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KHOA HOC & CONG NGHE

NGHIEN CUU KY THUAT NHAN GIONG CAY GU MAT
(Sindora siamensis Teysm. ex Miq) TU HAT

TOM TAT

bing Vin Ha', Nguyén Thi Yén'
! Truong Pai hoc Lam nghiép

" Email- hadv@vnuf edu.vn

Gu mat (Sindora siamensis Teysm. ex Miq) 1a loai cay quy, hi€ém, c6 gb tot, bén, hoa vin dep, c6
gi4 tri kinh té cao. Bai bao trinh bay mét s6 két qua nhan giong cay Gu mat tir hat tai vaon wom.
Hat Gu mat duoc thu hai vao cudi thang 10 tai Rimg phong ho Lé Hong Phong, xa Hoa Thang, tinh
Lam DPong, sau do duoc 1am sach, xtt Iy mam bénh, mai vo va ngdm trong nudc trong 12 gio & cac
nhiét do khac nhau. Két qtia thi nghiém cho thdy, hat ngdm trong nuéc am 60°C cho két qua nay
mam tot nhat, dat 93,7%. Ché do che sang c6 anh huong ro rét dén ty 1é séng ciing nhu sinh truéng
duong kinh géc va chiéu cao vat ngon ctia cay con 6 thang tudi. Cong thirc che sang 50% 1a phu hop
nhat, cho ty 1é song cao nhat dat 98%, duong kinh goc dat 0,62 cm va chiéu cao 26,2 cm. Ché do
bon phan anh huéng khong ro rét dén ty lé song nhung anh hudng ro rét dén sinh trudng cta cay
con 6 thang tudi. Bon phan NPK theo cong thirc 60 g/2 lit nwdc/100 bau, dinh ky 7 ngay 1 lan cho
két qua tot nhat voi ty 1é song dat 87,4%, duong kinh goc dat 0,61 cm va chiéu cao cay 26,2 cm.

Tiekhéa: Gu mat, ty I¢é ndy mam, nhan giong, xu Iy hat.

1. BAT VAN BE

Gu mat hay con goi la cay G6 mat, c6 tén khoa
hoc Sindora siamensis Teysm. ex Miq, thudc ho
Vang (Caesalpiniaceae), 1a cay g6 16n, rung 14, cao
15 - 20 m, duong kinh than t6i 0,5 - 0,7 m. La kép
long chim mot 1an chén, dai 10 - 15 cm, c6 3 - 4 doi
14 chét. La chét hinh bau duc dai hay hinh tring
nguoc, c6 16ng rai rac & mat trén, coé long day &
mat dudi. Cum hoa hinh chuy & dinh canh dai 10 -
25 c¢m, 14 bac hinh trimg. Pai hinh 6ng co6 4 thuy,
co 1ong rai rac bén ngoai. Trang mau do - vang
nhat, c6 1ong & bén ngoai. Qua dau det, hinh bau
duc rong, c6 gai thua, tiét ra nhua & dau gai. Hat 1
- 3 cm, gan nhu tron, det, 40 hat mau vang cam,
hay vang nau ctng, rong bang hat. Muia hoa thang
3 -4, mua qua chin thang 7 - 8 [1, 2].

Cay gap rai rac trong rung nhiét doi thuong
xanh va ntra rung 14, & do cao téi 900 m. Trén thé
gi6i cay phan b6 ¢ Thai Lan, Lao, Campuchia,
Malaixia. Tai Viet Nam, cay phan bé & cac tinh:
Kon Tum (Kon Plong, Sa Thay), Gia Lai (Chu Pah,
An Kheé), bak Lik, Lam Dong, Khanh Hoa, Ninh
Thuan, Binh Thuan, Binh Phuéc, Binh Duong, Tay

Ninh, Pong Nai truoc day. Gu mat 1a loai cay cho
g0 tot, cing, c6 mau hong va co6 van nau dep. Puoc
dung trong diéu khic, trong xay dung va déng do
gia dung [3]. Do g6 quy nén cay bi san lung khai
thac lién tuc, so luwong ca thé truong thanh giam
sut rat nhanh va tré nén khan hiém. Khu phan bo
do tac dong chat pha rimg nén bi thu hep. Gu mat
1a loai cay co6 gia tri bao ton cao, phan hang EN Al
a, ¢, d trong Sach d6 Viet Nam (2024) [4, 5].

Do hat c6 vé day, thoi gian tir khi phat tan hat
giong dén khi hat ndy mam trong tu nhién rat lau
nén hat dé tré thanh thac an cho dong vat nho va
sau bénh. Vi vay, ty 1é Gu mat tai sinh tu nhién
thap, anh huéng dén kha ning phuc hoi va phat
trién ctia loai cay nay [6, 7].

Nhu vay, mac di 1a loai cay c6 gia tri kinh té cao,
nguy cap, quy hiém, song dén nay cac nghién ctru vé
cay Gu mat & nuoc ta con it, dac biét 1a viec trong
rimg loai cay nay truéc day & nhiéu dia phuong chua
thanh cong do thiéu co sé khoa hoc tir ky thuat gieo
wom tao cay con dén trong rimg va cham soc ring.
Vi vay, viec nghién ctru ky thuat nhan giong cay Gu
mat 1a rat can thiét, co y nghia vé khoa hoc va thuc
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tién san xuat, lam co sé khoa hoc dé xuat cac bién
phép ky thuat tao cay con thich hop nhdm nang cao
chat luong cay giong phuc vu trong rimg, gop phan
béo ton va phat trién loai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va dia diém nghién cttu

2.1.1. Vit liéu nghién cuu

+ Hat giong phuc vu thi nghiém duoc thu hai
tai Rimg phong ho Lé Hong Phong, tinh Binh
Thuan truéc day, nay la xa Hoa Thang, tinh Lam
béng vao thoi diém cuoi thang 10 tir 15 cay me
khoe manh, khong sau bénh. Hat thu hai vé duoc
loai bo cac tap vat, hong phoi noi thoang mat, loai
b6 cac hat 1ép.

- bia diém nghién cttu: Vuon wom Truong Dai
hoc Lam nghiép.

2.2. Phuong phap nghién ctru

2.2.1. Nghién cuu dnh huong cua nhiét do
nudce ngadm dén ty Ié ndy mam cua hat

B tri thi nghiém: Thi nghiém gom 3 cong
thiee (CT), cu thé nhu sau:

CT1: Ngam hat trong nuéc & nhiét 6 thuong
trong 12 gio;,

CT2: Ngam hat trong nuéc am 60°C dé nguoi
dan trong 12 gio;

CT3: Ngam hat trong nuéc noéong 80°C dé
ngudi dan trong 12 gio.

Hinh 1. Hinh dnh qua, hat cay Gu mat

a) Canh mang qua b) Hat sau khi mai (bén trdi), trudc khi mai (bén phai), c) Hat ndy mam

Hat giong trudc khi gieo dugc mai mot phan vo
dé ho tro su tham nuoc. Hat sau khi ngam duoc vot
ra, ria sach va dé rdo, sau do dem dat vao khay
wom c6 cat sach, 4am. Khoang cach gitta cac hat déu
nhau, sao cho cac hat khi ndy mam khong cham
vao nhau. Thi nghiém duoc bo tri theo khoi ngau
nhién, day du, 1ap lai 3 1an, moi lan 150 hat/cong
thitc, dong nhat cac yéu to chi thay ddi nhiet do
nuoc ngam. Téng so hat thi nghiém 1a 1.350 hat.

Thu thap so liéu: Hang ngady quan sat su ndy
mam cua hat. Tit khi hat bat dau ndy mam, dinh ky
ghi chép s6 hat ndy mam & timg CT cho dén thoi
gian két thic ndy mam.

Xirly so'liéu:

+ Ty 1é ndy mam (A) duoc tinh theo cong thic:
A®%) =n/N*100, trong d6 n 1a téng s6 hat nay
mam, N 12 téng s6 hat dem gieo.

+ Thé nay mam (B) duoc tinh theo cong thic
B(®%) = n1/N*100, trong do6 nl 1a téng s6 hat nay
mam trong 1/3 thoi gian dau ctia qua trinh theo
doi, N 1a tong s6 hat dem gieo.

+Thoi gian ndy mam (T) tinh bang ngay.

222 Nghién ciu anh huong cua ché do che
sdng dén ty I¢ song va sinh trudng cua cdy con

B0 trf thi nghiém: Hat sau khi ndy mam, lua
chon nhimg hat c6 ré trang, dai tit 0,5 - 1 cm, dem
cdy vao bau polyetylen c& 8 x 12 cm, hén hop rudt
bau gém 95% dat rimng tang mat, 4% phan chudng
hoai va 1% supe 1an Lam Thao va x€p thanh timg
16, mé6i 16 1a moét 1an lap, méi 1an 1dp 30 bau c6 hat.
Thi nghiém dugc bo tri theo khoi day dt ngau
nhién, lap lai 3 1an véi 4 cong thic che sang, cu thé
nhu sau:
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CS1: Khong che (BC); CS2: Che sang 25%;
CS3: Che sang 50%; CS4: Che sang 75%.

Cac cong thac thi nghiém c6 cung ché do
cham soéc:

Thu thap s6 liéu: So liéu duoc thu thap 1 lan
sau 3 thang vdi cac chi tiéu sau: Ty lé song (TLS),
chiéu cao vat ngon (H,,) va duong kinh goc (D).

+ Ty lé song 1a ty 1é % cta sO cay song trén
téng s6 cay da bo tri thi nghiém trong moéi 1an lap.

+ buong kinh goc (D,,) duoc do bang thuédc
kep panme, c6 d6 chinh xac t6i 1/10 mm.

+ Chiéu cao vut ngon (H,) duoc do bing
thuéc mét khac vach dén 1/10 mm.

Xt Iy s0 liéu: Cac dac trung mau va cac tieu
chuin thong ké duogc thuc hién theo quy trinh tinh
toan tréen phan mém Excel, theo phuong phap
thong ké sinh hoc [11].

223 Nghién ciu dnh huong cua ché do bon
phan NPK dén ty I¢ song va sinh truong cua cdy con

B6 tri thi nghiénr. Cay con 1 thang tudi trong
trong bau polyetylen c¢& 8 x 12 cm, hon hop ruot

~ P S 1

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia nhiét do dén tj le nay
mam cha hat

Hinh 2. Cay con Gu mat 1,5 thang tudi

Béng 1. Anh hudng ctia phuong phép xtt ly dén s ndy mam cta hat Gu mat

bau 100% dat vuon wom, chon ngau nhién cay cé
kich thudc tuong dong dé tién hanh thi nghiém.
Mbi lan lap gom 30 cay, xép thanh mot 16. Thi
nghiém duoc bo tri véi 4 cong thic theo khoi ngau
nhién day du, lap lai 3 1an, cu thé nhu sau:

CT1: Khong boén phan (PC); CT2: Nong do 1%
(20 g NPK/ 2 lit nu6c/100 bau); CT3: Nong do 2%
(40 g NPK/2 lit nuwdc/100 bau); CT4: Nong do 3%
(60 g NPK/2 lit nudc/100 bau).

Phan NPK sit dung trong thi nghiém c6 ty 1é
5:10: 3, phan duoc hoa tan trong nudc theo ty 1é &
cac CTTN, tudi vao lan tudi cudi cung trong ngay,
dinh ky 7 ngay 1 lan cho dén khi két thuc thi
nghiém.

Thu thap sé liéu: So liéu duoc thu thap 1 lan
sau 6 thang vdi cac chi tiéu sau: Ty lé song (TLS),
chiéu cao vut ngon (H,,), duong kinh goc (Dy).

Xir [y s0 liéu: Cac dac trung mau va cac tiéu
chuan thong ké duoc thuc hién theo quy trinh tinh
toan trén phan mém Excel, theo phuong phap
thong ké sinh hoc [11].

Két qua thi nghiém vé si ndy mam cua hat cay
Gu mat khi duoc xtt ly bang nuéc & cac nhiét do
khéac nhau duoc thé hién ¢ bang 1 va hinh 3.

CTIN Lan Cac chi tiéu theo doi
lap | Ty le ndy mam (A%) | Thé ndy mam (B%) | Ngay ndy mam (T ngay)
. 1 70 24 12,2
Nt et dg |2 72 22 123
N 3 71 23 12,2
thuong
B 71 23 122
N2 - Ngam hat trong 1 95 30 11,9
nudc am 60°C 2 92 33 12,0
3 94 36 11,9
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B 93,7 33 11,9

1 82 47 11,3

N3 - Ngam hat trong 2 79 45 11,4
nuéc nong 80°C 3 80 45 11,3
B 80,3 45,7 113

T s6 liéu bang 1 cho thay, ty 1é ndy mam
va thé ndy mam cda hat cay Gu mat & CTTN N1
(ngam hat trong nuéc & nhiét do thuong) cho
két qua thap nhat, thoi gian ndy mam lau nhat.
CTTN N2 (ngam hat trong nuéc am 60°C) cho
ty 1é ndy mam cao nhat, tuy nhién thé ndy mam
dat 33% thap hon so v6i CTTN N3 va thoi gian
ndy mam la 11,9 ngay cing lau hon so véi
CTTN N3 (11,3 ngay). CTTN N3 cho thé nay
mam cao nhat va thoi gian ndy mam ngéan nhat
nhung ty 1é ndy mam lai thdp hon dang ké so
voi CTTN N2.

A% 100
80

60

40

20

0

12 3 4 5 6 7 8 9 1011 12 13 14 15

Ngay
N1 N2 N3

Hinh 3. Biéu d6 ty 1&é ndy mam cda hat Gu mat
Két qua kiém tra thong ké thu duoc
SigF=0,016 < 0,05, diéu nay co6 nghia la bién phap

xtt ly hat & nhiét do nwoc ban dau c6 anh huong ro
rét dén ty 1é ndy mam ctia hat giong. Hat cay Gu
mat sau khi mai vd, ngdm trong nuéc am 60°C
trong thoi gian 12 gio cho ty 1é ndy mam tot nhat
(A=93,7%). Cecille C. Diamante va Shierel F.
Vallesteros (2022), Novelyn D. Buhong va Shierel
F. Vallesteros (2024) nghién ctru vé anh huong cia
cac bién phap xit ly hat dén kha nang ndy mam cta
hat Sindora supa cing thu duoc két qua tuong tu,
hat duoc ngam trong nuéc am 60°C dé ngudi dan
trong 12 gid ciing cho ty 1&é ndy mam tot nhat dat
tren 80%, cao hon nhiéu so véi hat khong qua xir
[9, 10].

Mai vo hat ciing duoc tac gia Vongkamjan, S.
(2003) chung minh c6 tac dung lam ting kha nang
nay mam cua hat Sindora siamensis khi két hop
hoac khong két hop véoi ngam nuoc [8].

3.2. Anh hudng ciia ché do che sang dén ty le
sOng va sinh triedng ciia ciy con

Két qua theo doi ty 1é song va sinh truéng cua
cay con Gu mat 6 thang tudi (Do, H,,) ¢ vueon wom
trong cac diéu kién che sang khac nhau duogc téng
hop trong bang 2:

Béng 2. Anh huéng ciia ché do che sing dén ty 1é séng va sinh trudng clia cdy con

NS A A 7 buong kinh goc Chiéu cao vat ngon
N Lanlap | Tylesong ® 7 em) | Sy em) | Hy(em) | S, cm)
1 89,6 0,44 0,06 21,8 0,72
Elslc%)rg)f})le 2 90,1 0,38 0,07 21,9 0,63
3 90,3 0,42 0,06 22,3 0,64
B 90 041 0,06 220 0,66
94,6 0,52 0,04 24,3 0,51
CS2 - Che 25% 2 95,1 0,50 0,05 23,9 0,56
3 94,8 0,47 0,04 24,4 0,52
1B 94,8 0,50 0,04 24,2 0,53
1 98,2 0,64 0,02 26,3 0,43
CS3 - Che 50% 97,8 0,62 0,03 25,9 0,49
3 98,0 0,61 0,03 26,4 0,46
B 98 0,62 0,03 26,2 0,46
CS4 - Che 75% 1 85,9 0,46 0,04 22,1 0,59

6 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 3/2026



KHOA HOC & CONG NGHE

2 87,2 0,41 0,05 21,9 0,64
3 87,6 0,43 0,04 22,3 0,57
1B 86,9 0,43 0,04 22,1 0,60

Ghi chu: D, Puong kinh goc (D,,); H,,- Chiéu cao rit gon.

Két qua bang 2 cho thay, & giai doan 6 thang
dau, ty le song ctia cady con Gu mat dat cao nhat
(98%) & CT CS3 va thap nhat & CT C$4 chi dat 86,9%.
Két qua kiém tra thong ké cho thay, Sig, = 0,034 <
0,05, diéu nay ching t6 ché do che sang c6 anh
huodng ro rét dén ty lé song ctia cay con Gu mat.

Két qua xtr ly thong ké thu duoc Sigpy,=0,006 <
0,05 va Sigy,, = 0,005 < 0,05, diéu nay chimg t6 ché
do che sang khac nhau c6 anh huong ro rét dén
sinh truéong vé duong kinh gdoc va chiéu cao vut
ngon cua cay con Gu mat & giai doan 6 thang tudi.
Theo do, sinh truong vé duong kinh goc trung
binh dat cao nhat (0,62 cm), chiéu cao vut ngon
trung binh dat cao nhat (26,2 cm) & CT CS3 va
thap nhat 0,41 cm (duong kinh goc), 22,0 cm
(chiéu cao vat ngon) & CT khong che sang. Sai
tieu chudn S; & cac CTTN giao dong tir 0,03 cm
dén 0,06 cm, diéu nay cho thdy, sinh truong vé
duong kinh géc cua cay con Gu mat 6 thang tudi
chua c6 su phan hda dang ké. Sai tiéu chuin S,
trung binh & cac CTTN c¢6 su phan héa manh hon

so voi sai tieu chudn S, trung binh, va giao dong tu
0,46 cm dén 0,66 cm. O CT che sang 50%, gia tri
sai tieu chuin nho nhat, cay con c6 chiéu cao dong
déu nhat.

Tt nhitng phan tich trén c6 thé khang dinh
rang, ché d¢ che sang cé anh hudng ro rét dén
ty lé song va kha nang sinh truéng cua cay con
Gu mat 6 thang tudi, trong d6 che sang 50% cho
két qua tot nhat ca vé ty lé song, sinh truong
duong kinh goc va chiéu cao vat ngon, ti€p do 1a
CT che sang 25%, va thap nhat & CT khong che
sang.

3.3. Anh huéng ctia ché d6 bon phan NPK dén
ty lé song va sinh tridng ctia cay con

Két qua theo doi anh hudng ctia ché do bon
phan dén ty l¢ song va sinh truéng vé duong kinh
goc (D) va chiéu cao vat ngon (H,,) cta cay con
Gu mat & giai doan 6 thang tudi duoc tong hop
trong bang 3 dudi day.

