai théac tinh dich ¢6 thé phan thanh

khoe va tang thoi gian khai thac.

Dé viéc gieo tinh nhan tao dat hiéu qué cao,
ngoai yéu t6 ky thuat con phai dadm bao chat
luong ctia tinh dich t6t, do d6 mai trudng bao
quan tinh dich trong gieo tinh nhan tao déng vai
tro quan trong. Tai nudc ta hién nay, moi truong
bado quan tinh ché con nhiéu han ché nén phai
nhap khau tit nuéc ngoai véi gia thanh cao, lam
tang chi phi mot lan gieo tinh. Do d6, can day
manh cac nghién ctu trong nudc vé cac chat bd
sung trong moi trudng bao quan nhim cai thién
chit lugng moi trudng, gitip gidm chi phi gieo tinh
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nhan tao tai nudc ta.

Mot trong s6 cic chat thuong duge st dung
dé bd sung vao mai truong bao quan la long dé
tring ga béi khé nang bdo vé tinh trung khoi sy
sbc lanh va cung cap dinh dudng trong qué trinh
b&o quan lanh (Moussa & ctv., 2002). Tuy nhién,
viéc st dung long dé tring ga tang kha nang vay
nhiém vi sinh tir d6 lam cho mau tinh nhiém noi
doc t6 4nh huéng dén kha ning thu tinh. Beén
canh d6, nhitng nghién citu gan day lai cho ring
phan 1én hiéu qua bado quan dén tir sy c6 miit
ctia lipoprotein ti trong thap (LDL) trong long
dé tring (Moussa & ctv., 2002).

Tt nhitng thyc té trén, dé tai nghién citu duge
thirc hien nham danh gia tac dong ctia LDL trong
béo quéan tinh dich ché.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Tach chiét LDL tir long d6 tring ga

2.1.1. Vat liéu

Tring ga tuoi duge thu thap trong vong 24
gio sau khi dé tai trai Nghien Ctu Ung Dung
(Applied Research Farm) thudc Truong Dai hoc
Nong Lam TP.HCM. Tring ga duge loai bd hoan
toan phan long tring, phan long dé duge lan trén
gidy (Newstar 101, Trung Qudc) dé loai bé phan
long tring con sét lai trén mang long dd. Sau do,
mang long dé duge rach va thu long dé vao coe.

2.1.2. Phan tach plasma

Phan bao tuong triing trong long dé duge phan
tach theo phuong phap ctia McBee (Bee & Cot-
terill, 1979). Long d6 sau khi phan tach duge pha
loang bing mot lugng dung dich NaCl 0,17 M c6
thé tich tuong duong va khuiy bing méy khudy
tut HI190M (Hanna Instruments, Anh) trong 1 gio
& 4°C. Dung dich nay dugc ly tam bing may ly
tam (HERMLE, Dic) 6 mitc 12.500 vong/phut
trong 15 phit ¢ 4°C, thu phan ndi (bao tuong
tritng) loai bé phan hat nhd lang bén dudi.

2.1.3. Chiét xuat LDL

Bao tuong tring (pH ~ 6,0) dugc tron véi 5%
PEG-4000 (HiMedia, An Do) biing méy khudy tir
& 4°C trong 1 gic. Hén hop nay tiép tuc dugce ly
tam vdi van toc 15.000 vong/phit ¢ 4°C trong 15
phit. Phan vat chat ndi la phan giau LDL duge
thu lai.

2.2. Bao quan tinh dich ché

2.2.1. Tha thi nghiém

MaAu tinh dich duge thu nhan tit 1 ché duc, di 1
nam tudi, thudc gibng ché ta cé khdi lugng 12 kg.
MaAu tinh duge thu thap bing am dao gia véi tan
suat 1 lan/tuan, lien tuc trong 20 tuan. Tong s6
mau tinh thu duge 14 15 mau va sau khi pha loang
c6 8 mau tinh dat tieu chuan (hoat lyc trén 0,8,
s6 lugng tir 200 x 10° tinh triing/lan xuat tinh
tré 1én, ty 1é k¥ hinh nhé hon 10% dudc st dung
trong thi nghiém.

2.2.2. Moi truong bao quan

M&i méu tinh dat tiéu chudn duge chia thanh
ba phan bing nhau dé pha loang véi 3 loai moi
truong bdo quin gdm: moi trudng cin ban (C),
moi truong cidn ban + long d6 tring ga (EY)
va moi trudng can ban + LDL (LDL) (Béang 1),
moi trudng can ban dya trén moi trusng Tris -
fructose ctia Iguer - Ouada & Verstegen (2001).
Tt ca cac moi truong ké trén déu duge diéu chinh
do pH & 6,7 — 6,8 bing thiét bi do pH ctia Hanna
Instruments, Anh.

2.2.3. Bdo quan lanh

Mbi méu tinh (dat tiéu chuan st dung) dugc
chia thanh 3 phan bing nhau, sau d6 mdi phan sé
pha loang vdi ting loai moi trudng theo ty 1¢ 1:1.
Sau khi pha loang tinh dich sé dugc dé 6n dinh
& nhiét do phong trong 15 phiit. Sau d6 kiém tra
lai hoat lyic, cac méu tinh cé diém hoat luc tit 0,9
tré len sé dugc chia vao cac 6ng eppendorf 0,5
mL va bdo quan trong tu lanh da cai dat nhiét
do 6 4°C.

2.3. Cac chi tiéu theo déi

Mau tinh sau khi khai théac (tinh nguyén) duge
kiém tra thu thap sb lieu va danh gid pham chat
tinh dich gdm thé tich (V), hoat luc (A), nong do
tinh triing (C), ky hinh va tdng s6 tinh tring c6
kh& nang thu tinh (V.A.C).

Mau tinh pha ché véi moi truong sé dude kiém
tra, thu thap s6 lieu dé danh gia thoi gian bao ton
tinh dich va danh gi stic song tuyet déi (Sa) theo
cong thic clia Nguyen & Nguyen (1997) thong
qua viéc theo doi dinh k¥ su thay ddi hoat luc
theo thoi gian. Sy thay ddi hoat luc bat dau dugc
danh gia sau khi pha ché 15 phit va dinh ky méi
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Bang 1. Mai trudng bao quan tinh dich?

Thanh phan trong 100 mL C EY LDL
Tris (g) 3,03 3,03 3,03
Glucose (g) 1,25 1,25 1,25
Citrate.natri.2H,0 (g) 1,81 181 1,81
Penicillin (mg) 100,00 100,00 100,00
Streptomycin (mg) 100,00 100,00 100,00
Long do tring ga (mL) 0,00 20,00 0,00
LDL (g) 0,00 0,00 6,00

1C: moi truong cin ban; EY: moi trudng cin ban + long dé tring ga;
LDL: moi trudng can ban + low-density lipoprotein (LDL).

12 gio cho t6i khi muc hoat lyc A = 0,3. Tai
cac muc hoat Iyc A = 0,9 cdc mau tinh sé duge
nhudm acrosome theo phuong phéap cta Kovacs &
Foote (1992) dé danh gia tinh nguyén ven mang
acrosome; tai muic hoat lyc A = 0,5 vi A = 0,3
chi nhuém acrosome theo phuong phap Kovacs &
Foote 2 mau tinh c6 thdi gian bdo ton cao nhat
dé danh gia tinh nguyén ven mang acrosome.

2.3.1. Pham chét tinh dich

Thé tich (Volume):

Tinh dich sau khi khai thac dugc cho vao 6ng
falcon ¢6 chia vach dé kidm tra thé tich tinh dich.

DPanh gia hoat luc (Activity):

Tién hanh: nhoé 1 giot tinh lén lam kinh sach
va kho, sau d6 dat phién kinh lén tieu ban va dit
lén kinh hién vi xem & vat kinh 10x va 40x.

Xem kinh: hoat lyc tinh trung duge danh gia
dya theo mitc hoat dong tién thing ciia tinh
tring va cho diém theo thang diém ciia Milovanov
(1962).

Danh gia néng do (Concentration):

Tién hanh: S dung budng dém hong bach cau
(Hirschmann, Dttc). Pha loang tinh dich ché 200
lan bing NaCl 3%. Dung micropipette nhé hén
hop 1én budng dém da day san phién kinh. Sau d6é
dat budng dém len kinh hién vi, tién hanh dém
5 6 16n (4 6 bon goc va 1 6 chinh gitta). Khi dém
thi dém dau tinh tring, khong dém lip lai.

Két qua dugc tinh theo cong thrc:

C =50000 xn xb=mn x 108

Trong doé:

C: ndng do tinh tring trong 1 mL tinh dich

n: s6 luong tinh tring dém dude trong 5 6 16n

b: hé s6 pha loang (200 lan)

DPanh gia ky hinh:

Stt dung phuong phap nhuom Kovécs (1992) dé
kiém tra k¥ hinh tinh triing.

Tién hanh: Nhé 1 giot tinh dich ché va 1
giot trypan blue 0,27% lén lam kinh sau d6 tron
déu rdi dan méng va dé kho. Lam kinh tiép tuc
duge ngam trong dung dich ¢6 dinh (gom 14 mL
formaldehyde, 86 mL HCI 1 N va 0,2 g neutral
red) trong 5 phit sau d6 rita v6i nudc cat va dé
kho. Sau khi nhudm trong dung dich Giemsa 7,5%
& 40°C trong 4 - 5 tiéng, lam kinh dugc rita véi
nuée cat, dé kho va kiém tra ¢ vat kinh x100.

2.3.2. Danh gia stc séng tuyét dbi ciia tinh trung

Theo Nguyen & Nguyen (1997), stic séng tuyét
déi ctia tinh tring duge tinh dya theo cong thiic:

Sa = > at

Trong do6:

Sa: chi s6 stic séng tuyét ddi clia tinh tring

a: stic hoat dong thyc té clia tinh triing trong
khoang thai gian gitta hai lan kiém tra (1an truée
va lan sau thsi diém can tinh)

t: thoi gian ma tinh trung duy tri dudce stic hoat
dong a

Thai gian duge tinh theo cong thiic:

tn = (Tn+1 - Tn-1)/2

Trong do6:

tn: thoi gian ma tinh trung c6 stc hoat dong
gitta 2 lan kiém tra

Tn+1: thoi gian bdo quan tit ldc bat dau thi
nghiém dén lan kiém tra sau

Tn-1: thoi gian bdo quan tir lic bat dau thi
nghiém dén lan kiém tra trudc

Ngay tai ltc bat dau thi nghiém, vi n = 0 nén
Tn-1 = 0. Do doé, ta coé:

tn = (Tn =1)/2

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 20(5)


http://jad.hcmuaf.edu.vn

12

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Khi két thtc thi nghiém vi Tn+1 = 0. Do do,
ta co:

tn = (Tn — Tn-1)/2
2.3.3. Nhudm mang acrosome cua tinh trung

Tai cac thsi diém A= 0,9 (thsi diém bit dau
theo déi), A = 0,5 (thdi diém tinh triing con kha
nang thu tinh) va A = 0,3 (thai diém két thic
theo do6i) cdc mAu tinh dugce tién hanh nhugom
theo phuong phap Kovacs & Foote (1992) dé kiém
tra tinh nguyén ven clia mang acrosome.

2.4. X1t 1y sb liéu

X1t 1y thong ké biang phan mém Minitab
(Minitab® 16.2.0, Minitab Pty Ltd, Uc) v6i mo
hinh tuyén tinh téng quat (GLM) va xac dinh
muc do khéac biét y nghia cia cac nghiém thic
bing tric nghiem F.

3. Két Qua va Thao Luan
3.1. Pham chét tinh nguyén

Pham chét tinh nguyén dugc thé hien qua Bang
2. Thé tich tinh nguyén toan phan trung binh
1a 5,81 mL/lan xuat tinh, cao hon két qua cta
mot s6 téc gia tai Viet Nam (Thai, 2005; Bui,
2010). Theo Johnston (1991), thé tich tinh dich
ché thuong dao dong tir 1 - 30 mL, tuy nhién thé
tich tinh dich khéng tuong quan véi chat luong
tinh dich trén choé.

Xét vé nong do tinh trung, cic mau tinh c6
nong do trung binh 14 99,38 x 10° tinh tring/mL.
Theo Freshman (2002), nong do tinh tring cta
ch6 nén nam trong khoang 250 — 300 x 108 tinh
tring mdéi dgt xuat tinh. Téng s6 tinh triing
¢6 kha ning thy tinh (VAC) la 575,19 x 109
tinh trung, cao hon két qua ctia Thai (2005) va
Bui (2010). Ty lé ky hinh trung binh 1a 1,88%,
thap hon két qua ctia Iguer - Ouada & Verstegen
(2001) 1a 15%.

3.2. Thdi gian bao ton

Thai gian bdo ton gita cdc méi trudng dudc
thé hien qua Hinh 1.

Tai mitc hoat luc 0,9: Tai thoi didm A = 0,9
khong c6 sy khac bigt vé thai gian bdo ton giita
cac moi truong véi P > 0,05.

Tai miic hoat lyc 0,5: Tai A = 0,5 (tinh tring

—

—E Y

LDL

108

Théi gian (gio)

Hinh 1. Thdi gian bdo tén tinh dich clia cAc moi
truong. C: moi trusng can ban; EY: moi trudng can
ban + long dé tring ga; LDL: mdi trudng cin ban +
low-density lipoprotein (LDL).

50 T 84
80 T
70 +
60 +
50 +
an L
30 +
20 T
10 +

Théri gian béo tén (gior)

o -

WEY mLDL mC

Hinh 2. Thai gian bdo ton tinh dich tai A = 0,5. C:
moi trudng can ban; EY: moi trudng can ban + long
dé tring ga; LDL: méi trudng can ban + low-density
lipoprotein (LDL).

con khé nang thu tinh), méi truong EY (84 gio)
¢6 thoi gian bio ton dai hon so véi maéi truong
LDL (48 git) va moi truong C (36 gid) voi P <
0,001 (Hinh 2). Tuy nhién, gitta moi trudng LDL
va C khéc biet khong c6 § nghia (P > 0,05). Bén
canh do6, thoi gian bao ton clia Iguer - Ouada &
Verstegen (2001) v6i moi trudng Tris — glucose 1a
13 ngay cao hon so véi moi trusng EY. Sy chénh
léch nay c6 thé duogc 1y giai 1a do céc yéu t6 nhu
nhiét do, khi hau moéi trudng, thao tac thiye dicu
kien phong thi nghiém va tring ga dung dé bd
sung. Ngoai ra, cac chit c6 tac dung bao vé tinh
trung c6 trong EY nhu lecethin, cac lipoprotein
va ham lugng EY, LDL dugce bo sung ciing ¢ thé
tac dong lén két qua.

Tai mitc hoat liyc 0,3: Thai gian béo ton ciia cac

Tap chi Nong nghiép va Phdt trién 20(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

13

Bang 2. Pham chéit tinh nguyén dudc st dung trong thi nghiem

Tong s6 tinh trimg

Nong do 5 kKha nine th
S6 mau (n) Thé tich (mL)  Hoat luc (106 tinh Ky hinh (%) 0 S nans thu
tring /mL) tinh gx 10k tinh
trung/lan)
8 581 £ 1,16 098 £003 9938 £9.68 188 1,65  569.43 + 116,85

+. do lech chuan (SD).

mai trudng cho téi khi A = 0,3 duge thé hien qua
Hinh 3 cho thiy ring méi truong EY (108 gid)
cho thoi gian bao ton dai hon méi trusng LDL
(60 gio) va moi trudng C (48 gid) véi P < 0,001.
Moi trudng LDL (60 giv) v C (48 giv) khéc biet
khong c6 § nghia.

120 +

108

5 3 8 8

Theri gian bao tén (gior)
ka
=]

=]

NEY HLDL BC

Hinh 3. Thai gian bdo ton tinh dich tai A = 0,3. C:
moi trudng can ban; EY: moi truong can ban + long
dé tring ga; LDL: moi trudng can ban + low-density
lipoprotein (LDL).

3.3. Stic sbéng tuyét dbi

Néu chi dira vao thai gian bao ton tinh dich dé
danh gia chat Iugng clia mot moi trudng bao quan
13 chua day dG ma can phai theo déi thém chi s6
sttc séng tuyét dbi ciia tinh triing con kha nang
thu tinh (Sa5) dé so sanh kha ning thu tinh trong
qué trinh ton trit nham cé thém co sé khing dinh
chat lugng clia cdc mai truong bao quan.

Két qua Bang 3 cho thiy stic séng tuyét clia
tinh trung con kha ning thu tinh (Sa5) khi pha
v6i moi trusng EY (768) cao hon moi trusng LDL
(423), khac biet rat c6 § nghia v6i P < 0,001, thap
hon két qui ctia Bui (2010) 1 4001,68. Qua cac
két qua trén, moi trudng EY c6 chi s6 Sab cao
hon cdc moi trudng con lai véi sy khac biét rat
¢6 ¥ nghia (P < 0,001).

Bang 3. Stic séng tuyet déi clia tinh triing con kha,
nang thu tinh (Sab)

Moi truong Sab P
EY 768,00* £+ 144,30
LDL 423,00 + 151,60 0,001
C 280,50¢ + 86,30

# b ¢C4c trung binh trong ciing mot cot ¢6 chit cai theo sau
khac nhau thi sy khac biét rat c6 y nghia théng k&, vai P
< 0,001, + do lech chudn (SD). C: mai trudng cin ban; EY:
moi truong can ban + 1ong do6 tring ga; LDL: moi trudng
can ban + low-density lipoprotein (LDL).

3.4. Tinh toan ven ctia mang acrosome

Tinh toan ven clia mang acrosome ciing 1la mot
chi tieu 4nh hudéng 16n dén kha ning thu tinh.
Do dé, néu chi dua vao miic hoat Iyc A (ty 1& s
tinh tring con séng va ¢6 nang lyc thu tinh) thi
chua ddm béo dugc kha nang thu thai ctia tinh
trung. Vi vay, tinh toan ven clia mang acrosome
can dugc danh gia tai cdc mic hoat lyc A = 0,5
va A = 0,3 dé khéng dinh lai hiéu quéi béo ton
tinh dich & phong thi nghiém cia 2 méi trudng
t6t nhat. Két qua nhuom mang acrosome dugc
phéan loai nhu Hinh 4.

o,

Hinh 4. Két qud nhuém mang acrosome tinh triing
ché (vat kinh x100). A: séng - con mang acrosome;
B: séng - mat mang acrosome; C: chét - mat mang
acrosome.
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Dua vao két qua trong Bang 4 c6 thé thay ring
tai mitc hoat Iyc A = 0,9 (bat dau tinh thoi gian
béo quén), ty 1¢ tinh triing séng - con mang acro-
some trong moi trusng bo sung LDL (53,91%) cao
hon so v6i mai trusng bo sung EY (30,99%) véi P
< 0,001 v& ty 1 tinh triing séng - mat mang acro-
some cua EY (58,40%) cao hon LDL (34,00%) v6i
P < 0,05. Ngay sau khi pha ché tinh dich mang
acrosone § méi trudng bo sung EY bi hu hai nhidu
hon déng ké so v6i moi trudsng c6 LDL.

O mic hoat lyuc A = 0,5, t¥ lé tinh tring séng
- con mang acrosome trong moi trudng bd sung
EY (23,69%) thap hon so v6i moi trugng bd sung
LDL (52,08%) v6i P < 0,001. Tuy nhién, trong
khoang hoat lyc giam tit A = 0,9 dén A= 0,5 thi
ty 1é tinh tring sdng - con mang acrosome ciia ci
2 moi trudng déu gidm tuong duong nhau (7,30%
& moi truong bd sung EY va 7,23% & moi trudng
¢6 bo sung LDL) va thoi gian bao quan tinh dich
dén mitc A = 0,5 cia EY (84 gio) lai dai hon so
véi LDL (48 giv).

O mic hoat luc A = 0,3, ty lé tinh trung
sobng - con mang acrosome 3 moi trudng bd
sung EY(15,64%) va moi trusng bd sung LDL
(13,23%) 1a tuong duong nhau va ratthap. Diéu
nay lam gidm hiéu quéa dau thai khi gieo tinh trén
ché cai 1a rat 16n.

Két qua trén c6 thé thiy moi truong EY c6 kha
nang duy tri ty 1é tinh tring séng - con mang
acrosome tot hon so v6i LDL, nhung ngay sau
khi pha ché tinh dich thi méi trusng EY c6 ty &
hu hai mang acrosome nhiéu hon moi trudng c6
bé sung LDL. Viéc nay c6 thé do tac dong clia
mot s6 chat coé tinh e ché tinh tring cé trong
EY ngay sau khi pha ché tinh dich. Trong thai
gian bdo quan tac dong clia cac chit nay gidm
tac dong lén tinh tring va cic chit c6 1gi cho
bao quan nhu lecethin, lipoprotein cé trong EY
phéat huy tac dung bdo quan lén viéc bao vé va
duy tri mang acrosome ciia tinh tring t6t hon
LDL. Ham lugng EY va LDL duge bd sung ciing
sé c6 it nhidu dnh hudng dén kha ning bdo vé
mang acrosome cua tinh trung trong thoi gian
béo quén.

4. Két Luan

Mbi trusng bd sung EY ¢6 thai gian béo ton,
sttc séng tuyét déi cao hon moi trudng bd sung
LDL v& duy tri ty 16 tinh tring séng - con mang
acrosome lau hon. Tuy nhién, ngay sau khi pha
ché thi ty le tinh tring sdng - con mang acrosome
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da rat thap nén c6 thé dnh hudng téi ty le dau
thai. Do do6, khi bdo quan tinh dich trong thoi
gian ngin (duéi 48 gid) thi st dung LDL sé cho
két qua t6t, véi ty lé tinh tring séng - con mang
acrosome cao. Tuy nhién, can thyc hién them cac
nghién ctiu vé ham lugng EY va LDL duge bo
sung vao moi truong va hiéu qué dau thai trén
thi cai sau bdo quan dé danh gia toan dién hon
viecdiing moi truong bd sung EY va LDL dé bao
quan tinh dich trong thoi gian dai (trén 48 gio).

Loi Cam Doan

Chiing t6i cam doan bai bao do nhém téc gia
thyc hién va khong c¢6 mau thuin nao giita cac
tac gia.

L&i Cam On

Tap thé tac gia xin chan thanh cdm on Trudng
Pai hoc Nong Lam TP.HCM da tai trg kinh phi
thie hien (Ma s6: CS - SV - CNTY - 04).
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ABSTRACT

Acute Hepatopancreatic Necrosis Disease (AHPND) is a globally serious
threat, especially for Vietnam shrimp culture since its first discovery in
China in 2009. This disease is caused by toxin-carrying bacteria Vibrio
parahaemolyticus whose plasmid encodes for a binary toxin ToxA and
ToxB. The disease has a mortality rate of up to 100% after 3 - 5 days
post-infection and fast spread among shrimp culturing regions. In 2017, a
bacterial strain V. parahaemolyticus XN87 containing plasmid with mu-
tant toxA and normal toxB genes was found. In this mutant form, shrimp
did not show hepatopancreatic necrosis symptoms, but the early mortality
rate in shrimp was still up to 50%. This mutation was called mutant-
AHPND. Depending on different purposes and subjects, the corresponding
detection method will be selected. Understanding the specific nature and
application of each method is essential for the prevention and treatment of
AHPND disease in shrimp to minimize economic losses for shrimp farm-
ers. In this review, we summarized AHPND-detected methods based on
detecting genes (toxA and toxB) or protein (ToxA and/or ToxB toxins) as
well as a method for early detection of the mutant-AHPND. Eventually,
potential detection methods are also addressed and discussed.

Cited as: Mai, D. H. T., Huynh, B. T., Nguyen H. P. K., & Tran, H. V. (2021). Detection
methods of Acute Hepatopancreatic Necrosis Disease (AHPND) and its mutant (mutant-AHPND)
in shrimp. The Journal of Agriculture and Development 20(5), 16-27.
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Cac phuong phap phat hién bénh Hoai tit gan tuy cAp (AHPND) va dang dot bién
(mutant-AHPND) trén tom

Mai Hoang Thity Dung!?, Huynh Tuéin Binh'?,
Nguyén Phuéc Khai Hoan'? & Tran Vian Hiéu'?*
'Khoa Sinh Hoc - Cong Nghe Sinh Hoc, Trudng Dai Hoc Khoa Hoc Ty Nhien TP.HCM, TP. Hb Chi Minh
2Pai Hoc Qubc Gia TP. H6 Chi Minh

THONG TIN BAI BAo TOM TAT

Bénh hoai tit gan tuy cip (AHPND) la mdi de doa nghiém trong trén
toan cau, dic biét déi v6i nganh nuoi tom Viet Nam ké tir lan phat
hién dau tién tai Trung Qudc nam 2009. Bénh nay do vi khudn Vibrio
parahaemolyticus mang plasmid ma héa cho cip nhi doc t6 ToxA va ToxB
gay ra. Bénh c6 ty 1é chét léen dén 100% sau 3 - 5 ngay ké tir khi nhiém
bénh va lay lan nhanh gita cac vling nuéi tom. Nam 2017, mot dang dot
bién ctia can bénh nay cé tén mutant-AHPND dudc ghi nhan véi mot
doan transposon 1053 bp cheén vao gen toxA trong khi gen toxB khong bi

Bai bao khoa hoc (ngin)

Ngay nhan: 09/07,/2021
Ngay chinh stta: 02/08/2021
Ngay chap nhan: 11/08/2021

T khéa anh huéng nhung t§ 16 chét van len dén 50% va bénh vAn lay lan nhanh

chéng. Ty theo muc dich va déi tugng khac nhau ma phuong phap phat
AHPND hién tuong ting sé lya chon. Viéc hiéu ré ban chéit va ting dung cu thé cia
Phuong phap phéat hién ting phuong phap déng vai trd rat can thiét cho cong tac phong ngira,
ToxA x1t Iy dich benh AHPND trén tom nhim gidm thiéu thiet hai kinh té cho
ToxB ngudi nudi tom. Bai tdng quan nay tdng hop cac phuong phap phét hién

bénh théng qua phat hién gen (toxA va toxB) hay protein (doc t6 ToxA
va/hodc ToxB) ciing nhu phuong phap phét hién s6m dang dot bién dang
dugc tng dung hién nay. Cudi cing, mot s6 bien phap phat hién tidm
ning khéc cing duge thao luan.