Béng 3. Anh hudng ctia ché do bon phan NPK dén ty 1é séng va sinh truéng
ctia cay con Gu mat 6 thang tudi

< D Puong kinh géc | Chiéu cao vat ngon
CTTN Lin1 TV 1 %
e y1¢ song (%) Dy (cm) | S;(em) | Hy, (em) | S, (cm)
1 80,7 0,45 0,07 21,9 0,89
CT1 BC) - 2 834 0,39 0,06 21,8 0,87
Khong bon phan 3 82.9 043 0,07 225 0,81
1B 82.3 042 0,07 221 0.86
\ 1 874 0,51 0,06 241 0,67
_NA A 19
ng T\I(;lé /dg ﬁf’ 84,9 0,49 0,05 23.9 0,74
& . 3 85,6 0,48 0,06 247 0,69
nudc/100 bau)
1B 86 0,49 0,06 24,2 0.7
\ 1 867 0,57 0,06 26,1 0,64
_ A A 0, b b ) b )
C(IE) III\IOI;‘;‘E’ /‘;‘?li/" 2 87.9 0,54 0,05 255 0,67
& - 3 85.2 0,55 0,05 95.4 0,58
nudc/100 bau)
1B 86,6 0.55 0,05 257 0.63
\ 1 88.2 0,63 0,05 2,5 0,46
“NH A 20
C(g(l) Nl\?lfﬁ/d;li/" 2 86,9 0,60 0,04 25,9 0,52
& ; 3 87.1 0,61 0,05 26,1 0,55
nudc/100 bau)
B 874 0,61 0.05 26,2 0.51
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Ghi chu: D,,: Puong kinh goc (D), H,,: Chiéu cao viit ngon.

Két qua & bang 3 cho thay, ty lé song trung
binh ctia cay Gu mat & cac ché do bon phan khac
nhau dat twong do6i cao, giao dong trung binh tir
82,3 - 87,4%. Trong do CT4 cho ty 1é song cao nhat
dat 87,4%, ti€p do 1a dén CT3 dat 86,6% va thap
nhat 1a CT d6i ching (khong boén phan). Tuy
nhién, kiém tra thong ké cho thay Sig,, = 0,689 >
0,05, diéu nay cé nghia rang ché do bon phan khac
nhau c6 anh huong khong ro rang dén ty lé song
ctia cay con Gu mat ¢ giai doan 6 thang tudi.

Vé sinh truong duong kinh goc, két qua xit ly
thong ké thu duoc Sigpg, = 0,0008 < 0,05, vi vay co
thé khang dinh rang ché do bon phan khac nhau
c6 anh huodng ro rét dén sinh truéng duong kinh
goc cay Gu mat. Cu thé, duong kinh goc trung
binh dat tir 0,42 cm dén 0,61 cm, trong do CT4 cho
két qua tot nhat (0,61 cm). Sai tieu chudn (Sy) &
cac CTTN giao dong tir 0,05 cm dén 0,07 cm, diéu
nay cho thay, sinh truong vé duong kinh goc cua
cay con Gu mat 6 thang tudi chua c6 su phan héa
dang ké. Tuy nhién, & nhitng CT bon phan thi sai
tieu chuan thap hon, ching t6 cay con phat trién
déng déu hon & CT khong bon phan.

Vé sinh trudng chiéu cao vit ngon, két qua xt
ly thong ké thu duoc Sigy,, = 0,004 < 0,05, diéu nay
chimg t6 ché do bon phan khac nhau cé anh
hudng ro rét dén sinh trudng vé chiéu cao cay Gu
mat 6 thang tudi. Twong tu voi sinh truong duong
kinh goc, sinh truong chiéu cao vat ngon & tat ca
cac CTTN c6 xu hudng ty 1é thuan véi lwong phan
bon. Chiéu cao vut ngon trung binh dao dong tir
22,1 cm dén 26,2 cm, trong do CT4 cho gia tri cao
nhat (26,2 cm). Sai tiéu chudn S, trung binh & cac
CTTN c6 sy phan héa manh hon so véi sai tiéu
chuén S, trung binh, va dao dong tit 0,51 cm dén
0,86 cm. O CT bon phan 60 g NPK/2 lit nude/100
bau, gia tri sai tiéu chudn nhé nhat, cay con cé
chiéu cao déng déu nhat.

Tt cac phan tich trén cho thdy, viec bé sung
thém phan boén cho ciay con Gu mat trong giai
doan vueon wom mac du chuwa cé anh hudng ro rét
dén ty lé song cta cay nhung c6 tac dung ro rét
dén kha nang sinh truéong duong kinh goc ciing
nhu chiéu cao vit ngon cta cay. Trong nghién ctru
nay, CT bon phan véi liéu luong 60 g NPK/2 lit

nudc/100 bau cho két qua tot nhat, tiép theo 1a CT
bon voi liéu luong 40 g NPK/2 lit nudc/100 bau va
thap nhat 1a CT do6i chung (khong bon phan).
Novelyn D. Buhong va Shierel F. Vallesteros
(2024) da nghién ctu anh hudéng ctia phan bon
dén tinh hinh sinh truéng ctia cay con Sindora
supa va cing thu duoc két qua tuong tu, cay con
trong trén hén hop dat co bé sung phan triun qué
cho két qua vé sinh truong tot nhat, va cay con
khoe nhat [8].

4. KET LUAN

Nhiét @6 nudc xtx Iy hat c6 anh huong ro rét
dén ty lé ndy mam cay Gu mat. Hat sau khi mai
duoc ngam trong nudc am 60°C trong thoi gian 12
gi® cho két qua ndy mam tot nhat (93,7%).

Ché do che sang c6 anh huong ro rét dén ty le
song, cting nhu sinh truéng duong kinh goc va
chiéu cao vut ngon cay con Gu mat. Trong 6 thang
dau, che sang 50% 1a phu hop nhat, cho két qua vé
ty 1é song cao nhat (98%), sinh truong duong kinh
goc va chiéu cao ciing lon nhat, twong tng la 0,62
cm va 26,2 cm.

Ché do bon phan cé anh huong khong ro rét
dén ty 1é song cua cay con Gu mat 6 thang tudi,
nhung cé anh huong ro rét dén sinh treong duong
kinh g6c va chiéu cao vat ngon cta cay. Theo do,
bon phan NPK voi ham luong 60 g/2 lit nudc/100
bau voi chu ky bon 7 ngay 1 lan cho két qua vé
sinh truong duong kinh goc va chiéu cao 1a tot
nhat, teong tmg 1a 0,61 cm va 26,2 cm. Cay con
sinh treong dong déu nhat.

Do han ché vé thoi gian, nghién cttu moéi danh
gia duoc anh huéng cta anh sang va ché do bon
phan dén sinh trudng cta cay con 6 thang tudi, can
tiép tuc theo doi va danh gia sinh truéng cua cay
trong giai doan ti€p theo cho dén khi cay du tieu
chudn xuat vuon.
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A STUDY ON PROPAGATION TECHNIQUES OF Sindora siamensis Teysm. ex Mig FROM SEEDS

Dang Van Ha', Nguyen Thi Yen'
! Vietnam Forestry Univitsiy

Abstract

Sindora siamensis Teysm. ex Miq is a rare and valuable tree species with high-quality, durable
timber, attractive grain, and high economic value. This paper presents several results on the
propagation of Sindora siamensis from seeds in a nursery. The seeds were collected at the end of
October from Lé Hong Phong Protection Forest, Lam Dong province, then cleaned, treated for
pathogens, scarified, and soaked in water for 12 hours at different temperatures. The experimental
results show that soaking seeds in warm water at 60°C produced the best germination rate,
reaching 93.7%. Shading regimes had a significant effect on survival rate as well as on root collar
diameter and height growth of 6-month-old seedlings. A 50% shading treatment was found to be the
most suitable, resulting in the highest survival rate (98%), a root collar diameter of 0.62 cm, and a
height of 26.2 cm. Fertilization regimes did not significantly affect survival rate but had a clear
influence on the growth of 6-month-old seedlings. The application of NPK fertilizer at a rate of 60 g
per 2 liters of water per 100 seedling bags, applied every 7 days, yielded the best results, with a
survival rate of 87.4%, a root collar diameter of 0.61 cm, and a seedling height of 26.2 cm.

Keywords: Sindora siamensis, germination rate, propagation, seed treatment.
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PHAN LAP VA XAC BINH THUC KHUAN THE €O KHA
NANG LY GIAI VI KHUAN Sal/monella TREN THIT GA O
MOT SO CHO TRUYEN THONG CUA TiNH VINH LONG

Nguyén Trung Tryc® ", Quach Vin Cao Thi!, Huynh Thi Diém Chinh?
! Khoa Sinh hda - Thure pham, Truong Dai hoc Sir pham Ky thuat Vinh Long

? Truong THPT Nguyén Thong, tinh Vinh Long
"Email: trucnt@vlute.edu.vn

TOM TAT

Salmonella spp. thuong duoc phat hién trong cac san pham thit gia cam tuwoi séng va 1a mot trong
nhing tac nhan chinh gay ngo doc thuc phdm & nguoi tiéu dung. Do do, nghién ctru nay duoc tién
hanh nhim phan lap, tuyén chon va dinh danh cac chiing thuc khuén thé (TKT) c6 kha nang ly giai
Salmonella spp. trén thit ga thu thap tit mot s6 cho truyén thong tai tinh Vinh Long. Cac ching
TKT duoc phan lap va danh gia phd ky chi doi voi cac chung Salmonella khéo sat dua vao phuong
phap tao vét tan trén thach hai lop (double - layer agar plaque assay). Két qua cho thdy, ching TKT
PSP9_9 c6 kha nang ly giai 9/21 chung Salmonella spp. (42,86%). Hinh thai cia chung PSP9_9
duoc xac dinh bang kinh hién vi dién t& truyén qua (TEM) va duoc phan loai thudc ho
Chaseviridae, b0 Caudovirales. Danh gia kha nang kiém soat vi khudn Sa/monella spp. cia TKT
PSP9_9 trén thit ga sau 24, 48, 72 gid cho thdy, mat s6 vi khuin Salmonella & cac nghiém thic c6
b6 sung TKT giam 1,82 - 2,93 log CFU/mL so voi d6i ching tai ca 8°C va 25°C. Cac két qua nay cho
thay, TKT PSP9_9 c6 tiém nang tmg dung trong kiém soat vi khuin Sa/monella spp. va nang cao an

toan vi sinh cho thit ga trong qua trinh bao quan.

Tt khoa; Salmonella spp., pho ky chu, thit g4, thuc khuan thé, virus.

1. BAT VAN BE

Salmonella spp. 1a mot trong nhitng tac nhan
gay bénh lay truyén qua thuc phdm phé bién va
nguy hiém trén toan thé gioi, diac biét lien quan
dén cac san phidm thit gia cam [1, 2]. Theo
Balasubramanian va cs (2019), Miljkovi¢ (2025),
Salmonella 14 mét trong bon nguyén nhan hang
dau gay bénh tiéu chdy do thuc phdm, voi hang
triéu ca mac moéi nam, trong d6 phan 16n lién quan
dén viéc tieu thu thit va tring gia cam nhiém
khudn [3, 4]. Theo bdo cdo cta Worldmetrics
(2026) [5], woc tinh co6 khoang 21 triéu ca nhiém
Salmonella mdi nam trén toan cau, nhan manh
ganh nang bénh tat dac biét & cac nudc thu nhap
thap va trung binh. Cac bdo c4o & nhiéu quoc gia
cho thay, thit ga song duoc ghi nhan 1a nguén lay
nhiém Salmonella cht yéu do qua trinh giét mé,
van chuyén va bay ban khong dam bao diéu kién
vé sinh [6, 7].

O Viét Nam, trong d6 co tinh Vinh Long, he
thong cho ban 1€ truyén thong van chiém ty 1¢ lon

trong phan phoi thuc phadm twoi song. Tuy nhién,
diéu kién bao quan va kiém soat vi sinh tai cac cho
nay con han ché, dic biét trong boi canh khi hau
nhiét d6i nong 4m, tao diéu kién thuan loi cho vi
khuan phat trién va lan truyén. Nhiéu nghién ctru
cho thdy, ty le nhiém Sa/monella trén thit gia cam
tai cac cho ban 1é & khu vuc Pong Nam A con &
muc dang lo ngai [8, 9]. O tinh Vinh Long, nghién
ctru ctia H6 Xuan Yén va cs (2019) [10] cho thay
st hién dién cta vi khuan Salmonella spp. trén ga
va moi truong chan nudi tai cac néng ho & tinh
Vinh Long. Nghién cttu ctia Ly Thi Lién Khai va cs
(2020) [11] vé nguon lay Salmonella tir dong vat
sang nguoi tai cac tinh khu vuc Péng bang song
Cttu Long cho thay, vi khudn Salmonella duoc phat
hién trén thit ga voi ty 1é khoang 8,81% trong cac
mau khéo sat tai 10 mé va cho ban 1é. Két qua nay
cho thay, thit gia cam 1a nguén thuc phdm c6 nguy
co mang Salmonella, dac biét trong diéu kién giét
mo va phan phdi truyén thong. Diéu nay lam gia
ting nguy co ngd doc thuc phdm va anh hudéng
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truyc tiép dén sic khoe cong déng. Bén canh do,
tinh trang khang khang sinh ngay cang gia tang &
cac chung Salmonella phan lap tir thuc phdm dang
trd thanh van dé nghiém trong [12, 13]. Dac biét,
nhiéu nghién ctru cho thay su xuat hién ngay cang
nhiéu ching Salmonella da khang thudc, lam giam
hiéu qua diéu tri va kiém soat dich bénh [14 - 16]. Do
do, viec tim kiém cac bién phap kiém soat sinh hoc
an toan, hiéu qua va than thién véi méi truong la xu
huong tat yéu trong ddm bao an toan thuc pham.
Trong nhimg nam gan day, TKT (bacteriophage/
phage) duoc xem la mot giadi phap sinh hoc day
tiém nang trong kiém soat vi khuin gay bénh trén
thuc pham [17]. TKT c6 tinh dac hiéu cao doi voi
vi khuan ky chu, kha nang ly gidi manh va it anh
hudéng dén chat luong cam quan ctia thuc phdm
[18]. Cho dén nay, c6 nhiéu nghién ctru trong va
ngoai nuéc da ching minh hiéu qua ctia TKT
trong viéc 1am giam mat s6 Sa/monella trén thit ga
va cac san pham gia cam trong diéu kién bao quan
lanh va nhiét @6 phong [19, 20]. Cac nghién ctu
truoc day da ching minh tiém nang tmg dung cta
thé thuc khuin trong kiém soat Salmonella.
Nghién ctru ctia Dong va cs (2025) [21] da phan
lap TKT PS2 co6 kha nang ly giai S. enterica gay
bénh trén ga va vit tai tinh Hai Duong, voi pho ky
cht rong trén 30 ching Salmonella, chu ky tiém
tang khoang 25 phut va tinh 6n dinh trong khoang
pH 5 - 12 va nhiét do tir -20 dén 60°C. Tuong tu,
Duc va cs (2018) [22] da phan lap 18 chung TKT
tir da va mé ga song; hoén hop 5 chiing TKT khi xt
ly mau wc ga nhiém S enteritidis va S
typhimurium giup giam dang ké so luong vi khudn
song, lan luot 1,41 va 1,86 log CFU/méau & 8°C va
dat muc giam toi da 3,06 va 2,21 log CFU/miéng &
25°C (P < 0,05). Ngoai ra, két qua nghién ctru cia
Pelyuntha va cs (2022) [23] cho thay, viéc st dung
hon hop TKT (cocktail phage) trong chan nuoi ga
thit tai Thai Lan c6 thé lam giam dang ké mic do
nhiém Salmonella trong duong ruot. Tai Trung
Quoc, Cao va cs (2022) [24] bao cao rang, TKT
vB_SalP_LLDW16 phan lap tir nuwéc thai va phan
trang trai ga c6 kha nang ly giai téi 88% cac chung
Salmonella thtt nghiém, dong thoi lam giam tai
luong vi khudn trong mau va cai thién cac tén
thuong bénh ly & ga. Nhing két qua nay cho thdy,

TKT c6 tiém nang tmg dung hiéu qua trong kiém
soat Salmonella trong thit ga song va chudi thuc
pham. Do d¢, viéc ung dung TKT khong chi gop
phan kiém soat vi sinh vat gay bénh ma con phu
hop voi xu huong gidm st dung hoa chat va khang
sinh trong chuéi thuc phdm. Tuy nhién, cho dén
nay, chua c6 cac nghién ctu vé TKT Salmonella
tren thit ga ban lé & cac cho truyén thong tai tinh
Vinh Long.

Hiéu qua cta TKT phu thuoc nhiéu vao dic
diém sinh hoc ctia ching vi khudn va diéu kién
moi truong nuodi cdy [25, 26]. Cho dén nay, cac
nghién ctru vé phan lap, tuyén chon va dinh danh
TKT c6 kha ning ly giai Sa/monella tir nguén mau
thit ga tai Viet Nam con han ché, dic biét 1a tai cac
cho truyén théng - noi tiém 4n nguy co 6 nhiém
cao. Bén canh do, viéc nghién ctru, phan lap va xac
dinh cac ching TKT c6 phd ky cht phu hop véi
cac chang Salmonella lvu hanh tai dia phuwong la
can thiét nham xay dung co s& khoa hoc cho tmg
dung thuc té. Vi vay, nghién ctru “Phan lp va xdc
dinh TKT c6 kha nang ly gidi vi khuan Salmonella
trén thit ga & mot so cho truyén thong cua tinh
Vinh Long” duoc thuc hién. Phuong phap nay co
nhiéu tinh wu viét so voi cac bién phap truyén
théng nhu khong stt dung khang sinh hodc hoa
chat dé kiém soat vi khuin. Ngoai ra, két qua
nghién cttu cing mo ra huéng tmg dung bién phap
kiém soat sinh hoc an toan, bén vimg, gép phan
nang cao chat luong va an toan thuc pham, bao vé
stc khoe cong dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Hai muoi mot ching vi khudn Salmonella st
dung trong nghién cttu nay duoc phan lap tir cac
mau thit ga thu thap tai cac cho truyén thong trén
dia ban tinh Vinh Long [16]. Vi khudn Salmonella
dugc phan 1ap trén moi truong Salmonella Shigella
agar (SS-agar, HiMedia, An P¢) dua theo phuong
phap ctia Tarabees va cs (2017) [27]. Ngoai ra,
mau co, da va gan ga dung cho qua trinh phan lap
TKT duoc thu mua tir cac ho kinh doanh nhd 1é tai
cac cho truyén thong & tinh Vinh Long.

2.2. Phuong phép thu mau

Tai méi dia diém khdo sat, bao gdm: Phuong
Long Chau, Binh Minh va cac xa Long Ho, Tam
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Binh, Tra On, Trung Thanh, C4i Nhum, Tan Qudi,
chon ngau nhién mot cho truyén thong ban thit ga
tuoi dé thu mau. Mau duoc thu theo TCVN 10780-
1:2017 [28]. O mdi cho, chon ngiu nhién 3 sap ban
thit ga; tai mai sap, thu ngau nhién 3 loai mau gém
co, da va gan. Mau duoc 14y bang cach cat tai cac
vi tri khac nhau trén tirng phan (mdi mau cat 3 - 4
vi tri), moi vi tri khoang 50 g. Cac phan mo sau ctia
modi mau khi cat duoc gop lai thanh mot mau
chung (150 - 200 g/cho), cho vao tui vo trung, bao
quan trong thung lanh va van chuyén vé phong thi
nghiém dé tién hanh phan lap TKT Salmonella.

2.3. Phuong phap phan lap TKT Salmonella

Nghién ctu st dung phuong phap vét tan
(plaque) bang thach hai 16p cia Kropinski va cs
(2009) [29] @é phan lap TKT Salmonella. Truéc
tién, cho vao binh tam giac hon hop gdém: 100 mL
moi truong LB 1ong (Luria Bertani broth medium),
10 mL CaCl. 1 M, 50 g mau thit ga (mau co, da va
gan xt ly rieng) va 100 uL dich tang sinh vi khuin
Salmonella, sau @6 G qua dém & 37°C. Sau thoi
gian 1, 1dy 2 mL dich nuéi cdy chuyén sang 6ng
nghiém va bd sung chloroform véi nong do cudi
0,5%, lac nhe trong 30 phut. Tiép theo, ly tam &
6.000 vong/phut trong 5 phut & 4°C. Phan dich
trong sau ly tam duoc thu va pha loang dén 10 °
bang dung dich dém SM (Sodium chloride-
Magnesium sulfate buffer) dé tién hanh phuong
phap dia kép. Lop thach nén st dung moi truong
TSA (Tryptone soya agar), 16p thach pha gém 4
mL LB chita 0,4% agar, 200 puL dich tang sinh
Salmonella va 100 pL dich TKT thuan. Cac dia
duoc G qua dém & 37°C va quan sat su xuat hién
clia cac veét tan.

Cac vét tan co kich thuoc va dac diém hinh
thai tuong tu nhau (vung trung tim ly giai vi
khuin) duogc cdy tach riéng vao 5 mL moi truong
TSA 16ng, b6 sung 50 pL CaCl. 1 M va 250 pL dich
tang sinh Salmonella, sau d6 1 & 37°C trong 6 gio
nham tang sinh TKT. Sau giai doan ting sinh, b6
sung chloroform 0,5%, lic nhe trong 30 phut va
tién hanh ly tam ¢ 6.000 vong/phut trong 5 phut &
4°C. Dich trong sau ly tam ti€p tuc duoc pha loang
dén 10" ° biang déem SM va thuc hién lai phuong
phap dia kép véi 16p thach nén TSA va 16p phu
gém 4 mL LB 0,4% agar (giit & 40°C), 200 uL dich

tang sinh Salmonella va 100 pL dich TKT thuan.
Cac dia duoc 11 qua dém & 37°C va theo doi su hinh
thanh vét tan. Qua trinh phan lap duwoc lap lai
nhiéu 1an cho dén khi thu dwoc cac vét tan déong
nhat vé hinh thai va kich thuoc.

2.4. Xac dinh phd ky chil va dinh danh ching
TKT Salmonella phan 1ap duoc

Pho ky cht cta cac ching TKT phan lap duoc
doi voi cac chiing Salmonella dwoc thuc hién bang
phuong phap nho giot trén thach hai l6p caa
Kropinski va cs (2009) [29]. Cac budc duoc thuc
hién nhu sau:

DPau tién, cac dia petri chira moéi truong thach
TSA duoc chia 6 va danh so, trong d6 moi dia twong
tmg voi mot chiing vi khuin Salmonella va méi 6
dai dién cho mot chiing TKT. Tiép theo, chuin bi
16p thach pht bang cach tron 4 mL moi truong LB
chira 0,4% agar (gitt & 40°C) v6i 200 pL huyén phu
cua ting ching Salmonella c6 mat s6 phu hop voi
ting thi nghiém, sau d6 d6 lén bé mat dia TSA va
dé kho trong 15 - 20 phat. Ké dén, st dung
micropipette nhé 5 - 10 pL huyén phu cta timg
dong TKT vao cac 6 tuong tmg trén bé mat thach.
Cac dia duoc 1 & 37°C trong 24 gio, sau d6 quan sat
st hinh thanh cac vét tan. Sau cung, chon 1 - 2
ching TKT tao nhiéu vét tan nhat trén dia dé ti€p
tuc nghién ctru. Ngoai ra, ching TKT Salmonella
sau khi duogc tuyén chon sé duoc gtri dén Vién Ve
sinh Dich té Trung wong dé chup anh bang kinh
hién vi dién tt truyén qua (TEM).

2.5. Danh gia kha ning kiém soat vi khuin
Salmonella ctia cac chiing TKT phan lap dwoc trén
thit ga

Ching TKT Salmonella dwoc tuyén chon
(ching co6 kha nang tao nhiéu vét tan nhat trong
khéao sat phé ky cht) duoc st dung dé danh gia
kha nang ly gii vi khudn trong diéu kién in vitro
va trén thit ga theo phuong phap ctia O’Flynn va cs
(2004) [30].

Thi nghiém trong ong nghiém (in vitro):

Ban dau, hon hop gom 5 mL mdi truong LB
long va 3 mL dich huyén phu vi khuin Salmonella
(10° CFU/mL) dugc chuédn bi va a trong 30 phut.
Sau d6, b6 sung 3 mL dich thuc khuadn thé (10°
PFU/mL) dac hiéu Salmonella vao hon hop. Cac
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ong nghiém duoc 0 & hai muc nhiét do: 8°C (twong
ung voi diéu kién bao quéan lanh) va 25°C (nhiét do
phong thi nghiém). Sau 24, 48, 72 gid, mau duoc
thu thap, trai dia trén moi truong SS-agar va ti€n
hanh dém so6 luong vi khuin song sot. Nghiém
thic d6i ching duwoc thuc hién tuwong tu nhung
thay dich TKT bang 3 mL dung dich dem SM.
Toan bo so6 lieu sau do duoc thu thap, xit ly va
phan tich nham danh gia hiéu qua tc ché vi khuin
ctia TKT duéi timg diéu kién thi nghiém.

Thi nghiém trén thit ga

Ban dau, cac mau tht duoc chuin bi bang
cach str dung miéng trc ga da tiét trung (2 cm?) va
cho tiép xuc voi 3 mL huyén phu Sa/monella (10°
CFU/mL) trong 30 phat nham dam bao vi khudn
bam déu trén bé mat mau. Sau do, 3 mL dich thuc
khuin thé dac hiéu Salmonella (10° PFU/mL)
duoc bé sung vao tirng mau. Cac mau duoc 0 & hai
diéu kién nhiét do khac nhau, cu thé la 8°C va
25°C. Tai cac thoi diém 24, 48, 72 gio, mau duoc
thu thap va dinh luong mat s6 vi khudn bang
phuong phap trai dia trén moi truong SS-agar.
Nghiém thic d6i chimg duoc thuc hién twong tu
nhung thay dich thuc khuin thé bang dung dich
dem SM. Két qua thu duoc duoc phan tich nham
danh gia hiéu qua tc ché Salmonella cta thuc
khuan thé trén bé mat thit ga dudi cac diéu kieén
bao quan khac nhau.

2.6. Phuong phap xtx Iy s6 liéu

Céc s0 liéu thu duoc duoc xtt ly biang phan
mém Excel 2019 va Minitab 2020. Phan tich
phuong sai mot nhan t6 (One-way ANOVA) duoc
stt dung dé danh gia su khac biét gitra cac nghiém
thicc bang phép kiém dinh Tukey véi mtc y nghia
p < 0,05.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ké qua phan 1ap cic ching TKT
Salmonella

Két qua phan lap cho thdy ca 18 mau gop thit
ga (t6ng hop tir 162 mau don goém co, gan va da ga
thu thap tai cac xa, phuong cua tinh Vinh Long)
déu xuat hien TKT, thé hién qua cac vét tan co
kich thuéc dao dong tir 1 - 5 mm trén dia thach hai
lop (Hinh 1). Trong s6 nay, chi c6 1/18 mau phat
hien TKT ngay & lan khao sat dau tién; 17 mau con

lai chi ghi nhan TKT & lan khéo sat thit hai khi st
dung ching vi khuin phan lap tir lan khao sat
trude lam vat cha cho qua trinh phan 1ap. T cac
ching TKT thu duwgc, hai ching TKT cuaa
Salmonella duoc chon ngau nhién va ti€én hanh
tach rong nhiéu lan cho dén khi thu duoc cac vét
tan ro rang, dong nhat vé kich thuéc (Hinh 1). Cac
ching nay sau do6 duoc luu trir va st dung cho cac
thi nghiém tiép theo.

Hinh 1. Két qua phan lap TKT
vi khuin Salmonella spp.

Salmonella spp. 1a nhoém cac vi khuén cé hai,
xuat hién & nhitng moi treong hay thuc pham bi 6
nhiém. Nhiéu nghién ctu cho thay, TKT cé thé
tim thay & bat ki moéi treong nao cé chira ky chua
thich hop [31]. Két qua nghién cttu nay da phat
hien TKT hién dién trén thit ga tuoi song va cac
nghién ctu khac truéc do cing da phan lap duoc
TKT trén thit ga. Nghién cttu ctia Duc va cs (2018)
[32] da phan lap duoc 18 ching TKT Sa/monella tir
40 mau thit ga song. Tuong tu, nam 2020 ti€p tuc
phan lap 8 chiung TKT ly giai Sa/monellaspp. ti
cac san pham thi ga [33]. Abdelsattar va cs (2021)
[34] da duoc phan lap duoc phage ZCSE6 c6 kha
nang chong nhiém khuén Sa/monella spp. tit mau
cac sita nguyén liéu.

3.2. Két qua khao sat phd ky cha cia TKT
Salmonella phan lap duoc

Két qua khao sat phé ky chu cta 2 chung TKT
Salmonella spp. dai dién phan lap t thit ga duwoc
trinh bay trong bang 1 cho thdy, ching TKT
PSP9_9 ly giai duwoc 9/21 (42,86%), TKT PSP8_8 ly
gidi dwoc 3/21 (14,29%) chung vi khudn
Salmonella voi mitc @0 manh yéu khac nhau thé
hién qua vét tan tir ro dén mo. Tir d6 cho thay,
ching TKT PSP9_9 c6 dong liec manh hon, c6 kha
nang ky sinh rong va c6 tiém nang dé lua chon cho
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viéc thuc hién cac thi nghiém tuong tiw khac. Con
doi voi chiing TKT PSP8_8 c6 phd vat cht hep hon
ciing da cho thay tinh dac hiéu caa TKT khi ky
sinh trén cac chung vi khuin khao sat.

Bang 1. Phé ky chu ciia cac dong TKT Salmonella

phan 1ap
T Ching vi TKT TKT
khuin PSP8_8 PSP9_9

1 SP1_1 - +
2 SP2_2 - -

3 SP3_3 - +
4 SP3_4 - -

5 SP4_5 - -

6 SP4_6 - -

7 SP5_7 +

8 SP8_8 -

9 SP9_9 +

10 STH_10 - -
11 STH_11 - -
12 STH_12 - -
13 STH_13 + -
14 STA_14 - -
15 STN_15 - +
16 STO_16 - +
17 STB_17 - -
18 SLH_18 - +
19 SMT_19 - +
20 SBM_20 - -
21 SVL_21 - -
Ghi chi: (+): TKT Iy gidi vi khudn; (): TKT

khong ly gidi vi khuan.

Nhin chung, két qua nghién ctru nay phu hop
voi cac cong bo truoc day vé phé vat cha caa TKT
do6i voi Salmonella. Nghién ctru cia Rahaman va cs
(2014) [35] da phan lap dugc TKT SAL-PG tir nuéc
thai gin trang trai gia cam, c6 kha nang ly giai 7/9
(77,77%) chang Salmonella spp. Yildirim va cs
(2018) [36] ghi nhan phé vat cha kha rong cta cac
TKT S. typhimurium va S. enteritidis, voi kha nang
ly giai lan luot tir 3 - 18 (9,09 - 54,55%) va 2 -5 (3,57
- 26,79%) chiing trong tong s6 36 chung Salmonella
spp. duoc thir nghiém. Tuwong tuw, nghién ctu cta
Duc va cs (2018) [32] cho thay, cac TKT phan lap

ttr mau ga co6 kha nang ly giai 2 - 16 (9,09 - 72,72%)
trong téng s6 22 chung Salmonella spp. khao sat.
Ngoai ra, nghién cttu ctia Pelyuntha va cs (2021)
[37] cing ghi nhan 18/20 TKT phéan lap duoc cé
kha nang ly giai Salmonella spp., voi ty 1é tit 69,4 -
88,9%. So voi cac nghién cttu trén, mac du ty 1é ly
giai trong nghién ctu nay c6 phan thap hon,
ching TKT PSP9_9 van thé hién hoat tinh ly giai
noéi troi so voi cac chung con lai, cho thay tiém
nang tng dung trong cac thi nghiém ti€p theo
ciing nhu trong kiém soat Sa/monella trong bao
quan thuc pham.

3.3. Ké&t qua dinh danh cic ching TKT
Salmonella phan lap duoc

Hinh thai ching TKT PSP9_9 duoc xac dinh
bang kinh hién vi dién t& truyén qua (Hinh 2).
Hinh 2 cho thay, ching TKT PSP9_9 thuoc bo
Caudovirales. Ching TKT PSP9_9 ¢6 cau truc dau
thap nhi dién duong kinh 62,02 x 64,56 nm, co
duoi thu gon voi chiéu dai 86,42 nm nén PSP9_9
duoc xac dinh thuoc bo Caudovirales va ho
Chaseviridae [38].

Hinh 2. Hinh thai chiing TKT PSP9_9 duoc soi
bang TEM (khung ty lé¢ 100 nm)

So sanh voéi két qua hinh thai ching TKT qua
TEM ctia cac nghién cttu khac twong tu cho thay,
nhiéu ching TKT Salmonella spp. thudoc bo
Caudovirales va ho Myoviridae voi Kich thudc co
su khac biét. Nghién ctu ctia Kumar va cs (2022)
[39] phan lap dugc TKT PhiSalmchickl cé dau hai
muoi mat véi duong kinh 130 £ 5 nm va duéi co rat
dai véi 133 + 5 nm; anh TEM caa TKT PA13076 co
hinh bau duc, duong kinh 66 nm va duéi dai 90
nm, duong kinh 18 nm; PC2184 duoc s hitu mot
dau hinh khéi hai muoi mat, duong kinh 65 nm va
mot dudi co lai, chiéu dai 106 nm, duong kinh 17
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nm [26]; ching TKT vB_STM-2 dwoc phan loai
thuoc ho Myoviridae do c6 mot dau tron c6 hinh
dang d6i xtng duong kinh 51,27 nm va mot cai
duoi co vo boc co lai dai 94,42 nm [40]; tat ca 6
ching TKT Salmonella spp.: OSM, OSF, OSG,
JSP, OSA, OSD duoc Hussein va cs (2018) [41]
phan lap déu thuoc ho Myoviridae. Ngoai ra, c6
nhiéu nghién ctru khac vé quan sat anh TEM cua
ching TKT ciing da xac dinh hinh thai chang TKT
Salmonella spp. thudc ho Siphoviridae [40 - 43], ho
Podoviridae [44, 45). Tuy nhién, chua c6 nhiéu
nghién ctu ghi nhan ching TKT Salmonella spp.
thuoc ho Chaseviridae nén kha nang ching TKT
PSP9_9 la mot loai méi duoc phat hién va moé ta
hodc 1a loai TKT c6 phé ky cht rong.

3.4. Kha ning kiém soat vi khuidn Samonella
ciia chiing TKT phan 1ap duwoc

Chang TKT PSP9_9 dai dién duoc tuyén chon
dé khao sat kha nang tieu diét vi khuin Samonella
spp. phan lap tir thit ga, két qua duoc trinh bay
trong bang 2 va 3. Két qua & bang 2 va 3 cho thay,
su tuong dong két qua ¢ 2 diéu kién moi truong thi

nghiém (moi truong LB va thit ga). Trong do, & tat
ca cac nghiém thice khi c6 bé sung ching TKT
PSP9_9 déu ghi nhan duoc mat s6 vi khuidn SP9_9
khac biét c6 y nghia thong ké so voi nghiém thic
doi chung khong bd sung chung TKT PSP9_9.
Nghiém thttc c6 bd sung chiung TKT PSP9_9 c6
mat s6 vi khuidn SP9_9 giam, nghiém thic khong
b6 sung chiung TKT PSP9_9 c6 mat s6 vi khudn
SP9_9 tang so voi ban dau (5,08 log CFU/mL). Khi
c6 b6 sung chung TKT PSP9_9 & diéu kién nhiet
do 8°C sau 24 gio, 48 gio, 72 gio khdo sat mat so vi
khudn SP9_9 giam lan luot 1a 1,51; 1,62; 1,70 log
CFU/mL (moi truong LB) va 1,92; 1,90; 1,82 log
CFU/g (moi truong thit ga), & diéu kién nhiét do
25°C sau 24 gio, 48 gio, 72 gior khao sat mat so vi
khudn SP9_9 giam lan luot 1a 2,29; 2,54; 2,80 log
CFU/mL (moi truong LB) va 1,90; 2,21; 2,93 log
CFU/g (moi truong thit ga). Nhu vay, trong thi
nghiém nay, & nhiét do 25°C chiang TKT PSP9_9
kiém soat mat s6 vi khuan tot hon & nhiét do 8°C
va sau 72 gio chung TKT PSP9_9 van duy tri mat
s6 vi khuan gidm.

Béang 2. Kha niing ly gidi vi khuin Samonella ctia chiing TKT PSP9_9 trong méi truong LB

Nghiém thite _ Mat sé \Vi khuin (Log CFU/ mL) _
0 gio 24 gior 48 gioy 72 gioy
NT_9 5,08 £ 00™ 5,67 + 0,24 5,82 + 0,052 5,71 + 0,78
NT_10 5,08 £ 00™ 3,57 £ 0,47 3,46 + 0,55 3,38 +0,83"
NT_11 5,08 £ 00™ 7,43 + 0,55° 7,35 + 0,59 7,14 + 0,97
NT_12 5,08 £ 00™ 2,79 £ 0,59 2,54 + 0,55¢ 2,28 + 0,18

Ghi chu: NT 9 (doi chung 8C), NT 10 (b6 sung ching TKT PSP9_9, 8C), NT__11 (doi ching 25°C),
NT 12 (b6 sung ching TKT PSP9_9, 25 C). Céc gi4 tri trong bang (trung binh + do léch chuin cia 3 Iin
13p lai), trong cung mot cot, cdc chir cdi theo sau céc sé khdc nhau thi khac biét co y nghia thong ké (P <
0,05); ns: Khéc biét khong co y nghia thong ké.

Béng 3. Kha niing ly gidi vi khuin Samonella ctia chiing TKT PSP9_9 trong méi trieong thit ga

Nghiem thitc § Mat sd.\\/i khuin (Log CF [{/ 2) _
0 gio 24 gio 48 gioy 72 gioy
NT_13 5,08 £ 00™ 6,30 + 0,52 6,10 + 0,63* 5,94 + 0,98
NT_ 14 5,08 £ 00™ 3,26 +0,01¢ 3,18 +0,19¢ 3,16 + 0,107
NT_15 5,08 + 00 7,69 £ 0,36 7,85 £ 0,59° 7,81 £ 0,85°
NT_16 5,08 + 00 3,18 + 0,874 2,87 +1,06¢ 2,15 + 0,059

Ghi chu: NT 13 (doi ching 8&C), NT 14 (b0 sung ching TKT PSP9 9, 8&C), NT_15 (doi ching
25C), NT 16 (b6 sung ching TKT PSP9_9, 25°C). Céc gid tri trong bang (trung binh + do léch chuin
cua 3 Ian Iap lai), trong cung mot cot, cdc chir cdi theo sau cdc so khac nhau thi khdc biét co y nghia
thong ké (P < 0,05); ns: Khéc biét khong co y nghia thong ké.
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Két qua nghién cttu nay cing da cho thay su
tuong dong voi két qua & cac nghién cttu khac khi
thi nghiém trén thit ga. Nghién cttu ciia Esmael va
cs (2021) [46] da ching minh mot hon hop
(cocktail) cua 2 loai phage SPHG1, SPHG3 da
kiém soat dugc hoan toan su phat trién cta S
Typhimurium EG.SmT3 trong thuc phdm bi 6
nhiém (stra, thit ga va nudc) sau 48 gio, & 4°C hoac
25°C. Dac biéet 1a & 25°C, TKT cho hiéu qua nhanh
hon so voi 4°C. Nghién ctru ctiau Yeh va cs (2017)
[47] thtt nghiém hiéu qua cua mot ché pham
thuong mai c6 chita TKT S16 va Felix-Ola (FOla)
¢ diéu kién 4°C cho thdy, trong thoi gian 6 gio
giam 1 log CFU/g; 18 gio giam 0,8 log CFU/g
(thit d6); 30 phut giam 1,1 log CFU/g; 6 gid giam
0,9 log CFU/g (thit gia cam). Ung dung trong
bao quan san phdm an lién, két qua nghién ctu
cua Huang va cs (2018) [48] da ghi nhan hiéu qua
vuot troi cua TKT LPSE1 & diéu kién nhiét do 28°C
so voi 4°C da lam giam luwong Salmonella spp.
trong stta tir 1,44 hoac 2,37 log CFU/mL, trong
xuc xich 0,52 log CFU/mL. Nghién ctu cta
Guenther va cs (2012) [49], Kang va cs (2013)
[50], Spricigo va cs (2013) [51] da ap dung tinh
hiéu qua ctia TKT trong viéc loai bo Salmonella
spp. ctia TKT sau 24 gio & cac loai thuec pham nhu:
Xuc xich, ga tay thai lat, da ga.