V. parahaemolyticus
*Tac gia lién hé

Tran Van Hiéu
Email: tvhieu@hcmus.edu.vn

1. bat Van bé céc nudc da va dang phét trién.

Tuy nganh nudéi tom Viét Nam da ra doi va

Hoat dong nudi tom cung cap dén 55% sin phat trién tir lau nhung mai t6i giai doan sau nam

lugng té6m toan cau. O chau A, san lugng tom da
phuc hoi k& tit nam 2015, dat 3,75 tricu tan vao
nam 2018 vi c6 kha ning ting lén 4,00 tricu tin
vao nam 2021 (GOAL, 2019). O khu vie cac nude
Chau My - La tinh, san lugng tom cta Ecuador
duy kién dat 700.000 tin vio nam 2021, véi téc do
tang trudng 11,3% tit nam 2015 dén nam 2020. Sy
tang truéng nay dugce du doan sé dua Ecuador tré
thanh nha san xuat 1én tha ba trén thé gidi sau
Trung Qudc va Viet Nam (GOAL, 2019). Céc ki
su va chuyén gia trong nganh ctia Dai hoc Florida
du doan ring san lugng tom thé gidi sé tang 5%
vao nam 2020 lén trén 5 trieu tan (GOAL, 2019).
Tit d6 cho thiy duge nganh nudi tom hita hen
mang lai 1¢i nhuan cao, nguodn lgi kinh té 16n cho

2003 méi dugc dau tu va phat trién canh tranh véi
cac nude khac trén thé gigi. Trong giai doan 2015
dén 2021, nam 2015 nganh tom Viet Nam khong
dudc thuan 1¢i do Anh hudng tit bién d6i thoi tiét,
va bién dong ty gia trong nudc. Nhung tit 2016
dén nay, nhd nhu cau tiéu thy tom ting trong khi
nguon cung trén thé giéi gidm nén xuat khau tom
hoi phuc va lien tuc tang trudng (VASEP, 2018).
Niam 2019, Vit Nam 13 qubc gia nudi tom 16n thi
hai trén thé gigi (GOAL, 2019) v6i khoang 160
doanh nghiép tham gia ché bién, xuat khau tom,
tap trung chii yéu 6 Mién Trung, Nam Trung Bo
(Khanh Hoa, Phu Yen, Ninh Thuan,...), Dong
Bing Song Citu Long (Long An, Tién Giang, Bén
Tre, Tra Vinh, S6c Trang, Ca Mau, Kién Gi-
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ang,...), véi tong cong suat ché bién dat gan 1
trieu tan san pham/nam (VASEP, 2019).

Tuy nhién, sy phat trién ctia nganh nuoi tom
Viet Nam ciing gip nhiéu khé khin, thach thitc
l6n. Gia nguyén lieu dau vao kha cao, chat lugng
tom giébng thap, san xudt nudi tom nhé 18, ki
thuat thap, gia thic an cao va khong kiém soat
dan dén san xuat chua 6n dinh va nghé nuoi tom
kém bén vimg (MARD, 2015). Bén canh d6, diéu
déng lo ngai hang dau la hién tugng bién déi
khi hau toan cau lam phéat sinh hang loat dich
bénh nghiém trong trén tém khién nhiéu ho nuoi
tom rdi vao canh thua 16 hay méat tring, gay de
doa dén sy phat trién bén viing ciia nganh cong
nghiép nudi tom va nhing tén that nghiém trong
vé kinh té. Dién hinh trong dé 13 bénh Hoai ti gan
tuy cap (Acute Hepatopancreatic Necrosis Dis-
ease - AHPND) theo MARD (2015).

Bénh AHPND trudc day dugc goi véi tén Hoi
chitng tom chét sém (EMS) vi n6 c6 thé gay ra
ty 1& chét hang loat, dot ngot len dén 100% & tom
c6 thé quan sat thiy trong vong 30 - 35 ngay sau
khi tha nudi. Benh AHPND gay thiét hai kinh té
hang nam lén téi hang ty do la ké tit dgt bing
phat dau tién & Trung Qudc vao nam 2009 vi
lien tiép anh hudng dén cac nuéec Dong Nam A
khac nhu Viet Nam (2010), Malaysia (2011), Thai
Lan (2012), Philippines (2013), va Mexico (2013)
(Santos & ctv., 2020).

Tac nhan gay bénh AHPND la Vibrio para-
haemolyticus, mot loai vi khudn Gram am hinh
que c¢6 mat & khip ndi trong tir nhién. V. para-
haemolyticus gay AHPND c6 hai cho tom nhung
khong gay hai cho con ngusi (Santos & ctv.,
2020). Plasmid duge tim thay & cac loai Vibrio
gdy bénh chita gen méi hoéa cac doc té gay AH-
PND, la doc t6 PirA va PirB lam bong tréc cac
té bao biéu mo6 éng gan tuy ciia tom, lam tom
chét hang loat (Xiao & ctv., 2017). Nam 2017,
mot nhém nghién cidu ¢ Thai Lan da phan lap
dugc chung Vibrio parahaemolyticus XN87 chia
plasmid pVA1 dot bién khong tao ra doc t6 PirA
va khong gay ra nhiing diu hieéu lam sing cuia
bénh AHPND nhung vAn gay chét tom vdéi tyi
le 50% (Phiwsaiya & ctv., 2017) nén goi la AH-
PND dang dot bién (mutant-AHPND). Ching
V. parahaemolyticus (XN87) chita plasmid pVA1
dot bién véi viec cheén trinh tu transposon vao
gen pirAvp ciia né theo nhu moé ta & Hinh 1.

Bénh AHPND lay lan véi téc do nhanh 13 moi
nguy rat 1én déi vé6i cac khu vie nudi tom trong
diém c6 nhiéu ao gan nhau, vi khi mot ao nudi

V. parahaemolyticus XN89

pirB >

p|rA>

V. parahaemolyticus XN§7
E< Transposase [ pirB >

Hinh 1. So d6 ti 1&¢ clia viing gen doc t& pirAvp
va pirBvp trong plasmid pVA1 binh thudng va trong
plasmid dot bién ctia XN87 véi doan gen transposon
dugc cheén vao gen pirAvp (Phiwsaiya & ctv., 2017).

c6 bénh néu khong kip thdi phat hién va c6 bién
phap cach ly khoanh viing 6 dich thi kha ning
lay lan sang céc ao khéc la rat 16n, dan dén ton
that dién rong. Ching xam chiém dudng tieu hoéa
clia tom va tao ra doc t6 gay pha hity mé va roi
loan chiic ndng cua gan tuy, cd quan tiéu héa
cta tom. Dich bénh nay thudng xay ra & tom su
va tom thé chan tring. Khi bi nhiém bénh, tom
c6 biéu hien nging an, boi cham, vé méng, mau
tom nhgt nhat, gan tuy mém, dé v, sung to, doi
mau, vd chét. Tom bi bénh lau ngay c6 gan tuy
teo, dai, nhat mau, rudt trong khong chita thitc
an. T 16 chét c6 thé len dén 100% chi sau 3 - 5
ngay bénh, khi cong bd dich phai tiéu hiy toan
bo ao tom (MARD, 2016).

Bénh AHPND gay thiét hai 16n ddi véi nganh
tom Viét Nam. Nam 2016, bénh xédy ra 6 305 xa
ctia 82 huyén thuoc 25 tinh thanh véi téng dien
tich bénh lén dén 6339,15 ha va dién tich ving
nudi tém bi nhiém bénh dang c¢6 dau hiéu tang
theo thdi gian (Lua & ctv., 2016). Cac phuong
phap st dung hien nay dé chan doan bénh AH-
PND dwa trén hai muc tiéu chinh 14 phat hién
gen gdy bénh hoac phat hién protein gay bénh.
Trong bai téng quan nay, cadc phuong phap phat
hién pho bién va bd sung thém cac phuong phap
md6i nhét hien nay da duge tdng hop nhim phuc
vu cong téc chan doan, va phong chéng AHPND
cho ngusi nudi tom.

2. Phat Hiéen AHPND Dya Trén Gen
2.1. Phuong phap PCR (monoplex PCR)

Dé hé tro xéac dinh bénh & cac ao nuoi, can dimng
phan tng khuéch dai gen (PCR). Phuong phéap
phan tich nay nham xac dinh DNA ctia mam
bénh c6 hay khong ton tai trong mau kiém tra
dua vao viéc xéc dinh doan DNA dich c¢6 duge
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Bang 1. Thanh phan phan tng va chu trinh nhiét ciia phuong phap AP3

Thanh phan

Thé tich (L)

Chu trinh nhiét

10X PCR buffer 2,5
50 mM MgCly 0,7

10 mM dNTPs 0,4

10 uM mdi F 0,5

10 pM mdi R 0,5
Taq DNA polymerase 0,2
Téng cong 25,0

Tién bién tinh  94°C, 5 phit
30 chu ky

Bién tinh 94°C, 30 giay

Bat cap mdi  53°C, 30 giay

Kéo dai méi  72°C, 40 giay

Kéo dai cui  72°C, 5 phut

Nguon: Sirikharin & ctv. (2014).

Bang 2. Thanh phan phan @ng v& chu trinh nhiét clia phuong phip monoplex

PCR

Thanh phan

Thé tich (L)

Chu trinh nhiét

10X PCR buffer 2,0
50 mM MgCly 0,8

10 mM dNTPs 0,8

10 uM moi F 0,6

10 pM mdi R 0,6
Taq DNA polymerase 0,1
Téng cong 20,0

Tién bién tinh  95°C, 10 phut
29 chu ky

Bién tinh 95°C, 30 giay

Bat cap mdi  60°C, 30 giay

Kéo dai mdi  72°C, 15 giay

Kéo dai cudi  72°C, 5 phut

Lam mat 25°C, 2 phut

Ngudn: Mai-Hoang & ctv. (2021).

khuéch dai hay khong. Flegel & Lo (2014) da
ciing phét trién phuong phap PCR dé phat hien
vi khuan gay bénh hoai t gan tuy cap trén tom.
Hai cap mdi dugce dat tén 1o AHPND primer set 1
(AP1) va AHPND primer set 2 (AP2) phat hién
hai viing bién ctia doan gen méa hoéa cho hai loai
doc t6. Tuy nhién trong cic thit nghiém ctia minh,
nhém nghién cttu ghi nhan mot mAu duong tinh
véi AP1 nhung lai am tinh v6i AP2, diéu dé cho
thay hai cip mdi trén vAn chua chinh x4c tuyét
d6i (Santos & ctv., 2020).

Phuong phap PCR céi tién (goi 1a AP3) dé
phét hién bénh hoai t gan tuy cap da dudc phat
trién béi Sirikharin & ctv. (2014), nhém nghién
cttu dé nghi ring AP3 primer sé thay thé AP1
va AP2 da cong bd truée d6. Benh hoai tit gan
tuy cap do hai doc t6 PirAvp va PirBvp gay ra
nén Sirikharin v& cong sy da thiét lap cip moi
don phat hién doc t6 PirAvp. Mau tom nghi ngd
bénh sé trai qua buéc tién tang sinh trong bén gio
3 30°C duséi diéu kién lac, sau do6 tach plasmid va
thuc hien PCR chan doan véi cip moi nhu Bang
5. Thanh phan vi chu trinh nhiét ctia phuong
phép duge thyc hién nhu Bang 1.

Véi cac két qua vé do nhay va do dac hieu,
nhém nghién ctu da t6i wu héa v dua ra quy
trinh cu thé dé phét hien benh bing cap mdi AP3
(Sirikharin & ctv., 2014). Tuy nhién, khi lugng V.

parahaemolyticus trong mau & mitc thap (nhoé hon
10 ng plasmid pVA1), phuong phap AP3 c6 thé
khong phat hién duge bénh, din dén dua ra két
qué am tinh gid, khong chinh xéc va AP3 khong
phét hién dugc chiing gay Hoai t gan tuy cap
dot bién (mutant-AHPND).

Mai-Hoang & ctv. (2021) da thiét 1ap phan ting
PCR stt dung mot cip mdi duy nhat 1a GMIF1-2
c6 thé phat hien déng thoi AHPND va mutant-
AHPND. Cap mdi nay khuéch dai toan bo gen
toxA, 12 nuleotides & gitta hai gen va mot phan
gen toxB; do d6 moi ¢6 kha ning phat hién ci gen
toxA bi dot bién clia chiing gay mutant-AHPND.
Phan tng PCR dugc thiét 1ap bdi cip moi nay cod
d6 nhay cao hon gip bén lan phuong phap AP3
da cong bd trude dé va co thé phat hieén ching
gay bénh AHPND véi thoi gian kéo dai trong chu
trinh nhiét véi 5 giay (Hinh 2). Phan dng duge
thye hién vé6i thanh phan va chu trinh nhiét nhu
Béang 2 véi cap mdi duge thé hién trong Bang 5.

Phén tng PCR nay dugc thiét 1ap dya trén hai
tieu chi tiét kiem thoi gian va chi phi. Ngoai ra,
xac dinh céc thong s6 toi wu ciia phan tng dua
trén su két hgp clia cac phan mém Photoshop
(x1t 1y hinh &nh), ImageJ (cung cip céc thong s6
vé do séng clia cic vach) vi Graphpad Prism5
(théng ke vé sy khac bigt c6 nghia clia cac vach)
da cai thien do chinh xac va khach quan hon so
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Hinh 2. Két qua cho thiy cip mdi GMIF1-2 cho
phan tng PCR phét hién dong thsi AHPND (vach
366 bp) va mutant-AHPND (1429 bp). M: thang
chudn 1 kb; (-): chitng am; 1: chiing khong gay AH-
PND; 2: chiing AHPND; 3: ching mutant-AHPND
(Mai-Hoang & ctv., 2021).

v6i phuong phap quan sat bing mit (Mai-Hoang
& ctv., 2021).

2.2. Céc bién thé cta phuong phap PCR
2.2.1. Phuong phap nested PCR (AP4)

Tuy phuong phéap PCR stt dung cap moi AP3
c6 do dac hieu 100%, nhung dbi véi cac mau c6
lugng mam bénh thap can phai trai qua budc tién
tang sinh trong bdn gis trudce khi tach cac té bao
vi khuan dé chuan bi mdu DNA cho xét nghiem
PCR. Dé giai quyét vin dé do, Dangtip & ctv.
(2015) da phat trién phuong phap nested PCR
ducc goi 1a AP4 v6i cip modi ngoai khuéch dai
toan bo ving gen doc t6; cap mdi trong khuéch
dai mot phan gen toxA, 12 nucleotides nim giita
hai gen vh mot phan gen toxB dua trén khuon
12 sin pham tao thanh tit cip moi ngoai. Do do,
phuong phap AP4 c6 do nhay cao hon 100 lan
so v6i AP3 (Dangtip & ctv., 2015). Phuong phép

c6 thanh phan va chu trinh dugc thyc hién nhu
Béng 3 v6i cac cap mdi duge thé hieén trong Bang
5.

Phuong phap PCR véi do nhay va do dic hiéu
cao ciing véi d6 1a thoi gian tién hanh nhanh
gitip phat hién bénh moét cach nhanh chéng. Tuy
nhién, AP4 khong thé phat hien duge mutant-
AHPND, do6 nhay cao ciing 13 mot mbi nguy din
dén viéc duong tinh gid néu phong thi nghiem
khong dam bao tieu chudn. Ngoai ra, AP4 doi
héi hai budc khuéch dai dan dén t6n thoi gian va
khong phit hgp cho cong téc chan doan lau dai.

2.2.2. Phuong phap multiplex PCR

N&am 2018, phuong phéap phat hien PCR 5-plex
méi da duge phéat trién va thit nghiem thanh
cong khi két hop cidc doan mdi nhim muc tiéu
céc gen pirAvp, pirBvp, tlh, toxR (hoidc tetB) va
16s rRNA. Thanh phan va chu trinh nhiét cta
phuong phap dugce thyc hién nhu Bang 4 véi cac
cap mdi duge thé hien trong Bang 5.

V6i phuong phép nay, cac ching AHPND V.
parahaemolyticus hoic khang tetracycline AH-
PND V. parahaemolyticus c6 thé duge phéat hien
trong mot phan ng PCR duy nhét. Viéc nhanh
chéng xéc dinh cdc mam beénh tiém an 1a diéu can
thiét dé kiém soat su lay lan ctia benh. Chan doan
cac gen muc tidu thi phu thudc rat nhiéu vio qua
trinh chiét tach axit nucleic. Néu qua trinh nay
c6 sai s6t s& dan dén két qua am tinh gid hay dinh
lugng khong chinh xéc. Dé kiém sodt qué trinh
chiét tach, nhém nghién cttu da sit dung cap moi
cho gen ching noi dé 4p dung vao xét nghiem
ciing v6i mau bénh. Ching noi duge st dung la
gen c¢6 biéu hién bén trong té bao nhu gen rRNA
16S. Sy hién dién ctia doan mdi nhidm vio gen
rRNA 16S cho phép chi ra phén ing PCR am
tinh gid vi gen luén dugc khuéch dai trong phan
tng PCR, didu nady lam tang thém do tin cay
ciia két qua (Devadas & ctv., 2019). Tuy nhién,
phuong phap multiplex PCR ¢6 nhiéu cip moi sé
dan dén cac két qua khong dic hiéu, qua trinh
t6i wu héa phic tap. Ngoai ra, vi hai gen toxA
va toxB ¢6 vi tri canh nhau trén ciing mot plas-
mid nén viec thiét ké cac cap mdi khac nhau dé
khuéch dai gen 13 khong can thiét.

2.2.3. Phuong phap real-time PCR

Ban dau, chan doan AHPND chi c6 thé dugc
thuc hién théng qua kiém tra moé hoc va xét
nghiém sinh hoc trong phong thi nghiem (MARD,
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2016). Sau d6, cac phuong phap chan doan phan
t dya trén thi nghiém phan tng chudi poly-
merase thong thudng nhim vao cic gen pirA
va/hogc pirB da xuat hien (Dangtip & ctv.,

- S 2015). Tuy nhién, dinh lugng mam benh AHPND
= N at bi nhidm bénh 15 mé ine tie
%« 5 "&b ‘&b i 6 dong vat bi nhiém bénh 14 mot trong nhiing tiéu
o SEE8 chi quan trong nhat dé theo doi syt tién trién ctia
sl [ Solole) bénh.
£g, v9gd SR |
Al gl S6 lugng vi khuan c6 the duge xac dinh thong
< 2 qua dém cic don vi hinh thanh khuan lac (CFU
& é f; B 3 f/colon)\f forming unit), nhung phuong phéap na~y
N = g 8 H 3 t6n nhiéu thoi gian va cong sitc. Phan tich chudi
gP|e ; S @ ’%" phén tng polymerase dinh lugng (qPCR) theo
al |z £ Lc; S0 thoi gian thue da trd thanh mot giai phép thay
g Ry thé hdp dan nhd cac wu diém vé téc do, do nhay
va do dac hieu. Han & ctv. (2015¢) da thiét lap
= phuong phap Tagman qPCR dé phat hién gen
= oo toxA trén plasmid gay bénh va hién nay van dugc
SRR s e % stt dung cho viéc chan doan AHPND. Phan tng
= — - -
c == qPCR nay st dung bo kit Tagman Faster Univer-
ﬁ sal PCR Master Mix ctia hang Life Technologies.
Mau DNA dudc thém vao thanh phan phan tng
g ZEosE chita 0,3 pM mbi doan moi va 0,1 pM doan méu
S, B R B S do Tagman dé dat thé tich cubi 1a 10 pL. Chu
" o BRI« trinh nhiét ctia phan tng qPCR gom tién bién
i Sl oo tinh & 95°C trong 20 giay, lap lai 40 chu k¥ véi
o Q 2z 2
] e ey % % ?3 Q bude bién tinh 95°C trong 3 giay va tiép theo
i B =1 13 60°C trong 30 giay. Phan tich tin hiéu khuéch
g = 5 é B A3 dai véi hé théng PCR StepOnePlus clia hang Life
% —|E i ® :C:E g8 2 E Technologies (Han & ctv., 2015c¢).
=8 “lg 2R Cruz-Flores & ctv. (2019) da phat trién mot
slZ] |2 E T , . -
- |/ 5 Ae 88 phéan dng multiplex-qPCR st dung SYBR Green
= /ﬁ M dé phat hieén pirA, pirB va hai gen chiing noi 1a
; gen 18S rRNA cta tom va gen 16S rRNA cia vi
g = khuan trong mot phan tng duy nhat. Cac doan
P NS mdi pirB khuéch dai dau 3’ clia gen pirB cho phép
e g P A S e i = phat hien Vibrio spp. thé dot bién chita pirA bi
g - o méat hoan toan va pirB bi mit mot phan. Phan
\E £ ing ciing phat hién cic dot bién c6 chita toan bo
- = gen pirA va loai bd gen pirB. Vi ca hai gen doc
b ® 2 t6 déu can thiét cho sy phat trién ctia bénh, nén
o . © 1> S N P 2 ~ i e < 5
P S a o — 5 phan tUng nay c6 thé phan biét gitta cac ching
| & IE08 e £ 5 . 2 o A 5 1 s oz
NERE %)o H DB s vi khuan Vibrio spp. gay AHPND & tom va cac
IR Z€¢ S €| thé dot bién khong gay benh. Ngoai ra, mot phan
/ o) . S
= fgs 8 === = < ED £ frng,; du/plex—qP\’CR da dugc thuc hién l\)éng cach
.| = EEA2z8]|3 thiét ké cac dau do TagMan cho cac mdi pirA va
» H X o o @) &= A
00 S S== o P pirB. Do nhay va do dac hiéu chadn doan dugc
5 e |E so sanh giita hai phuong phap SYBR Green v
s} z

TaqMan. C4 hai loai phan tng déu cho thiy do
nhay tuong tu nhau vé6i giéi han phéat hién 1a 10
ban sao déi v6i pirA va pirB, va khong phan tng
nao cho thay bat ky phan tng chéo nao véi cac
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Bang 4. Thanh phan héa chat va chu trinh nhiét ctia phuong phap 5-plex PCR

Thanh phan Thé tich (L)

Chu trinh nhiét

5X PCR buffer 5,0

25 mM MgCly 3,0

10 mM dNTPs 1,0
2,5 uM céc moi F 0,25
2,5 M cac moi R 0,25
Taq DNA polymerase 0,2
Téng cong 20,0

Tién bién tinh 94°C, 5 phut
35 - 40 chu ky
94°C, 30 giay
50-60°C, 30 giay
63 - 73°C, 50-60 giay
72°C, 5 phut
10°C

Bién tinh
B4t cap mdi
Kéo dai moi
Kéo dai cudi

Béo quan

Ngudn: Devadas & ctv. (2019).

mam bénh vi khudn va virus da biét khac & tom.
D6 nhay cao ctia cd hai phuong phap lam cho
chiing phit hgp dé phat hién cac ban sao thip
ciia gen pirA va pirB trong vi khuan Vibrio spp.
gay ra AHPND ciing nhu dé phét hién cac dot
bién khong gay bénh. Do dé, cac phuong phip
real-time PCR v6i do nhay va do dac hiéu cao,
gitp gidm thidu dang ké thoi gian dung dé xét
nghiém so véi cac phuong phap PCR don moi
hay nested PCR (Cruz-Flores & ctv., 2019). Tuy
nhién, cac phuong phép real-time PCR ciing di
kém véi nhitng nhuge diém nhu can céc thiét bi
dat tién, chi phi héa chét cao. Bén canh do, cic
phan tng real-time PCR cling khong phét hién
duge mutant-AHPND.

Phuong phap PCR hién dang dugc xem nhu
phuong phap chuén hién nay trong cong bd dich
AHPND. Vi thé, phuong phip PCR nhanh va
chinh xéc sé 1a sy lya chon cta cidc Chi cuc Thu
y vd Thiy san cac tinh trong cong tac cong bd
dich dé xtt Iy nhanh ao nudi khi can. Tuy nhién,
cic phuong phép dya trén gen hién nay can diéu
kién phong thi nghiém phu hgp, ky thuat vién
dugc dao tao nén khong thé st dung tryc tiép tai
thuce dia dugc.

3. Phat Hién AHPND Duya Trén Protein
3.1. Phuong phap ELISA

ELISA 1a mot ky thuét sinh héa duge dung
trong mién dich hoc dé c6 thé phét hién su cé miit
ctia nhitng khéng thé hay khang nguyén trong
méau phuc vu chan doan bénh. Nguyen 1y cia k§
thuat ELISA dya vao tinh dic hiéu cta khang
nguyén véi khang thé va duge thyc hién bing
nhing buéce co ban sau: khang nguyén hodc khang
thé da biét dugc gin trén mot gia thé rin, sau dé
cho méu c6é chita khang thé hodc khang nguyén
can tim vao giéng. B6 sung them khang thé cé
gin vé6i ezyme . Bu6e cudi cing thém co chit, en-

zyme sé bién déi co chat nay va tao tin hieu mau
6 thé xéac dinh dugce biing may do huynh quang.
Vé cd ban, ELISA dudc phan loai thanh ELISA
tryc tiép, ELISA gian tiép v sandwich ELISA
(Crowther, 1995). Mot phuong phap ELISA gian
tiép (iIELISA) da dugc phat trién dé phat hien
cap doc t6 ToxA /ToxB trong chan doan AHPND.
Phuong phap nay cho thiy khang thé khang doc
t6 toxA va toxB c6 thé phat hién c4 hai loai doc t6
G 29/30 mau tom da duge gay béenh AHPND véi
ngudng phat hién & mic 0,8 ng doc t6/mL, trong
khi dé phuong phap real-time PCR c6 thé phat
hign dugce gen doc t6 ¢ 30/30 mau tom. Phuong
phap iELISA ciing khong cho tin hieu déi véi tat
cd maiu tom am tinh duge thit nghiem. Nghién
cttu nay chi ra ring iELISA 13 mot phuong phap
dang tin cay dé phat hien PirAvp va doc té Pir-
Bvp trong tém nhiém bénh v sé 13 mot cong
cu hitu ich trong chan doan AHPND va nghien
cttu vai tro clia doc t6 nhi phan trong co ché
gay benh AHPND (Mai & ctv., 2020). Tuong
tu, thit nghiém iELISA v6i khang thé da dong
khang ToxB véi ngudng phat hién dat ¢ mic 0,1
ng doc t6/mL ciing duge cong boé bsi Duong &
ctv. (2021).