4. KET LUAN

Da phan lap thanh cong cac chang TKT ky
sinh trén vi khuan Salmonella ttt mau thit ga ban lé
tai cac cho truyén thong & tinh Vinh Long. Trong
s6 do, chung TKT PSP9_9 duoc xac dinh thuoc bo
Caudovirales va ho Chaseviridae dua trén két qua
phan tich hinh thai bang kinh hién vi dién t
truyén qua (TEM). Chtiing PSP9_9 c6 kha ning ly
giai 9/21 (42,86%) chung Salmonella spp. duoc
khao sat. Ngoai ra, chung TKT PSP9_9 thé hién
hiéu qua trong viéc kiém soat Salmonella spp. trén
thit ga sau 24, 48, 72 gio xit Iy. O cac nghiém thic
b6 sung TKT, mat s6 Salmonella giam dang ké so
voi nghiém thuc doi chimg tai ca hai muc nhiet do
8°C va 25°C. Tuy nhién, can ti€p tuc nghién ctu
cac yéu to moi truong (pH, dung moéi hitu co) anh
huéng dén hoat tinh cta cac ching TKT khac
nhau nham bé sung co s& dit lieu phuc vu cho viéc

phat trién va san xuat ché pham TKT tng dung
trong kiém soat thuc ph4m nhiém khuén.
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ISOLATION AND IDENTIFICATION OF BACTERIOPHAGES CAPABLE OF LYSING Salmonella
ON CHICKEN MEAT COLLECTED FROM TRADITIONAL MARKETS IN VINH LONG PROVINCE

Nguyen Trung Truc', Quach Van Cao Thi', Huynh Thi Diem Chinh?

! Faculty of Biochemistry and Food Technology,
Vinh Long University of Technology Education

? Nguyen Thong High School, Vinh Long province
Abstract

Salmonella spp. are commonly present in raw poultry products and represent one of the major
foodborne pathogens posing significant risks to consumers. Therefore, this study was conducted to
isolate, select, and identify bacteriophage (phage) strains capable of lysing Salmonella spp. on
chicken meat collected from selected traditional markets in Vinh Long province. Using the double-
layer agar plaque assay, phage strains were isolated and evaluated for their host range against the
Salmonella strains tested. The results showed that phage strain PSP9_9 was able to lyse 9 out of 21
Salmonella spp. strains (42.86%). The morphology of PSP9_9, determined by transmission electron
microscopy (TEM), revealed that it belongs to the family Chaseviridae, order Caudovirales.
Assessment of the biocontrol efficacy of phage PSP9_9 on chicken meat after 24, 48, 72 hours
showed that Sa/monella counts in phage-treated samples decreased by 1.82 - 2.93 log CFU/mL
compared with the control at both 8 C and 25°C. These findings indicate that phage PSP9_9 has

promising potential for application

in controlling Sa/monella spp.

and enhancing the

microbiological safety of chicken meat during storage.

Keywords: Salmonella spp., host range, chicken meat, bacteriophage, virus.
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KHAO SAT ANH HUONG CUA TY LE PHOI TRON
PROTEIN DAU NANH, GLUTEN VA NAM BAO NGU
PEN BAC TiNH CUA BURGER THUC VAT

Nguyén Thi Hién' 2", Pham Hitu Thinh'2,

Huynh Ngoc Minh Anh' % Tran Nguyén Bao Ngoc!?
! Khoa Ky thuat Hod hoc, Truong Pai hoc Béch khoa,

DPai hoc Quoc gia thanh pho Ho Chi Minh
? Pai hoc Quoc gia thanh pho Ho Chi Minh

"Email’ nthien @hcmut edu.vn

TOM TAT

Thuc pham tir protein thuc vat 1a mot giai phap bén vitng nham giam thiéu tac dong moi truong va
bién d6i khi hau. Tuy nhién, quyét dinh mua hang ctia nguoi tieu dung chiu anh hudng lon tir cac
déc tinh cam quan, dac biét 1a mui vi va cau tric, von la nhitng yéu to can cai thién dang ké ¢ thuc
pham tir protein thuc vat. Nghién cttu ndy duoc tién hanh nham cai thién cac dic tinh ché bién (t6n
that ché bién, kha nang gitt &m va su thay déi kich thudc sau ché bién) va cau truc (d6 cing, do co
két, do phuc hoi va do dai) ctia burger thuc vat bang cach két hop protein dau nanh tao cdu tric
(TVP), gluten lia mi va ndm bao ngu. Pau tién, da tién hanh khao sat ty le gitta TVP va gluten.
Trong s6 cac cong thitc khdo sat ¢ thi nghiém nay, mau voi ty 1é TVP - gluten 70: 30 ¢6 cac dac tinh
ché bién & muc cao nhat va dic tinh cau truc tot nhat, do d6 cong thic nay duoc lua chon cho thi
nghiém tiép theo. O thi nghiém tht hai, da thay thé 2%, 4%, 6%, 8% TVP bing nim bao ngu, két qua
cho thdy, mau thay thé 6% dat do phuc héi cao nhat, trong khi cac chi s6 ciu truc khac (do ctng, do
c6 két, @0 dai) khong khac biét cé y nghia thong ke gitta cac muc thay thé. Cac két qua nay cho
thay, mau burger thuc vat véi ty 1é 70: 30 TVP - gluten va thay thé 6% TVP bang nam bao ngu 1a
cong thiee tot nhat. Nhitng két qua nay cho thay tiém nang timg dung cta viéc phdi tron nhiéu loai
protein va nam trong viéc cai thién dic tinh ché bién va cau trac cho thuc phdm tir protein thuc vat.

Tt khoéa; Burger thiurc vat, nam bao ngu, ddc tinh ché bién, dic tinh cau tric.

1. BAT VAN BE

Thuc pham tir protein thuc vat hién nay duoc
xem la mot gidi phap bén vimng nham giam thiéu
tac dong moi truong va bién déi khi hau [1]. Cac
chién lugc truyén thong nhan manh loi ich vé moi
truong va stic khoe ctia thuc pham tir protein thuc
vat dang co tac dung dang ké trong viéc thay doi
thoi quen ctia nguoi tiéu dung sang st dung nhimng
san ph4dm nay, song yéu t6 vé cam quan van 1a rao
can dang ké. Cu thé hon, cac thugc tinh cam quan,
dac biét 1a mui vi va cau trac, van dong vai tro then
chot trong su chip nhan cta nguoi tieu dung. Do
do, viéc cai thién tinh chat cdm quan cho thuc
phdm tir protein thuc vat 1a cap thiét cho xu huong
tiéu dung bén virng [2].

Trong cac thuc phdm tir protein thuc vat,
burger 1a mét trong nhiing san phadm phd bién va
duoc tiéu thu rong rai nhat, do do thu huat s quan
tam nghién cttu 16n nham cai thién dic tinh cam
quan va cau trac dé dap ung nhu cau thi truong.
Chat luong ctia burger chiu anh hudéng rat 16n cia
loai va ty 1é protein thuc vat sit dung, do cac tinh
chat chic nang cta protein thuc vat (kha nang gii
nuoc, do tan, kha nang tao gel) c6 anh huéng then
chot dén dac tinh ciu truc cta san pham burger
[3]. Ngoai ra, trong qua trinh gia nhiét, protein
thuc vat chiu bién tinh nhiét va hinh thanh két cau
gel khac nhau, anh hudng truc tiép dén cau truc
cua burger [4]. Protein tir ddu nanh va dau Ha Lan
c6 thé duoc chuyén hoa thanh cau truc soi giong
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thit, trong Kkhi protein tr dau xanh va dau ga tao
thanh cac mang ludi xop [5]. Dac biét, protein dau
nanh tao cau tric (Texturized Vegetable Protein -
TVP) c6 thé mo phong rat tot cau truc soi cia co
thit dong vat. TVP da duoc ghi nhan c6 gia tri cam
quan cao, dic biét vé hinh thic va do chac [6].
Gluten (protein trong lua mi) lai c6 dac tinh tao
mang doc d4o, cho phép hinh thanh céc soi 6 cau
truc tuong tu thit [7]. Cau truc twong tu thit nay
cta gluten dugce hinh thanh cha yéu nho cac lién
két disulfide gitra hai protein 1a glutenin va gliadin
[8]. Viec két hop da dang cac nguon protein thuc
vat mang lai nhiéu két qua tich cuc, nhu viéc phoi
tron gluten lua mi véi protein ho dau sé cai thién
dang ké do dai va cam giac nhai clia san pham
thay thé thit [9].

Ngoai nhitng nghién cttu tap trung vao st
dung protein thuc vat dé tao cau truc, nhiéu
nghién cttu gan day dang kham pha tiém nang cta
nam bao ngu (Pleurotus ostreatus) trong phat
trién burger thuc vat, nham nang cao dong thoi gia
tri dinh duong va dac tinh cau truc. Vé mat dinh
duong, nam bao ngu kho chira 17 - 42% protein, 37 -
48% carbohydrate, 24 - 31% chat xo va luong dang
ké vitamin B, C, axit folic va khoang chat, do do
cac cong thirc san phdm c6 bé sung ndm c6 dac
tinh dinh dudng cao hon dang ké so véi cong thirc
chi st dung protein thuc vat [10, 11]. Cac dac tinh
duoc ly ctia nAm bao ngu, nhu kha nang giam nguy
co dai thao duong, bénh tim mach, ting huyét ap
va mot s6 ung thu, cang cliing c6 vai tro cta loai
nam nay nhu mot thanh phan chitc ning trong san
pham thay thé thit [12]. Vé cau tric va cam quan,
cau trac soi tu nhién cung ham luong nudc cao ciia
nam giup cai thién dang ké kha nang gitr 4m, do
mong nuoc, do dan hoi va cam giac nhai cho thuc
phdm tir protein thuc vat [13, 14]. Cac thtt nghiém
gan day thay thé mot phan protein thuc vat bang
nam bao ngu da cai thien dang ké chat luong cam
quan cua thuc phdm tir protein thuc vat, nhu gidm
do ctmg va ting do co két cua san pham thay thé
thit va phi 1é ca tir protein thuc vat [15, 16].

Nhing két qua nghién cttu trén cho thay, viec
két hop protein dau nanh, gluten lda mi va nim
bao ngu 1a huéng tiép can day tiém nang dé phat
trién burger thuc vat, tuy nhién chua c6 nghién

ctru nao danh gia anh huong cta ty lé phoi tron
ctia 3 nguyeén liéu nay dén dic tinh cta burger. Do
do, nghién cttu nay duogc tién hanh nham danh gia
anh huong cua ty lé phéi tron gitta protein dau
nanh tao cau truc (TVP) va gluten lua mi, ciing
nhu anh hudng ctia viéc thay thé mot phan TVP
bang nam bao ngu dén cac dic tinh ché bién va
cau trac ctia burger thuc vat. Thong qua nghién
ctru nay, ky vong dong gop thiét thuc vao viec phat
trién burger thuc vat chat luong cao, dap tmg nhu
cau cam quan va dinh duong ctia nguoi tiéu ding.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va quy trinh tao mau

Protein dau nanh tao cau trac (Texturized
Vegetable Protein -ITVP) duoc cung cap boi Cong
ty Sakthi Sugars (An P¢) voi thong s6: Protein >
52%, do Am < 7% va chat xo tho < 3%. Gluten duoc
cung cap boi Cong ty Golden Ante (Trung Qudoc)
v6i ham luong protein > 82%, ham luong 4m < 7,7%,
ham luwong tro < 0,61% va ham luong béo < 1,1%.
N4m bao ngu duoc thu mua tai mot nong trai & xa
Ca Chi, thanh pho H6 Chi Minh. Ndm bao ngu
phai ddm bao diéu kién khong c6 vét den va cod
chiéu dai tr5- 7 cm.

Ngoai nhitng nguyén liéu chinh trén, nghién
ctru st dung thém mot s6 thanh phan phu tro dé
tao cau truc va gia tang huwong vi, bao gém: Bot
dau ga cung cap boi Cong ty Stc khoe Xanh
(Viet Nam) (voi thong so: Protein 19 + 2%, ham
lwong béo 6,0 = 1,0%, ham luong tinh bot > 60%
va ham luong 4m < 10%), dau hat cai duoc mua
tt Cong ty dau Tuong An (Viet Nam),
methylcellulose duoc cung cap boi Cong ty
S.I.LM (Viéet Nam) va cac loai gia vi (bot toi, bot
hanh, huong thit bo, bot ct dén) duoc cung cap
boi Cong ty Thién Thanh (Viet Nam).

Quy trinh 1am mau burger duoc ti€én hanh nhu
sau: Dau tién, TVP duoc ngam trong nudc lanh &
4°C trong 1 gio voéi ty 16 TVP va nudc 1a 1: 2 (w/w).
TVP sau khi ngam, gluten, bot dau ga va nam bao
ngu duoc nghién va tron bang may Model HD805,
UKOEO (Trung Qudc) trong 5 phut. Sau khi tron
cac nguyen liéu trén, cac thanh phan khac bao
gom: Chat phu gia, dau thuc vat va gia vi duoc
thém vao hoén hop va tiép tuc tron trong 2 phut (ty
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lé cac thanh phan nguyén liéu duwoc trinh bay
trong bang 1). Sau khi tron, mau burger duoc tao
hinh trong khuén tron cé duong kinh 5 cm va do
day 1,5 cm; modi mau nang 30 + 2 g. Mau burger
sau khi tao hinh duoc bao quan trong ti dong &
nhiét do - 18°C. Mau duoc bao quan téi da 2 tuan
truoc khi tién hanh céc thi nghiém phan tich.

Béng 1. Ty le cac thanh phan nguyén liéu trong

cong thiec lam burger
Thanh phan Ty le (% w/w)
Hon hop TVP, gluten va
nam bao ngu* 80,0
DAu hat cai 10,0
Bot dau ga 4,0
Methylcellulose 2,0
Bot téi 1,8
Bot hanh 1,4
Huwong thit bo 0,4
Bot ci dén 0,4

Ghi chu: *: Ty I¢ TVP, gluten va nam bao ngw
14 bién khdo sat cua nghién cuu, duoc trinh bay ¢
muc2.2.

Qua trinh chuin bi mau burger dé phan tich
duwoc tham khao dga trén nghién ctu caa
Samard va cs (2021) [17]: Mau burger sé duoc ra
dong ¢ nhiét do phong cho dén khi nhiét do tam
dat 25°C. Mau burger sau ra dong duoc chién
bang cach ap chao (nhiét do mat chao 1a 160°C),
voi thoi gian ap chdo moi mat 1a 3,5 phat. Sau khi
chién, burger duoc dé 6n dinh ¢ nhiét do phong
trong 10 phut trudc khi phan tich.

2.2. B4 tri thi nghiém

bé danh gia anh hudng cua ty lé protein thuc
vat va nam bao ngu lén chat luong burger thuc vat,
nghién cttu duoc b6 tri thanh hai chudi thi nghiem
lien tiép, dong thoi st dung thém mot mau doi
ching la burger thuc vat thuong mai, lam tu
protein dau ga, dé so sanh.

Chuoi thi nghiém 1: Panh gia anh hudéng cta
viéc thay d6i ty 1é TVP - gluten voi cac ty 1¢ TVP -

gluten la 90: 10 (M1A), 80: 20 (M1B), 70: 30
(M1C) va 60: 40 (M1D) (t6ng TVP va gluten
chiém 80,0% w/w thanh phan nguyén liéu lam
burger).

- Chudi thi nghiém 2: Dua trén ty le TVP -
gluten t6i vu ctia chudi thi nghiém 1, da tién hanh
danh gia anh hudéng cta viéc thay thé mot phan
TVP bang ndm bao ngu voi cac ty lé thay thé 2%
w/w (M2A), 4% w/w (M2B), 6% w/w (M2C) va 8%
w/w (M2D) TVP bang nidm bao ngu (téng TVP,
gluten va ndm bao ngu van chiém 80,0% thanh
phan nguyén liéu lam burger).

2.3. Phurong phap phan tich

2.3.1. Ton that ché bién

Tén that ché bién cta cac mau burger duoc
xac dinh theo cong thic ctia Janardhanan va cs
(2023) [18]:

- Khoi heomg burger ban da (g) - Kha hromg burger sau khi chién ()

Ton that che bién (%) = —— x 100
Khoi heemg burger ban dau (g)

2.3.2. Kha nang gitr 4m

Kha ning gitt 4m cta burger duoc xac dinh
theo quy trinh tham khao tir két qua nghién ctru
ctia Samard va cs (2021) [17]. Po 4m ctia mau
burger sau khi chién duoc xac dinh bang phuong
phap say kho & 105°C cho dén khi dat trong luong
khong d6i (AOAC 950.46), stt dung may phan tich
am hoéng ngoai MB 45, OHAUS (Hoa Ky). Kha
nang gitr &m duoc tinh theo cong thitc sau:

Hiéu suat ché bién (%) X B am burger sau khi chién (%)
100

Trong do, hieu suat ché bién duogc tinh theo
cong thic sau:

Khanang gitram (%) =

. o Khoi lwong burger sau khi chién (g)
Hiéu suat ché bién (%) = — - - - % 100
Khai lwong burger ban dau (g)

2.3.3. Thay doi vé kich thuéc

Puong kinh va do day ctia mau burger ban
dau va sau khi chién duoc do bang thudc cap
Vernier, Mitutoyo (Nhat Ban). Su thay déi vé
duong kinh va do day ctia cAc mau burger sau khi
nau duoc xac dinh theo cong thitc ctia Samard va
cs (2021) [17]:

o . Duong kinh burger ban dau (mm) - Butmg kinh burger seu khi chien (mm)
Thay dai dwong kink (%) = — — % 100
Buimg kinh burger ban dau (mm)
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Thay doi d6 day (%) = —
' ' Do day burger ban dau (mm)

2.3.4. Phan tich cau truc

Cau trac ctia cac mau burger duoc xac dinh
bang phép do phan tich ciu trac (Texture Profile
Analysis), quy trinh do luong tham khao theo két
qua nghién ctru cua Shen va cs (2022) [19]. Mau
burger duoc cit thanh khoi c6 kich thudc 15 x 15
x 10 mm, sau d6 duwoc nén bang dau do P/35
(duong kinh 35 mm) dén 50% chiéu cao ban dau
voi toc d0 1 mm/s trén may phan tich két cau
TAXT Plus, Surrey (Anh). Hai chu ky nén lién tiép
duoc thuc hién, trong dé chu ky thi hai duogc lap
lai sau chu ky thit nhat 5 gidy, nham xac dinh cac
thong so két cau: Do cing, do co két, do phuc hoi
va do dai.