3.2. Phuong phap mién dich dong chiy ngang
(Lateral flow assay — LFA)

Bat cap clia cAc phuong phap trén dua ra yéu
cau can mot phuong phép phit hop hon cho viée
phat hién chinh xac, nhanh chéng, va thiuc hién
tai thuc dia d6i v6i bénh hoai tit gan tuy cap.
Que th mién dich hoat dong theo co ché thi
nghiém mién dich dong chéy ngang (Lateral flow
assay — LFA) cho thiy tiém ning trong viéc phat
trién phuong phap phat hien AHPND. Cau triic
clia mot que thi mién dich bao gom: ving nap
mau, ving cong hop, ving kiém tra, ving dan
mau (Hinh 3). Ving nap mau la noi mau thi
duge dua vao que dé sau dé duge din tudn tu
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qua cac ving khac ctia que nhd liyc mao dan ciia
ving dadn mau. Viung cong hop 1a noi chita céac
khang thé va dé phuc vu cho viéc quan sat két
qua cac khang thé nay thudng dugc danh dau
bing céc loai hat nhu hat keo vang, hat nhuya,
hat sit,..; ving cong hop cling 14 noi dién ra
phan ting giita khang thé véi khang nguyen cé
trong mau, khang nguyén sé duge bat git va tao
thanh phtc hgp khang nguyen-khang thé danh
dau. Phitc hop khang nguyén-khang thé danh dau
sé duge dan dén ving kiém tra, day 1a noi duge ¢
dinh khang thé diic hiéu khang nguyen. Tai day
khang nguyén mot lan nita duge bat giit va tao
thanh phtc hop khang thé-khang nguyéen-khang
thé danh dau, nho viec danh dau khang thé bang
céc vat lidu c6 thé quan sat truc tiép nen két qua
clia que thtt mién dich dugc quan sat bing mit
thuong ma khong can thong qua céc thiét bi doc;
viing kiém tra con bao gdm mot vach déi ching,
nhim dam bao que thit hoat dong mét cach binh
thuong (Koczula & ctv., 2016).

lgG-anti ToxAB- Ani IgG
+ ToXAB l l
—

el o

Vingnapméu ~ Vingkémtra  Ving dén mé

Hinh 3. Ciu triic clia que thit mién dich.

0 phuong phap nay, mau thi chia khang
nguyeén sé duge kiém tra bing cach nhé truc tiép
vao ving nap mau ciia que thit va két qua c6 thé
quan sét trye tiép chi sau 15 dén 20 phit vach tin
hiéu & vung kidm tra. Véi thao tac thuc hién don
gidn, que thi mién dich cho thiy sy tién lgi clia
minh nén bat ci ai ciing c6 thé tién hanh danh
gid mau thit. V6i kich thuée nhé gon va quan sat
két qua truc quan, que thit ¢6 thé duge st dung
dé phan tich mau thi ngay tai thuc dia, day 1a wu
diém 16n nhat ma que thit mang lai trong phat
hiegn AHPND. Tuy nhién, cho dén hién nay van
chua c¢6 san pham que thit phat hien AHPND
duge thuong mai & Viet Nam va trén thé gi6i.

O benh hoai tit gan tuy cap, cac nghién citu chi
ra rang, khi c6 sy hién dién ctia hai doc t6 ToxA
va ToxB, tom sé c6 cac trieu ching cia AHPND
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va chét. Do d6, viéc phat hién hai doc t6 ToxA
va ToxB trong mau sé giip phéat hién duge tom
c6 nhiém AHPND hay khong, vi vay hai doc t6
ToxA va ToxB la khédng nguyén muc tiéu phat
hién trong phuong phap que thit mién dich. Hlen
nay da c6 cac nghién citu gay dap ting mién dich
va tao thanh cong hai loai khang thé da dong
khang ToxA va ToxB ¢6 do dac hiéu cao, khong
phén tng chéo, khong gay duong tinh gia véi cac
mau vi sinh vat thudng gip 6 tom nuoi. Khang
thé da dong c6 kha nang phat hién nhiéu chiing
thu nhan tit cac tinh khac nhau & viing Tay Nam
Bo va ¢6 ngudng phat hién thap (Duong & ctv.,
2021; Nguyen-Phuoc & ctv., 2021). Tt d6, ching
to6i nghién citu va phat trién que thit phéat hien
nhanh AHPND trén tom dau tién & Viét Nam,
va que thit nay c6 thé sit dung ngay tai thuc dia
cho viéc chan doan nhanh bénh nay véi do dac
hieu chan doan 92,7%, do nhay chan doan 95,7%,
va gidi han phét hién dat mic 15 ng/mL méi doc
t6 ToxA va ToxB (két qua chua cong bo).

4. Phuong phap sit dung caAm bién sinh hoc

Cam bién sinh hoc méi dugc phat trién gan
day va dugc coi 1a cong cu tiém nang dé chan
doan benh. CAm bién sinh hoc chén doén dinh
lugng bang cach tao ra tin hiéu ty lé thuan véi
mam bénh, enzyme, té bao hoic doc t6 dude phan
tich (Oluwaseun & ctv., 2018). Viéc phat hién
bing cam bién sinh hoc ¢6 thé duge dya trén céc
phén tng héa hoc, cac tin hiéu dién hoic quang
hoc dugc tao ra thong qua sy tuong tac cta cac
thanh phan protein hodc axit nucleic. Viéc phat
hién c4c protein lién quan dén bénh doi hdi phai
chinh xac, nhay va hiéu qua vé mat chi phi. Cam
bién sinh hoc géom ba bo phan chinh: dau thu
sinh hoc ¢6 tac dung phat hién sy c6 mit cta
cac tic nhan sinh hoc can phan tich, tac nhan cb
dinh gitip gin cac dau thu lén trén dién cuc; bo
phan chuyén déi tin hieu gitp chuyén cac bién déi
sinh hoc thanh cac tin hieu c¢6 thé do dac dugc;
bo phan xtt 1y gitp doc tin hiéu ra gitp chuyén
cac tin hiéu khong dién thanh cac tin hiéu dién
c6 thé xi 1y. Mot cam bién mién dich dién héa
sit dung graphene oxit ¢6 dinh xanh methylene
da duge st dung dé phat hien WSSV trong céc
mau tom va cua (Natarajan & ctv., 2017). Cho
dén hién tai, chua c6 bo cdm bién sinh hoc nio
dugc thiét lap dé phéat hien AHPND. Cam bién
sinh hoc diya trén DNA cho thiy day 1a mot cong
cu day hta hen trong viéc chan doan AHPND
(Santos & ctv., 2020).

5. Két Luan

K& tir 1an xuét hien dau tien tai Trung Quéc
nam 2009, bénh Hoai t1t gan tuy cap da lan nhanh
khap thé gi6i vh gay ra thiét hai vé kinh té vo
ciing ning né. Cac phuong phap chan doan nhanh
va sém dang dudc tap trung nghién cttu va phat
trién tily vdo muc dich vd déi tugng st dung.
Phuong phap phat hién dua tréen DNA (gen toxA
va toxB) bao gom multiplex PCR, nested PCR,
real-time PCR. va phuong phédp ELISA da duge
stt dung dé chan doan AHPND. Ngoai ra, phuong
phap monoplex dya trén cip mdi GMIF1-2 méi
nhét hién nay da duge chitng minh 1& phat hién
dong thsi AHPND va mutant-AHPND trén tom.
PCR dugc coi 1a chuan vang, nhanh va chinh xac,
phtt hgp cho cac co quan dia phuong trong cong
tac cong bé dich va xtt Iy cai tao ao nudi. Tuy
nhién, phuong phép nay doi héi thiét bi phiic
tap nhu may PCR va bo dién di nén chi thich
hgp thyc hién trong phong thi nghiem. Vi thé,
phuong phéap st dung que thit mién dich dugc
phat trién dé c6 thé chan doan nhanh chéng ngay
tai thyc dia giip néng dan chu dong hon trong
viéc phong tranh va diéu tri kip thai bénh, gép
phan hiéu qua vao su phat trién kinh té ctia ho
nong dan ciing nhu dia phuong sé tai. Cudi cling,
phuong phap st dung cdm bién sinh hoc c6 nhiéu
uu diém so véi cic phuong phap truyén théng
nhu tinh chon loc cao, dap ing nhanh, don gidn
va chinh xdc mang dén nhiéu tiém nang trong
chan doan nhanh AHPND.

Loi Cam Doan

Chung t0i cam doan bai bdo do nhém tac gia
thyc hién va khong ¢6 mau thuin nao gitta cac
tac gia.
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ABSTRACT

This study aimed to evaluate the non-specific immune
responses of macrophages in two selective breeding pan-
gasius family groups: high disease-resistant (A) and low
disease-resistant (B) to Enteric Septicemia of Catfish
(ESC) caused by Edwardstella ictaluri. Fish were sam-
pled at five different time points after infection with the
bacteria E. ictaluri including before the infection pro-
cess, 24 hpi, 48 hpi, 264 hpi and 312 hpi. There were 372
samples including 192 samples of fish in group A and
180 samples in group B. All of them were used to an-
alyze the amount of melano-macrophage centers in the
tissues of liver, kidney and spleen; phagocytosis activity
(PA) and phagocytosis index (PI) of the anterior kid-
ney macrophages. Results showed that (1) the number
of melano-macrophages of group A fish was higher than
that of group B at survey points during the challenge
and the difference was significant at 48 hpi; (2) PA and
PI of group A were higher than those of group B in the
period from 48 to 264 hpi, specifically, the PI of group A
was higher than that of group B, which was statistically
significant at 48 hpi.The results of this study showed
that the differences in non-specific immune responses
through melano-macrophages can improve the survival
rate and life span of the high disease-resistant family
compared to the low disease-resistant family after the
challenge with FEdwardsiella ictaluri.

Cited as: Tran, D. T. P., Nguyen, S. V., Vo, P. H., Tran, P. H., Huynh, Q. T. T., & Nguyen, T. H.
(2021). Assessment of the immune responses of macrophages in selective breeding pangasius families
(Pangasianodon hypophthalmus) resistant to enteric septicemia of catfish (ESC). The Journal of

Agriculture and Development 20(5), 28-38.

Tap chi Nong nghiép va Phdt trién 20(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

29

(Pangasianodon hypophthalmus) khang bénh gan than mu

Tran Thi Phuong Dung'?*, Nguyén Van Sang?, V6 Hong Phuong?, Tran Hitu Phuc?,

Huynh Thi Tric Quan® & Nguyén Hitu Thinh?
'Khoa Sinh Hoc, Trudng Dai Hoc Su Pham TP.HCM, TP. H6 Chi Minh

Danh gia dap ttng mién dich ctia dai thuc bao trong cac gia dinh ca tra chon giéng

2Vien Nghién Ctiu Nusi Trong Thity San II, TP. H6 Chi Minh
3Khoa Thity San, Trudng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 09/07,/2021
Ngay chinh stta: 23/08/2021
Ngay chap nhan: 30/08/2021
Twu khoéa

Ca tra

Dai thuc bao

FEdwardsiella ictalurt

Khéang bénh gan than mu

*Tac gia lién hé

TOM TAT

Dap tng mién dich khong dic ciia dai thyc bao clia hai nhém gia dinh
cé tra chon gidng khang bénh gan than mi do Edwardsiella ictaluri cao
(A) va thap (B) dugc danh gia trong nghién citu nay. Ca duge thu mau
tai nam thoi diém sau cdm nhiém véi Edwardsiella ictaluri gdm ngay
truée cAm nhiém, 24, 48, 264 va 312 gid sau cdm nhiém (hpi). Téng s6
mau phan tich s6 lugng trung tam dai thuyc bao tai mdé gan, than va
lach, hoat lirc va chi s6 thuc bao clia dai thuc bao clia than trude 1a 372
bao gdm 192 miu clia c4 thudc nhém A va 180 miu thudc nhéom B. Két
qué cho thay: (1) s6 lugng trung tam dai thuc bao ctia cA nhém A cao
hon nhém B qua céc giai doan cdm nhiém va sy khac biét ¢6 ¥ nghia tai
48 hpi; (2) hoat luc thuc bao PA va chi s6 thuc bao PI clia c4 nhém A
cao hon nhém B tir giai doan 48 dén 264 hpi, riéng chi s6 thyc bao PI
nhém A cao hon nhém B ¢6 ¥ nghia théng ke tai thoi diém 48 hpi. Céc
két qua clia nghién cttu ndy cho thiy sy khac biét vé dap ttng mién dich
khong dac hieéu thong qua dai thyc bao da gitip nang cao ti 1& séng va
thdi gian sdéng clia gia dinh khang bénh cao so vé6i cac gia dinh khang

Tran Thi Phuong Dung
Email: dungttp@hcmue.edu.vn

1. Dat Van Dé

Ca tra (Pangasianodon hypophthalmus) 1a loai
cd nudi nudc ngot quan trong (Phan & ctv.,
2009), chiém dén 52% tong san lugng thiy san
xuat khau ctia Viet Nam. C4 tra duge Thii tudng
Chinh phti phe duyét tai Quyét dinh sé 439/QD-
TTg la déi tuong cht lyc chi sau cay lda dé tai
co cau nén nong nghiep cta Viet Nam (LDSC,
2019). Trong nam 2019, cdc san pham tit cé tra
da duge xuat khau dén 127 qubc gia tren thé gisi
va dat kim ngach hon 1,9 ti USD (DOF, 2020).
Tuy nhién, mot trong nhitng khé khan clia nghé
nudi ca tra hién nay la thiét hai do dich bénh
gan than ma (GTM). Beénh xuét hign hau nhu &
moi kich ¢& c4 nhung nhiéu nhat § ca nuodi dusi 4
thang tudi (Ly, 2008). Cac phuong phap phong va
tri bénh ¢6 thé hiéu qua hon trén co sé kha ning
khang bénh ty nhién & cd dugc cai thién. Hién

bénh thap sau khi cdm nhiém v6i Edwardsiella ictaluri.

nay c6 nhiéu phuong phap phong va tri bénh do
vi khuan Edwardsiella ictaluri (E. ictaluri) nhu
stt dung khang sinh dé chita bénh cho cé4 bi nhiém
vi khuén, tang stc dé khang cho ca tra thong qua
b6 sung chét kich thich mién dich vao thiic an.
Tuy nhién, viéc sit dung nhidu khang sinh trong
nghé nudi thiy san & Viet Nam da va dang lam
tang chi phi sdn xuat, gidm kha nang canh tranh
& nhitng thi trudng nhap khau khoé tinh va dnh
huéng t6i vin dé quan tam toan cau la an toan
vé sinh thyc pham. Tang siic dé khang cho ca
bang chat kich thich mién dich phai tién hanh
lau dai va mang lai hiéu qué chua cao. Do dé,
chon gidng khang bénh van la gidi phap tbéi uwu
cho huéng phat trién bén viing cac déi tugng ca
nuoi. Vien Nghién ctu Nudi trong Thiy san 1T
da chon loc va thanh 1ap quan thé ca tra bd me
GO khang bénh GTM c6 hiéu qua chon loc khang
bénh udc tinh 1a 8,3% (Trinh & ctv., 2016). Tu
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do6, thé he G1 da dudc tiép tuc chon loc cho muc
tidu sdn xuét ca tra khang bénh.

Chon giéng khang bénh cé thé cai thien dugc
kha ning dap dng mién dich qua cic két qua
trong nghién cttu ciia Camp & ctv. (2000). Nghién
cttu nay cho thiy s6 lugng trung tam dai thyc bao,
té bao lympho T c6 sy khac biét gitta hai nhém
gia dinh chon giéng man cdm va khang bénh trén
ca nheo My (Ictalurus puntatus) trong qua trinh
cdm nhiém E. ictaluri. Trong dap dng mién dich
khong dac hiéu, kha nang thyc bao cta dai thyc
bao dugce danh gid cao hon rat nhiéu so véi bach
cau trung tinh hay bach ciau don nhan. Dai thuc
bao c6 kha ning thuc bao té bao da chét, mo
hoai t, vi khuan va ky sinh triing (Shoemaker
& ctv., 1997; Ferguson, 2006; Jeney, 2017). Tran
& ctv. (2020) da cong b vé he sb di truyén tinh
trang khang béenh GTM & quan thé ca tra chon
giébng thé he thit nhat (G1) trong qué trinh cam
nhidm déi v6i E. ictaluri. Tuy nhién, sy khac biét
trong co ché mién dich khong diic hieu thé hien
qua sb lugng v kha ning thyc bao ciia cac dai
thuc bao gitta cac gia dinh ca tra khang bénh
cao v thap chua duge dé cap. Nghién citu nay
c6 muc dich 1am sang t6 sy khac biét vé dap ting
mién dich khong dic hiéu théng qua so sanh vé sb
lugng trung tam dai thyc bao va kha nang thyc
bao clia hai nhém gia dinh c4 tra chon gibng G1
khang bénh GTM.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. C4 va chiing vi khudn thi nghiém

Ca tra bd me ld quan thé ban dau cho chon
gibng khang bénh gan than ma GO duge thanh
lap trong dé tai nghién ctu giai doan 2012 — 2015
tai Vien Nghien citu Nuoi trong Thiy san IT véi
hé s6 di truyén va hiéu qua chon loc uée tinh I3
0,37 va 8,3%. Ca huong va ca giéng quan thé thé
G1 (trong lugng trung binh theo tha tu 0,16 +
0,10 va 21,17 £ 8,39 g/con) dudc sit dung trong
nghién cttu nay.

Chiing vi khuan duing cho cic thi nghiem cim
nhiém 1a E. ictaluri Gly09M phan lap tit ca tra
bénh GTM nuéi tai An Giang nam 2009. Doc lyc
ciia chiing vi khuan duge hdi phuc bing cach gay
nhiém va tai phan lap tir ca tra khde manh ba
lan trude khi sit dung cho thi nghiem. Vi khuan
gay cam nhiém dugc phuc hdi trén moi trudng
thach mau ctru & trong t Am 48 gis & 28°C, sau
d6 chon mot dén hai khuan lac nudi ting sinh
trong mai truong BHIB (BHI Broth), 1ic 85 rpm

trong 24 git. Xac dinh mat do vi khuan bing méy
so mau quang phé DNA SmartSpec Plus ¢ budc
s6ng 550 nm (OD = 1 tuong tng v6i mat do vi
khuan 1a 1,2 x 10° CFU/mL) két hgp v6i phuong
phap dém s6 khuan lac phat trién trén moi trudng
TSA (CFU/mL).

2.2. Uéc tinh gia tri chon gibng ctia ca G1
nhim xac dinh nhém gia dinh ca khéng
bénh cao va thip

2.2.1. Thi nghiém cam nhi&m ca huong va ca gibng
G1

Ca huong: 1.650 ca thuoc 33 gia dinh ca huong
dugc gay nhiém E. ictaluri bing phuong phap
ngam dén hét thoi gian thi nghiém, phit hop véi
céc kich thudt nho (Jeney, 2017). C4 trong ting
gia dinh duge cAm nhiém trong bé rieng 30 L
v6i 50 c4/bé (mat do ca trong bé 1a 1 c4/0,4 lit
nuée) va nhigt do nude 26 - 28°C. Licu gay nhiém
10° CFU/mL tit thi nghiém tham do. Céc chi tieu
pH, NHj, nhiét, oxi hoa tan trong nude duge kiém
tra 24 gid mot 1an vao lic 7 gio sang. Ghi nhan
biéu hién lam sang, bénh tich, sé lugng ca chét 3
gid/lan trong sudt 504 git sau khi gay nhiém.

Cé giéng: 1.361 ca (da duge danh dau PIT)
thuoc 33 gia dinh ca giéng duge gay nhiém theo
phuong phap ctia Trinh & ctv. (2016). Tat ca ca
thi nghiem dugc nuoi trong ciing mot bé 16t bat
¢6 suc khi, dien tich méi bé 14 16 m? véi mat
do 1 ca/3,9 1it nude va nhiet do 26 - 28°C. Ca
thi nghiém dugc nudi chung véi ca da duge gay
nhiém véi vi khudn E. ictaluri bing phuong phap
tiem xoang bung véi lidu 2 x 105 CFU/c4. Ti 1é ca
thi nghiém: c4 dugc gay nhiém trong bé la 65%
va 35% tir thi nghiém thiam do. Ngay thit hai sau
khi nudi chung cé4 thi nghiém va c4 nhiém bénh
GTM, vi khuan E. ictaluri duge cho vao nudc
1 lan duy nhat dé bé thi nghiem dat mat do 10°
CFU/mL. Thi nghiém khong thay nudc va khong
cho c4 &n. Viéc quan 1y chat lugng nude va ghi
nhan biéu hién beénh, s6 lugng ca chét duge thuc
hién tuong tu nhu trong thi nghiém véi ca huong.

2.2.2. Udc tinh gia tri chon giéng ctia ca G1

Tinh trang khang bénh cao va thap (bién nhi
phan) clia cac c4 thé trong thi nghiem cdm nhiém
duge ma héa: cé thé thuoc gia dinh khang bénh
cao la 1 va thuoc gia dinh khang bénh théap 1a 0.
Dua vio tinh trang séng/chét clia cac c4 thé trong
mdi gia dinh, thong tin phd hé GO, nghién citu
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nay stt dung mo hinh tuyén tinh hén hgp ca thé
tinh todn gid tri chon gibng wdc tinh (Estimated
breeding value - EBV) ctia tiing gia dinh. M6 hinh
tuyén tinh hén hgp ca thé uéc tinh gia tri chon
gidng clia cac gia dinh ca huong va ca gidng dudc
thie hien biing phan mém ASReml v3 (Gilmour
& ctv., 2014). Gi4 tri chon gidng clia céc gia dinh
cé4 dugce udce tinh tai giai doan tdng sb cé séng con
50% trong giai doan cdm nhiém (Gjgen & ctv.,
1997).

Déi v6i ca huong: Mo hinh tuyén tinh hén hop
cé thé duge ding dé udc tinh céc thanh phan
phuong sai (bao gom 0% = phuong sai di truyén
cong gop, oa la phuong sai so6 du va phuong sai
ki¢u hinh 02 = 0% + 02 1 Yij = N+ Prx tudi
cam nhiém; + ca théj + e;5. Trong do: gy la tinh
trang (song hodc chét) ciia ca thé j khi két thic
thi nghiém cdm nhiém, p 13 trung binh ti lé séng
ciia quan thé ca thi nghiem, £, 1a hé s6 hoi quy
ciia hiép bién “tudi cam nhiém = 27 ngay”, ca thé
j 1a 4nh hudng ngdu nhién clia cd thé j va e;; la
anh hudng ctia s6 du.

Déi v6i ca gibng: Mo hinh tuyén tinh hén hop
c4 thé dugc dung dé uwéc tinh céc thanh phan
phuong sai (bao gom 0% = phuong sai di truyén
cong gop, oz la phuong sai s6 du va phuong sai
kidu hinh 02 = 03 + 03 la: y;; = p+ Bix tudi
danh déui + béj + ca thék + ejjk- Trong do: Yijk
la tinh trang (séng hodic chét) clia ca thé k khi
két thic thi nghiém cdm nhiém, p 1a trung binh
ti le sdng ctia quan thé ca thi nghiem, 8, 1a he
s6 hdi quy ciia hiép bién “tudi danh dau (tir 145
- 209 ngay tity gia dinh)”, bé; 14 dnh hudng cb
dinh hai bé thi nghiém (bé 1 hogc bé 2), ca théy
la 4nh huéng ngiu nhién clia ca thé k va e;;; la
anh hudng clia s6 du.

Puong biéu dién Kaplan-Meier thé hien nguy
cO tU vong gitta hai nhém ca khang bénh cao va
thap (Trinh & ctv., 2016) dugc thiye hién bing
phan mém STATA v.14.0.

2.3. Thi nghiém cdm nhiém hai nhém gia dinh
ca khang bénh danh gia kha nang thuc
bao ciia dai thuc bao

2.3.1. Thi nghiém cadm nhiém trén 6 gia dinh ca
gibng G1

Sau gia dinh ca giong G1 (3 gia dinh c6 EBV
cao va 3 gia dinh ¢6 EBV théap & hai giai doan ca
huong va ca giéng) duge cadm nhiém E. ictaluri
v6i cach thic cAm nhiém tuong tu nhu thi nghiém
cam nhiém trén ca giéng dugce dé cap ¢ muc 2.2.1.

Mbi gia dinh 30 c4 trong bé 90 L. Ca dugc thu
méau dé phan tich tai cac thoi diém ngay trudc khi
cam nhiém, 24, 48, 264 va 312 gid sau cam nhiém
(hpi). Tong s6 mAu phan tich s6 lugng trung tam
dai thuc bao, hoat e va chi sé thuc bao ctia dai
thue bao 1& 372 bao gdm 192 miu clia ca thudc
nhém gia dinh khéng bénh cao va 180 mau ca
thudc nhém gia dinh khang bénh thap.

2.3.2. X4ac dinh sb lugng trung tam dai thuc bao &
mo gan, than, lach

Phuong phap xac dinh téng s6 lugng trung
tam dai thyc bao 6 ba mo gan, than, lach dugce
tién hanh theo Camp & ctv. (2000) nhu sau: (1)
nhuom HE 14t cit mo; (2) quan sat mau trén kinh
hién vi quang hoc v6i vat kinh 40X tai 5 vling thi
kinh (4 gbc va chinh gitta 14t cit mo); (3) tinh
s lugng trung tam dai thiyc bao ¢ mdi mo (gan;
than; lach) bing tong s6 lugng dai thiyc bao trong
5 viing thi kinh; (4) tinh s6 lugng trung tam dai
thue bao  mdi mé gan, than, lach; (5) Tong trung
tam dai thyc bao & ba moé6 = trung tam dai thyc
bao & gan + trung tam dai thyc bao & than +
trung tam dai thuc bao G lach.