2.4. Phan tich dir lieu

Tat ca cac thi nghiém déu duoc thuc hién voi
ba lan lap lai dé tinh toan két qua trung binh. Két
qua duoc trinh bay dudi dang gia tri trung binh +
do lech chuin. Két qua thi nghiém duoc xt ly
bang phuong phap phan tich phuong sai (ANOVA)
voi phan mém XLSTAT. Két qua gitta cac nghiém
thitc duoc so sanh bang phép kiém dinh hau
nghiém Multiple Range Test (p < 0,05).

Ba day burger ban dau (mm) — o day burger sau khi chién (mm)
- : %100

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia viéc thay ddi ty le TVP -
gluten dén dic tinh cta burger thuc vat

Bang 2 cho thay, mau doi ching co6 ton that
ché bién (18,614 + 0,037%) cao hon tat ca cac cong
thitc burger thi nghiém (dao dong trong khoang tir
4,339 - 6,719%). Su giam vé mat tén that nau ¢ cac
mau nay chu yéu 1a do kha nang gitt nudc vuot troi
cua protein dau nanh. Theo Zhao va cs (2020)
[20], protein dau nanh c6 kha nang gitr t6i 5,168 g
nudc trén moi g protein. Bén canh do, protein dau
nanh c6 noéng do tao gel thap (12% w/v), gitp hinh
thanh mang gel 6n dinh va dong nhat trong qua
trinh xtt Iy nhiét. Mang ludi nay cé vai tro gitt nudc
va lipid trong cau tric san pham, tir d6 lam giam
tén that trong qua trinh nau.

Tuy nhién, khi ham luong gluten tang, ton that
ché bién cta cac mau ciing tang theo, c6 thé do
kha nang gitt nudc (1,376 g nudc/g protein) tuwong
doi thap cta gluten so voi protein dau nanh [20].
Tuy nhién, gluten lai dong vai tro quan trong trong
viéc hinh thanh c4u trac thuc phdm tit protein thuc
vat. Theo Reddy va Yang (2007) [21], glutenin cé
kha nang hinh thanh cac lien két disulfide bén
vitng khi gia nhiét, tao nén mot mang khong gian
ba chiéu vitng chac.

Bang 2. Dic tinh ché bién (t6n that ché bién, kha ning gitr Am va su thay déi kich thudc) ctia cac mau

burger thuc vat khi thay déi ty 1é TVP - gluten

Miu Tén théi(t% ():hé bién Kha nang git 4m (9 du;“ll;alzigﬁi " Thay d(fj/i)d(f) day
boi ching 18,614 + 0,037? 43,620 + 1,096° 6,110 + 0,797* 4,987 + 0,592*
MI1A 4,399 + 0,589¢ 46,469 + 0,448 1,296 + 0,303" 2,365+ 1,173
M1B 4,868 + 0,112 43,793 + 0,028" 0,824 + 0,546" 0,612 + 0,948
M1C 5,883 + 0,735 42,383 + 0,531° 2,119 + 0,681° -2,369 £ 0,649°
M1D 6,719 + 0,501° 36,054 + 0,324¢ 1,174 + 1,021° -3,526 £ 2,999¢

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi sur khac biét khong co y nghia thong ké (p <

0,05).

Bang 2 cho thay kha nang gitt 4m ctia cac mau
burger thi nghiém thay déi dang ké theo ty lé phoi
tron gitta TVP va gluten. Trong s6 cac cong thic
khéao sat, mau M1A c6 kha nang gitt 4m cao nhat,

dat 46,469 + 0,448%, cao hon so voi mau doi chimg
43,620 + 1,096%. Nguoc lai, mau M1D thé hién kha
nang gitt am thap nhat 36,054 + 0,324%, cho thay
xu huéng gidm dan khi ham luong gluten tang lén.
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Kha nang gittr 4m cta cac cong thic c6 ham luong
TVP cao chta yéu la do dac tinh git nuéc cua
protein dau nanh. Protein dau nanh cé dién tich bé
mat 16n va thanh phan amino axit va nudc can doi,
cho phép hinh thanh nhiéu lién két hydro véi cac
phan tr nudc [20]. Nhitng twong tac nay goép phan
tang cuong kha nang gitr nudc cia mang protein.

Két qua phan tich kha nang gitr 4m va t6n that
ché bién cho thdy mai twong quan nghich gitta hai
thong s6 nay. Kha nang gitt &m phan anh nang luc
ctia hé protein trong viéc lién két véi nudc, trong
khi tén that ché bién biéu thi lwong dich bi tach
khoi cau trac thuc phdm dudi cac tac dong nhiét
hodc co hoc [17]. Tén that ché bién thap cho thay
su hinh thanh ctia mot mang luéi gel protein ba
chiéu 6n dinh, chat ché va déng nhat. Cau trac
khong gian ba chiéu nay bat giit hiéu qua cac phan
tr nuoc te do vao bén trong cac khoang trong va
chuyén hoa chung thanh dang nuéc co dinh [22].
Trai lai, khi cau truc protein bi co rut hodc bién
tinh qua muc sé lam dat gay twong tac gitta mang
ludi protein va nudc, tir do ép ddy nuoc thoat ra
moi truong ngoadi, dan dén su ting manh tén that
ché bién. Do vay, kha nang git 4m c6 moi tuong
quan nghich véi t6n that ché bién; ca hai chi tiéu
nay déu phan anh muc d6 6n dinh cta mang ludi
protein trong san pham.

Vé su thay dai kich thudc, cac mau thi nghiém
duy tri duong kinh va do day gan véi trang thai
ban dau trudc khi nau, cho thdy do on dinh ciu
truc tot trong qua trinh xt ly nhiét. Ngoai ra, cac
mau burger thi nghiém cho thady muc do thay daéi
duong kinh va d¢ day thap hon dang ké so véi mau
doi ching thuong mai. Kha nang duy tri kich
thuéc nay la do anh hudéng cua gluten. Khi duoc
hydrat hoa, gluten phat trién cau tric dang soi va

hinh thanh mang protein dan héi thong qua cac
lien két disulfide (S-S) gitra cac phan tt glutenin
va gliadin [23]. Khi ty 1é gluten trong cong thic
tang lén, cac lien két protein nay thuc ddy su
tuong tac chat ché hon voi protein dau nanh dang
cau truc (TVP), tit d6 gia c6 mang protein tong
thé va han ché€ su bién dang cua san pham trong
qua trinh nau. Pac biét, mau M1C va mau M1D
c6 do day tang lén dang ké sau khi ché bién. Hién
twong nay co thé duwoc giai thich boi kha ning
hap thu nudc va hinh thanh mang gel nhot - dan
hoi cta gluten khi gia nhiét, giup gitr lai hoi nudc
va do 4m beén trong san pham. Su tang d¢ day
phan anh ro chitc nang tao cau tric cua gluten.
Cac két qua tuong tu vé dac tinh truong nd cta
gluten va vai tro cta no trong viéc dinh hinh cau
triuc san phdm ciing da duoc Kyriakopoulou va cs
(2021) ghi nhan [7].

Bang 3 cho thay cau truc ctia cac mau burger
chiu anh huéng dang ké cua ty lé gluten. Tat ca
cac chi tieu nay déu c6 xu hudng tang khi ham
luong gluten tang léen. Mau M1B c6 do cing
khong khac biét c6 y nghia thong ké so véi mau
doi ching, nhung céac thong s6 khac nhu do két
dinh, @6 phuc hoi va do déo van khac biet dang ké.
Dbang chu y, tit mau M1C, do ctng bit dau tang
lén 1o rét so voi mau doi chung. Su céi thién vé dac
tinh cau tric ctia cac mau burger 1a do sy hinh
thanh cac lien két disulfide (S-S), thuc ddy su phat
trién ctia mang gluten lién tuc va 6n dinh khi nong
do gluten tang. Két qua nay phu hop voi két qua
nghién ctu cia Cornet va cs (2020) [22], ghi nhan
rang ham luong gluten cao tao diéu kién cho su
hinh thanh mot ma tran protein gan két chat che,
tir d6 nang cao cac dac tinh co hoc ctia san pham.

Béng 3. Pac tinh cdu truc (d9 cimg, d6 co két, do phuc hdi, do dai) ctia cac mau burger thuee vat khi thay
d6i ty l1e TVP - gluten

Mau Do cing (g luc) Do co két (%) Do phuc hoi (%) Do dai (g luc)
boi chimg| 1133,930 + 16,223¢ 0,683 + 0,008* 0,266 + 0,003 774,717 + 12,416°

MI1A 746,988 + 129,827¢ 0,376 + 0,026° 0,096 + 0,010¢ 278,489 + 30,8541

M1B 1039,651 + 58,271¢ 0,502 + 0,017 0,149 £ 0,001¢ 521,914 + 36,436°
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M1C

1431,485 = 71,834"

0,556 + 0,034"

0,167 + 0,020°

794,373 + 30,912°

M1D

2210,682 + 141,467*

0,662 + 0,057*

0,221+ 0,016

1462,967 + 129,919

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi su khdc biét khong co y nghia thong ké

(v < 0,05).

Trong s6 cac cong thic duoc khao sat, M1C
thé hién do dai gan nhat véi mau doi ching, dong
thoi duy tri muc ton that ché bién va kha nang gitt
am & muec tot. Nhitng két qua nay cho thay, M1C
1a cong thtc t6i vu, dat sw can bang hai hoa gitra
chat luwong cau trac va dic tinh cdm quan, do do
mau M1C duoc chon lam mau nén cho thi
nghiém 2.

3.2, Anh huéng cia viéc thay déi ty Ié ndm bao
ngwr dén dic tinh cua burger thuc vat

Bang 4 cho thay, tat cad cac mau burger duoc
b6 sung ndm bao ngu déu co tén that ché bién
thap hon va kha niang gitt 4&m cao hon dang ké so
voi mau doi ching thuong mai. Két qua nay cho
thay, viéc b6 sung ndm bao ngu c6 tac dong tich
cuc trong viéc cai thién kha nang giam tén that
ché bién ctia cac cong thic burger thuc vat. Su cai
thién nay c6 thé duoc ly giadi boi cac dac tinh ciu
truc va chirc nang ctia nAm bao ngu. Nam bao ngu
giau chat xo thuc phdm va polysaccharide, dong
thoi s¢ hitu cau tric mo xo6p, dang soi, gop phan

tao nén kha nang gitt nuwoc va gitt lipid hiéu qua.
Bén canh d6, protein tit nAm c6 thé tuong tac voi
TVP, thuc diy su hinh thanh mang gel gan két
hon trong qua trinh x ly nhiét. Mang lu6éi nay
giup han ché su that thoat nuoc, dong thoi cai
thién do ran chac va do mong nuodc ctia san pham
sau khi ndu. Nhitng két qua nay phu hop voi két
qua nghién ctu cta Hussain va Huda-Faujan
(2020) [24], trong do viéc b6 sung nadm bao ngu
vao cac san phdm thay thé thit duoc c6 tac dung
lam gidm dang ké ton that ché bién va nang cao
chat luong cam quan téng thé.

Tuy nhién, giita cic mau c6 bd sung nim
khong ghi nhan su khac biét ro rét vé ton that ché
bién va kha nang gitt 4m. Diéu nay 1a do ndm bao
ngu c6 kha nang gitt nuoc nhat dinh nho cau triac
mo x0p va thanh phan polysaccharide, nén luong
nudc that thoat trong qua trinh gia nhiét khong
khac biet dang ké [16]. Ngoai ra, mac do thay thé
trong khoang 2 - 8% co thé chua tao ra khac biét du
16n vé kha nang gitr &m ciing nhu ton that ché bién.

Bang 4. Dic tinh ché bién (t6n that ché bién, kha ning gitr Am va su thay déi kich thudc) ctia cac mau

burger thyc vat khi thay thé m¢t phan TVP biang ndm bao ngu

Mau  (T6n that ché bién (%)|Kha nang gitt am (%) dlrdr[r‘lqualiiifli ® Thay dé6i do day (%)
boi chimg 18,614 + 0,037* 43,620 + 1,096 6,110 £ 0,797 4,987 + 0,592
MZ2A 4,027 + 0,393° 35,983 + 0,169" 1,622+ 0,197 3,067 + 2,161
M2B 4,655 + 0,287 34,579 + 0,648 1,018 + 0,696" 40,903 + 1,133
M2C 5,458 + 1,020° 34,045 + 0,182¢ 1,298 + 0,430 -3,589 + 1,333"
M2D 5,076 + 0,269 35,373 + 0,252 1,500 + 0,236" 2,315 + 6,269

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi sir khdc biét khong co y nghia thong ké

< 0.05).

Viéc b6 sung ndm bao ngu cing anh hudng
dén kha ning duy tri hinh dang ctia cac mau
burger thuc vat. Két qua cho thay, viec bé sung
nam giup cai thién dang ké do 6n dinh kich thuoc

so voi mau doi ching thuong mai. Mau d6i chimg
ghi nhan mutc gidm duong kinh 16n nhat 6,110 +
0,797%, trong khi cac mau c6 b6 sung nam chi dao
dong trong khoang tur 1,018 - 1,622% va khéng co
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su khac biét c6 y nghia thong ké gitra cAc mau thi
nghiém. Su cai thién nay cé thé 1a do cau truc mo
x0p, dang soi cua nim bao ngu, giup ting kha
nang gitt nudc va han ché hién tuong co rut trong
qua trinh gia nhiét. Ngoai ra, cac polysaccharide
c6 nguon goc tir nam co thé thuac ddy cac tuong tac

protein -polysaccharide, gop phan hinh thanh mot
ma tran protein gan két va 6n dinh hon, tir 6 nang
cao do bén co hoc ctia san phdm [25]. Déi véi do
day, cac mau bd sung nam ghi nhan su gia ting
nhe sau khi ché bién.

Bang 5. Dic tinh cdu truc (d6 cimg, d6 cd két, d6 phuc hdi, d6 dai) ctia cAc mau burger thuee vat khi thay

déi ty 1é ndm bao ngu
Mau Do cimg (g luc) Do co két (%) bo phuc héi (%) Do dai (g luc)
béi ching | 1133,930 + 16,223 0,683 + 0,008 0,266 + 0,003* 774,717 £ 12,416
M2A 1411,589 + 122,389* 0,484 + 0,032° 0,129+ 0,014 679,994 + 11,830®
M2B 1055,903 + 59,154" 0,495 + 0,038" 0,133+ 0,013" 522,129 £ 49,204¢
M2C 1130,265 + 99,839 0,531+ 0,021° 0,162+ 0,010° 601,617 + 77,385
M2D 911,997 + 105,890P 0,536 + 0,018" 0,156 + 0,015 489,653 £ 72,825¢

Ghi chu: Cic gid tri trong mot cot ma co cung ky twr thi swr khdc biét khong co y nghia thong ké (p <

0,05).

Bang 5 trinh bay anh hudng cta cac muc b6
sung nam bao ngu khac nhau dén cac dac tinh cau
trac ctia cac cong thic burger thuc vat. Mau M2A
co gia tri do cing cao nhat, dat 1411,589 + 122,389
g luc, trong khi mau M2D c6 gia tri thap nhat, dat
911,997 + 105,890 g luc, cho thay xu huong giadm
do cung khi ham luong nam tang. Xu huéng nay
cho thay, b6 sung ndm bao ngu gop phan cai thién
d0 mém cua san pham, c6 thé nho kha nang gitr
nudc va ham luong chat xo hoa tan cao. Doi voi do
c6 két, tat ca cac mau bé sung ndm déu khong co6
st khac biét dang ké so v6i mau doi ching. Dang
chu y, cong thitc M2C (thay thé 6% TVP bang
nam) dat gia tri do phuc hoi va do dai cao nhat.
Nhin chung, cac két qua cho thay, viéc thay thé
TVP bing ndm bao ngu & muc 6% la ty 1é tot nhat,
giup dat duoc cac dac tinh cdu trac mong muén
ma van gitt dac tinh ché bién tot.

4. KET LUAN

Viéc tang ty lé gluten lam tang d6 ctng va do
dai ctia burger thuc vat, trong khi viéc tang ty lé
TVP gitp cai thién kha nang gitt 4m va giam tén
that ché bién. Viéc thay thé mot phan TVP bang
nam bao ngu giup nang cao kha nang gitt 4m va én
dinh kich thudc sau ché bién. Trong s6 cac cong
thic khao sat, cong thic tot nhat 1a cong thirc co

ty 1é TVP - gluten 1a 70: 30, thay thé 6% TVP bang
nam bao ngu. Cong thitc nay cé gia tri do phuc hoi
va do dai cao nhat. Nhitng két qua nay khang dinh
tinh kha thi cao ctia viec két hop nhiéu loai protein
va nam bao ngu trong viéc phat trién cac san pham
ttr protein thuc vat co chat luong tot va dap tmg tot
hon nhu cau ctia nguoi tiéu dung.
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EFFECTS OF SOY PROTEIN, WHEAT GLUTEN, AND OYSTER MUSHROOM BLEND RATIOS ON
THE PROPERTIES OF PLANT-BASED BURGERS
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Huynh Ngoc Minh Anh' % Tran Nguyen Bao Ngoc!?

! Faculty of Chemical Engineering,

Ho Chi Minh city University of Technology, Ho Chi Minh city
? Vietnam National University Ho Chi Minh city, Ho Chi Minh city
Abstract

Plant-based protein foods represent a sustainable solution to mitigate environmental impacts and
climate change. However, consumer purchase decisions are heavily influenced by sensory
attributes, particularly flavor and texture, which require significant improvement in plant-based
protein foods. This study was therefore conducted to enhance the cooking properties (cooking
loss, moisture retention and dimensional changes after cooking) and textural properties (hardness,
cohesiveness, resilience and gumminess) of plant-based burgers by combining texturized soy
protein (TVP), wheat gluten, and oyster mushroom. In the first experiments, the ratios of TVP to
gluten were surveyed. Among the formulations tested, the 70: 30 TVP - gluten ratio exhibited the
best cooking and textural properties and was thus selected for the subsequent experiment. In the
second experiment, TVP was replaced at levels of 2%, 4%, 6% and 8% with oyster mushroom,
revealing that the 6% replacement sample achieved the highest resilience, while other textural
parameters (hardness, cohesiveness, chewiness) showed no statistically significant differences
across replacement levels. These results indicated that the plant-based burger formulation with a
70: 30 TVP - gluten ratio and 6% TVP replacement by oyster mushroom is the best. These findings
demonstrated the potential application of blending multiple proteins and mushrooms in improving
the cooking and textural properties of plant-based protein foods.

Keywords: Plant-based burger, oyster mushroom, cooking properties, textural properties.
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NGHIEN CUU THANH PHAN BAY HOI TRONG
CAC CO QUAN HOA SEN (Nelumbo nucifera ‘LSt’)
BANG PHUONG PHAP HEADSPACE TRUC TIEP
KET HOP VOI1 SAC KY KHi - KHOI PHO (HS-GCMS)
Nguyén Ngoc Thity Duong 2, Lé Vin Diing 3, Hoang Viét '

1 Bo Mon Sinh théi - Sinh hoc Tién hoa,

Truong Pai hoc Khoa hoc tir nhién - Pai hoc Quoc gia Thanh phé Ho Chi Minh

? Khoa Sinh hoc va Cong nghé Sinh hoc,

Truong Pai hoc Khoa hoc tir nhién - Pai hoc Quoc gia Thanh phé Ho Chi Minh
Y Vien Han Lam Khoa Hoc Va Cong Nghé, Thanh pho Ho Chi Minh

TOM TAT

* Email: tdnguyen318@gmail.com

Nghién ctru nay tan dung bup hoa Sen ng6 (Nelumbo nucifera ‘LSt’) - 1a phu phdm nong nghiép tai
tinh Tay Ninh, nhu vat liéu chinh @€ phan tich cac thanh phan bay hoi ctia hoa Sen tai Viét Nam.
Nghién cttu ciing cung cap cai nhin téng quan vé giong Sen ngé thong qua qua trinh dinh danh
phan loai. Thanh phén bay hoi trong cac co quan khac nhau cta bup hoa tir giong Sen ngé duoc
phan tich thoéng qua phuong phap Headspace truc tiép két hop véi sic ky khi khoi phé (GCMS).
Nghién cttu da xac dinh duoc 59 hop chat bay hoi tir cac co quan hoa khac nhau. Cac thanh phan
huong thom chinh cta bao hoa (canh va dai hoa) gom heptadecane; 3-heptadecene va 5-
heptadecene, 1-bromo-; trong khi mui huwong tir nhi va d€ hoa Sen c6 su tuong dong vé thanh phan
chinh 1a caryophyllene; 1,4-dimethoxybenzene va pentadecane. Bén canh d6, hoat tinh khang vi
sinh vat trong tinh dau tuyét doi duoc ly trich tir bap hoa Sen ng6é ciing duoc thir nghiém trén mot
s6 ching vi sinh vat bi han ché trong my phdm theo TCVN 13634:2023. Két qua cho thay tinh dau
tuyét doi ctia bup hoa Sen ng6 c6 hoat tinh khang lai Staphylococcus aureusva Candida albicans.

Tiekhoéa: Chat bay hoi, Headspace, khang vi sinh vat, Nelumbo nucifera ‘LSt, T4y Ninh.

1. DAT VAN BE

Cay Sen (Nelumbo nucifera) dwoc cong nhan
rong rai nhu mot loai cay canh nho mui huong hap
dan [1]. Cay Sen thudc ho Nelumbonaceae v6i mot
chi gom hai loai 1a Nelumbo nucifera Gaertn. va
Nelumbo lutea Pear. [2]. Nelumbo nucifera (V.
nucifera) c6 ngudn goc tir cac nude chau A nhiét
doi [3]. Tai Viet Nam, cay Sen duoc trong & nhiéu
noi nhw: Thanh pho Ha Noi, cac tinh Bic Ninh,
Thanh Hoa, Nghé An va viing Déng bang song Ctru
Long [4]. Hoa Sen ngoai gia tri kinh té con nhiéu
chat dinh duong va con c6 loi trong hé tro diéu tri
cac chimg roi loan vé tim mach, gan, tiét niéu va
sinh duc [2]. Hoa Sen ciing duoc diung dé san xuat
cac san phdm cham soc sttc khoe ca nhan hoic
duoc dung nhu chat tao huong cho tra xanh [5].

Nhiéu nghién cttu trén thé gioi da kham pha
vé huong thom ctia hoa Sen nhu viéc so sanh
nhitng diém khac biét chinh vé thanh phan bay hoi
cuia Sen tuoi va Sen da hai (V. nucifera) thong qua
phuong phap Headspace vao nam 2008 [6]. Tai
Han Quéc, nghién ctru cia Choi (2011) da phat
hién 70 thanh phan mui huong trong cac co quan
hoa Sen tuoi gom canh, nhi va nhuy hoa thong qua
phuong phap chiét pha ran vi lugng Solid-Phase
Microextraction (SPME) st dung  soi
polydimethylsiloxane-divinylbenzene [7]. Ngoai ra,
nghién cttu ctia Baek va cs (2016) da xac dinh
duoc 39 thanh phan bay hoi tit cac co quan khac
nhau ctia hoa Sen N. nucifera bao gom canh, dai,
nhuy va nhi hoa Sen thong qua phuong phap chiét
pha ran vi luong Headspace két hop sac ky khi
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khoi phé Headspace Solid-Phase Microextraction
Gas Chromatography-Mass Spectrometry (HS-
SPME-GC-MS) [8]. Tuy nhién cho dén nay, cac
nghién cttu vé thanh phan mui huong trong céac co
quan hoa Sen & Viét Nam van con han ché. Nghién
ctru nay st dung phuong phap Headspace truc tiép
két hop voi phan tich sic ky khi khoi phé (GCMS)
nhidm muc dich kham ph4 cac thanh phan bay hoi
ton tai trong cac co quan khac nhau cta bup hoa
Sen M. nucifera thuoc giong Sen ngé duoc trong &
Viét Nam.

Headspace 1a ky thuat tién tién dé phan tich
cac hop chat bay hoi tao mui trong thuc vat. Thong
qua hé thong sac ky khi véi dau nap mau chuyén
dung, cac hop chat bay hoi tir nguyén liéu hoic
ong hap thu duogc nap truc tiép vao may phan tich
[9]. Trong nghién ctu nay, phuong phap
Headspace truc ti€p duoc tmg dung dé phan tich
cac hop chat bay hoi ctia cac co quan hoa Sen khac
nhau. Mau duoc gia nhiét trong binh kin dé day
cac hop chat c6 khoi luong phan tir cao vao pha
hoi trudce khi dua vao he thong sac ky khi khoi phé
GC-MS [10]. Phuong phap Headspace truc tiép
duoc tng dung dé hap thu cac hop chat bay hoi tir
cac co quan ctua bup hoa Sen ngé gdm bao hoa
(canh va dai), nhi va dé hoa, sau d6 phan tich bang
sac ky khi-khoi phé (GCMS).

Chiét xuat hoa Sen thu hut nhiéu su quan tam
tren thé gi¢i nho vao cac hoat tinh sinh hoc da
dang, tao tién dé tmg dung trong linh vuc my
phdm. Jeon va cs (2009) da cho thdy tinh dau tu
bot hoa Sen c6 thé tong hop melanin trong té€ bao
hac t6 & nguoi [11]. Nghién cttu ciia Morikawa va
cs (2016) chung minh cac alkaloid trong hoa Sen
c6 tac dung tc ché hac t6, ho tro lam tring da
[12]. Tuy nhién, cac nghién ctru vé hoat tinh
khang vi sinh vat cta tinh dau tuyét déi tir hoa Sen
ngo tai Viet Nam con han ché. Do d6, nghién ctru
nay danh gia kha nang khang vi sinh vat cta tinh
dau tuyét doi tir bup hoa Sen ngé thong qua thit
nghiém sang loc trén cac chung vi sinh vat bi han
ché trong my phdm theo TCVN 13634:2023 bao
gom Escherichia coli (E. col), Pseudomonas
aeruginosa (P. aeruginosa), Staphylococcus
aureus (S. aureus) va Candida albicans (C.
albicans) [13]. Day 1a nghién cttu dau tién phan

tich toan dién thanh phan bay hoi trong timng cac
co quan cua bup hoa Sen ngd, cung cip nhimng
hiéu biét sau sac vé huong hoa ctia giong Sen ngd
thudc loai N. nucifera tai Viet Nam. Nhiing phat
hién nay gép phan vao cac ing dung déi moi trong
nhiéu linh vuc, bao gdbm my phidm, nong nghiép,
duoc pham va cong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

2.1.1. Dung cu thi nghiém

Cac dung cu thi nghiém duoc st dung trong
nghién ctu duoc cung cap boi phong thi nghiém
Thuc vat, khoa Sinh hoc - Cong nghé sinh hoc,
Truong Pai hoc Khoa hoc tu nhién, Pai hoc Quoc
gia - Thanh pho Ho Chi Minh.

2.1.2. Mau thuc vat

Hinh 2. Méi truong séng tu nhién cia giong
Sen ng6 N. nucifera ‘LSt.

Sen ng6 la mot giong Sen thuoc loai V. nucifera
duoc thu hai tai khu vuc 4p Ca Nhip, xa Tan Thanh,
tinh Tay Ninh va duoc st dung lam nguyén liéu
chinh trong nghién cttu nay. Pay la khu vuc co6 dia
hinh dat triing, ngap nuoc [14], phan 16n nguoi dan
cht yéu tap trung trong ngé Sen dan dén hoa Sen bi
bo di. Hoat dong thu hoach ngé Sen ctia nguoi dan
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dia phuong va moi truong song cta giong Sen ngo
duoc thé hién lan luot & hinh 1 va hinh 2.

Mau dinh danh thuc vat duwoc bao quan lanh &
4°C sau khi thu hai. Mau phan tich thanh phan bay
hoi duoc bao quan kin trong lo chuyén dung & 4°C
va tién hanh phan tich ngay khi chuyén dén Vién
Han lam Khoa hoc va Céng nghé Viét Nam. Tiéu
chudn thu mau phan tich thanh phan bay hoi 1a bup
hoa c6 kich thuéce 8 - 10 x 2 - 5 cm v6i khoi luong 1a
30 - 35 g, s6 lwong mot mau cho mot 1an phan tich.
Mau Sen tuoi duoc thu thap dé dinh danh c6 day da
cac co quan sinh dudng va co quan sinh san.

2.1.3. Moi trirong nuoi cay

Pé chudn bi moi truong nudi cdy, 21 g bot
Mueller Hinton duogc hoa tan trong 1 L nuéc cat.
Hon hop sau d6 duoc thém vao 20 g bot agar,
khuay déu, va hap tiét trung hon hop & 121°C
trong thoi gian 15 phut. Cudi cung, hén hop da tiét
trung duoc d6 vao cac dia petri va dé thach dong
dac lai, tao thanh moéi truong thach Mueller
Hinton (MHA). Cac dia moéi truong sé duoc quan
sat sau 24 gior dé dam bao tinh vo tring trudc khi
duoc dua vao sir dung.

2.1.4. Vit liéu khang vi sinh vit

Nghién cttu thu nhan tinh dau tuyét daéi tie bup
hoa Sen ngo thong qua qua trinh tdm trich toan bo
bup hoa Sen tuoi voi dung moéi n-hexane 99,9% két
hop véi cac giai doan ly tam va loc lanh dé loai bo
thanh phan sap.

Céc chung vi sinh vat bao gom Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC
28753, Staphylococcus aureus ATCC 25923 va
Candida albicans ATCC 10231 duoc cung cap boi
phong thi nghiém Vi sinh, Khoa Sinh hoc - Cong
nghé Sinh hoc, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Quoc gia - Thanh pho H6 Chi Minh
cho tht nghiém sang loc hoat tinh khang vi sinh
vat cua tinh dau tuyét d6i bup hoa Sen ngé. Vi sinh
vat duoc nudi cdy trong moi truong Mueller
Hinton 16ng & 37°C trén may lac qua dém dé ting
sinh khoi dén mat do can thiét.

2.2. Phuong phap nghién ctru
2.2.1. Phan loai thuc vat

Hinh thai cta cac co quan sinh dudng va co
quan sinh san cta cay Sen duoc quan sat dudi kinh

hién vi soi néi. Phan mém Image]J 1a mot cong cu
xtt Iy va phan tich hinh anh khoa hoc, dugc st
dung dé do kich thudc cac bo phan cia mau thuc
vat. Tén khoa hoc vé loai clia cay Sen duoc xac
dinh dua trén khoa phan loai cia Cullen (2006)
[15] va sach "Cay c6 Viét Nam" ctia Pham Hoang
Ho (1999) [16].

2.2.2. Phan tich thanh phan bay hoi cta cdc co
quan bup hoa Sen ngo

Chuong trinh nhiét Headspace: Thiét bi
Headspace HS-20 (Shimadzu, Nhat Ban). Mau
duoc cho vao vial 20 ml, sau do, mau dua dugc dua
vao buong 1 & 90°C, thoi gian can bang 20 phut.
Nhiét do tiém mau (sample line temp) 1a 150°C va
nhiét do chuyén mau (transfer line temp) 1a 150°C.
Ap sudt khi nén 50 kPa.

Chuong trinh nhiét cia GC-MS: Sic ky khi
GC-2030 (Shimadzu, Nhat Ban) dwogc ghép voi
GCMS-QP2020 (Shimadzu, Nhat Ban). Mot cot
mao quan Rxi-5MS (dai 30 m, duong kinh trong
0,25 mm, do day phim: 0,25 um, Shimadzu, Nhat
Ban) da duoc st dung dé phan tich. Nhiét do dau
cot: 40°C gitr trong 2 phut, ting lén 80°C voi toc do
2°C /phut, ting lén 150°C véi toc do 5°C /phut,
tiép tuc tang lén 200°C véi toc do 10°C /phut, ti€p
tuc tang lén 280°C voi toc do 20°C /phut va giir
trong 3 phut, ti€p tuc ting lén 300°C voi toc do
20°C /phut va gitr trong 3 phut. Nhiét do buong
ion la 230°C. Khi He duoc st dung lam khi mang
voi toc do dong 1a 1.78 mL/phut. Chia dong voi ti
1é 1:5 (split) va ap suat dau cot: 100 Kpa [17].

2.2.3 Sang loc hoat tinh khang vi sinh vat cua
tinh dau tuyét doi hoa Sen ngo

Muc tiéu chinh cda viéc sang loc ban dau la
khao sat kha nang khang vi sinh vat cta tinh dau
tuyét doi tir bup hoa Sen ng6 doi voi cac ching vi
sinh vat bi han ché trong san ph4m my pham theo
TCVN 13634:2023 [13]. Thi nghiém duoc tién
hanh theo phuong phap khuéch tan giéng thach
[18], [19] da duoc diéu chinh sao cho phu hop véi
pham vi nghién ctru:

Budce 1: Cac ching vi sinh vat thi nghiém duoc
pha loang trong dung dich nuéc muéi sinh ly dé
dat mat do 1,5x10° CFU/mL déi voi vi khuan va
2,5x10° CFU/mL d6i v6i nAm men.
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Budc 2: Vi sinh vat duoc trai déu len dia MHA
theo bon huéng bang tam bong vo trung.

Budc 3: Pia thach duoc duc 16 dé tao ra cac
giéng thach biang dung cu c6 miai khoan 8 mm
trong diéu kién vo trung. Sau do, cac mau thi
nghiém duoc dua vao cac giéng thach nhu sau:

- Giéng mau (L): 200 pL tinh dau tuyéet d6i bup
hoa Sen ng6 (100 pg/pL trong DMSO).

- Giéng d6i chtmg am (-): 200 pL DMSO.

- Giéng doi ching duong (+): 40 pL Nystatin
(65 ng/ul) cho C. albicans va 50 yuL Streptomycin
(35 ng/nL) cho cac ching vi khuén.

Budc 4: Cac dia thach duoc u ¢ 37°C, trong 24
gior d6i voi vi khuén va 48 gior d6i voi nAm men.

Khao sat sang loc trén moi ching vi sinh vat
duoc lap lai ba lan trén cac dia moi truong riéng biét
(n=3).

Hoat tinh khang vi sinh vat duoc xac dinh
thong qua suw xuat hién ctia vong tc ché xung
quanh giéng thach voi duong kinh vong trc ché
duoc do bang millimet. Kich thuéc cta vong tc
ché phu thugc vao toc do khuéch tan ctia mau thir
nghiém va muc do nhay cam cua vi sinh vat.
Nguoc lai, cac chung khang lai mau thir nghiém sé
phat trién dén sat mép dia. Két qua duoc trinh bay
duoi dang gia tri trung binh + sai s6 chuén va xt ly
thong ké dé so sanh hiéu qua gitta cac ching.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan loai thuec vat

Cay Sen sinh trudéng trong moi truong thuy
sinh nhu hé nuée ngot va ao dim lay. O nhimg
viung nudc nong, than ré ctia cay Sen phat trién
trong 1op bun. Hinh anh giong Sen ng6 trong moi
truong song tu nhién duoc ghi lai tai hinh 3. La
Sen c6 cudng 14 gan & trung tam, 14 vuon lén cao
khéi mat nuéc (Hinh A). Hoa néd 1on ¢6 mau héng
trang dén hong nhat (Hinh B).

L St

A:Bup hoavala

Hinh 3. Hinh thai ctia Sen ngé N. nucifera ‘LSt
trong mai treong tw nhién

B: Hoadano

BTATIN
NN

Hinh 4. Hinh thai ctia Sen N. nucifera ‘LSt
A. Cay Sen; B. La: B1. Mit trén ctia 14, B2. Mat
dudi cta 14; C. Hoa: C1. Nu hoa, C2. Bao hoa (dai
va canh hoa), C3. Mit cit ngang cudng hoa, C4.
P& hoa va mit cat doc dé€ hoa, C5. Nhi hoa; D.
Guong Sen va qué: D1. Guong Sen, D2. Mat cit
doc guong Sen, D3. Qua tir non dén chin
va mit cit doc cia qua véi tim Sen
biac diém hinh thai ciu truc ctia giong Sen
ngo6 & Viét Nam duoc minh hoa trong hinh 4. Cac
choi, 14 va hoa Sen moc ra tir cac dot trén than ré.
bot 1a nhitng khoang hep giita cac doan than ré,
c6 nhiéu nhanh dam ra trong bun. Phan ngo6 Sen
ctrmg, mau tir tim nhat dén trang. L4 ndi c6 hinh
tron hoac hinh khién, kich thudc 18 - 28 x 23 - 36
cm, mép 1a hoi cong. Mat trén ctia 14 nhan, c6 mau
xanh dam va khong tham nuwoc; mat duéi mau
xanh nhat va tho rap. Cuéng 14 hinh try, nhiéu gai
nhon. Nu hoa moc don doc, hinh bau duc, mau
hong trang dén hong nhat, kich thuéc 10-12 x 5-7
cm. Cuéng hoa mau xanh luc, 7 - 8 mm, c6 nhiéu
gai. Bao hoa gom cac dai hoa bén ngoai, mau xanh
nhat, 6 - 8 x 2-3 cm, va cac canh hoa bén trong,
hinh triing nguoc, thuén dai, kich thuwdc 8 - 10 x 2 -
5 cm d6i voi 10p canh ngoai cung. D€ hoa hinh
chép nguoc, mau vang, cé nhiéu 16i, mai 16i chira
mot bau nhuy. D€ hoa truong thanh phat trién
thanh mot cau trac 16n, kich thuéc 5 - 8 cm, xanh
luc dam, goi 1a guong Sen. Nhi hoa c6 so luong
nhiéu, dai khoang 30 - 32 mm; phu bo (hat gao)
cong vao trong, 5- 7 x 0,7 - 1 mm; bao phan huong
ra ngoai, duong khai bao phan doc; chi nhi manh,
mau trang. Qua co hinh thuén dai dén hinh trimg,
voi 10p vo qua ngoai mau vang dén xanh nhat, hat
bén trong mau trang, khi qua chin cé tdm phoi
mau xanh luc.

C ﬂ="‘

a [
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Mau Sen ng6 duogc xac dinh thuéc nhom phan

loai sau:
Ho: Nelumbonaceae
Chi: Nelumbo Adans
Loai: nucifera Gaertn.

Ten khoa hoc: Nelumbo nucifera Gaertn.
Tén tiéng Anh thong thuong: Lotus, Sacred

Lotus

Ten tiéng Viéet thong thuong: Sen
Ten dia phuong: Sen ngd, Sen ldy ng6 ‘LSt
(Lotus cultivar for stolon) 1a tén goi duoc dé xuat

cho giéng Sen ngo trong cac khao sat tiép theo
ctia nghién cttu nay.