2.3.3. Kha nang thuc bao cta dai thuc bao

Phuong phap xac dinh kh& ning thuyc bao
cia dai thuc bao duge thuc hién theo Paredes
& ctv. (2013) ¢6 hiéu chinh nhu sau: thu mau
than trudc, nghién nat than trudc va ria qua
dung dich RPMI+Herparin. Sau d6 hut dung dich
chita dai thyc bao cho vao vong tron dugc vé
sdn bing but pap c6 dudng kinh bing chiéu rong
lam kinh. U 4m 28°C trong 60 phit cho dai thuc
bao bam vao lam kinh. Sau khi rita nhe nhang
lame kinh bang dung dich Hank, htit 150 pL dung
dich chtta nAm men (da dugce nhuom bang thude

2

nhudom congo red) nhéd vao trong mdi vong. U
trong 2 gio dé hoat dong thyc bao dién ra. Rita
lame kinh v6i dung dich PBS (Phosphate Buffer
Saline) gom 13,8¢/L NaH,PO4.H,0, 17,82 g/L
NasHPO,4.2H50 va 8,5¢/L NaCl trong 1 lit nude
sao cho pH 7,2 sau d6 ¢b dinh miu lan lugt bing
methanol 100% va 70%. Sau cing nhudom lam
kinh bing thuéc nhuéom Giemsa. Quan sat dudi
kinh hién vi vat kinh 100X. Céng thic tinh hoat
Iyc thic bao theo Paredes & ctv. (2013) va chi s6
thuc bao theo Park & ctv. (2020):

56 té bao thyc bao da thyc bao ndm men
B Sé té bao thuc bao

PA x 100
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Bang 1. Chat lugng moi trudng nudc cia bé thi nghiém trong qué trinh cdm nhiém
STT Chi tieu C4 huong C4 gibng
T pH 756 £ 0.17 7.90 £ 0.83
2 NH; (mg/L) 0,06 + 0,03 0,80 + 0,21
3 Oxy hoa tan (mg/L) 4,71 £ 0,48 4,08 + 1,52
4 Nhiet do (°C) 26,08 + 0,80 26,80 + 1,60
Chét lugng moi trudng nudc vé cac chi tieu nhu pH, NHs, oxy hoa tan va nhiét do trong cac bé thi
nghiém ciAm nhidm & giai doan c4 huong va ca giéng déu dugc duy tri trong khoang phéat trién binh
thudng ctia ca tra.
py — S0 t€ bao nam men da bj thyc bao  PA cam nhiém. Mot sb gia dinh vAn tiép tuc chét
S6 té da thuc bao ndm men 100

PA (Phagocytic activity, %): hoat luc thyc bao

PI (Phagocytic index, ndm men/té bao dai
thitc bao): chi s6 thiyc bao

2.3.4. Xt¥ ly sb licu

Kiém dinh Logrank dugc diing dé chi ra khéc
biét nguy co ti vong giita hai nhom ca khang
bénh. S6 litu vé kha ning thyc bao ciia dai thic
bao ctia hai nhéom gia dinh khang bénh cao va
thap tai mdéi thoi diém duge kiém tra xac sudt
ciia phan phoi chuan bing thit nghiem Skewness
va Kurtosis. Kiém dinh trung binh t - test hai
nhém doc lap duge st dung dé so sanh gia tri
trung binh clia cic bién tai mdi thoi diém gitta hai
nhém gia dinh. Phan tich sy khéac biét gitta hai
nhoém gia dinh khéang bénh dugc thyc hién trén
phan mém SPSS v.20.0 véi mtc ¥ nghia dugc st
dung dé kiém dinh sai khéc c¢6 ¥ nghia la 0,05.

3. Két Qua va Thao Luan

3.1. UGc tinh gia tri chon gibng ctia ca G1
nhim xac dinh nhém gia dinh ci khéng
bénh cao va thap

3.1.1. Chét lugng méi trudng nudc trong qua trinh
caAm nhiém

Chéat lugng méi truong nudc ciia bé thi nghiem
trong qua trinh cAm nhiém thé hién & Bang 1.

3.1.2. Ti 1é chét ciia cic gia dinh ca chon gibng giai
doan ca huong va ca gibng

Qua Hinh 1 cho thay céc gia dinh c4 huong bat
dau chét vao 144 git (ngoai trit gia dinh s6 1 chét
tit giai doan 24 gid) va chét nhicu nhat tir 168
- 264 gio sau cdm nhiém. Két thic thi nghiém,
ti 1¢ chét trung binh clia 33 gia dinh c4 huong
13 93%. Cac gia dinh ca gidéng bat dau chét vao
24 gig v chét nhidu nhat tit 48 - 192 gig sau

nhiéu dén thai diém 432 gio sau cam nhiém. Két
thic thi nghiém, ti lé chét trung binh ctia 33 gia
dinh c4 giéng 1a 100%. Thai gian séng trung binh
trong trong qua trinh thi nghiém cia 33 gia dinh
ca huong la 247,14 £+ 50,62 gid va ctia 33 gia dinh
cé gidng 1a 137,62 + 34,02 gio.

3.1.3. Udc tinh gia tri chon gidng ciia 33 gia dinh
ci huong va ca gibng G1

Két qua udc tinh EBV ctia 33 gia dinh c4 huong
va c4 gidng dude trinh bay tai Bang 2.

Theo nghién ciu Gjgen & ctv. (1997), giai doan
ti 1& ca chét 50% sau cam nhiém thudng dugc
lita chon dé tinh toan thong sé di truyén vi mot
s6 it gia dinh khong con ca thé séng dén giai
doan ti lé chét 75% hay cudi thi nghiem dan dén
lam sai léch két qua trong viéc u6c tinh thong
s6 di truyén. Ngoai ra, giai doan chét 50% con
t6i da hoa phuong sai kiéu hinh tinh trang khang
bénh (nhi phan) gitap viéc ude tinh chinh x4c hon
(Pham & ctv., 2020). Nghién citu ctia Trinh &
ctv. (2019) cho thay viec ude tinh cac thong so di
truyén khang bénh trong giai doan dau clia qué
trinh cdm nhiém sé& cho két qua kha quan hon.
Vi vay, nghién cttu nay dya vio gia tri chon giéng
u6c tinh tai giai doan cit ngang 50% ti 1& ca chét
dé x4c dinh nhiing gia dinh khang bénh cao hay
thap. Két qua dya vao xép hang trung binh EBV
cua cac gia dinh tai hai giai doan chon hai nhém
ca khéng bénh cao va thap (nhém khang benh
cao: EBV céc gia dinh déu cao & hai giai doan
va chlt yéu 13 giai doan c4 gibng va nhém khang
bénh thip tuong ty EBV thip & hai giai doan).
Trong 33 gia dinh, nghién citu da chon dudc 3 gia
dinh khang bénh cao (gia tri EBV tai giai doan
ca huong, ca giéng lan lugt 13 0,18, 0,03, -0,05;
0,07, 0,05, 0,06) va 3 gia dinh khang benh thap
(gia tri EBV tai giai doan c4 huong, ca gidng lan
lugt 1 0,24, -0,26, 0,04 va -0,05, 0,03, -0,03) dé
so sanh dap tng mién dich. Cac gia dinh nay c6
thit tu xép hang gia tri chon gidng uéc tinh sip
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Bang 2. Gia tri EBV trung binh ciia 33 gia dinh ca huong va ca giéng?
STT* C& huong C4 gibng Trung binh STT* C4 huwong Ca gibng Trung binh

1 20,26 20,05 20,16 18 0,02 20,05 20,02
2 -0,09 -0,06 -0,08 19 0,29 0,09 -0,10
3 0,01 0,03 -0,02 20 0,11 -0,09 -0,10
4 0,33 0,12 0,23 21 0,06 0,00 0,03
5 0,43 -0,06 0,19 22 -0,26 0,07 -0,09
6 0,24 0,05 0,15 23 -0,09 0,02 -0,04
7 0,18 0,07 0,13 24 20,10 -0,03 0,07
8 0,25 0,07 0,16 25 0,45 0,05 0,25
9 0,05 0,03 0,04 26 0,28 -0,08 0,10
10 0,03 0,05 0,04 27 -0,09 0,10 0,01
11 0,24 0,08 0,16 28 0,21 0,01 -0,10
12 0,07 0,04 -0,02 29 0,37 0,05 -0,16
13 0,08 0,11 -0,02 30 0,04 0,03 0,00
14 0,26 0,03 0,12 31 0,12 0,03 -0,05
15 0,16 0,01 0,09 32 0,31 0,01 0,16
16 0,13 0,04 0,09 33 0,08 0,01 0,05
17 0,05 0,06 0,01

*: 86 thit ty cac gia dinh trong 33 gia dinh ca chon giéng; 'EBV: Estimated breeding value.
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o DUONG BIEU DIEN KAPLAN - MEIER CHO Ti LE SONG HAI NHOM GIA PINH KHANG BENH
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Hinh 2. Pudng biéu dién Kaplan-Meier cho ti 1¢ séng hai nhém gia dinh khang bénh.

Hinh 3. Trung tam dai thuc bao 6 mo.
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Bang 3. Gia tri EBV cuia 6 gia dinh khang bénh cao va thap tai hai giai doan ca huong va cé giéng

Gia tri  Thw tu Gia tri  Tht tv EBYV _ Tht tu TB

Gia dinh STT gEBV! EBV! EBV? EBV?2 TBY? EBV'?

1 0,18 7 0,07 6 0,13 6.5
Khang bénh cao 2 0,03 15 0,05 9 0,04 12

3 -0,05 18 0,06 7 0,01 12,5

4 0,24 27 0,05 27 0,15 27
Khang benh thap 5 0,26 29 0,03 15 0,12 22

6 0,04 14 0,03 22 0,00 18

1. Giai doan ca huong; ?: Giai doan c4 giéng; TB: Trung

binh; EBV: Estimated breeding value.

Thitt ty xép hang theo sb thit tu theo mitc khang bénh tit cao dén thap.

L ]

——

Hinh 4. Dai thyc bao nAm men dudi kinh vi (100X,

xép theo thit ty duge trinh bay tai Bang 3.
Trung binh thdi gian séng trong qué trinh cam
nhiém ctia nhém khang bénh cao 1& 153,47 +
79,49 gi va clia nhém khang bénh thap 1a 99,95
+ 72,35 gid. Sy khac biét vé thoi gian soéng hai
nhém khang bénh c6 ¥ nghia théng ke (P = 0,00).
Ti 16 séng tich lity dén khi két thic thi nghiém ciia
hai nhém gia dinh khang bénh cao va thap déu la
0,0%. Tuy nhién, qua duong biéu dién Kaplan -
Meier (Hinh 2) cho thay ti 1¢ song tich liy ctia céc
gia dinh khang bénh thap bing 0,57 clia cic gia

40X, 20X).

dinh khang bénh cao. Nguy co tit vong ctia nhém
khang bénh cao thip hon nhém khang bénh thap
la khodng 43% (HR = 0,57, P = 0,019). Kiém
dinh Logrank cho thay su khéc bigét nguy co ti
vong gitta hai nhéom ca khang bénh c¢6 ¥ nghia
thong ke (gia tri P = 0,013). Tom lai, qua qua
trinh cdm nhiém cac gia dinh khang bénh cao c6
ti 18 sébng va thai gian séng cao hon so véi cac gia
dinh khang bénh thap. Tuy nhién, sy khac biét
ti lé séng tich lily ctia hai nhom khang bénh cao
va thap chii yéu thé hien trong giai doan 24 - 200
hpi (Hinh 2).
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3.2. Kha nang thuc bao ctia dai thuc bao cia
ca thudc cac gia dinh khang bénh cao va
thap

Trung tam dai thyc bao 6 mo gan (A, B, C),
than (D, E, F), lach (G, H, I) va dai thuc bao
nam men duéi kinh hién vi (100X, 40X, 20X) thé
hién é Hinh 3 va 4.

Sau khi vugt qua 16p hang rao phong vé bén
ngoai co thé ca nhu 16p chat nhay va biéu mod
che phi mang va da, vi khudn sé bi thuc bao
béi dai thuc bao, bach cau don nhan, bach cau
trung tinh va té bao giét ty nhien (Frgystad &
ctv, 1998; Evans & ctv, 2001). Sy bién dong s
lugng trung tam dai thyc bao va kha nang thuc
bao ctia dai thyc bao trong qué trinh cAm nhiém
ctia ca thudc hai nhém gia dinh khang bénh duge
trinh bay trong Bang 4. Cac két qua ndy phan
anh chitc nang diét khuan ciia dai thuc bao trong
phan tng viem hé théng vi dap tng mién dich
khong dic hiéu (Shoemaker & ctv., 1997). Ngoai
viéc tang s6 lugng trung tam dai thiye bao thi kha
ning thire bao (hoat hyc thire bao va chi s6 thue
bao) clia cac loai té bao bach ciu ciing dong vai
trd quan trong trong viéc dap ting mién dich cta
ca.

S6 lugng trung tam dai thiyc bao ctia nhém
khéng bénh cao (A) tang ti trudc cdm nhiém
(18,79 trung tam dai thyc bao/mo) dén giai doan
48 hpi (47,46 trung tam dai thyc bao/mo) sau
d6 gidm dén giai doan 264 hpi (20,16 trung tam
dai thuyc bao/md). D6i v6i nhém kham bénh
thap (B), s6 lugng trung tam dai thyc bao ting
tt trude cam nhiém (22,21 trung tam dai thuc
bao/mo) dén giai doan 24 hpi (54,38 trung tam
dai thyc bao/mo) va sau d6 gidm dén giai doan
312hpi (16,10 trung tam dai thuc bao/mo). S6
lugng trung tam dai thyc bao cia nhém A tang
dén 48 hpi trong khi s lugng trung tam dai thie
bao clia nhém B chi ting dén 24 hpi. Nguyén
nhan c6 thé gidi thich do dap tng mién dich
khong dac hiéu véi sy tham gia ctia dai thuc bao
nhém A kéo dai hon dén giai doan 48 hpi gitp
tang kha ning song sét trong giai doan dau cla
qué trinh cAm nhiém 24 - 48 hpi. Két qua nay
tuong tu v6i két qua trong nghién citu ctia Camp
& ctv. (2000) trén ca da tron khang FE. ictaluri.
Nhém c4 chon loc khang bénh tao ra nhiéu trung
tam dai thuc bao & 14 1ach va than hon nhém ca
chua qua chon loc trong qua trinh cdm nhiém.

Hoat luc thuc bao PA cia hai nhém A va B
déu tang tit truée cdm nhiém dén giai doan 312
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gio sau cdm nhiém (hpi) (nhém A tang tir 51,69%
len 93,94% va nhém B tang tir 51,69% tang len
94,45%). T giai doan 48 hpi dén 312 hpi, nhém
A c6 PA cao hon nhom B.

Chi s6 thuyc bao PI clia nhém A tang ti trude
cdm nhiém (1,40) dén giai doan 264 hpi (5,55)
sau d6 gidm dén giai doan 312 hpi (5,11). Déi véi
nhém B, chi s6 thuyc bao PI tang tit truéc cam
nhiém (1,54) dén giai doan 312 hpi (5,66). Chi s6
thie bao PI nhém A cao hon nhém B ¢6 ¥ kién
théng ke tai giai doan 48 hpi (P < 0,05).

Su khéac biét vé hoat luc thuc bao va chi s
thuc bao gitta hai nhém A va B thé hien cht yéu
tit giai doan 48 hpi. Diéu nay c6 thé giai thich
cho kha ning soéng s6t clia c4 trong nhém khang
bénh cao cao hon ca trong nhém khéng bénh thap
trong giai doan dau cdm nhiém E. ictaluri. Camp
& ctv. (2000) da chi ra ¢6 su khac biet vé kha
niang thyc bao cta dai thuc bao va sy min cam
v6i vi khudn E. ictaluri clia ca da tron thuoc céc
nhém gia dinh khang bénh trong giai doan tur 3
- 14 ngay sau cam nhiém. Trong nghién citu nay,
sit khac bigt vé s6 luong dai thuc bao, hoat dong
thize bao, chi s6 thic bao clia hai nhém gia dinh
c4 khang benh thé hien chu yéu tai giai doan 48
gio sau cam nhiém.

4. Két Luan

Nghién citu nay lam 16 sy khac biét ctia yéu
mién dich khong dic hiéu 1a dai thyc bao trén hai
nhém gia dinh ca tra chon giéng cao va thap thé
hée G1 trong qua trinh cam nhiém. S6 lugng tong
trung tam dai thuc bao & ba mo gan, than, lach,
hoat luc thuc bao PA, chi s6 thuc bao PI ctia dai
thuc bao mo than truéc nhém khang bénh cao
16n hon nhém kham bénh thap trong giai doan
cam nhiém, dic biét c6 § nghia théng ke & giai
doan 48 gi sau cdm nhiém gép phan gitp ting
khé nang khéng bénh ciia nhém khang bénh cao
hon so véi nhém khang bénh thap trong giai doan
dau ctia qua trinh cdm nhiém.

Loi Cam Doan

Chiing t6i cam doan bai bao do nhém téac gia
thyc hién va khong c6 mau thuin nao.

L&i Cam On

Nghién cttu dugc thic hién trong khuon khé dé
tai “Nghién citu chon gidng cé tra khang bénh gan

than mu, 2019 — 2020” thudc chuong trinh CNSH
- Bo Nong Nghiép va Phat trién Nong thon. Chan
thanh cam on cac anh chi tai Trai Nghién cttu
Thuc nghiem Thity san Go Vap, Trung tam quan
tric méi truong va bénh Nam Bo, Trung tam
Qudc gia Giéng Thiy sin Nude ngot Nam Bo
(thuoc Vien Nghien cttu Nuoi trong Thily san II)
da tao diéu kién cho nhém nghién cttu thize hién
thi nghiém cdm nhiém.
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ABSTRACT

The study was carried out with the aim of determining the reproductive
parameters and performing the rearing of giant razor clams (Cultellus
mazimus Gmelin, 1791) at larval stage and postlarval stage with differ-
ent diets. The results showed that the spawning rate was 62.22 + 3.85%,
the fecundity was 7.98 £+ 0.67 million eggs/female, the relative fecun-
dity was 48,081 + 5,826 eggs/g female, the fertilization rate was 42.67 +
4.47%, and the hatching rate was 44.19 + 4.02%. The rearing at larval
stage with different diets of algae was investigated ((T1.1): Nanochlorop-
sis oculata + Isochrysis galbana; (T1.2): N. oculata + Chaetoceros muel-
leri; and (T1.3): N. oculata + Isochrysis galbana + C. muelleri). The
results showed that T1.3 gave the survival rate, length and width of
larvae, reaching 5.3 + 0.91%; 1525.60 + 48.90 pm and 918.20 £ 28.00
nm, respectively. The parameters obtained from T1.3 were significantly
higher (P < 0.05) than those of T1.1 and T1.2. The rearing at postlarval
stage with different diets was also studied as follows: (T2.1): N. oculata
+ I galbana + C. muelleri; (T2.2): using commercial feed (Lansy and
Frippak); and (T2.3): combination of 50% of T2.1 4+ 50% of T2.2. The
results showed that T2.1 gave the survival rate, growth in length and
width of postlarvae, reaching 11.83 + 3.89%; 5.72 4 0.61 mm and 3.31
+ 0.14 mm respectively. Growth parameters of T2.1 were significantly
higher (P < 0.05) compared to those of T2.2 and T2.3.
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1. Dat Van Dé

TOM TAT

Nghién cttu duge thyc hién v6i muc tiéu khéo sat céc chi tiéu sinh sin va
thit nghiém uwong ngao méng tay chtia (Cultellus mazimus) giai doan &u
tring va giai doan gidng véi cac khdu phan thic an khac nhau. Két qua
cho thiy ty lé tham gia sinh san clia ngao cai 1 62,22 £ 3,85%, stic sinh
san thuc té 7,98 + 0,67 triéu tritng/ca thé, stc sinh san tuong dbi thuc
té 48.081 £ 5.826 triing/g ca thé cai, ty 1& thu tinh 42,67 &+ 4,47%, va
ty 18 ng 44,19 + 4,02%. Thi nghiém 1 uong giai doan &u triing bing cac
khdu phan tdo khac nhau NT1.1: Nanochloropsis oculata + Isochrysis
galbana; NT1.2: N. oculata + Chaetoceros muelleri; va NT1.3: N.
oculata + Isochrysis galbana + C. Muelleri. Két qua cho thiy NT1.3
cho ty & sdng, tang trudng chiéu dai v chidu rong ctia du trung tucng
tng 14 5,3 £ 0,91%; 1525,60 & 48,90 pm va 918,20 + 28,00 im cao hon
c6 ¥ nghia théng k& (P < 0,05) so v6i NT1.1 va NT1.2. Thi nghiém 2
uong giai doan giéng bing cac khau phan thiic &n khac nhau: NT2.1: N.
oculata + I. galbana + C. muelleri; NT2.2: sit dung thic #&n téng hop
(Lansy va Frippak); vd NT2.3: két hop 50% NT2.1 + 50% NT2.2, két
qud cho thiy NT2.1 cho ty 1é séng, ting trudng chidu dai va chiéu rong
clia au trung tuong tng 1a 11,83 £ 3,89%; 5,72 £ 0,61 mm va 3,31 £
0,14 mm cao hon c6 ¥ nghia théng k& (P < 0,05) so v6i NT2.2 va NT 2.3.

ngao méng tay chiia vh nghién ctu vé ky thuat
kich thich sinh sén ngao MTC (Nguyen & Tran,

Dong vat than mém di va dang duge xem la
nhém déi tugng c6 uu thé trong chién luge phat
trién nuoi thiy san néi chung va nuoi bién noi
riéng cta nudc ta hién nay. Mot trong cac loai
dong vat than mém c6 gia tri kinh té cao v dang
bi khai thac can kiét d6 la ngao mong tay chia
(Cultellus mazimus Gmelin, 1791). Vé phan bo,
ngao méng tay chiia (MTC) duge tim thay & mot
s6 viing ven bién Viet Nam tit Quang Ninh dén
Ca Mau. Chiing phan b6 chii yéu & viing trung
tridu va ha triéu, noi c6 nén day biin nhuyén hosc
bimn cat, dia hinh bing phing, do sau nudc tit 0,3
- 10 m, tham chi mot s6 ca thé séng & do sau 20
m. Tuy nhién chua xéc dinh vé mat do quan thé
va sinh lugng (Nguyen & Hoang, 2009).

Da c¢6 mot s6 nghién citu vé dic diém sinh hoc
sinh san, thidm do kha niing sin xuit gidng trén

2017). Tuy nhién vigc wong MTC & giai doan au
triing va giai doan giéng hién con nhiéu han ché
va ty 1& sébng clia du tring dén giai doan gidng
con rat thap chi dat 0,93% (Nguyen & Do, 2016).
Vi vay, viéc nghién citu cac khau phan thitc an
va phuong phap uong au trung ngao MTC nhim
g6p phan hoan thién qui trinh san xuit giéng
ngao MTC trong tuong lai, cung cip ngudn ngao
MTC giéng phuc vu cho nudi thuong pham hodc
b6 sung vao tit nhién 1a rat can thiét va c6 ¥ nghia
trong thyc tién.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu thi nghiém

Ngudn nude: Nudc bién c6 do man 28 - 30%o
duge xit 1§ qua hé théng ling, loc va sat khuan
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bing thubc tim (3 ppm - 12 gid) va chlorine (30
ppm - 24 gis). Sau d6 dugce trung hoa bing Na-
trithiosulphat. Ngudn nuéc nay duge sit dung dé
nudi tido, ngao bdé me va uwong au trung MTC
trong cac thi nghiém.

Nguon ngao MTC bé me: Duge thu mua tit cac
vira hai san tai cac viing ven bién tinh Ca Mau.
Kich ¢ tit 140 - 200 g/con, chiéu dai than dat
tit 15 - 18 ecm/con. Theo Nguyen & Do (2016),
kich thuéc thanh thuc ngao MTC tu 12 -15 cm
tré len.

Thuan dudng: Ngao MTC bbé me duge thuan
dudng trong cac bé 0,5 m?3, d6 man 28 - 30%o,
mat do 15 con/m?. Cho &n 2 lan/ngay bing téo
Chlorella sp va Chaetoceros sp (ti 18 1:1), mat do
tdo khodng 100.000 tb/mL/1an, thay nuéc 100%
mdi ngay.

Nguon tdo: Cac lodi tdo dude st dung trong
nghién cttu gdm Chlorella sp, Nanochloropsis oc-
ulata, Isochrysis galbana, Chaetoceros muelleri.
Duge nhan tir gidng tdo gbe vd nudi sinh khéi
trong cac tai nilong (50 L) lam thic &n cho ngao
bd me v &u truing MTC.

Céac vat dung va héa chat: Bé composite thé
tich 10 m3: (1 bé), ding dé chita nuéc man da
xtt 1y. Bé composite thé tich 1 m3: (2 bé), ding
dé thuan dudng ngao MTC bd me. Bé composite
thé tich 0,5 m?: (3 bé), ding dé sinh sin nhan
tao trong thi nghiém 1. Thiing nhia thé tich 45 L:
(27 thing), dung b6 tri thi nghiém wong au tring.
May do pH, khic xa ké, kinh hién vi, may suc khi,
méy bom, thudc tim, Chlorine, Natrithiosulphat.

2.2. Phuong phap bb tri thi nghiém

2.2.1. Khao sat cac chi tiéu sinh san ctia ngao MTC

Ap dung phuong phap kich thich ngao MTC
sinh sdn bang cach ha nhiét d6 & 18°C trong 45
phit (Nguyen & Tran, 2017). Sau d6, cho ngao
MTC vao cac bé dé da chuan bi sin. Khao sat
duge thuc hién trén 3 bé, mdi bé bd tri 10 con
(bé 1: 5 dyc + 5 cai; bé 2: 4 duc + 6 cai; bé
3: 5 dyc + 5 cai). Dya vao mau sic tuyén sinh
duc dé phan biét duec - cai: con dyc c6 tuyén sinh
duc mau tring sita, con cai c¢6 tuyén sinh duc
mau vang nhat (Nguyen & Tran, 2017). Méi ca
thé ngao bd me dugc can khéi lugng va danh sb
thit tut dé theo déi va ghi nhan qué trinh sinh
san (SS), s6 lugng ca thé tham gia SS. Khi ngao
MTC sinh san xong, thu toan bo ngao bd me va
giai phau tuyén sinh duc dé xac dinh sé luong ca

thé cai tham gia SS. Stic SS thuc té, sitc SS tuong
déi thyce té, ty 1é thu tinh va ty 1&é né ciing dudc
khéo sat trong thi nghiém.

2.2.2. Thi nghiém 1: Uodng giai doan au trung

Au tring ngao MTC phat trién qua céc giai
doan au triing banh xe, au tring chit D, &u tring
dinh v&, v& cudi ciing 1a du trung chan bo, kéo
dai tt 15 - 18 ngay (Nguyen & Do (2016). Thi
nghiém dugc bd tri véi 3 nghiem thiic (NT) khau
phan thitc &n khac nhau, méi NT lip lai 3 lan.
Thoi gian uong giai doan au tring 1a 18 ngay.
Au tring duge bd tri wong trong cac thing nhya
dung tich 45 L (chita 40 L nudc + ddy cat min
day 2 cm). Mat do wong 10 con/mL, suc khi nhe
lién tuc:

NT1: Nanochloropsis oculata + Isochrysis gal-
bana ti1& 1:1 theo khéi luong

NT2: N. oculata + Chaetoceros muelleri ti 1
1:1 theo khéi luong

NT3: N. oculata + I. galbana + C. muelleri ti
lé 1:1:1 theo khdi luong

Mat do téo cho &n tit 3.000 tb/mL/lan 6 ngay
uwong thit nhat. Mbdi ngay tang khau phan an
thém 1.500 tb/mL/lan theo cap s6 cong. Cho &n
2 lan/ngay lic 6:00 va 16:00. Dinh ky thay nudc
1 ngay/lan, méi lan thay 20 - 30%.

2.2.3. Thi nghiém 2: Uodng giai doan giéng

Sau khi hau hét au tring xuat hién chan bo va
bién thii xong, ltic nay chiing c6 hinh thai nhu
ngao giéng thi tién hanh thu, dinh lugng va bd
tri thi nghiém wong giai doan giébng véi bé wong
c6 nén day cat bun (70% cat + 30% bun, day 5
cm). Thi nghiem duge bd tri vao cic thiing nhia
dung tich 45 L (dién tich day 1.200 cm?). Ngao
giéng duge cho #n véi 3 khau phan khéc nhau dé
so sanh ty lé séng, ting trudng chiéu dai va chiéu
rong co thé. Mai NT lap lai 3 lan:

NT1: La khau phan #n t6t nhat dugce chon tit
thi nghiém 2

NT2: Thiic an téng hgp phdi giita Lansy va
Frippak (Bang 1) véi ty 1¢ 1a 1:1 theo khdi lugng

NT3: Két hop 50% NT1 + 50% NT2

Mat do uwong 1 con/cm?, myc nude duy tri
khoang 30 cm, suc khi nhe lién tuc tit tang gitta
clia bé, tranh lam x4o tron nén ddy. Khau phan
an cia NT1 tit ngay dau la 20.000 tb/mL. Mai
ngay khau phan @n tang len 10.000 th/mL theo
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Bang 1. Thanh phan dinh dudng (%) ctia thiic #n tdng hgp trong NT2

Thanh phan Lansy Frippak

Protein 48 52

Lipid 13 14,5

Fiber 2.5 3

Moisture 8 10

Ngudn: Theo céng bd trén bao bi ciia san pham.
Bang 2. Céac chi tiéu sinh san (SS) ngao moéng tay chia

Chi tiéu Lan1 Lan2 Lan3 TB £+ SD
Ty 1é ngao céi tham gia SS (%) 60 66,67 60 62,22 + 3,85
Khéi lugng trung binh cé thé cii tham gia SS (g/ca thé) 164,7  165,3  166,0 165,3 + 3,06
Sttc SS thuec té (trieu tring/ca thé) 7,76 7,52 8,67 7,98 + 0,67
Sttc SS tuwong dbi thyc té (tring/g ca theé) 46.518  45.477 52.249 48.081 £ 5.826
Ty 1& thu tinh (%) 43,78 44,71 39,51 42,67 £+ 4,47
Ty le n6 (%) 40,06 4524 47,28 44,19 4+ 4,02

cap sb cong. Khau phan an ¢ NT2 dugc cho an
théa man theo quan sat, tranh du thiua gay o
nhiém nuée. Cho an 2 1an/ngay lic 6:00 va 16:00.
Thay nuée 1 1an/ngay, méi lan 30 - 50%.

2.3. Cac chi tiéu theo doi cia thi nghiém

Ty lé sinh san (%) = 100 x (sb ca thé cai da
SS)/(s6 ca thé cai bo tri)

Stic SS thyc té (trigu tring/ca thé) = (tdng 6
tritng trong bé dé)/(s6 ca thé cai tham gia SS)

Stic SS tuong doi thuc té (tring/g ca thé cai)
= (tdng sb tring trong bé)/(tong khodi lugng ca
thé cai tham gia SS ctia bé)

Ty lé thu tinh (%): Thu 3 mau (30 tring/mau)
Ap trong moi trudng tuong tu trong bé ap, khi
tring dén giai doan phoi vi, dém téng sb tring
thu tinh va tinh t{ 1¢ thu tinh = 100 x (tong s
tritng thu tinh)/(tdng s6 tring mau thu)

Ty le n6 (%): Thu 3 mau (30 phoi/mau) ap
trong moi trudng thich hgp, khi phoi nd thanh
au tring, dém s6 au trung va tinh tj lé né = 100
x (tong s6 au tring nd)/(téng sé6 phoi mau thu).

Ty 1¢ song au trung/hau au trung (%): Dinh
ky 3 ngay, thu 3 mau cho méi bé (100 mL/mau
v6i giai doan séng troi ndi; va 100 cm? /mau déi
véi giai doan song ddy). Ty le né (%) = 100 x
(téng s6 ca thé ctia mau)/(tdng s6 ca thé tuong
ing ban dau).

Ting truéng theo chiéu dai va chiéu rong: Dinh
k¥ 3 ngay, thu 10 c4 thé/bé dé xac dinh chidu dai
va chiéu réng clia au tring va hau du tring.

2.4. Xit Iy sb liéu

Cac phan tich thdng ké dudc thire hién véi cac
phan mém Microsoft Excel 2016 va SPSS 20.0 for
Window. Céac sb lieu duge phan tich phuong sai
(ANOVA) mot yéu t6 é miic ¥ nghia P = 0,05, va
khi cac anh huéng dugc tim thiy 1a c6 ¥ nghia,
LSD dugc sit dung dé xac dinh cac khéac biét cho
timg cap nghiém thiic. Cac s6 lieu % duge chuyén
déi thanh arsin trude khi phan tich. Cac s6 lieu
duge trinh bay duéi dang trung binh £+ do léch
chuan.

3. Két Qua
3.1. Két qua sinh san ngao moéng tay chaa

Céc chi tieu sinh sdn ngao méng tay chia thé
hién 6 Bang 2.

3.2. Két qua uong giai doan Au trung

Ty lé song (TLS) clia Au trung & cd 3 nghiem
thitc déu gidm nhanh sau mdi dgt khao sat. Qua
6 dot khao sat tit ngay uong thit 3 dén ngay thi
18 cho thay ¢ NT3 (két hop 3 loai tdo) luon c¢6
TLS cao hon (c6 y nghia théng ke) so véi NT1
va, NT2. Két thic 18 ngay uong & giai doan au
trung, TLS NT3 dat 5,3% cao hon (c6 § nghia
thong ke) so véi NT1 (1,72%) va NT2 (1,56%)
(Béang 3).

Tu khi bit dau uong dén ngay thid 6 ting
trudng chiéu dai va chiéu rong trung binh gitta
cac NT la khong khéc biet. T dgt khao sat &
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Bang 3. Ty lé séng (%) clia ngao méng tay chia giai doan au tring (n = 9)

Ngay uong NT1 NT2 NT3
3 38,4 £ 5,77 38,96 £ 7,96 57,54 £ 5,00°
6 12,93 £ 1,76* 11,25 + 2,472 20,01 + 2,8
9 7,19 + 0,89* 8,56 + 1,38* 10,56 + 0,26
12 5,72 £ 1,77* 6,32 £ 1,23* 8,51 £ 0,65"
15 4,24 £ 0,872 3,93 + 0,44* 7,32 £ 0,23P
18 1,72 + 0,41* 1,56 £ 0,23* 5,3 £ 0,91P

a-bC4c chit cai trén ciing hang khac nhau biéu dién sy khac biet ¢6 y nghia théng ke giita

cac nghiem thic 6 do tin cay 95%.

ngay uong thd 9 tré di dén ngdy uwong thi 18
cho thay tang truéng chidéu dai va chiéu rong clia
au trung 6 NT3 (két hop ba loai tdo) luon cao
hon NT1 va NT2, khéc biét c6 ¥ nghia thong k.
Trong khi d6 ting trudng ciia au tring gitta NT1
va NT2 13 khong c6 ¥ nghia théng ke (Bang 4).

3.3. Két qua uong ngao MTC giai doan giéng

Két qua vé ty lé séng clia giai doan wong gidng
dugc trinh bay trong Bang 5; ting trudng chiéu
dai va chidéu rong clia au tring duge trinh bay
trong Bang 6.

Qua 8 dot khao sat & giai doan nay cho thay
TLS clia ngao gidng & cac NT déu giadm kha
nhanh sau moéi 3 ngdy uong. T ngay thit 6 6
giai doan ndy bit dau coé sy khac biet vé TLS
gitta cadc NT. NT1 véi khau phan thitc #in két hop
3 loai tdo luon cho TLS clia 4u tring cao hon
NT2 vi NT3. Dén ngay tht 24 TLS trung binh
ctia NT1 dat 11,83% cao hon (c6 ¥ nghia thong
ke) so v6i NT2 (2,88%) va NT3 (5,38%).

Tuong tir nhu két qua vé ty 1¢ sdng, ting truéng
vé chiéu dai va chiéu rong clia ngao giéng 6 NT1
cfing ¢6 két qua cao hon (c6 ¥ nghia thong ké) so
v6i NT2 va NT3 tit ngay uong thit 6 tré di. Két
thiic thi nghiém & ngay wong thtt 24, ngao gidng &
NT1 c6 tang trudng cao nhat, dat chiéu dai trung
binh 5,7 2 £ 0,61 mm va chiéu réng trung binh
3,31 &+ 0,14 mm, cao hon (c6 ¥ nghia thong ké) so
v6i NT2 (dai: 4,62 + 0,44 mm, rong: 2,92 £+ 0,10
mm) va NT3 (dai: 4,57 £ 0,57 mm, rong: 3,00 +
0,10 mm).

4. Thao Luan

Ty lé SS trong thi nghiém nay dat 62,22 +
3,85% cao hon so véi nghién cttu ctia Nguyen &
Tran (2017) (38,33 £ 2,89%). Ngugc lai ty 1& thu
tinh 42,67 + 4,47% va ty le nd 44,19 + 4,02%,
thap hon tuong tng (85,81 + 2,82%), va (81,75 +

4,60%) so v6i nghién citu Nguyen & Tran (2017).
Diéu nay c6 thé do &nh huéng béi chit luong ngao
bbé me, miia vu SS hoac diéu kién méi trudng.

Theo nghién citu ctia Nguyen & Do (2016),
Ngao moéng tay chia cé stc sinh san dat 5,59
+ 0,65 trieu tring/ca thé ¢ nhom kich thude 120
- 150 g, thap hon so véi két qua trong nghién citu
nay, véi siic SS thyc té trung binh dat 7,98 £ 0,67
triéu tring/ca thé ¢ nhom kich thude 140 - 200 g.
Nhu vay ré rang stc SS ngao MTC tang ty 1é véi
kich thuéc ngao me. Tuwong duong véi stic sinh
sén ctia tu hai 1a 5,72 trigu tring/ca thé (130 g)
(Tran, 2008). Stic SS tuong dbi ctia ngao MTC
trong nghién citu nay 1a 48.081 + 5.826 tring/g,
tuong duong vé6i két qua ciia Nguyen & Do (2016)
1 46.580 % 400 trimg/g.

Khi wong au tring ngao MTC véi cac khau
phan thitc &n ld tdo tuci cho thay sy két hop ca
3 loai tdo N. oculata + I. galbana + Ch. muelleri
cho két qua cao hon 16 rét so véi cac nghiém thitc
chi két hop 2 trong 3 loai téo trén. Didu nay c6 thé
hidu riang & cac giai doan phat trién khac nhau
clia du triing chiing can thic &n c6 kich ¢6 va dinh
dudng khac nhau. Tuong ty theo nghién citu ciia
Nguyen (2003) trén nghéu (Meritriz lyrata), khi
uong Au tring véi khau phan hén hop 4 loai tao:
Chaetoceros sp + Isochrysis sp + Nanochlorypsis
oculata + Platymonas sp cho két qui ty 1& séng
tot nhat (tit 8 - 25%) sau thoi gian 9 - 11 ngay
wong. Vi vay, khi wong au triing ngao MTC trong
giai doan Au tring nén két hop nhidu loai tdo véi
nhau trong khau phan sé gitp cai thién ty lé song
clia au tring.

Khi uong ngao MTC giai doan giéng thi khau
phan két hop 3 loai tdo trén van cho két qua tdt
nhét, cao hon ré rét so véi cac khau phan cé
stt dung thiic #n tong hgp (Lansy va Frippak).
Nghién cttu ctia Tran (2008) cho ring khi wong
au trung tu hai (Lutraria rhynchaena) bang hon
hop tdo don bao (Nanochloropsis sp, Chaetoceros
sp, Playmonas sp) cho TLS cao nhit so vdi céc
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Bang 5. Ty lé séng (%) cia ngao méng tay chiia giai doan uong giéng (n = 9)

Ngay uong NT1 NT2 NT3

3 61,88 £ 7,75% 54,00 £ 3,36* 58,42 + 8,66
6 53,25 + 5,412 38,92 + 1,01° 47,25 + 2,842b
9 41,00 + 3,85a® 32,67 + 2,520 37,59 + 1,512b
12 38,00 + 1,98° 17,00 + 0,75¢ 24,17 + 1,23P
15 27,17 + 2,132 11,75 + 1,32P 14,83 + 1,84P
18 18,17 + 2,36* 5,67 + 0,88 9,00 + 1,34°
21 13,79 + 5,01* 3,42 + 0,63 6,00 £+ 1,52
24 11,83 + 3,892 2,88 + 0,33 5,38 + 1,69

2¢C4c chit cai trén ciing hang khac nhau bidu dién sy khéac biét c6 § nghia théng ké giita cac nghiém thitc 6 do tin

cay 95%.

Bang 4. Tang trudng clia 4u tring ngao méng tay chiia vé chidu dai v chiéu rong (n = 30)

Chiéu dai (pm)

Chiéu rong (pm)

Ngay wong NT1 NT2 NT3 NT1 NT2 NT3
Bat dau 9287° + 6,27 94.42° + 5,04 9380° £ 5.1 58.44" + 2,66 59,03° £ 2.36  59.41° + 2.68
3 165,21% + 30,03  158,90* + 21,66 167,20 + 27,75  83,46* + 17,3  81.31% + 14,43  88,26% + 19,99
6 310,18 + 18,04  314,55% + 46  32552% + 24.81 163,15 + 6,72  164,71* + 826  169,79* + 11,45
9 48320 + 16,84 492,917 + 1272 525.62° + 16,14 268,97 + 8,94  276.85* + 9.79  295.51° + 12,9
12 696,90* + 32,68 708,05 + 34,89 781,76 + 33,06 442.83" + 33,04 491,36°" + 46,2 536,43" + 36,18
15 876,787 + 67,40  875.88% + 56,60 1076,40" + 69,80 532,84% + 29.46 500,56 + 16,26 595,98" + 31,36
18 1144,00% + 61,00 1173,80* + 56,50 1525,60P + 48,90 712,58 + 20.47 717,44* + 26,80 918,20" + 28,00

aPC4c chit cai tren ciing hang khac nhau bidu dién sy khéac biét c6 y nghia théng ké gita cic nghieém thic 8 do tin cay 95%.
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ong (n = 30)
(mm)

doan uwong gi

da giai

tay ch

5

éu rong cua ngao mong

Chiéu dai (mm)

Bang 6. Ting trudng vé chiéu dai va chi

NT3

0,87% £ 0,09

€u rong
NT2

~

Chi

NT1

NT3
1,37 £ 0,09 0,87 £0,12 0,87* + 0,08

NT2
1,33% + 0,11
1,61 £ 0,18
2,04¢ + 0,14

2,87 +£0,24 246" + 0,21

3,422 + 0,26 2,96 + 0,15

NTI
1,37% + 0,11
1,755 + 0,2
2,35% + 0,14
4,23 + 0,21
4,50 + 0,3

Ngay uong

dau

Bat

1,2 + 0,1
1,362> + 0,10
2,04> £+ 0,12
2,11° + 0,16
2,52 + 0,15
2,76 + 0,37
3,01° + 0,10
3,00° £ 0,10

1,23> + 0,1

1,35% + 0,04
1,512 + 0,27
2,17% + 0,13
2,39% + 0,16
2,85% + 0,17
3,122 + 0,12

1,60* &+ 0,2
2,19 + 0,19
2,61° + 0,23
2,98> + 0,13

3,40 + 0,33 3,53 £ 0,15

1,26" + 0,08
1,94 + 0,12
2,08° + 0,14
2,47° + 0,09
2,88P + 0,17
2,86¢ + 0,10

2.92> + 0,10
ita cac nghiem thic & do tin cay 95%.

9
12

15
18
21

416" + 0,3

567 £ 0,40 4,54 £ 0,44 4,76° £ 0,57 3,37 £ 0,11

3,83¢ £ 0,45

4,620 £ 0,44 457" £ 057 3,31 £ 0,14

5,728 + 0,61
a=¢Cac chit cai trén ciing hang khac nhau biéu di

24

¢ gi

1t khac biét c6 y nghia théng ki

én s

nghiém thic c6 st dung ban phan hoic toan phan
thitc an tong hgp (Lansy va Frippak). Nghién ctu
ctia Phung & Tran (2019) cho thay khi wong 4u
tring so huyét giai doan troi néi bing hén hgp
3 loai tdo don bao: N. oculata + I. galbana +
Ch. calcitrans cho TLS v tang trudng cao nhat
so v6i cdc nghiém thic chi két hop 2 trong 3 loai
tao tren. Tuong tu dbi véi ngheu (Meritriz lyrata)
khi wong & giai doan troi ndi va séng day ciing cho
két qua tot nhat v6i hon hop 3 loai tao tren (Chu
& Martin, 2008). Nhu vay déi vé6i du tring va hau
au tring cic loai nhuyén thé néi chung v ngao
MTC néi riéng thi thitc an thich hgp la cac loai
tdo don bao hon 13 thic &n téng hgp dang bot.

Ty lé sdng clia au tring v hau Au tring ngao
MTC gidm nhanh trong qué trinh wong. Diéu nay
ciing phit hgp theo qui luat ty nhién ciia hau hét
céc loai nhuyén thé. O giai doan au tring, TLS &
nghiém thic t6t nhat dat 5,3%, giai doan hau au
trung dat ty 1& sébng cao nhat 11,83%. Nhu vay
TLS tich liiy qua 2 giai doan (42 ngay tudi) dat
khoéng 0,62%. Theo Nguyen & Do (2016), khi
khio sat TLS clia Au tring ngao MTC dén giai
doan gidéng 1 0,93%, thap hon so v6i TLS cia
tu hai (Lutraria rhynchaena) khi wong dén kich
thuée 2-3 mm dat dat 5-6% (Tran, 2008). Theo
Tran (2011) sau khi hoan thién qui trinh san xuat
giéng tu hai, TLS tit Au trung dén con giéng cap 1
dat trung binh 16,1%, dén giéng cap 2 dat trung
binh 9,96%. Vi vay TLS ctia ngao MTC giéng c6
thé sé dugc cai thién sau khi hoan thien qui trinh
uocng.

Au triing va hau 4u triing ngao MTC phét trién
va tang kich thuéc kh& nhanh trong qua trinh
uong. Sau 18 ngay uong, két thic giai doan au
tring séng troi noi, Au trung dat chidu dai khoang
1,4 mm. Khi wong tiép 24 ngay, hau au trung tang
trudng kha nhanh va dat chidu dai trung binh
khodng 5 mm (42 ngay tudi), tuong duong véi tu
hai gidng cap 1 (45 ngay tudi) 1a 5 mm (Tran,
2011).

5. Két Luan

Két qua khéo sat cac chi tieu SS trong nghién
ctiu nay cho thiy ty lé tham gia SS 13 62,22 +
3,85%, stic SS thuc té 7,98 + 0,67 (triéu triing/ca
thé), stic SS tuong doéi thuc té 48.081 + 5.826
(triing/g ca thé cai), ty 1e thu tinh 42,67 + 4,47%
va ti 16 nd 44,19 + 4,02%.

Uong ngao MTC & giai doan au trung bing
hén hgp tdo Nanochloropsis oculata + Isochrysis
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galbana + Chaetoceros muelleri, v6i mat do uong
10 Au trung/mL cho ty 1& sbng, ting trudng chiéu
dai va chiéu rong ciia au trung 1a cao nhat tuong
tng 5,3 £ 0.91%, 1.525,60 + 48,90 pm va 918,20
+ 28,00 pm.

Uong ngao MTC & giai doan giéng bing khau
phan thitc an két hop 3 loai tdo: N. oculata +
1. galbana + C. muelleri, v6i mat do uwong 1
con/cm? cho TLS, tang trudng chid¢u dai va chiéu
rong ctia hau Au tring 14 cao nhét tuong tng
11,83 + 3.80%, 5,72 + 0,61 mm va 3,31 + 0,14
mm.

Dé nghi tiép tuc nghién citu wong ngao méng
tay chiia giai doan gidng 3 - 5 cm véi cac mat
do, nén day va khau phan thic #n khac nhau dé
hoan thién qui trinh sdn xuit giéng.

Loi Cam Doan

Chiing t6i cam doan bai bao do nhém tac gia
thuc hién vA khong ¢6 mau thuin nao.
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ABSTRACT

This study was conducted to determine the rate of antibiotic
resistance, multiple antibiotic resistance of 60 E. coli strains iso-
lated from white-leg shrimp (Litopenaeus wvannamei) collected
from Binh Dien Agricultural Wholesale Market in Ho Chi Minh
City. With in 10 examined antibiotics, those E. coli strains
showed a high resistant level to ampicillin (96.7%), streptomycin
(70.0%), kanamycin (66.7%), nalidixic acid (60.0%), tetracyclines
va trimethoprim/sulfamethoxazole (56.7%), ciprofloxacin (61.7%),
chloramphenicol (43.3%). The percentage of multidrug-resistant
strains (from 5 to 10 tested antibiotics) was 55%. All isolated, strains
were insensitive to all 10 tested antibiotics. Four strains (6.7%) were
found to be resistant to all these antibiotics.

Cited as: Truyen, H. N. D., Khuu, T. N., Do, N. T. B, & Tran, T. N. T. (2021). Antibiotic
resistance of Escherichia coli isolated from the white-leg shrimp (Litopenaeus vannamei) collected
from Binh Dien Agricultural Wholesale Market. The Journal of Agriculture and Development 20(5),

47-52.
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Su dé khang khang sinh ciia vi khuan Escherichia coli phan lap tir tom thé chan tring
(Litopenaeus vannamei) thuong mai tai chg dau mbi nong san Binh Dién
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Tu khoéa

Da khang khang sinh

TOM TAT

Nghién citu ndy nham danh gia ty lé khang khang sinh, da khang
khang sinh cfia 60 chiing E. coli phan lap tit tom thé chan tring
(Litopenaeus vannamei) thuong mai tai chg dau mdi nong san thuc
pham Binh Dién, TP.HCM. Két qui kiém tra khang sinh do ciia
cac ching E. coli phan lap dugc cho thiy c6 ty leé khang cao véi
ampicillin (96,7%), streptomycin (70%), kanamycin (66,7%), nalidixic
acid (60%), tetracyclines va trimethoprim/sulfamethoxazole (56,7%),
dac biet ciprofloxacin (61,7%), chloramphenicol (43,3%). Ty le da
khang tit 5 dén 10 loai khang sinh 1a 55%, diic bigt khong c6 chiing
nao nhay cadm véi ca 10 loai khéng sinh va c6 4 chiing (chiém 6,7%)
khang véi tat c cac loai khang sinh thit nghiém.

E. coli

Khang khang sinh
Khang sinh
Litopenaeus vannamei

*Tac gia lién hé

Truyén Nha Dinh Hué
Email: nhahuets@hcmuaf.edu.vn

1. bat Van bé

Thuy san dong mot vai tro quan trong trong su
phét trién kinh té dat nudc; quy mo ciia nganh
hién dang ngay cang md rong va vai trdo cia
nganh ciing ting lén khong nging trong nén kinh
té qudc dan. Tt nam 2001, xudt khau thiy san
Viéet Nam ting nhanh vé ci gia tri va khéi lugng.
Trong cic mit hang thuy san xuét khau, tom
thé chan tring (Litopenaeus vannamei) 1a mot
déi tuong chi Iyc. Mac di1, kim ngach xuét khau
tom lién tuc tang trudng, tuy nhién nganh tom
cling dang gip khong it bat 1¢i do tac dong cuia
bién d6i khi hau ciing nhu tinh hinh dich bénh.
Viéc st dung khang sinh trong phong va tri bénh
tao nén cac ap luc len xuét khau khi hang rao k¥
thuat vé dich bénh, ton du héa chat khang sinh
ngay cang dudc siét chit.