3.2. Thanh phan bay hoi cia cic co quan hoa
tir N. nucifera ‘LSt

Buap hoa Sen (N. nucifera ’LSt) duoc tach
thanh ba co quan riéng biét, gom bao hoa (dai hoa
va canh hoa), nhi hoa va dé€ hoa dé phan tich cac
hop chat bay hoi. Cac thanh phan bay hoi cing
ham luwong cta ching trong cac co quan ctia bup
hoa Sen ng6 dugc mo ta trong bang 1.

Béang 1. Thanh phin bay hoi ctia ba co quan hoa khac nhau tir gidng Sen ng6 N. nucifera ‘LSt

Ham luong (% GC)
Tha tu Thanh phan hoa hoc Bao h‘oa ) Nhi hoa Dé hoa
(Canh va dai)

1 isoamyl alcohol 0,64 1,82 2,04
2 2,3-butanediol 0,24 1,96 0,58
3 o-pinene 0,14 0,72 0,17
4 sabinene 0,45 2,15 0,59
5 eucalyptol 0,75 2,67 4,25
6 1,4-dimethoxybenzene 4,96 16,56 20,61
7 4-terpineol 0,81 1,11 -

8 a-terpineol 0,50 0,34 1,10
9 tetradecane 0,20 0,16 0,22
10 caryophyllene 5,05 16,86 13,82
11 humulene 0,81 2,75 2,06
12 germacrene D 0,20 0,66 0,46
13 9-octadecene 6,94 5,16 6,14
14 heptadecane 22,83 2,13 2,87
15 caryophyllene oxide 0,44 1,44 0,78
16 hexadecane 0,48 0,17 0,19
17 globulol 0,20 - -

18 5-heptadecene, 1-bromo- 15,93 - 6,50
19 aplotaxene 1,78 0,48 0,58
20 3-heptadecene 19,70 7,98 9,62
21 dichloroacetic acid, 4-hexadecyl ester 10,99 0,09 -

22 1-nonadecene 0,24 - -

23 henicosene 0,65 - -

24 heneicosane 4,10 0,67 0,28
25 butyl palmitate 0,36 0,22 0,45
26 butyl stearate 0,35 - 0,30
27 l-iodoicosane 0,11 - -

28 acetoin - 0,21 0,15
29 limonene - 0,26
30 y-terpinene 0,86 0,40
31 IL-4-terpineneol - 2,86
32 a-cyclogeraniol - 0,42
33 jasmone 0,27 0,26
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Ham luong (% GC)
Tha tu Thanh phan hoa hoc Bao h‘oa ) Nhi hoa Dé hoa
(Canh va dai)

34 pentadecane - 16,09 14,12
35 d-cadinene 0,34 0,25
36 ledol - 0,39
37 9-eicosene, (£)- 4,30 517
38 pentadecanol - - 0,09
39 Z5-nonadecene - 0,13 0,28
40 nonadecane - - 1,12
41 ethyl palmitate 0,35 0,12
42 pentacosane - 0,27
43 tetracosane - 0,07
44 a-thujene 0,11 -
45 B-pinene 0,34 -
46 linalyl acetate 0,44 -
47 IHimonene - 0,71 -
48 trans-p-menth-2-en-7-ol - 2,14

49 bicyclogermacrene - 0,11 -
50 (+)-y-cadinene 0,11 -
51 7-tetradecyne 5,33 -
52 ethyl 9-hexadecenoate 0,15 -
53 ethyl linoleate 0,18 -
54 ethyl linolenate 0,16 -
55 phytane 0,14 -
56 o-terpinene 0,34 -
57 terpinolene 0,19 -
58 10-epia-muurolol 0,18 -
59 7-muurolol - 0,72 -
60 Chua xac dinh 0,15 0 0,15

Ghi chu: “* Ia ky hiéu cdc hop chat khong co trong bang thanh phan hoa hoc cia co quan hoa. Cac

gid tri bdo cdo 13 phan tram dién tich dinh twong doi thu duoc tr mot Iin do duy nhat (@ = 1).

Cac hop chat nay duoc liet ke theo th tu thoi
gian luu trén cot sic ky khi (GC). Ngoai ra, cac

nhom chat héa hoc ctia cac hop chat bay hoi tit cac
b6 phan bup hoa duoc trinh bay trong Bang 2.

Bang 2. Cac nhém hop chit trong thanh phan bay hoi ctia ba co quan hoa khac nhau
tir giong Sen ng6 N. nucifera ‘LSt

Ham luong (% GC)

Nhom hop chathoa hoc Bao hoa (Canh va dai) Nhi hoa Dé hoa
Aliphatic - 5,33 -
Alkanes 27,61 19,22 19,14
Alkenes 43,46 17,57 27,71

Benzenoids 4,96 16,56 20,61
Alcohols 0,64 1,82 2,13
Glycol 0,24 1,96 0,58
Ketones - 0,48 0,41
Esters 11,70 1,15 0,87
Monoterpenes 2,65 12,12 10,05
Sesquiterpenes 6,70 23,17 17,76
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, 1 Ham luong (% GC)
Nhom hop chat héa hoc Bao hoa (Canh va dai) Nhi hoa Dé hoa
Diterpenes - 0,14 -
Thanh phan khac 1,89 0,48 0,58
Téng 99,85 100,00 99,84

Két qua phan tich thanh phan bay hoi cta
cac co quan hoa da xac dinh duoc téng cong 59
hop chat tir cac bo phan ctia bup hoa Sen M.
nucifera ‘LSt’. Trong moét 1an phan tich GC - MS
duy nhat (n = 1), dua trén phan tram dién tich
dinh twong d6i, cac hop chat bay hoi duoc x4c dinh
chiém 99,85% téng luong chat bay hoi phat hién
duoc trong bao hoa, 100% trong nhi hoa va 99,84%
trong dé hoa. Pang chu y, 19 hop chat chung da
duoc tim thay & ca ba co quan hoa khac nhau.
Mot trong s6 do6, bao gém hai hop chat chinh la
1,4 -dimethoxybenzene va caryophyllene, duoc
cho 1a gép phan tao nén mui huong dac trung cua
bup hoa Sen. Hop chat 1,4-dimethoxybenzene cé
mui thom ngot dac trung, hoi thdo moc va giong
voi mui huwong tir hat [20], trong Kkhi
caryophyllene lai c6 mui twong tu gitta dinh
huong va nhua thong [21].

Phan tich hop chat bay hoi cia hoa Sen cho
thay, c6 27 hop chat trong bao hoa (dai va canh
hoa), trong do6 heptadecane (22,83%), 3-
heptadecene (19,70%) va 1-bromo-5-heptadecene
(15,93%) 1a cac thanh phan chinh. Alkane (27,61%)
va alkene (43,46%) 1a hai nhém hop chat doi dao
nhat, 1an luot chiém bon va nam hop chat bay hoi.
Heptadecane la mot hydrocarbon no giup tang
cuong tinh 6n dinh ctia san pham, tao do min va
cam giac muot ma cho cac mat hang nhu kem
duong 4m hay dau goi dau. Do d6, thanh phan
huong thom tit bao hoa Sen c6 thé duwoc st dung
nhue mot thanh phan ty nhién dé cai thién do bén
ctia cac hoat chat trong san phdm my pham. Ngoai
ra, 3-heptadecene co thé duoc ung dung trong
nhiéu linh vuc lién quan dén huwong liéu va tao
mui, dac biét trong san xuat cac hop chat cé dic
tinh mui hwong dé chiu. Thanh phan 1-bromo-5-
heptadecene ciing c6 thé duoc nghién cttu dé phat
trién cac chat moi trong nganh dugc pham, dic
biét 1a trong qua trinh téng hop cac hop chat co
hoat tinh sinh hoc.

Phan tich cac thanh phan bay hoi tir nhi hoa
Sen c6 su da dang cao hon so v6i bao hoa, nhi hoa

chtta 45 hop chat bay hoi da dugc xac dinh. Cac
hop chat c6 ham Iluong chiém wu thé 1la
caryophyllene (16,86%); 1,4 - dimethoxybenzene
(16,56%) va pentadecane (16,09%). Trong do, hai
nhom hop chat chiém ty lé 16n nhat 1a alkane
(19,22%) va sesquiterpene (23,17%).

Caryophyllene 1a mot hop chat terpene c6 mat
trong nhiéu loai thuc vat, dac biét 1a cac loai gia vi
nhu tieu den, hung qué va cac loai trong ho ctic. Hop
chat nay c6 nhiéu tmg dung quan trong bao gom:
lam chat tao huong trong nuéc hoa va my pham,
chat chong viém, chong oxy hoa, thudc trir sau tu
nhién va trong nghién ctu y hoc. Caryophyllene
ciing dang duoc nghién ctu vé cac tmg dung tiém
nang trong y hoc, dac biét la danh gia tac dong ctia
n6 doi voi cac bénh nhu viem khop, tiéu duong va
ung thu, nho kha nang twong tac voi cac thu thé
cannabinoid. Trong khi do, 1,4 -dimethoxybenzene
(p - dimethoxybenzene) duoc stt dung lam nguyén
liéu dau vao trong nhiéu phan tmg tong hop hitu co,
chang han nhu san xuat thuéc nhuoém, chat chong
oxy hoa va cac hop chat hitu co khac.

Cuoi cling, co quan dé hoa Sen chita 37 hop
chat bay hoi da duoc xac dinh, voi cac thanh phan
chinh bao gom 1,4-dimethoxybenzene (20,61%);
pentadecane (14,12%) va caryophyllene (13,82%).
Cac nhoém hop chat c6 ham luong doéi dao nhat
trong dé hoa 1a alkene (27,71%) va benzenoid
(20,61%). Co mot diéu thu vi 1a phan nhi va dé€ hoa
Sen c6 chung ba thanh phan chinh chiém ham
luong cao nhat, mic du van c6 su khac biét vé
nhom hop chat chiém uu thé.

3.3. Hoat tinh khang vi sinh vat cta tinh dau
tuyét doi hoa Sen ngé N. nucifera LSt

Hoat tinh khang vi sinh vat cta tinh dau tuyét
doi tir bup hoa Sen ngd N. nucifera ‘LS’ da duoc
khao sat tréen mot s6 ching vi sinh vat thong qua
ky thuat khuéch tan giéng thach. Két qua khao sat
cac chung vi sinh vat trén giéng thach duoc cung
cap trong hinh 5 va kich thudc vong tc ché duoc
cung cap trong bang 3.
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Hinh 5. Hoat tinh khang khun cfia tinh dau tuyét d6i bap hoa Sen ngé N, nucifera LSt’trén
bdn chiing vi sinh vat

A. Candida albicans, B. Staphylococcus aureus, C. Escherichia col,
D. Pseudomonas aeruginosa.

Bang 3. Hoat tinh khang khuin (viing ttc ché, mm) ciia tinh dau tuyét d6i
tir buip hoa Sen ng6 N. nucifera ‘LSt

Mau thir nghiemChung vi sinh vat C. albicans S. aureus E. coli P, aeruginosa
L 25,60 + 1,62 14,21+ 1,16 NI NI
+) 31,66 + 1,00 43,17+ 0,83 41,49+0,75 | 37,28+1,75
©) NI NI NI NI

Ghi chu: NI khong cé ving itc ché: L: tinh dau tuyét doi bup hoa Sen ngé duoc pha trong DMSO;
(+) doi ching duong - Nystatin doi voi ching C. albicans va Streptomycin doi voi cdc ching vi sinh vat
khdc; () doi ching am - DMSO; mdi gi4 tri bdo cdo dwoc biéu thi bang gid tri trung binh + d¢ léch chuan

voi n =3 (50 lan Iap lai thir nghiém).

Hiéu qua khang vi sinh vat ctia tinh dau tuyét
doi tir hoa Sen ng6 da duoc danh gia trén bon
ching vi sinh vat bao gém S. aureus, E. coli, P.
aeruginosa va C. albicans. Két qua cho thdy tinh
dau tuyet doi & néong do 100 pg/pL, c6 hoat tinh
hieu qua chong lai ching C. albicans voi duong
kinh vong vo khudn 1a 25,60 + 1,62 mm. O clng
nong do, loai tinh dau tuyéet doi nay cting thé hién
hoat tinh khang khudn trung binh do6i voi S
aureus, voi duong kinh vong vo khuan 1a 14,21 +
1,16 mm. Tuy nhién, khong quan sat thay hoat
tinh khang khudn nao d6i voi hai chung P
aeruginosava E. coli. Ngoai ra, két qua ciing chi ra
rang dung méi DMSO khong tc ché su sinh
truong cua cac vi sinh vat duoc thit nghiém trén
moi truong thach MHA.

Nghién cttu cia Pham Hiru Dién va cong su
(2019) da phan lap nuciferine tir 1a Sen va xac dinh
hoat tinh khang vi sinh vat yéu ctia hop chat nay
doi voi bon chung vi sinh vat gbm E. coli P.
aeruginosa, S. aureus va C. Albicans voi nong do
nuciferine can d@é c ché 50% su phat trién cac
chiing vi sinh vat nay 1a 1é6n hon 128 mg/ml [22].
Trong nghién ctu nay, thanh phan nuciferine
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(8,91%) duoc xac dinh trong tinh dau tuyét doéi bup
hoa Sen ngo, duwoc dy doan la mot trong nhing
thanh phan chinh khang lai S aureus va C
albicans. Tuy nhién, néng do cia no6 trong nghién
ctru ¢6 thé khong da dé tc ché su phat trién cua £,
coliva P. aeruginosa.

Nghién cttu cho thay tinh dau tuyét doi tir
bup hoa Sen ngé c6 hoat tinh khang khuan mic
do6 trung binh trén ching vi khuan S, aureus- mot
tac nhan gay bénh ¢ da va vom hong [23]. Két
qua nay cung cép dir liéu tién dé cho cac nghién
ctiu trong tuong lai. Bén canh d6, hiéu qua vé
hoat tinh khang ndm cuta tinh dau tuyét doi trén
vi nam C. albicans, két hop voi cac nghién ctu
trudc day vé hoat tinh khang ndm cua chiét xuat
tr 14 Sen [22], [24] cho thay tiém nang cua N.
nucifera ‘LSt nhu mot tac nhan khang nam hiéu
qua chong lai C. albicans - nguyén nhan chinh
gay nhiém nam & khoang miéng hoac da [25].

4. KET LUAN

Nghién ctru nay da 1am ro thém céc chi tiét vé
hinh thai cia giong Sen ngo6 ‘LSt tai Viéet Nam
thong qua qua trinh dinh danh thuc vat ciing nhu
phan tich cac hop chit mui hwong trong cac co
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quan khac nhau ctia bup hoa Sen thuoc giong Sen
nay. Nhi Sen 1a bo phan chira nhiéu hop chat bay
hoi nhat, trong d6 caryophyllene, 14-
dimethoxybenzene va pentadecane 1a cac hop chat
déi dao duogc xac dinh bang phuong phap
Headspace truc tiép két hop véi sac ky khi khoi phé
(GCMS). Nhitng hop chat nay co hoat tinh sinh hoc
cao va duoc tng dung rong rii trong cac linh vuc
nhu y t€, my phdm, nudc hoa, nong nghiép va duoc
pham. Ngoai ra, tinh dau tuyét doi ctia Sen (& nong
do 100 pg/pl) con c6 hoat tinh khang lai C
albicans va S. aureus - hai ching vi sinh vat gay
bénh can phai dugc kiém soat trong nganh my
pham. Do d6, bup hoa Sen N. nucifera ‘LSt’ cé tiém
nang tré thanh nguyén liéu tho dé san xuat huong
lieu hodc chiét xuat tinh dau, mé ra nhiéu tng dung
tiém nang trong tuong lai.
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STUDY ON THE VOLATILE COMPONENT IN LOTUS FLORAL ORGANS (Nelumbo nucifera ‘LST’)
BY THE DIRECT HEADSPACE COUPLED WITH GAS CHROMATOGRAPHY-MASS
SPECTROMETRY (HS-GCMS)
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Abstract

This research used the flower buds of Lotus cultivar for stolons (Nelumbo nucifera ‘LSt’) which are
agricultural by-products in Tay Ninh province, as the main material to survey the volatile
constituents of Lotus flower in Vietnam. The study also supplied an overview of the Lotus cultivar
for stolons through taxonomic identification. The volatile compositions in different organs of flower
bud from Lotus cultivar for stolons, were analyzed through the direct Headspace coupled with Gas
chromatography-Mass spectrometry (GCMS). The research identified 59 volatile compounds from
the different floral organs. The major aromatic components of the perianth (sepals and petals) are
heptadecane; 3-heptadecene and 5-heptadecene, 1-bromo-; whereas the aroma from Lotus flower’ s
stamens and receptacles have similarity on the main components are caryophyllene; 1,4-
dimethoxybenzene and pentadecane. Besides, the antimicrobial activity in the absolute that was
extracted from Lotus cultivar for stolon’s flower bud was also tested on a few microbial strains
which are restricted for use in cosmetics under TCVN 13634:2023. As a result, the absolute of
Lotus cultivar for stolon’ s flower bud has the activity against Staphylococcus aureus and Candida

albicans.
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NGHIEN CUU QUY TRINH SAN XUAT NUOC UONG
KHONG CON TU MALT (Hordeum vulgare L.)
VA HOA HOUBLON (Humulus lupulus L.)

Tran Thi Ngoc Mai' ", Lé Thi Ngoc Mai!, Phan Phuéc Thanh!
"Vien Khoa hoc Ung dung, Truong Pai hoc Cong nghé thanh phé Ho Chi Minh

TOM TAT

"Email ttn.mai79@hutech.edu.vn

Muc tiéu nghién cttu 1a tao 4 san phdm d6 uéng khong con tir malt va hoa houblon, c6 mau sac
thay d6i trong khung mau tir vang dén nau, nho vao sy phoi tron gitta dich malt den va malt vang
voi cac ty 1é khac nhau, c6 vi dang ctia hoa houblon va vi chua tir axit citric. Nguyén liéu st dung 1a
malt vang (Hordeum vulgare L.), malt den, hoa houblon (Humulus lupulus 1.) va axit citric.
Nghién ctru duoc thuc hién qua 5 noi dung thu duoc két qua nhu sau: Malt vang va den duoc
nghién dat kich thuoc 1,5 mm; duoc ndu véi ty 1é malt: Nudc 1a 1: 7 theo gian d6 duong hoa. Dich
malt vang bé sung hoa houblon véi ty 1é 0,05%. Phéi tron dich malt den va dich malt vang - houblon
theo cac ty 1é 1: 50, 1: 100, 1: 200 va 1: 400 va diéu chinh pH vé 4,1.

Tiekhéa: Do uong khong con, hoa houblon (Humulus lupulusL.), malt (Hordeum vulgarel..).