E. coli 1a vi sinh vat chi thi phd bién dé danh
gia chat lugng thic pham va nude udng, mot sd

loai F. coli ciing la tdc nhan gay ngd doc thuc
pham (Nguyen & Truyen, 2019). Trong nhitng
nidm gan day, cdc bao cdo vé E. coli khang khang
sinh ngay cang nhiéu, nhung cht yéu 13 trén mau
bénh pham clia ngudi vd dong vat trén can, tuy
nhién, trén dong vat thuy san thi c6 rat it bao
céo. Them vao d6, nhu cau sit dung thiyc pham
thuy san tuoci sébng ngay cang gia tang. Vi khuan
cong sinh da khang khang sinh c6 thé lan truyén
sang cac vi khuan cong sinh hay gay bénh trong
thiy vuc va ca trén ngudi (Heuer & ctv., 2009).
Viéc tim hiéu tinh hinh khang va da khang khang
sinh ctia E. coli trén tom thé chan tring thuong
mai 1 rat can thiét.

2. Vat Liéu va Phuong Phap Nghién Ctu
Nghién cttu duge tién hanh tit thang 07 nam

2020 dén thang 06 nim 2021 tai Phong thi
nghiém Bénh hoc Thiy San, Truong Dai hoc
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Nong Lam TP.HCM.

Tom thé chan trang (Litopenaeus vannames)
song, ¢6 trong lugng 20 - 25 g/con duge thu mua
tai Chg dau moi nong san thie pham Binh Dién
(quan 8, TP.HCM). Tom thu mua c6 nguon goc
ti nhiéu tinh thanh khac nhau nhu Ca Mau, Kién
Giang, Bén Tre, Dong Nai, Bac Liéu, TP.HCM.

Phan lap E. coli tt hé dudng rudt tom dya
trén phuong phap duge mo ta bsi Tonguthai &
ctv. (1999) va dinh danh so bo dya trén phuong
phap duge mo ta bdi Cooke & ctv. (1969) ¢6 hiéu
chinh dé phii hgp diéu kien thuc té. Cu thé phan
lap dudng rudt tom trén moi truong chon loc
CHROMagar™ E. coli (Chromagar Microbiol-
ogy, Phap). Céc kiém tra so bo dugce thic hien
bao gdm nhuom Gram, di dong, oxidase, cata-
lase, cdy kiém tra trén moi truong chon loc Eosin
Methylene Blue Agar (EMB) (Himedia, An Do)
va st dung bo IDS 14 GNR (Nam Khoa Biotek)
cho viec dinh danh vi khudn phan lap dugc.

Céc chiing E.coli dugc kiém tra khang sinh
dd theo phuong phap khuéch tan dia khéng sinh
(CLSI, 2012). Cac loai khang sinh thit nghiem
gom: ampicillin 10 pg (AMP), gentamicin (GEN),
streptomycin 10 ng (S), kanamycin 30 pg (K),
doxycycline 10 pg (DO), tetracycline 30 ug (Te),
nalidixic acid 30 pg (Ng), ciprofloxacin 30 pg
(Ci), trimethoprim/sulfamethoxazole 25 pg (Bt),
chloramphenicol 30 pg (Cl) (Nam Khoa Biotek).
Chiing ddi chiing tham khao E.coli ATCC 25922
dugc st dung trong mdi dot thi nghiem. Bién luan
duong kinh vong vo khudn clia céc vi khuan kiém
tra theo tiéu chuan ctia Vién Tiéu chudn Lam
sang va Xét nghiem (CLSI, 2012) tit d6 danh gia
khé ning nhay cAm clia vi khuan déi véi khang
sinh theo cac mitc do nhay, trung gian va khang.
Trong nghién citu nay, nhiét dé6 0 cta cac moi
trudng nuodi cayd 30°C trong 24 gid.

Phuong phap xtt 1y s6 lieu: Ding phan mém
Microsoft Excel 2010 dé nhap s6 lieu, tinh gia tri
trung binh va vé biéu do.

3. Két Qua va Thao Luan

3.1. Ty lé dé khang khang sinh

Ty lé khang khang sinh ctia 60 ching F.coli
phan 1ap tit mAu tom thé véi 10 loai khang
sinh thit nghiem nhu sau: AMP (96,7%), S
(70%), K (66,7%), Ci (61,7%), Ng (60%), Te
(56,7%), Bt (56,7%), C1 (43,3%), DO (25%) va Ge
(16,7%) (Hinh 1). Trong d6, c6 7/10 loai khang

sinh thit nghiém ¢6 ty 1é khang cao hon 50%.
Thém vao do, ampicillin, tetracycline, trimetho-
prim/sulfamethoxazole nim trong danh muc han
ché st dung, dic biét la chloramphenicol va
ciprofloxacin da dugc dua vao danh sach khang
sinh cAm st dung (MARD, 2016).

Ampicillin 1a khang sinh thuoc nhém betalac-
tam c6 tac dong sat khuan trén cd vi khudn
Gram duong vd Gram am (Nguyen & Truyen,
2019). Trong nghién citu nay, ty 1é vi khuan E.
coli khang v6i khang sinh ampicillin ¢ miic cao
nhit trong céc loai khang sinh thit nghiém lén dén
96,7%. Trén ao nudi thiy sdn, Dang (2005) da
ghi nhan két qua 78% vi khuan khang v6i khang
sinh ampicillin. Dac biét, ty 1&é E. coli phan lap
tr mau rudt tom thuong mai, khang khang sinh
ampicillin kha cao 14 83,1% (Nguyen & Truyen,
2019).

Nhém khang sinh aminoglycosides, trir gen-
tamicin, c6 ty 1é khéang kha cao so véi cac loai
khang sinh khac; streptomycin, kanamycin va
gentamicin theo thi ty c6 ty 1é khang 1a 70%,
66,7% va 16,7%. Mot s6 nghién citu vé ty lé khang
khang sinh streptomycin gan day ciing cho thay
trong nhém aminoglycosides, streptomycin ¢6 ty
lé khéng cao hon so v6i cac loai khang sinh con
lai cing nhém. Nguyen (2012) nghién cttu trén ca
da tron ty lé vi khuan khang khang sinh strep-
tomycin 14 49,7% cao hon cac khéng sinh con
lai trong nhom (gentamycin 6,4% va kanamycin
14%). Tuy nhién, két qua khang khang sinh ctia
nhém aminoglycosides trong nghién ctu nay khéc
so v6i nghién citu ctia Nguyen & Truyen (2019),
cu thé, t¥ le khang khang sinh ciia streptomycin,
kanamycin va gentamicin theo thd tw 1a 31,5%,
20,8% va 26,2%. Theo Bui & ctv. (2001), strep-
tomycin, gentamycin va neomycin it hap thu qua
dudng tieu hoa nén thuong co thé sit dung qua
duong tiém trong y hoc va tha y, do d6, chung
nén dugc han ché st dung trong nuoi trong thiy
sén. Theo Tolmasky (2000), vi khuan khang véi
mot khang sinh trong nhém aminoglycosides nay
c6 thé nhay cAm v6i mot khang sinh khac ciing
nhém, vi khuan khang nhanh véi streptomycin
c6 thé 1a do cac plasmid trung gian. Vi vay, c6
thé giai thich tai sao ty lé khang giita cac khang
sinh trong nhém la khac nhau va mic du it s
dung trong nudi trong thity sdn nhung ty 1é khang
streptomycin ctia vi khuan E. coli dugc bao cao
la kha cao.

Tetracycline dugce st dung kha lau, phé bién,
rong rai trong phong chéng bénh, thic day tang
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Hinh 1. Ty lé khang khang sinh ctia cac ching E. coli thu dugc.
AMP: ampicillin; DO: doxycycline; Te: tetracycline; Ng: nalidixic acid; Ci: ciprofloxacin; K: kanamycin; S:
streptomycin; GEN: gentamicin; Bt: trimethoprim/sulfamethoxazole; Cl: chloramphenicol.

trudng va da bi dé khang (Roberts , 1996). Trong
két qua cho thiy, c6 56,7% s6 ching vi khuan
E. coli khang v6i tetracyclin va 25% sd chiing
vi khuan E. coli khang véi doxycycline. Trong
nghién cttu cia Nguyen & Truyen (2019), ty le
text khang khang sinh tetracycline 1a 73,8% va
doxycycline 13 64,6%.

Mic do dé khang ddi v6i chat tc ché
nhém téng hgp axit folic ddi véi trimetho-
prim/sulfamethoxazole 1a 56,7%, chlorampheni-
col 43,3 va streptomycin 70%. Theo Serrano
(2005), ty le khéng khéng sinh trimetho-
prim/sulfamethoxazole kha cao (63,6%) do khang
sinh nay thuong st dung dé diéu tri bénh nhiém
khuan Gram am trong nuoi trong thiy san &
cac nuée chau A (Serrano, 2005). O Thai Lan,
vi khuan khang khéng sinh chloramphenicol,
streptomycin va trimethoprim/sulfamethoxazole
da dugc phat hien & hé théng nudi ca két
hop véi ga (Petersen & Dalsgaard, 2003). Ty
lé khang khang sinh ctia vi khuan E. coli trén
mau ruodt ciia tom thuong pham mua tai cac chg
trén dia ban quan 9 va Tht Dtc la trimetho-
prim/sulfamethoxazole 63,2%, chloramphenicol
60,8%, streptomycin 31,5% (Nguyen & Truyen,
2019). Chloramphenicol (Cl) ¢6 ty 1é khang 43,3%
di1 khang sinh nay da niim trong danh sach khang
sinh cAm st dung trong san xuit, kinh doanh

thiy san ti& ndm 2005. Theo Tendencia & de
la Pena (2001) phan lap dugc vi khuan khang
v6i chloramphenicol va mot s6 khang sinh khéc
t nuéc, bun day ao va tom st nudi tit cac ao
nudi tom. Sy khéng khang sinh cia cac dong
vi khuan khang chloramphenicol thu tit cic ao
nudi thuy san da duge xac dinh trén 196 dong
vi khudn dugc thit v6i sau loai khang sinh va
két qud khang sinh dd cho thiy sb dong chi
khang chloramphenicol chiém ti l¢ 2%. Phan 16n
cac dong vi khuan thi nghiém c6 thé khang véi
nhiéu loai khang sinh. C6 59% dong vi khuan
khang bén hay nam loai khang sinh trong dé
¢6 chloramphenicol. C6 34% khang nhiéu khang
sinh nhu chloramphenicol, ampicillin, tetracy-
cline, trimethoprim /sulfamethoxazole hodc chlo-
ramphenicol, ampicillin, tetracycline, trimetho-
prim/sulfamethoxazole va nitrofurantoin (Dang,
2005). Mic dit bi cAm st dung nhung vi khuan dé
khéng chloramphenicol van gia ting cé thé lién
quan dén viéc st dung thudc bita bii, khoéng ro
ngudn gbc clia ngudi dan.

Quinolones 14 mot trong nhitng loai khang sinh
duge ké toa phd bién nhét trén thé gidi va dugc st
dung dé diéu tri nhiéu bénh nhiém khuén & ngusi.
Do sit dung rong rai va bi lam dung qua miic, s6
lugng chiing vi khuan khang quinolones di ting
len déu din ké tit nhing nam 1990. Nalidixic
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Hinh 2. T¥ lé da khang khang sinh tai cic dia diém thu mau.

acid 1& thé hé thit nhat clia quinolones dugc dua
vao bénh vién trong nam 1960 dé diéu tri cac
bénh nhiém trung dudng tiét nicu khong bién
ching do vi khuan duong ruot. Thé hé thi hai
ciprofloxacin da tao ra mot loat cac quinolones
thé hé méi c6 hoat dong rong hon, dic biét dbi véi
cac loai Gram duong (Katie & ctv., 2014). Nhom
khang sinh quinolones tc ché sy téng hgp DNA
ciia vi khuan thong qua viéc tic ché enzyme DNA
- gyrase. Tt Hinh 1 cho thiay Ng c6 ty lé khang
60% thap hon ciprofloxacin (nim trong danh sach
khang sinh cAm st dung trong san xuit va kinh
doanh thity sdn nam 2005) véi ty lé khang 61,7%.

3.2. Ty lé da khang khang sinh

Theo s6 liéu ctia Hinh 2 nhan thiy, khong c6
chiing vi khuan E. coli phan lap trong nghién
ctiu nay nhay cam véi ca 10 loai khang sinh thi
nghiem. C6 55% chiing vi khuan thé hién tinh
da khang tit 5 - 10 loai khang sinh thit nghiém.
C6 4 chiing E. coli (chiém 6,7%) thé hign tinh
khang v6i 10 khang sinh thit nghiém. Tinh hinh
da khang khang sinh ngdy cang dién bién phiic
tap mot s6 nghién citu gan day ghi nhan duge mot
s6 két qua dang lo ngai. Theo bao bao Nguyen &
Truyen (2019), ¢6 téi 73% s6 ching E.coli phan
lap tit tom thuong pham thé hien tinh da khang
véi 4 - 10 loai khang sinh thit nghiém.

4. Két Luan

Céc chiing vi khuan E. coli phan lap tit mau
tom thé chan tring thuong mai tai chg dau moi
Binh Dién c¢6 ty lé khdang khang sinh kha cao &
mot s6 loai khang sinh va c6 sy tuong dong véi
cac nghién citu clia cac tac gid trude. Dac biét,
ty 1é cac chung E. coli khang céc loai khang sinh
nam trong danh muc khang sinh cAm, han ché st
dung ctia Bo Nong nghiép & mic tir 43,3 - 96,7%.
Tinh da khang khang sinh ctia vi khuan E. coli
cho thay c6 55% chiing vi khuan thé hién tinh da
khang khang sinh tit 5 - 10 loai khang sinh thit
nghiém, trong dé c6 6,7% sb chiing thé hien tinh
khang v6i 10 loai khang sinh.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téc gia
thyc hién va khong ¢6 mau thuin nao.

L3i Cam On

Téac gia tran trong cAm on ¢6 Vo Thi Tra An da
hé trg chiing déi ching E. coli ATCC 25922 va
céc ban sinh vien Lam Thiy Dang, Nguyén Ngoc
Tram, Tran Thi Bich Tram 16p DH17NY da hd
trg cho thi nghiém.
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ABSTRACT

The carotenoid is a natural pigment group, which is gradual of
interest because of its essential biological activities and great
production potentials such as using low-cost material and easy
to apply on a large scale. For further development of natural
carotenoid products, in this study, fourteen yellow, red, and
orange pigment-producing marine bacterial strains were iso-
lated from 25 seawater samples collected along coasts of Phu
Quoc island (Kien Giang province), Vung Tau City (Ba Ria
— Vung Tau province), Can Gio district (Ho Chi Minh city),
and Thang Binh district (Quang Nam province). These iso-
lates were identified as belonging to seven genera Micrococcus,
Kocuria, Microbacterium, Brevibacterium, Bacillus, Rhodococ-
cus and Eriguobacterium with 96.7% - 100% of 16S rRNA
sequences identity. Based on carotenoid producing ability and
UV-absorbance profile, three of the isolates including Micro-
coccus sp. 64A3a (yellow), Eziguobacterium sp. YT09 (orange)
and Rhodococcus enclensis strain RSA3 (red) were selected for
investigation of carotenoid extraction conditions. Methanol at
a concentration of 100% with ratio of 1 g bacterial cells/10 mL
methanol is suitable conditions for extraction of red, orange
and yellow pigments from the isolates.

Cited as: Le, C. T. H., Le, H. T. M., Tran, T. T., Van, V. T. T., Nguyen, P. V., & Bien, T. T.
L. (2021). Isolation and selection of carotenoid-producing bacteria from marine environment and
determination of carotenoid extraction condition. The Journal of Agriculture and Development

20(5), 53-61.
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1. Dat Van Dé

TOM TAT

Carotenoid 1& mot nhém sic t6 tu nhién dang dan duge quan
tam san xudt nhd cé nhiéu hoat tinh sinh hoc quan trong
VA c6 tiém ning 16n trong san xuit nhu chi phi nguyén liéu
thip vi dé ap dung & quy mod lén. Trong nghién ctiu nay,
nhdm huéng t6i phét trién cac san pham carotenoid tit vi sinh
vat, 14 chiing vi khudn sinh sic t6 vang, d6é va cam da dugc
phan lap tit 25 miu nude bién thu thap tai cdc viing bién Tay
Nam Bo (huyén Phi Quéc, tinh Kién Giang), Dong Nam Bo
(Viing Tau va Can Gig) va Duyén hai Nam Trung Bo (huyén
Thang Binh, tinh Quang Nam). Cac ching phan lap dugc
xac dinh thudc 7 chi: Micrococcus, Kocuria, Microbacterium,
Brevibacterium, Bacillus, Rhodococcus, Eziguobacterium vé6i
do tuong dong trinh tu gene 16S rRNA 96,7% - 100%. Dua
vao kha niang sinh carotenoid vd do hap thu cta sic t6, 3
chiing Micrococcus sp. 64A3a (mau vang), Eziguobacterium
sp. YT09 (mau cam) va Rhodococcus enclensis strain RSA3
(mau d8) duge tuyén chon dé khao sat diéu kien ly trich sic
t6. Cac sic td d6, cam vA vang tit cac chling tuyén chon dugc
Iy trich v6i higu suét cao khi sit dung dung mai 13 methanol &
nong do 100% véi ti 1 1 g t& bao vi khuan/10 mL methanol.

dang va chi phi sdn xut thip nhung viéc san xuat
va stt dung carotenoid héa hoc tao ra cac chét

Carotenoid 14 mot trong nhitng nhém sic t6
tu nhién quan trong, tan trong lipid, c6 mau tu
vang t6i do, véi ciu triic cd ban bao gdm mot
tetraterpene véi mot loat cic lien két do6i lién hgp.
Carotenoid xuét hién trong hé théng quang hop
ctia thuc vat bac cao, tdo va cac vi khudn. O mot
s6 vi khuan va ndm, carotenoid dong vai tro 1a cac
chét bao vé chéng lai su t6n thuong bdi quang oxy
héa, béo vé khi diéu kién ting trudng c6 anh sang
va nhiéu khong khi (Bartley & Scolnik, 1995).
Mot sb carotenoid 1a tién chat clia vitamin A, va
¢6 céc hoat tinh nhu khéng viem, chdng oxy hoéa,
digu hoa mién dich, chéng ung thu, diing cho liéu
phép tim mach va céc bénh thoéi héa than kinh
(Shahidi & Ambigaipalan, 2015) va chéng béo phi
(Lai & ctv., 2015).

Miic di carotenoid héa hoc c6 day mau sic da

thai c6 thé gay ra nhitng anh hudng tieu cyc dén
moi trudng va stc khde con ngusi (Burrows, 2009;
Asker & ctv., 2018). Vi vay san xuét carotenoid
c6 ngudn goc ti ngudn thyc vat va vi sinh vat dan
duge quan tam. Viéc sin xuit carotenoid tit thite
vat & quy mo cong nghiép thuong phu thudc vao
yéu t6 mia vu va thé nhudng. Do d6, san xuat
carotenoid ti vi sinh vat duge xem 13 huéng tiém
ning, dic biét 1a déi véi vi sinh vat bién véi nhiéu
uu diém nhu: gidm tap nhiém do c¢6 thé nuoi ciy
trong diéu kién do man cao, dé& sdn xuat & quy
mo6 16n, st dung ngudn co chat ré tién, gidm chi
phi san xuét, cac diéu kién san xuat c6 thé duge
t6i wu va riat ngin thai gian (Tinoi & ctv., 2005;
Wu & Liu, 2007; Markou & Nerantzis, 2013). Tuy
nhién, & Viet Nam thong tin va cac nghién citu vé
sic t6 tit vi sinh vat con han ché, mot sé nghién
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cttu duge cong bé nhu Huynh & ctv. (2013), Tran
& ctv. (2015) va Le & Huynh (2018).

Thyc pham duge bd sung chat tao mau sé thu
hit ngusi tiéu dung trong viéc lya chon thuc
pham, nhung véi sut nhan thitc ngay cang cao vé
tinh doc hai ctia mau téng hop, nhu ciu vé cac
sic t& an toan tir thién nhién dan dude quan tam
(Arulselvi & ctv., 2014). Vi vy, nghién cttu nay
duge thye hien nhim tuyén chon mot s6 vi khuan
¢6 kha nang sinh carotenoid tit moi trudng bién.

2. Vat Liéu va Phuong Phap Nghién Ctu

2.1. Thu méu va phan lap vi khuén sinh sic t
tit nuéc bién

MAu nudc bién duge thu thap tai 3 khu vuec:
Tay Nam Bo (huyén Phi Qudc, tinh Kién Giang),
Dong Nam Bo (Viing Tau va Can Gig), Duyén hai
Nam Trung Bo (huyén Thang Binh, tinh Quéng
Nam). Mau duge thu mot cdch ngdu nhién céch
mit nuée khodng 5 — 10 cm, chita trong cac chai
polypropylene va trit lanh, van chuyén vé phong
thi nghiém va phan tich trong vong 1 — 2 ngay.

Céc mau nude bién duge pha loang dén nong
do thich hgp, sau d6 100 puL dich pha loang dugc
trai trén moi trudng Nutrient agar (NA), phoi
duéi den UV bude séng 253,7 nm (UV-C) trong
3 phut, va 1 6 30°C trong 5 ngay (Asker, 2017).
Cac khuan lac ¢6 mau vang, do vh cam trén céc
dia moi truong NA duge chon loc, lam thuan va
trit & -20°C cho cac thi nghiém tiép theo.

2.2. Dinh danh cac chiing vi khuan sinh sic t

Céc chiing vi khuan tao sic t6 duge dinh danh
dua trén dac diém hinh thai khudn lac va té bao,
cac phan tng sinh héa va giai trinh ty ving gene
16S rRNA.

DNA tong s6 cta vi khudn duge ly
trich v6i GeneJET Genomic DNA Purifica-
tion Kit (Thermo Fisher Scientific). Ving

gene 16S rRNA ctia vi khuan duge khuéch
dai bing PCR vé6i cip universal primer 27F
(5 AGAGTTTGATCCTGGCTCAG-3') va
1492R (5 GGTTACCTTGTTACGACTT-3")
(Lane, 1991). San pham PCR (khoang 1500 bp)
duge kiém tra trén gel agarose 1% va dude gii
gidi trinh ty. Két qud gidi trinh ty dudc phan
tich bang phan mém Bioedit v& so sanh véi di
licu trén ngan hang gene NCBI dé xac dinh loai
tuong dong (https://www.ncbinlm.nih.gov/).

2.3. Tuyén chon cac chiing vi khudn c6 kha
nang sinh carotenoid cao

Céc chiing vi khuan thuan dugc tang sinh trong
50 mL Nutrient broth trong 3 ngay. Dich vi khuan
duge ly tam thu té bao, sau d6 rita té bao 2 1an véi
nuée cat vo trung. Thém methanol (MetOH) vao
sinh khdi véi ti le 1 g sinh kh6i/10 mL MetOH,
vortex, i 60°C trong 5 phit va ly tam thu dich
trich carotenoid. Do hap thu (Abs) ciia sic to ti
cac chiing vi khudn duge phan tich véi day bude
s6ng tit 300 — 700 nm (Asker & ctv., 2007). Chiing
vi khudn c6 gia tri Abs & Amax cao nhét duge chon
cho thi nghiém tiép theo.

2.4. Khao sat cac diéu kién ly trich sic té tir
té& bao vi khuan (loai dung méi/ndng do
dung mbsi va ty 1& sinh khbi/dung moi)

Céc chiing vi khuan sinh sic t6 vang, cam va
db c¢6 do hap thu cao nhéat tit thi nghiem & muc
2.3 dudc chon st dung dé khao sat didu kien ly
trich sic t6. Thi nghiém duge bd tri véi 2 yéu
t6 gdom: ndong do dung moi (%), va ty 1é sinh
kh6i/dung moi (g/mL). Dung moi duge st dung
MetOH trong qué trinh trich ly duge st dung
gom 3 miic nong do 50%, 70% va 100%. Luong
MetOH dugce st dung trong cac thi nghiém trich
ly dugc st dung theo cac mitc 1/10, 1/15, 1/20
va 1/25 g/mL trong dé6 khéi lugng ctia vat ligu
trich ly dugc xem nhu hing s6 vi luong thé tich
MetOH dugc xem nhu bién sd trong qué trinh
khao sat. Dung dich sau ly trich dugc dinh mtc
bing MetOH vé thé tich bing 25 mL. Tién hanh
quét phd 300 — 700 nm dé xéc dinh dinh hap thu
(Amax) cta dung dich trich ly.

Thi nghiém duge thyc hién véi quy trinh cung
cac thong s6 dau vao ¢ dinh nhu k§ thuat trich
ly ngam dam & diéu kién nhiét do 60°C trong 5
phiit. Mau sau trich ly duge ly tam & diéu kién
6000 vong/phit va thu dich néi. Dich sau ly tam
dude danh gia cAm quan mau sic va xac dinh Abs
bang UV — Vis véi thong s6 Amax va xac dinh ham
luong carotenoid téng sé theo cong thitc bién ddi

v
tt Cunningham & ctv. (2015): TCC = A x o

Trong do6:

TCC la ham lugng carotenoid téng sb
A 13 do héap thu clia sic t6 tailmax

V 1a thé tich dung méi dinh mitc (mL)
m la khéi lugng sinh khéi (g)
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Cac thi nghiém dudc lap lai 3 1an va xtt Iy thong
ké theo mo6 hinh CRD 2 bién ngiu nhién hoan
toan vé6i dap tng ham lugng carotenoid téng sb.
Két qua thi nghiém nhim danh gia mic do anh
hudng c6 § nghia ctia 2 yéu t6 nong do dung moi
va ty 1é sinh khéi dung méi ¢ mic tin cay a =
95%. Thong qua md hinh tric nghiém phan hang
LSD nham tim dude cip yéu td ¢ sit tac dong c6
¥ nghia nhat véi dap tng ham lugng carotenoid
tong s6 (Williams & Abdi, 2010).

3. Két Qua va Thao Luan
3.1. Phan lap vi khudn sinh sic t tit nudc bién

Tit 25 mau nude bién thu thap & cac viing bién
thuoc tinh Ba Ria — Viing Tau, huyén Can Gio
thanh phé Ho Chi Minh, huyén Thing Binh tinh
Quang Nam va huyén Phi Qudc tinh Kién Giang,
14 chiing vi khuan c6 kha nang sinh sic t6 da duge
phan 1ap trén moi truong NA dudi tac dong cta
tia UV. Cac vi khudn phan lap c¢6 khuan lac mau
vang, cam, do6, hinh dang tron déu, kich thuéc
nhé va bs nhan (Hinh 1).

Mau dé

Mau vang Mau cam

Hinh 1. Mau sic khuan lac cic chiing vi khuan phan
lap dugc.

Céc sic t6 dudc vi sinh vat sinh ra 13 hgp chat
c6 kha nang hap thu tia UV va bdo vé té bao
khoi cdc tdc nhan gay hai (Asker, 2017). Vi vay
phuong phap hiéu qui dé loai bé nhing chiing
khong c6 kha nang sinh sic t6 14 phoi dudi den
UV 3 phit sau khi ciy trang mau trén dia thach.

Moi trusng bién tit lau da dugc quan tam
nhu nguodn tai nguyén sinh hoc dé khai thac
cac hop chat c6 hoat tinh sinh hoc, trong dé cé
carotenoid (Hosokawa & ctv., 2009). Nam 2006,
Du & ctv. da phan lap dudc cac ching vi khuan
di dudng sinh sic t6 (vang, do, hong va cam)
trong moi truong nudc bién ¢ mién duyen hai
Trung Qubc va Théi Binh Duong. Céc chiing vi
khudn nay da dugc xéc dinh gom 25 chi thudc
6 16p Alphaproteobacteria, Gammaproteobacteria,
Actinobacteria, Bacilli, Flavobacteria va Sphin-
gobacteria c6 tidm nang san xuit cic sic t6 sinh

hoc tng dung trong nhiéu linh vyc ctia doi séng.
Ngoai ra, Srilekha & ctv. (2018) da phan lap duge
chiing vi khuan Salinicoccus sp. sinh sic t6 cam
tit viing bién Nellore (An Do) va ching minh
duge kha ning gay doc manh té bao ung thu
phéi A549 va té bao ung thu vii MCF-7. O Viet
Nam, nam 2020, Bang & ctv. da phan lap duge
54 dong chiing vi khuan thuoc chi Bacillus ¢6 kha
nang tong hop carotenoid tit miu dat vi nuéc
min tai huyén Hon Dat, tinh Kién Giang. Sac t
tr cac ching nay dugc ly trich v6i hé dung moi
methanol/chloroform (1/2, v/v) véi quang phd
hép thu & budc séng 400 - 600 nm. Tuong t,
nhom téc gia (Bang & Van, 2020) cing da phan
lap dugc 55 dong vi khuan tit cdc miu dat thu
& Nti Cam, huyén Tinh Bién, tinh An Giang, c6
kh4 ning sinh carotenoid véi do hap thu ¢ buse
séng 400 — 600 nm.

3.2. Dinh danh céc chiing vi khudn phan lap

Cac dic diém vé khudn lac va té bao clia cac
chiing vi khuan sinh sic t6 phan lap duge quan
sat va ghi nhan trong Bang 1. Tat cd 14 ching
vi khuén ¢6 khuén lac nhé, tron, nhin va c6 mau
cam, d6, vang sau 48 gid nudi ciy trén mai trusng
NA. Két qua kiém tra cac phan ting sinh héa ctia
céc chiing vi khuan phan lap duge trinh bay cu
thé trong Bang 2.

Céc chiing vi khuan dugc trich DNA téng s6
va khuéch dai viing 16S rRNA biang PCR véi cip
moi 27F/1492R. San pham PCR (khoang 1500
bp) dugc giai trinh tuy vd so sanh v6i trinh tu
da biét tréen ngan hang gene NCBI, két qua dudc
trinh bay & Bang 3.

Két qua dinh danh & Bang 3 tuong dong véi cac
diic diém hinh théi hoc va thit nghiém sinh héa
ctia chiing phan lap. Cac ching déu la vi khuan
Gram duong, hiéu khi, khéng sinh bao tit va c6
thé dugc tim thay & nhiéu moi truong khac nhau
nhu dat, nuéec ngot, nudc bién, khuan lac nho,
tron, bé mat nhin vh c¢6 mau. Trong cic chiing
phan lap, 9 chiing c6 té bao hinh que va 5 chiing
¢6 té bao hinh cau. Trong dé6, chi Rhodococcus ¢
hinh thai té bao thay déi phu thudc vao giai doan
phat trién, mot s6 chiing c6 thé bién ddi tit hinh
cau sang hinh que ngan (Borisova, 2011).

Nam 2012, Jafarzade & ctv. da phan lap dugc
55 ching vi khuan c6 kha ning sinh sic to tir
bot bién, nudc bién, tram tich rimg ngap main,
hai sam vi trai tit cac khu vuc ven bién khac
nhau cia Malaysia. Céc ching ¢6 cac mau cam,
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Bang 1. Dic diém khudn lac va té& bao céc ching vi khuén sinh sic t6 phan lap tit nudc bién

, . 2 Dic diém khuan lac Dic diém khuan lac
STT  Chiing vi khuan Bia Hinh dang Mau sic Gram  Hinh dang
1 V1 Nh&n Tron Vang dam + Tu cau
2 V2 Nhén Tron Vang dam + Tu cau
3 V3 Nhén Tron Vang nhat + Que
4 V4 Nhin Tron Vang dam + Tu cau
5 V5 Nhén Tron Vang dam + Tu cau
6 V6 Nhin Tron Vang dam + Tu cau
7 V7 Nhén Tron Vang dam + Que
8 V8 Nhén Tron Vang dam + Que
9 D1 Nhén Tron D6 dam + Que
10 b2 Nhén Tron D6 dam + Que
11 C1 Nhén Tron Cam dam + Que
12 C2 Nhén Tron Cam dam + Que
13 C3 Nhén Tron Cam nhat + Que
14 C4 Nhén Tron Cam nhat + Que

*: phan dng duong tinh.

Bang 2. Két qua thit nghiém sinh héa cac chiing vi khuan phan lap

STT Ching vi khuan Indole MR/ VP Citrate Sinh HyS Catalase Oxidase
1 V1 - -/- - - + +
2 V2 - -/- - - + +
3 V3 - +/- - - + -
4 V4 - -/- - - + -
5 V5 - -/- - - + -
6 V6 - -/- - - + -
7 V7 - -/- - - + -
8 V8 - -/- - - + -
9 b1 - -/- - - + -
10 b2 - -/- - - + -
11 C1 - +/- - - + +
12 C2 - +/- - - + +
13 C3 - +/- - - + -
14 C4 - -/- + - + -

*: phan @ng duong tinh; ~: phan ting am tinh.

vang, dé, hong, xanh v tim, trong dé 18 chiing
c6 kha nang khang khuan thuoc 2 chi Serratia
va Zooshikella. Leiva & ctv. (2015) da phan lap
duge cac chiing vi khuan sinh carotenoid thuoc 11
chi Agrococcus, Arthrobacter, Brachybacterium,
Citricoccus, Kocuria, Labedella, Microbacterium,
Micrococcus, Rhodococcus, Salinibacterium, San-
guibacter va Staphylococcus tit bé mit tdo tai
Quan dio Nam Shetland. Cac chiing nay déu la
vi khuan Gram duong va c6 kha nang sinh sic
t6, trong dé c¢6 5 chiing thé hién kha ning khang
mot s6 ching vi khuan lién quan dén rong bién.

Nam 2020, tit 54 dong vi khuan phan lap
tit cdc mau dat va nudéc man thu ¢ Hon Dat

(Kien Giang) Bang & ctv. da xdc dinh duge
2 dong vi khudn c6 kha ning sinh carotenoid
cao nhat c6 trinh ty gene 16S rDNA tuong
dong 100% vé6i Bacillus marisflavi THBB 9971
va Bacillus infantis BAB-2130. Ngoai ra, Bang
& Van (2020) cing da xac dinh duge 10 ching
c6 ham lugng carotenoid téng sé cao tir 2,41 -
3,4 pg/mL tir 55 chiing vi khuan sinh carotenoid
phan lap tit cac miu dat thu tai Nai Cam,
tinh An Giang. Cac chling nay thudc céc chi
Corynebacterium, Ezriguobacterium, Geobacillus,
Serratia, Stenotrophomonas, Burkholderia, Bacil-
lus, Chryseobacterium, Kocuria, Brevundimonas.
Nhiéu loai sinh vat trong dé c6 vi khuan cé
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xu huéng tich lily carotenoid dudi cac didu kién
stress sinh hoc va phi sinh hoc thong qua qua
trinh diéu hoa tang céc con dudng sinh tdng hop
carotenoid nhu 1a phan dng ty vé tranh thiét hai
(Ram & ctv., 2020).

3.3. Tuyén chon céic ching vi khudn c6 kha
nang sinh carotenoid cao

Carotenoid tit cac chiing vi khuadn phan lap
dugc ly trich cting mot diéu kién. Dich ly trich
dugce do do hap thu trong day budc séng tit 300
— 700 nm. Két qui tuyén chon dudc 3 ching vi
khuan V1, D1 va C1 dai dien cho céc chiing vi
khuan sinh sic td vang, dé va cam c6 do hap thu
16n nhat & Apmax (Bang 4). D6i véi sic t6 vang, do
hap thu dao dong tit 0,19 - 0,75 & Amax 438 — 439
nm. Trong d6, sic to tit chiing V1 (Apax = 439
nm) c6 do hap thu cao nhat 1a 0,75, khéac biet c6
¥ nghia so véi cac chiing con lai.

Bang 4. Do hap thu ctia dich ly trich tit cac chling
vi khudn phan lap

Chiing vi khuan ~ Apax (nm) Do hap thu

V1 439 0,75* £ 0,05
V2 438 0,19 + 0,12
V3 438 0,28¢ + 0,02
Séc t6 vang V4 438 0,25°¢ 4+ 0,13
V5 438 0,20° + 0,02
V6 438 0,47° £+ 0,14
V7 438 0,47° £+ 0,08
V8 438 0,25P¢ + 0,02
Sic t6 vang D1 475 0,70 £ 0,04
D2 475 0,47 £+ 0,03
C1 467 0,42% + 0,04
Sie t6 cam €2 454 0,24> + 0,11
C3 453 0,24° £ 0,05
C4 452 0,24" + 0,04

2°Theo ting sic t6, cAc chit cai khac nhau theo sau cac gia tri
trung binh thé hién sy khac biét c6 ¥ nghia théng ké & mic P
< 0,05.

Sic t6 dé tir 2 chiing vi khuan phan lap dudc c6
do hap thu 0,47 — 0,70 6 Apax 475 nm. Trong do,
chting D1 c6 do hip thu cao nhat 1a 0,70, khac
biét ¢6 ¥ nghia so so véi chiing D2. Dbi véi sic
t6 cam, do hap thu clia sic t6 tit cac ching C1,
C2, C3 va C4 dao dong trong khoang 0,24 - 0,42
G Amax t 452 - 467 nm. Trong do6, ching C1 c6
d® hap thu cao nhat 1a 0,42 véi Apax = 467 nm,
khac biét c6 y nghia so véi cac ching con lai.

Két qua trén phu hgp véi cong bd truse day
ctia Mohana & ctv. (2013), cac sic t6 dugc ly
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+

+
1,51
1,84¢

+
0,34
1,76°

0,49 570 0,34 1,38
2,044 1491#> 1934 5 11d

0,43
4702bcd

2,10
7,84P

0,45
6,76P

1/10

2,11
4,90°d

+
1,50
1,174

+
4,44
10,40b¢

+
1,06
4’16bcd

+
0,83
2,534

+
3,31
5’41bcd

+
0,40
2,69de

+
0,17
2,38°

1,24
5,72b¢

1/15

+

0,30
3,04¢d

+
5,45
10,35P°

+
0,50
4757bcd

+

0,73
3,55¢d

+

1,16
3,60¢d

+
0,82
1,16°

+
0,70
3,134

0,32
3,83¢d

0,40
4,60°d

1/20

+

+ + + + +
1,42 1,08 0,91 306 081

0,10

+

0,33

1,56

0,59

1/25
2¢C4ac trung binh cé chit cai khidc nhau trong ciing mot hang chi su khéc biét c6 § nghia théng ke 3 P < 0,05.

trich tit 2 loai Micrococcus roseus va Micrococcus
luteus sinh sic t6 mau dé va vang v6i do hap thu
cue dai duge quan sat lan Iugt & bude séng 476,31
va 437,16 nm. Cac sic t6 nay dudc xac dinh 1
carotenoid. Trong thi nghiém nay, 3 ching V1,
D1 va C1 c6 do hap thu cao nhéat 6 Amay 1an luct
la 439 nm, 475 nm va 467 nm. Theo Vu & ctv.
(2011), dich chiét sic t5 tit vi khuan c6 dinh hip
thu trong vimng budc séng tit 400 nm dén 600 nm
la day phd hap thu ciia carotenoid.

3.4. Khao sat diéu kién ly trich sic td tir té
bao vi khuan

Séc t6 carotenoid duge ly trich véi dung moéi
MetOH véi céc ndong do va ti 1@ sinh khoi/dung
moi khac nhau. Sau khi dinh mitc thé tich bang
25 mL, dich chiét sic t6 tit cac ching C1, V1 va
D1 dudc do do hap thu & cac bude séng lan lugt 1a
467 nm, 439 nm va 475 nm. Két qua ly trich dugc
trinh bay 6 Bang 5. Hieu qua ly trich sic t6 tuong
ng véi ham lugng carotenoid téng sé dbi véi ca
3 chiing C1, V1 va D1 déu dat cao nhat khi nong
do MetOH 100% va ty lé sinh khéi/dung moi 1a
1/10 g/mL. Khi ly trich ¢ diéu kién trén, sic to
mau cam tit ching C1 va mau vang tir ching V1
c6 ham lugng carotenoid téng s6 cao nhat lan
lugt 1a 9,41 va 21,74. Riéng chiing D1, hiéu qué
ly trich sic t6 khong khéc biét c¢6 ¥ nghia giita ty
lé dung moi 1/10 g/mL va 1/15 g/mL. Tuy nhién,
xét vé cAm quan mau sic khi ly trich & hai ty le
nay thi c6 sy khac biét 6 rét, mau sic cta dich
ly trich 6 ty 1@ 1/10 g/mL dam hon so véi ty le
1/15 g/mL (Hinh 2A). Theo Downham & Collins
(2000), mau sac déng vai trdo rat quan trong va
anh hudng dén cadm quan, chit lugng ciing nhu
giad thanh clia san pham. Vi vay, ly trich sic t6
dé tit chiing vi khuan D1 véi nong do MetOH
1a 100% va ty 1@ sinh khéi dung moi 1/10 g/mL
duge xem nhu 13 diéu kién ly trich cho higu qua
cao nhat trong diéu kién thi nghiem.

I

PLLD e

(A) Ching b1 (B) Chung V1

(C) Chung C1

Hinh 2. Dich ly trich sic t6 véi MetOH 100% véi 4
ty 16 1/10, 1/15, 1/20 va 1/25 (g/mL) tuong tng véi
cac 6ng nghiem 1, 2, 3 va 4.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 20(5)


http://jad.hcmuaf.edu.vn

60

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Theo Stafsnes & ctv. (2010), MetOH cho hiéu
suét chiét carotenoid téng s6 t6t nhét so véi cac
dung moi khac. Trong nghién cttu nay, carotenoid
tit ca& 3 chiing vi khuan tuyén chon déu dugc ly
trich hiéu qua nhat  nong do MetOH 100%. Diéu
nay 1a do khi tron 1an MetOH vA nuéc véi nhiing
ty 1& khéc nhau thi cdc hdn hgp nay c6 do phan
cite khac nhau, nong do dung méi c6 do phan cuc
tuong duong véi hop chéat duge trich ly sé hoa tan
chat d6 t6t hon (Martin & ctv., 1985).

4. Két Luan

T 25 mAu nuée bién da phan lap duge 14
ching vi khuan sinh sfic t6 carotenoid trong
d6 c6 8 chiing sinh sic t& mau vang, 2 chiing
sinh mau d6 va 4 ching sinh mau cam. Céc
chiing phan 1ap thudc 7 chi Micrococcus, Kocu-
ria, Microbacterium, Brevibacterium, Bacillus,
Rhodococcus, Exiguobacterium. Ba ching Micro-
coccus sp. 64A3a (mau vang), Exiguobacterium
sp. YT09 (mau cam) va Rhodococcus enclen-
sis strain RSA3 (mau d6) c6 kha ndng sinh
carotenoid v6i do hap thu lan lugt 1a 0,75, 0,70
va 0,42 dugc tuyén chon dé khao sat didu kien
ly trich sic t6. Sic tb carotenoid tit cac chiing vi
khuan tuyén chon dugc ly trich véi hieu suat cao
khi stt dung MetOH 100% vé6i ti I sinh khéi/dung
moi 14 1/10 g/mL.

Loi Cam Doan

Chiing t6i cam doan bai bdo do nhém tac gia
thuyc hién va khong ¢6 mau thuan nao.

Loi Cam On

Nghién cttu nay 13 mot phan ciia dé tai khoa
hoc va cong nghé cip co s ma s6 CS-SV20-
CNSH-02 dugc cap kinh phi béi Truong Dai hoc
Nong Lam TP.HCM.
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ABSTRACT

The study was carried out from August 2019 to August 2020 at five
major parks in Ho Chi Minh City. We aimed to survey the lighting
system including bulb types, lamp types, illumination type, and
average horizontal illuminance. The study was carried out by several
methods such as a questionnaire of the characteristics of the lamp,
observing, measuring, analyzing, synthesizing data, and evaluating.
We divided each park by area, for example, main gate, side gate,
main axis, branch road, lawn, activity area for investigation. The
result showed that popular LED and HQ Compact bulbs of the
parks were chandeliers. Most parks had direct lighting to provide
panoramic illumination, but they did not reach the average hori-
zontal illuminance. We proposed an aesthetic illumination design
for the central area of the park with ideas from the history of the
park’s formation and development. Briefly, the research results could
contribute to the improvement of the lighting system for the parks
in Ho Chi Minh City.
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TOM TAT

Nghién cttu duge thyc hién tit thang 8/2019 dén thang 8/2020 tai
nim cong vién trong diém & TP.HCM. Khio sat hé théng chiéu
sang cla cac cong vién trén gom: loai béng deén, loai den, kiéu chiéu
sang va do roi ngang trung binh. D& tai dugdc thire hién bing mot s6
phuong phap nhu: sit dung bang khéo sat dugc thiét ké sdn, quan
sat, do dém, phan tich, téng hop sb lieu va danh gia. Mdi cong vien
chia theo khu vite: Céng chinh, céng phu, truc chinh, dudng nhéanh,
bon hoa tham ¢d, khu vuc hoat dong ngoai dé diéu tra. Két qua da
khéo sat 5 cong vién st dung béng LED va HQ Compact, loai dén
chiim dugc wa chudng, da sd cong vien chi 4p dung kiéu chiéu sdng
tryc tiép cung cAp anh sang toan canh dé nhin ré sy vat, tit ci cac
khu vigc 6 mbi cong vien déu khong dat do roi ngang trung binh theo
quy dinh. D& tai da dé& xuit thiét k& chiéu sang nghé thuat cho khu
trung tam ciia cong vién, lay y tudng tit lich sit hinh thanh va phat
trién ctia cong vien. Két qua nghién ciu déng gép vio viec cai tao

hé théng chiéu sang cho 5 cong vién tai Thanh phé Ho Chi Minh.

Vuong Thi Thiy
Email: vuongthuy@hcmuaf.edu.vn

1. bat Van bé

Den duong la mot tinh nang khong thé thiéu
déi véi canh quan ban dém cta cac do thi, gitp
cu dan trong do thi thoii mai, phong chéng toi
pham v& tang cudng nhan thitc vé an toan ci
nhan (Beccali & ctv., 2017). Ngoai ra, con kha
ning cai thién dién mao clia méi truong do thi
va gitp ting stc hap din ctia mot do thi (Se-
shadri, 1997) va la mot cong cu quan trong dé
nang cao canh dém do thi (Edensor, 2012; Cai &
ctv., 2013).

Mau sic vd anh sang c6 thé c6 tac dong dén
nhan thic va phan dng v6i moi trudng clia con
ngudi (Birren, 1978). Anh sang tao nén nhimg
dia diém hép din ma moi ngudi mudn ghé tham
(Boyce, 2019), chiéu sang khong gian ngoai troi
vi du nhu mot khu vuon gitp tao ra mot goéc
nhin méi mé hon so v6i ban ngay dudi anh sang
tu nhien (Moyer, 2005), 4nh sang dén c6 thé ton
lén vé dep ctia mot dia diém nhu toa nha, dai ky

niém hodc cau (Edensor, 2015; SOLAL, 2016).
Con ngudi huéng dén muc tiéu an toan va kich
thich, chiéu sang vio ban dém huéng dén muyc
tiéu nay, chiéu sang vao ban dem la dé giai tri
va kich thich (Boyce, 2019). Trong céc 1 hoi anh
sang nghé si stt dung cong cu anh sang dé kham
phé nhing diéu k¥ dicéu ctia nhan thic thi giac,
day 1a mot hinh thiic kinh doanh phd bién & cac
do thi 16n (Giordano & Ong, 2017). Anh sang néu
duge thiét ké phit hop, c6 thé gép phan tao nén
tinh lich s, tham my, phat trién do thi va diéu
chinh lai khong gian doé thi cling nhu tai tao do
thi thong qua nhan thitc vé cac yéu t6 dic trung
ctia do thi d6 (Cucchiella & ctv., 2017). Viéc thiét
ké chiéu sang hgp 1y goi lén tinh dic trung, nang
cao céc dic diém kién tric va canh quan ciia mot
khu vye (Valetti & ctv., 2019).

Thyec tién thiét ké chiéu sang da trai qua mot
qué trinh phét trién nhidu nim, 14 két qua cla
tién bo cong nghé va cac hién tugng vin hoa va
xa hoi (Mansfield, 2018). Nhing nam 1980, quan
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diém chiic ning ciia chiéu sang cong cong duge
phd bién rong rai va chi lien quan dén chiéu sang
duong phé, dé dam bao duy tri mic do an toan
t6i thidu. Quan diém nay ngin cin sy phat trién
thiét ké anh sang vé dém clia cac thanh phé. Vao
nhitng ndm 1980, 1an dau tién 6 Phap va dan dan
& phan con lai ctia Chau Au, khai niem chiéu sang
nhan tao bt dau vugt ra khoi gidi han clia chiéu
sang duong phé dé tré thanh mot van dé van héa
(Jankowski, 1993). Khai niem “chiéu sang do thi”,
nhim dap tng cac yéu cau dinh tinh ciing nhu
dinh lugng da ra doi. Cach tiép can ban dau chi
gi6i han trong viéc chiéu sang cic yéu t& quan
trong nhat ciia do thi nhu céc diém nhan kién
tric (Tural & Yener, 2016). Sau nay, ciing véi sy
phat trién clia cic do thi, nhu cau cai thien chéit
lugng clia khong gian dé thi dan dén viéc nghién
cttu cac chitc ning chiéu sang lien két chat ché
v6i quy hoach do thi (Narboni, 1995; Masboungi,
2003).

Viéc thiét ké chiéu sing phai dugc thyc hien
theo cac quy dinh, cdc yéu cau va tieu chuan an
toan. Hién tai, & cap do quéc té ap dung tiéu
chuan CIE 115 (ICOI, 2010), & cac nuéc Chau
Au 1a tieu chuan EN 13201 (ECFS, 2015) va 6

Y 1a UNI Tieu chudn 11248 (ENIU, 2016). Tai
Viet Nam, tiéu chuan chiéu sang quc gia vé cac
cong trinh ha tang ky thuat, trong dé c6 cong
vien quy chuan TCXDVN-333: 2005 va quy chuan
QCVN 07-7:2016/BXD (MOC, 2016). Hai tieu
chuan trén da quy dinh vé tiéu chuan chiéu sang
cong vién phai dam bao do roi ngang trung binh
theo quy dinh, dén chiéu sang phai phi hgp vé
loai béng, loai deén. Tai Tp. H6 Chi Minh, da s
cac cong vién dugc xay dung sau nam 1975, hé
théng chiéu sdng hau nhu chi ¢6 chiéu sang thong
dung, chiéu sdng nghe thuat chua duge dau tu.
Can c6 nghién citu khdo sat hé théng chiéu sang
va thiét ké 4nh sang nghé thuat cho céc cong vién
nhim tiang tinh an toan v tham my vé dem.

2. Vat Liéu Va Phuong Phap Nghién Ciu

Phuong phap khao sat thuc dia: Nham tim hiéu
hién trang hé théng chiéu sang clia 5 cong vién
Leé Van Tam, Lé Thi Riéng, Tao Dan, Gia Dinh,
23/9, dé tai da st dung bang khao sat duge thiét
ké sin. Bang khao sat sé dugc thiét ké gdm 2
phan: M3 dau — thong tin cong vién; Phan thong
tin chinh yéu vé ting loai dén trong coéng vién.
Nhém nghién cttu st dung ban do ctia TP. Ho Chi
Minh két hgp véi thong tin vé cac cong vién hién

c6 dé phan ving khao sat theo timg cong vien.
Mot dot khao sat so bo dé kiém tra lai vi trf cong
vién, uéc lugng dién tich tiing khu vy trong cong
vién. Dya theo thong tin & budc 2, tién hanh phan
khu thanh 7 khu vyc theo TCXDVN 333: 2005
cho mdi cong vien bao géom: Cdng chinh, cong
phu, truc chinh, dudng nhanh, khu hoat dong
ngoai troi, bon hoa tham cé va diém nhén kién
tric.

Phuong phap quan sat: Thu thap dit lieu vé
loai béng den, loai deén, kiéu chiéu sang. Chup va
ghi chi s6 hieu anh, ma héa sé hicu anh trong
phiéu diéu tra dé thuan tién trong danh gia va so
sanh.

Phuong phap tinh do roi ngang trung binh: St
dung méy Testo 540 dé do cuong do chiéu sang
(I), mdi khu vuyc trong cong vién thiét lap luéi
do, mdi méit luéi c6 kich thuéec 2 m x 2 m, diém
do la diém giao giita chiéu doc va chiéu ngang
ctia ludi. Két qua do c¢é n cudng do chiéu sang tai
n diém do la I(1), I(2),..., I(n) tit d6 tinh dugc
do roi ngang tuong ting E(1), E(2),..., E(n) theo
cong thitc: En = (I x cosa)/h? (trong dé: I 1a
cuong do chiéu sang tai diém n do bang may do
anh sang Testo 540; h = d cosg) (Hinh 1). Do roi
ngang trung binh ctia mot khu vyc trong cong
vien 1a trung binh do roi ngang ctia n diém do:
E(TB) = (E(1) + E(2) +...4+ E(n))/n.
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Hinh 1. D6 roi ngang.

Phuong phap tinh s6 lugng dén theo quang
thong theo TCXDVN 333: 2005: Lugng quang
thong can thiét phat ra tir cac bo den duge phan
b trén bé mat ciia cong trinh dé dat duge do roi
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trung binh can thiét trén bé mit cong trinh theo
AE

UF x MF’
Fy

st dung dugc tinh theo cong thitc: N = o
bd

cong thic: Fy = S6 lugng bo den can

Trong do:

F;: tong lugng quang thong can thiét clia cac
béng den (Im).

Fpq: quang thong ciia mot bong den, gia tri
quang thong tai phu luc 9 TCXDVN 333: 2005.

A: dién tich bé mit cong trinh can chiéu sang
(m?).

E: do r0i trung binh can dat theo quy dinh ctia
TCXDVN 333: 2005.

UF: hé sb st dung quang thong, thong thusng
UF= 0,35 dén 0,5. Nghién citu st dung gia tri UF
— 04

MF: hé s6 duy tri chung, trong nghién cttu sit
dung gia tri MF= 0,7 do cong vién la khu vyc c6
bui trung binh.

N: s6 bo dén can thiét sit dung (lam tron lén).

Phuong phéap tra citu thong tin den: Tra ctu
dit lidu vé cac thong s6 ki thuat ciia den nhu loai
béng deén, loai den v mot s6 thong tin khac ma
nhd sin xuit da khuyén nghi cho viéc st dung
den.

Phuong phap téng hop s6 lieu: Dit lieu sau
khi thu thap, dugc tdng hgp trén phan mém Mi-
crosoft Excel dé phan tich, vé biéu dé va théng
ke.

Phuong phap thiét ké: Stt dung cdc phan mém
thiét ké nhu: AutoCAD, Sketchup, Lumion va
Photoshop dé thiét ké chiéu sang nghé thuat cho
cac cong vién.

3. Ké Qua Va Thao Luan
3.1. Loai béng den

Dé tai khéo sat dugc tong 1.481 béng tai 5
cong vién, trong dé cong vién Lé Van Tam c6 260
béng, cong vién Lé Thi Riéng c6 114 boéng, cong
vién Tao Dan 369 bong, cong vien Gia Dinh 396
béng va cong vién 23/9 342 béng (Béng 4). Nhin
chung céc cong vién phd bién den LED (56%),
ké dén 13 den HQ Compact (35%), den CA Natri
va den Halogen chi chiém ty ¢ nhé (6% va 3%)
(Hinh 2).

beén Led mic du khong duge quy dinh ap dung
tai TCXDVN 333: 2005 nhung c6 sd lugng nhiéu

Loai bong den

100
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CVLé Vin Tam CV Lé Thi Riéng CV Tao Bin CV Gia Binh CV 23/9

EMetal Halide WHQ Compact ®CaNatri ®CaThuyngin MHalogen NLed

Hinh 2. Biéu do ty lé loai béng den.

nhéat vi hieu qua tiét kiem dién nang, c6 nhiéu
mau ma va la loai béng wa chudong nhitng nam
gan day. Cong vien Gia Dinh va Cong vien 23/9
sit dung chit yéu béng Led dé chiéu sang (chiém
87% va 82%), 3 cong vién con lai st dung bong
Led véi t§ le it hon (25%, 27% va 29%).

Dén HQ Compact dude quy dinh chiéu sang
cho cong vién theo TCXDVN 333: 2005 hién dugc
st dung rong rai tai 3 cong vien Lé Van Tam,
Lé Thi Rieng va Tao Dan (chiém 67%, 75% va
71%), 2 cong vién con lai khong stt dung béng HQ
Compact dé chiéu sang. Tuy nhién, den Compact
c6 nhuge diém do sang khong 6n dinh va do sang
c6 thé gidm dan theo thoi gian, dong thai tinh
doc hai ctia dén do thiy ngan hodc kim loai nang
cling can dudc luu ¥.

Den CA Natri va Halogen mac du duge quy
dinh trong TCXDVN 333: 2005 nhung hién nay
céc cong vién ap dung rat it. Den CA Natri cong
vien Lé Van Tam chiém 4%, cong vien Lé Thi
Rieng khong 4p dung, cong vien Tao Dan 2%,
cong vien Gia Dinh 1% va cong vién 23/9 18%;
ben Halogen cong vien Gia Dinh ap dung (12%).
Hai loai den CA Thiy ngan va Metal Halide dugc
quy dinh tai TCXDVN 333: 2005 nhung khong c6
cong vién nao ap dung loai dén nay. Cac loai den
trén con ton tai nhidu han ché vé dé bén, tinh
nang tiét kiem ning luong nén dan bi cac loai
béng dén wu viét hon thay thé nén hién trang tai
5 cong vién st dung it hodc khong st dung.

3.2. Loai dén

Loai dén chuum chiéu duong chiém vu thé (53%)
tiép dén 1a deén don 22% va den pha 17% den
duong va den ndm chi chiém 5% va 2% (Hinh 3
va Bang 1). Céc loai den trén chiéu sdng vi muc
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Bang 1. Bing tong hgp thong tin hé thong chiéu sang 5 cong vien da khao sat

Loai béng den CV Lé Van Tam  CV Lé Thi Rieng CV Tao Dan CV Gia Dinh CV 23/9 Tong

: SL TL (%) SL TL (%) SL TL (%) SL TL (%) SL TL (%) SL TL (%)
Metal Halide 0 0 0 0 0 0 0 0 0 0 0 0
HQ Compact 173 67 86 75 263 71 0 0 0 0 522 35
Ca Natri 11 4 0 0 7 2 6 1 62 18 86 6
Ca Thity ngan 0 0 0 0 0 0 0 0 0 0 0 0
Halogen 0 0 0 0 0 0 47 12 0 0 47 3
Led 76 29 28 25 99 27 343 87 280 82 826 56
Téng 260 100 114 100 369 100 396 100 342 100 1481 100
Loai den CV Lé Van Tam  CV Lé Thi Rieng  CV Tao Dan CV Gia Dinh CV 23/9 Tong

: SL TL (%) SL TL (%) SL TL (%) SL TL (%) SL TL (%) SL TL (%)
Deén pha 76 29 25 22 98 27 47 12 12 4 258 17
beén don 13 ) 73 64 28 8 214 54 0 0 328 22
Dén chum 160 62 16 14 236 64 93 23 280 82 785 53
Den dudng 11 4 0 0 7 2 6 2 50 15 74 5
Dén nam 0 0 0 0 0 0 36 9 0 0 36 2
Den chiéu diém 0 0 0 0 0 0 0 0 0 0 0 0
Dén pha chiéu nuée 0 0 0 0 0 0 0 0 0 0 0 0
Tong 260 100 114 100 369 100 396 100 342 100 1481 100
Vi b Loai den & cong suat (W)

. Metal Halide (W) HQ Compact (W) Ca Natri (W) Ca thuy ngan (W) Halogen (W) Led (W)
Cong chinh 0 0 70 0 0 40 - 200
Cdng phu 0 30 0 0 0 40 - 200
Truc chinh 0 12 - 30 0 0 0 20 - 40
Duong nhanh 0 12 - 25 70 0 0 20 - 40
Hoat dong ngoai trai 0 12 - 25 70 0 150 20 - 40
Tham c6, bon nudc 0 25 0 0 0 40
Gam man anh sang CV Lé Van Tam  CV Lé Thi Rieng CV Tao Dan CV Gia Dinh CV 23/9 Tong

SL  TL (%) SL  TL (%) SL TL (%) SL TL (%) SL TL (%) SL TL (%)
Anh sang tréng lanh 234 90 98 86 362 98 315 80 96 28 1105 75
Anh sang tring Am 26 10 16 14 7 2 81 20 246 72 376 25
Téng 260 100 114 100 369 100 396 100 342 100 1481 100

CV: Coéng vién, SL: S6 lugng, TL: Ty le.
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dich an toan dugc quy dinh tai TCXDVN 333:
2005 ap dung cho chiéu sang cong vién; den pha
chiéu diém va den pha chiéu nuéc chiéu sang hd
trg va ton lén canh sic vé dém clia cong trinh,
den nay mic du duge quy dinh tai TCXDVN 333:
2005 nhung khong thiy xuét hien.

Loal dén

200
100
SL TL(%) SL TL(%) SL TL(%) SL TL(%) SL TL(%)

CVLé Van Tam CVLé Thi Riéng CVTaoBPin = CV Gia Binh Cv23/9
EBen pha B Dén don Ben Chim
Deén Buong BDén nam B Pén chidn diém

B Den pha chieu nwée B Tong

Hinh 3. Biéu dd ty lé loai den.

3.3. Kiéu chiéu sang

Ca& 5 cong vien déu ap dung kiéu chiéu sang
tryc tiép phd bién (chiém 78%) cu thé la: cong
viéen Lé Van Tam chiém 67%, cong vien Lé Thi
Riéng chiém 78%, cong vien Tao Dan chiém 74%,
cong vien Gia Dinh chiém 85% va cong vien 23/9
chiém 82% (Hinh 4 va Bang 1); day la kiéu chiéu
sang cung cap anh sang nhin 16 sy vat, ddm bao
tinh an toan cho coéng vién, khong c6 yéu t6 chiéu
sang nghé thuat lam tang tinh thAm my cla cong
trinh.

Kiéu chiéu sang

100%
90%

0 0 0 0
w 2% & it
80% 3

70%
60%
50%
40%
30%
20%
10%
0%

CVLé CVLe CV Tao CV Gia CV23/9
Viin Thi ban Binh
Tam Riéng

BXiéu chiéu dén B Chiéu trye tiep MChicu lén Chiéu xuong

BChiéu hoity B Chiéu roi bong MChieu doc

Hinh 4. Biéu d6 ty lé cac kiéu chiéu sang.
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3.4. D6 roi ngang trung binh

Theo Hinh 5, do roi ngang trung binh cta 5
cong vien khao sat tai cac khu vyc thap hon rat
nhiéu so v6i quy chuan TCXDVN 333: 2005: Cong
chinh dat 20 Lux, cdng phu dat 10 Lux, truc chinh
dat 10 Lux, duong nhanh dat 5 Lux, khu hoat
dong ngoai trai dat 10 Lux. Tat ci cac khu vie
clia cac cong vien déu c6 do roi ngang trung binh
thap c6 thé do sb6 lugng den khong du hoiic cong
suat den khong dat theo tiéu chuan.

D0 ro1 ngang trung binh
2

20

—

Cong chinh Trycchinh Buongnhanh Hoatdong Tham co.bén

ngoai troi de

Cong phy

=8=Etb (Lx) CV Lé Vin Tam
Etb (Lx)CV Tao Ban
=8=Etb (Lx)CV 23/9

Etb (Lx)CV Lé Thi Riéng
Etb (Lx)CV Gia Dinh
=8==Etb (Lx) theo TCXDVN 333: 2005

Hinh 5. Biéu dd do roi ngang trung binh cac khu
viyc clla ndm cong vién.

3.5. S6 lugng dén can bd sung va thay thé cho
nam céng vién

Cong vien Lé Van Tam (dién tich 6 ha) can
1.068 bong, hién trang c6 260 bong, cong vién
can bo sung 808 béng: Coéng chinh can 9 bong
LED; c6ng phu can 8 béng LED 70W; truc chinh
can 25 béng LED cong suat 70 W, 143 béng HQ
Compact 25 W; duong nhanh can 53 béng LED
70 W, 300 bong HQ Compact 25 W va 86 bong
Ca Natri 70 W; khu hoat dong ngoai trsi can 190
bong HQ Compact 25 W, 33 bong LED 70 W va
54 béng Ca Natri 70 W; tham c6 va bon nude
can 167 béng HQ Compact 25 W.

Cong vien Le Thi Rieng (dién tich 6,4 ha) can
774 boéng, hién trang c6 114 béng, thiéu 660 den:
Céng chinh can 5 béong LED 200 W; truc chinh
can 8 béng LED 200 W va 87 béng HQ Compact
30 W; dudng nhanh can 244 béng HQ Compact
30 W; khu hoat dong ngoai trdi can 36 béng HQ
Compact 30 W; tham cé va bon hoa dién tich can
394 bong LED 10W.

Téng s6 luong béng can ding cho cong vien
Tao Dan (dién tich 9 ha) dé ddm bao do roi ngang

trung binh 1a 2.455 boéng, hién trang c¢6 369 bong,
can bd sung 2.086 bong: Céng chinh can 12 bong
LED 200 W; cong phu can 8 bong Led 70 W;
truc chinh can 5 béng LED 70 W, 48 béng HQ
Compact 15 W; dudng nhanh can 608 béng LED
70 W, 615 bong HQ Compact 15 W va 99 bong
Ca Natri 70 W; khu hoat dong ngoai trdi can 40
bong HQ Compact 15 W, 4 béng LED 70 W va
06 bong Ca Natri 70 W; tham c6 va bon hoa can
1.010 bong HQ Compact 15 W.

Téng s6 luong béng can ding cho cong vien
Gia Dinh (5,8 ha) 13 1.968 béng, can bd sung
1.572 béng: Cong chinh can 19 béng CA Natri 70
W; truc chinh can 477 béng LED 20 W; duong
nhanh can 1.029 béng LED 20 W; khu viyc hoat
dong tap thé can 38 béng CA Natri 70 W; khu
tham cé can lap dat 405 bong HQ Compact 23
W.

Téng s6 luong béng can ding cho coéng vien
23/9 (9 ha) 14 1.944 bong, hien trang c6 342 bong,
can bo sung 1.602 bong: Céng phu can 8 béng CA
Natri 70 W; truc chinh can 201 béng LED 20 W;
dudng nhanh can 300 béng LED 20 W va 13 béng
CA Natri 70 W; khu hoat dong ngoai trdi can 41
béng den CA Natri 70 W va 929 béng LED 20
W; khu tham cé can 452 béng den HQ Compact
23 W.

Nhu vay, ¢ 5 cong vien déu ap dung kiéu chiéu
sang tric tiép nham cung cip anh sang toan canh,
dam bao an toan, nhin ré canh vat vé dem. Kiéu
chiéu sang nay gay nham chan vi khéng c6 si thay
déi hieu tng, khong tao diém nhén vé anh sang
cho cong vién. Do khong st dung hiéu @ng chiéu
sang vi vay canh quan cong vién khong dugc hd
trg tham my tao dién mao hap dan vé déem. Vi
vay, viec thiét ké chiéu sang nghé thuat cho cac
cong vien trén 13 can thiét, dac biet 1a khu vuc
trung tam va diém nhan ciia cong vien.

3.6. Thiét ké chiéu sang nghé thuat cho niam
cong vién

Cac cong vien da khao sat dong vai tro rat
quan trong va khong thé thiéu trong doi sdng
cua cu dan do thi, 14 noi dién ra céc sinh hoat
cong dong, giai trf ctia ngudi dan dé dap tng cho
nhu cau giao tiép xa hoi, 1a noi dé tap thé duc thé
thao va thu gidin nhidm tai tao stc lao dong cla
cu dan do thi. Coéng vién con gép phan tao dung
khong gian kién tric cdnh quan dic trung cta
d6 thi ciing nhu cai thién moi trudng sdng. Viéc
thiét ké chiéu sang cho cong vién gép phan tao
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Hinh 6. Chiéu sing cong vién Lé Van Tam. a. Hién trang khu quang truong; b. Thiét ké 4nh sang khu

quang trudng; c. Phdi cdnh khu trung tam.

nén khong gian s6i dong, nao nhiét cia mot do
thi séng dong (Nguyen, 2019). V6i muc tiéu tao
nén nhitng dia diém hap dan dap ting nhu cau giai
tri cho ngudi dan thanh phd, cac thiét ké da st
dung anh sang nhu 1a cong cu dé kham phé nhitng
diéu k¥ diéu ctia nhan thic thi gidc (Giordano &
Ong, 2017; Boyce, 2019) . Cong vien dugc thiét
ké chiéu sang v6i ba loai 4nh sédng (Kelly, 1952):
Anh sang tiéu cu ap dung cho cac khu viyc trung
tam clia cong vien nham danh diu va thu hat sy
chti ¥ ctia ngudi tham quan dén khu vic nay nhu:
Quéng trudng, truc chinh cong vien. . .; Anh sang
phéat quang xung quanh ap dung cho méi trudng
cay xanh xung quanh dé tao anh sing nén cho
toan bo khong gian chiéu sang; Anh sang ruc ro
tao diém nhan nhu quang truong,tugng dai, cac
cong trinh kién tric ndi bat véi sy thay déi va
day mau sic nham kich thich cac day than kinh
thi gidc, danh thic sy to mo va tao su 16i kéo
cud6n hit ngusi xem (Nguyen, 2019).

Loai dén sit dung trong thiét ké déu la den
LED, day la loai dén c6 kha ning kiém soat do
sang va mau sic anh sing, cong nghé va tinh chat
dinh huéng ciia den LED t6t, c6 it 4nh sang lang
phi do dé tiét kiem nang lugng hon céc loai den
khac (Nguyen, 2019). Gam mau anh sang sit dung
trong cac thiét ké chi yéu 13 gam mau lanh phu
hgp v6i cac khu cong cong c6 khong gian rong,
khu vie ¢6 nhiéu cay xanh, gam mau lanh nhu
xanh luc, xanh da trdi, ... tao cAm giac tuci mat,
lam diu sy kich dong, tao cdm giac binh yén, thu
gian (Nguyen, 2020). C4c diém nhan ctia thiét ké
st dung gam mau ryc ré nhidu mau sic nhim
lam n6i bat va thu hiat ngudi xem.

3.6.1. Cong vién Lé Van Tam

Khu vyc quang trudng, noi diat tugng dai Lé
Vian Tam dugce chon dé chiéu sang nghé thuat

(Hinh 6). Y tudng thiét ké 1a hinh &nh ngudi thiéu
nién véi ngon dubc tugng trung cho long yéu nude
va tinh than cidch mang. Chan tugng dai 13 hoa
tiét ngon dudc bang den Led, sau tugng dai 1 bon
nude véi nhitng voi nude chay lien tuc két hop den
am, moi voi phun st dung 05 dén am nuéc chiéu
len két hop véi tia nudce tao diém nhén cho khu
viie nay. St dung den LED day cong suat 6 W
vd LED am san cong sudt 10 W vdi nhiéu pha
mau ryc rd, thay déi lien tuc dé tao hiéu tng,
danh thic thi gidc va thu hit ngusi xem (Kelly,
1952; Nguyen, 2019). Dén Led am san (10 W) tai
quang truong, cung cap anh sang tieu cu lam ndi
bat quang trudng trung tam cong vien. Cac bon
hoa v cay xanh xung quanh dung dén hit cong
suét 20-40 W v6i cac gam mau lanh nhim cung
cap nén anh sing phat quang khu vuc cay xanh
xung quanh quang trudng (Kelly, 1952; Nguyen,
2019).

3.6.2. Cong vién Lé Thi Riéng

Truc néi tit cdng chinh dén nha truyén théng
(noi dat mo ba Le Thi Riéng va bia tudéng niem
Tran Phi) 14 diém thu hit v nén tang lich st cia
cong vien van hoa Le Thi Rieng. Y tudng thiét ké
13 hinh &nh ngudi ni anh hiing kién trung. Thiét
ké chia lam 3 khu: céng chinh, truc chinh va nha
truyén théng (Hinh 7). Céng chinh dugc thiét ké
v6i nhitng duong thang nhiéu mau sic ryc 15 (den
LED cong suat 24W) tao diém nhan (Kelly, 1952;
Nguyen, 2019) va tai hién cudc doi ba da chién
dau véi thyc dan Phap. Truc chinh 13 hinh anh
hoa sen thé hién sy biét on ngusi da hy sinh gia
dinh dé diu tranh gidi phéng dan toc, hoa tiét
hinh tron thé sy 6m ap ciia ngudi me danh cho
con. Cac bon hoa v cay xanh xung quanh truc
thiét ké st dung den hat (50 W) v6i gam mau
lanh nhim tao nén anh sang lam ndi bat canh
quan khu trung tam vé dem. Kiéu va hiéu tng
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C

Hinh 7. Chiéu sang cong vien Lé Thi Riéng. a. Hién trang truc chinh; b. Thiét ké chiéu sang truc chinh; c.
Géc nhin tit cdng chinh va d. Phdi cadnh nha truyén théng.

C

Hinh 8. Chiéu sédng cong vien Tao Dan a. Hién trang khu viyc thap Chim; b. Anh sang dinh huéng 16i di
va diéu mia cta ngusi Cham; c. Anh sang nghé thuat khu vyc thap Cham.
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C

Hinh 9. Chiéu sing cong vién Gia Dinh. a. Hién trang khu trung tam; b. Biéu tugng trai dt cta thiét ké;
c. Phdi cdnh anh sang nghé thuat khu trung tam.

Hinh 10. Chiéu séng cong vién 23/9. a. Hién trang truc chinh cong vién 23/9; b. Phdi canh chiéu sang nghe
thuat tai truc chinh.

chiéu sang: chiéu hoi tu dé ton vinh tugng dai 3.6.3. Cong vién Tao Dan
Tran Phi, chiéu sang tuong dé lam tang vé dep

clia nha truyén théng, chiéu lén nhim huéng anh Nguyén méiu ctia Thap Chim & cong vién la
mat cta ngudi xem vao tuong dai, cay xanh va  Thap Ba Ponagar & Nha Trang. Y tudng thiét
khong gian. ké cho khu nay la vin hoéa ciia dan toc Cham
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v6i Thap Cham la cong trinh kién tric lam diém
nhan trong thiét ké 4nh sang. Thiét ké theo sy
uyén chuyén trong diéu mta Cham qua ting
duong nét anh sang. Tai bac budc lén cua chan
thap, st dung hoa tiét diéu mia clia ngudi Chim,
kiéu chiéu sang dinh huéng dé dan 16i dén trung
tam ctia thap. Nhing duong nét trén chop thap st
dung dén LED day 24W véi nhitng nhiéu pha mau
ruc 18, thay déi lien tuc dé tao hiéu tung, danh
thitc thi gidc va thu hut ngudi xem (Kelly, 1952;
Nguyen, 2019) va nham ton vinh kién tric cta
thap (Hinh 8). Tham c6 va cdy bong mét xung
quanh sit dung dén hit chiéu lén véi cac gam mau
lanh phit hgp vé6i khong gian céng cong nhicéu cay
xanh v tao nén anh sang xung quanh khu vuc
Thap Cham, trung tam cta thiét ké (Nguyen,
2020).

3.6.4. Cong vién Gia Dinh

Nghién ctu da chon khu vyc trung tadm, noi
giao nhau ctia cac truc chinh c6 dudng nét mit
bang hinh tron vi céc bui cay dudc tao dang
hinh cau gidéng Trai DAt thu nhé. Thiét ké st
dung dén Led day 24 W va 72 W nhiéu mau ryc
rd, tao cac vong tron dong tam huéng vé trung
tam la biéu tuong trai dat nhim tao sy thu hat
va danh thic thi giac cia ngusi thudng ngoan
(Kelly, 1952; Nguyen, 2019). Gam méau anh sang
chit yéu la vang thé hién stc manh ciia su doan
két bdo vé hanh tinh xanh. Bon hoa xung quanh
dimng den Led bao quanh bon va den hit dé hd
trg canh quan. Cay xanh dugc chiéu sang bing
den hit cay véi gam mau lanh tao nén anh sang
xung quanh lam ndi bat khu trung tam. Bac tam
cap dan 16i len khu trung tam dung den Led 24
W day nham chiéu sang an toan va dinh huéng
16i di (Hinh 9).

3.6.5. Cong vién 23/9

Cong vién la ga xe lta Sai Gon do Phap xay
dyng trude nam 1975, do dia thé va lich sit nén
cong vién c6 rat nhidu khach tham quan 1 ngudi
nuéc ngoai va thudng dong dic khi dem vé. Truc
chinh dugc chon thiét ké chiéu sing nghé thuat
nhdm cung cip anh sing thu hit va tao khong
gian tham my cho cong vien. Y tudng thiét ké
dya trén dudng ray xe lita két hgp cing véi cac
den Led day 24 W am san mo phdéng cac phim
dan thé hién sy ning dong, phit hop véi cai tén
thanh phé khong ngtt ma nhitng du khach ting
biét dén (Hinh 10). Trén cao treo déen bong Led 2

W nhu nhitng chiim hoa dang. Cay xanh va tham
c6 xung quanh ding den hat cay 50 W gam mau
lanh, hiéu tng chiéu lén dé thu hdt dnh nhin cla
ngudi tham quan va tao dnh sdng nén (Nguyen,
2020) lam ndi bat truc trung tam cua cong vién.

4. Két Luan va Kién Nghi

Nghién cttu da diéu tra dugc hién trang hé
théng chiéu sang ciia 5 cong vien tai Tp. H6 Chi
Minh va danh gia mitc do phu hgp cta hién trang
v6i 2 quy chuan ctia Bo Xay Dung vé cac chi tieu:
loai béng den, loai dén, kiéu chiéu sang va do roi
ngang trung binh tit d6 tinh toin so bo s6 luong
deén can c6 cho cong vién theo quy dinh; dé tai
ciing thiét ké 4nh sang nghé thuat cho khu vyc
trung tam ciia mdi cong vien lay ¥ tudng tur lich
stt hinh thanh va phat trién ctia cong vien. Dé tai
chi dimng lai & viec dé xuat thiét ké ma chua tién
hanh thi cong va lip dit dé theo déi hieu qua céc
ban vé thiét ké nay.

Loi Cam Doan

Bai bao dudc sy dong thuan clia tat ca tac gia
ding tén.

L&i Cam On

Nghién ctu nay duge hd tr¢g kinh phi bdi
Truong Dai hoc Nong Lam Thanh phd Ho Chi
Minh.
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