1. BAT VAN BE

Trong boi canh nguoi tiéu dung ngay cang
quan tam dén stc khoe, xu huéng st dung cac
loai @6 uéng c6 ngudn goc tu nhién, it hoac
khong con, giau hop chat sinh hoc dang gia tang
manh mé trén toan cau. Nuoc udng tir malt
(Hordeum vulgare L.) va hoa houblon (Humulus
Jupulus L.) khong chi c6 nguon goc thuc vat, hai
nguyén liéu trén con néi bat voi ham luong cao
cac hop chat co6 hoat tinh sinh hoc, dic biét la
polyphenol, flavonoid va cac axit dang
isohumulone - von duoc biét dén voi kha niang
khang oxy hoa, khang viém, khang khu4n va ho
tro sttc khée tim [1]. Malt, thuong duwoc st dung
trong san xuat bia, 1a san pham thu duwoc sau qua
trinh ndy mam va sy kho ngti coc (cht yéu la lua
mach). Trong qua trinh nay, hé enzyme noi sinh
duwoc hoat hoa, lam phan giai tinh bot va protein,
tao ra nhiéu hop chat co gia tri dinh dudng va
chttc nang sinh hoc. Bén canh dé, hoa houblon -
von duoc st dung truyén thong dé tao huong vi
dac trung va bao quan bia - chta mot loat hop
chat dang (o- axit va p- axit), cé tac dung sinh ly
tich cuc do6i voi co thé nguoi, nhu gidm stress oxy
héa va ho tro tieu hoa [2].

Thi truong bia khong con va doé uong lam ti
malt dang ting trudng manh: Quy mo toan cau
nam 2024 dat khoang 21,9 - 23,8 ty USD, du bao sé
ting léen dén gan 35 ty USD vao nam 2032 [3].
Trong d6, san phdm tir malt va houblon chiém
phan quan trong va c6 tiém nang phat trién manh
& khu vuc chau A-Thai Binh Duong, noi xu huéng
tieu dung dang dich chuyén ro rét sang cac san
pham co loi cho strc khoe [4].

Hién nay, cac nghién ctu vé thitc uéng khong
con tir malt va hoa houblon van con han ché, san
phdm nay nhu mot lya chon thay thé bia truyén
thong, phtu hop cho nhiéu do6i tuong, bao gém ca
tré vi thanh nién, nguoi cao tudi va nguoi kiéng
con [5]. Do d6, nghién ctru nay duoc thuc hién
nham khao sat cac dic diém hoa-ly va cam quan
clia nuéc udng tir malt va hoa houblon, tir d6 dé
xuat huong phat trién san phdm moéi co gia tri cho
cong dong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lieu

Malt vang (Bohemian Pilsner, do0 mau EBC:
3,0 - 4,0) va malt den (Roasted Barley, d0 mau:
1000 - 1300 EBC), Houblon (Hallertau Mandarina

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 3/2026 39



KHOA HOC & CONG NGHE

Bavaria, dang kho, a-axit: 7 - 10%, B-axit: 4 - 7%, tinh
dau: 1,1 - 2,1 mL/100g; linalool 0,1 - 0,6% tong
luong dau) tir Cong ty TNHH TM&VT Thai Tan,
nhap khau tr Weyermann® Spezialmalze, Dic.
Axit citric theo TCVN 5516:2010 [6].

2.2. Phuong phap nghién ctru
2.2.1. Noi dung nghién cuu

- Noi dung 1: Khao sat sy anh huwong kich
thudc malt sau nghién dén ham lueong chat kho
cua dich malt trong qua trinh duong hoa: Hat malt
duwoc xay phan thanh cac kich thuéc 0,5; 1,0; 1,5;
2,0; 2,5 mm; b6 sung nudc voi ty 1& malt: nudc 1a 1:
8. Ché do nau duoc tién hanh nhu sau: cho nudc
vao noéi gia nhiét lén dén 40°C roi cho malt vao, gii
o nhiét d6 nay 20 phut, sau d6 nang nhiét lén 50°C
gitr trong 10 phut, tiép tuc nang nhiét len 65°C giir
trong 35 phut, cudi cling nang len 75°C gitr trong
20 phut. Khi cho malt vao, mdi 5 phut ldy mau xac
dinh ham luong chat kho; két thuc qua trinh nau
dich malt duwoc danh gia cam quan cac chi tiéu
(trang thai, mau, mui, vi).

- Noi dung 2: Khao sat sy anh hudéng cua ti lé
malt: nuoc dén ham luong chat kho ctia dich malt
trong qua trinh duwong hoéa: kich thudéc hat malt
duoc chon (noi dung 1) sé duoc bo tri nhu noi
dung 1 véi cac ty 1é malt: nuéc 1a 1: 4, 1: 5, 1: 6, 1:
7,1: 8.

- Noi dung 3: Khao sat sy anh huong cua
nhiét do va thoi gian dén ham lwong chat kho ctia
dich malt trong qua trinh dwong hoa: kich thuéc
hat malt dwgc chon & noi dung 1, ty 1é malt: nudc
duoc chon & noi dung 2, ché do nau duoc tién
hanh & 40°C trong 30 phut, nang nhiét lén 50°C
gitr trong 30 phut, tiép tuc nang nhiét lén 65°C gitr
trong 45 phut, cudi cung nang lén 75°C gitt trong
35 phuat. Sau moi 5 phut 14y mau xac dinh ham
luong chat kho.

- Noi dung 4: Khao sat sy anh huong cua ty 1é
hoa houblon dén gia tri cAm quan ctia dich duong:
hoao houblon duoc bé sung vao dich malt vang véi
cac ty 1é 0,025; 0,05; 0,075; 0,1; 0,125%. Dich duwong
sau houblon héa (dich malt vang-houblon) duoc
danh gia cam quan cac chi tiéu (trang thai, mau,
mui, vi).

- Noi dung 5: Nghién cttu cong thic phoi ché:
Qua trinh phéi ché duoc tién hanh véi dich malt
den:dich malt vang-houblon véi cac ty 1é tuéng ting
1: 12,5; 1: 25, 1: 50, 1: 100, 1: 200, 1: 400, 1: 800, 1:
1600; dua vao két qua cam quan dé chon 4 mau tot
nhat. Mau duoc chon dung axit citric dé chinh pH
vé 3,7; 3,9; 4,1; 4,3 va 4,5; san pham duoc lua chon
dua vao két qua cam quan.

Luwong bot malt cho 1 nghiém thace 1a 10 g, do
lap lai ctia méi thi nghiém 1a 3 1an. Quy trinh ché
bién duoc thuc hién theo hinh 1.

N
i ‘—‘ Lam sach H Can H Nghién ]—‘ Budng héa Loc dich du&rng H Houblon héa }— )a@
1 e

.—' Lam sach i—‘[ Can ]4-[ Nghién J—'[ Pudng héa ]—‘[ Loc djch duwérng }——[ Ly tdm H Ph&i tron J

m'n'—[ Bao 6n ]—[ Déan nhan H Thanh triing }—[ Péng chai ]w Ph&i ché

Hinh 1. Quy trinh ché bién

2.2.2. Phuong phap phan tich

- Phuong phap hoéa ly: Ham luong chat kho
hoa tan duoc xac dinh bing khuc xa ké 300001,
Sper Scientific, USA. Ham luong duong téng duoc
dinh luong bang phuong phap 3,5 -dinitrosalicylic
axit (DNS) [7]. X4c dinh pH bing may do
pH/ORP dé ban HI5221-02, Hanna, Romania. Ham
luong axit téng duoc xac dinh bang phuong phap
chuédn do theo TCVN 5564:2009 [8].

- Phuong phap cam quan: Panh gia cam quan
duoc thuc hién theo TCVN 3215-79 [9], st dung
hé thong 20 diém tren thang 6 bac (0 - 5), trong
d6 0 1a miec thap nhat, 5 1a muitc cao nhat cho méi
chi tiéu.

- Phuong phap xir Iy s6 liéu: Tat ca so lieu
duoc biéu dién dudi dang trung binh + SD ¢ muc y
nghia P < 0,05. Stt dung phan mém xt ly s6 liéu
Statgraphics Centurion XV.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su anh hudéng kich thuedc malt sau nghién
dén ham luong chat khé ciia dich malt trong qua
trinh dueong hoa

Kich thudéc hat malt 1a mot yéu t6 quan trong
anh huong truc ti€p dén hiéu qua cta qua trinh
nAu, dac biét 1a giai doan duong hoa. Malt nghién
min giup tang dién tich bé mat ti€p xuc gitta

At khé (-Bx)

lrgng ch,

enzyme va co chat, tir d6 cai thién hiéu suit phan
giai tinh bot va thu hai chat chiét [10]. Tuy nhién,
néu qua min sé lam duc dich duong, gay kho khian
cho qua trinh loc va anh huong dén dac tinh cam
quan ctia san phadm [11]. Do d6, lwa chon kich
thudc malt pht hop 1a can thiét dé can bang gitra
hiéu suat chiét xuat va chat lwong cam quan trong
qua trinh san xuat d6 udng tir malt.

14
B. Malt den

12
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Hinh 2. Sy &nh hudng kich thuéc malt sau nghién dén ham leong chat kho cta dich duong

Su bién dong ham luong chat kho theo thoi
gian va nhiét do phan anh ro hoat tinh ctia hé
enzyme noi tai trong malt, dac biét 1a a-amylase va
B-amylase. Trong @6, malt c6 kich thudc hat nho
(0,5 - 1,0 mm) cho hiéu suat chiét xuat cao hon so
voi cac co hat 1on hon, dic biét trong giai doan tir
65°C tré di. Tuy nhién, si kKhac biét gitta cac kich
thudc giam dan & nhiét do cao cho thay, muic do
hoa tan chat kho dan 6n dinh. Két qua nay phu
hop véi nghién ctu cia Kunze (2014) [10], trong
d6 nhiet do toi wu cho hoat tinh cia p-amylase nam
trong khoang 60 - 65°C va cia Bamforth (2003)
[11], cho thay kha nang chiét xuat chat kho ting
manh trong khoang 60 - 70°C, sau do6 ching lai do
enzyme bat dau bi bat hoat. Ngoai ra, kich thudc
malt nho giup tang dién tich tiép xtc gitta enzyme
va co chat, tir d6 cai thién hiéu suat thu hoi chat
chiét [10].

Mui
5

A. Malt vang

i i 0,5 mm
Tong thé

S 1,0 mm
1,5 mm
2,0 mm

—D 5 mm

Trang thai Mau sac

Biéu do ctia malt den (Hinh 2B) cho thay, ham
luong chat kho ting cham va déu hon, khong cé
giai doan tang dot ngdét nhu malt vang (Hinh 2A).
biéu nay phu hop véi thuc té rang, malt den cé
hoat tinh enzyme rat thidp do bi mat hoat tinh
trong qua trinh rang & nhiét do cao, chat chiét thu
duoc cht yéu la cac hop chat hoa tan sdn, phu
thudc vao cau truc vat ly va mie do nghién, thay vi
hoat tinh enzyme nhu & malt vang [11]. Ngoai ra,
kich thudc hat cting anh hudéng ro, cAic mau malt
nghién min (0,5 - 1,0 mm) c6 ham luong chat kho
cao hon, phan anh kha nang tiép xuc tot hon gitta
enzyme va co chat. Diéu nay phu hop voi két qua
nghién cttu cta Kunze (2014) [10], kich thudc malt
nho gitp cai thién hiéu suat chiét xuat nhung can
can bang dé tranh anh huéng qua trinh loc.

Mui
4 B. Malt den

Tong thé Vi (), 5 mm
-1,0 mm

1,5 mm

2,0 mm

—7. 5 mm

Trang thai Mau séc

Hinh 3. Sy 4nh hudng ciia kich thuéc malt sau nghién dén diém cam quan cta dich duong
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banh gia cam quan doi voi malt vang cho thay
cac mau c6 kich thuoc hat 1,5 - 2,0 mm dat diém
cao hon & hau hét cac chi tiéu, dac biét 1a mui, vi
va téng thé. Trong do, mau 1,5 mm dat mtc cao
nhat vé mui va trang thai, cho thay ty lé thu hoi
chat chiét tot co thé goép phan lam tang cuong
huong vi dic trung cta dich duong. Cac mau co
kich thuéc 16n (2,5 mm) va nho hon (0,5 - 1,0 mm)
c6 diém cam quan thap hon, nhat 1a & chi tiéu vi,
mau va trang thai, cho thay kha ning hoa tan va
phan giai kém hon hoac dich duong bi duc, mau
sam. Nhin chung, mau malt vang nghién & kich
thuéc 1,5 mm cho két qua cam quan t6t hon va
duoc danh gia cao hon vé tong thé.

So v6i malt vang (Hinh 3A), cac chi tiéu cam
quan cua malt den (Hinh 3B) c6 mc danh gia
thap hon, dac biét 1a & mau, mui va vi, c6 thé do
cac hop chat melanoidin, caramel c6 huong chay

5 10 15 20 25 30 35 40 45 S0 55 60 65 W 75 80
40+ 50:C 65°C 75C
Thisi gian (phit) va nhigt d§ (-C) qud trinh dwimg héa

— 14 1:5 1:6

157 w—]:8

dac trung trong qua trinh rang [10]. Tir cac két
qua phan tich trén, kich thudéc malt 1,5 mm duoc
xac dinh 1a phu hop nhat cho ca malt vang va malt
den, cho ty lé thu hoi chat chiét xuat cao va chat
luong cam quan tot.

3.2. Sy anh huong cha ti 1é malt: nwéc dén
ham luong chat kho cta dich malt trong qua trinh
duong héa

Ty lé gitta nguyén liéu malt va nuoc 1a yéu to
quan trong anh huong truc ti€p dén hiéu qua qua
trinh duong hoa. Ty lé nay khong chi quyét dinh
noéng do enzyme va co chat trong dich nha ma con
anh huong dén kha nang truyén nhiét, do nhot va
muc do thuy phan tinh bot thanh duwong hoa tan.
Viéc thay doi ty 1é nguyeén liéu : nudc c6 thé lam
thay d6i ham luong chat kho thu duoc, tir d6 anh
hudng dén ty 1é thu héi chat chiét va chat luong
san pham cudi cung.

B. Malt den

Hiim Iwgng chiit khi (oBx)

hiri gian (phiit) vi nhigt 4 (-C) qué trinh dwimg héa

—1:4 1:5 1:6

117 o—l:8

Hinh 4. Sy anh huéng ti 1é malt: Nudc dén ham heong chat khé ctia dich malt trong qua trinh duong hoa

Két qua hinh 4 cho thady ham luong chat kho
cuia malt vang (Hinh 4A) tiang ro rét theo thoi gian
va nhiét d¢ trong suot qua trinh duong hoa. O moi
ty 1é nguyeén liéu : nudc (tir 1: 4 dén 1: 8), mau co
ty 1é nguyén liéu cao hon (1: 4, 1: 5) luén cho gia
tri ham luong chat kho cao hon, ching té rang
nong do co chat va enzyme trong moi truong co
dac giup tang hiéu qua thay phan tinh bot thanh
duong don va oligosaccharide. Pac biét, giai doan
tir 20 - 30 phut (twong ung voi nhiét do tang tu
40°C lén 50°C) ghi nhan su gia ting manh vé ham
luong chat kho, day 1a nhiét do hoat dong toi wu
1,4-glucosidic trong amylose dé tao maltose [10].
Tai nhiét do 65°C, enzyme a-amylase hoat dong
manbh, ti€p tuc phan giai dextrin thanh cac phan ti
duong ngan hon, gop phan duy tri su gia ting ham
luong chat kho. Tuy nhién, dén nhiét do 75°C, toc

do tang cham lai do enzyme bat dau bi mat hoat
tinh nhiét [11]. Sy khac biét theo ty 1é nguyén liéu
con duoc ghi nhan trong nghién cttu ctia Poreda
va cs (2014) [12] cho thay, ty lé malt: nuc thap
hon gitp céi thién hiéu suat chiét xuat trong san
xuat bia. Doi voi malt den (Hinh 4B), ham luong
chat kho ciing tang déu theo thoi gian va nhiét do,
nhung mutc d6 gia ting cham hon so v6i malt
vang. Piéu nay co6 thé 1a do hoat tinh enzyme bi
suy giam do qua trinh rang & nhiét do cao trong
san xuat malt den, 1am bién tinh protein va enzyme
nhu o-amylase va pB-amylase [13]. Mac du cac mau
malt den ban dau (5 - 10 phut) c6 gia tri *Brix cao
hon malt vang, diéu nay duoc cho 1a do su hién
dién ctia cac hop chat hoa tan hinh thanh tit phan
ung Maillard va caramel hoa trong qua trinh rang,
chit khong phai do hoat dong enzyme thiy phan
tinh bot [11]. Sau d9, toc do ting cta ‘Brix ¢ malt
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den dién ra cham hon va 6n dinh hon, phan anh
mtrc do thay phan tinh bot han ché. Céc ty 1é malt:
nudc thap hon (1: 4, 1: 5) van cho gia tri cao hon,
nhung sy khac biét khong ro rét nhu & malt vang.
Két qua phu hop voi nghién ctru ctia Poreda va cs
(2014) [12], hiéu suat chiét xuat cta malt den
thuong kém hon do anh hudéng ctia qua trinh x ly
nhiét lam giam kha nang hoa tan va hoat tinh
enzyme.

A. Malt vang

24
1:5
1:6
1:7

—]:8

Téng thé

Trang théii Maiu sic

Két qua tir hai biéu d6 cho thay ty lé malt:
nuoc c6 anh huong ro rét dén hiéu qua duong hoa
clia ca malt vang va malt den. O moi giai doan, ty
lé malt: nu6c cang thap thi gia tri ham leong chat
kho (°Brix) cang cao, tuy nhién chat luong cam
quan cua dich chiét & cac ty 1é khac nhau cho két
qua khac nhau (Hinh 5).

B. Malt den

—1:4
1:5
1:6
1:7

—] 8

'I'(:)ng thé

Trang thai Miu sic

Hinh 5. Sy 4anh hieong ti 1é malt: nuéc dén diém cam quan cta dich duong

Dua trén cac biéu dé hinh 5AB, ty 1é malt:
nudc 1: 7 cho két qua cadm quan tot nhat cho ca hai
loai malt vang va malt den, dat diém s6 cao nhat &
tat ca cac tiéu chi nhu mui, vi, mau sic va téng thé.
biéu nay co thé vi & ty 1é nudc cao (1: 7) giup qua
trinh thiy phan tinh bot thanh duong t6t hon nho
tao moi truong ly tuéng cho enzyme hoat dong, tir
d6 chiét xuat hieu qua cac hop chat tao huong vi
va mau sac. Nguoc lai, ty 1é 1: 4 bi danh gia thap
nhat do lwong nudc it khién hon hop tré nén qua
dac, can tré hoat dong cuia enzyme va lam giam
hiéu qua chiét xuat. Piéu nay khong chi anh
hudéng x4u dén huong vi ma con gay kho khian
trong qua trinh loc, khién san pham c6 trang thai

A
e 12
:g
= 10
q‘; 8
= - 3 3%
% 6 T~ /
T - .r.
£ , ¥
/
F IR s
2 I J— T 1
-~ pmre=—"1"1 1
E F
5 10 15 20 25 30
40-C 50-C

kém hon, dan dén diém s6 tong thé thap hon han
so voi ty 1é 1: 7. Téom lai, ty 1é nuéc phu hop dong
vai tro then choét trong viéc quyét dinh chat luong
cam quan cta san phdm cudi cung.

3.3. Su anh huwdng ciia nhiét d¢ va thoi gian
dén ham leong chat kho ctia dich malt trong qua
trinh dueong hoa

Viéc tim kiém nhiét do va thoi gian cho qua
trinh dwong hoa hay gian dé ndu trong san xuat
nuoc uong tir malt 1a ké hoach thay ddi nhiét do va
thoi gian nham kiém soat hoat dong enzyme dé
chiét xuat t6i da chat hoa tan tir malt, dong thoi
con quyét dinh cau tric vi, mau sic va do bén cam
quan ctia nudc udng tir malt.

11

- :

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135

65-C 75-C

Thoi gian (phiat) va nhiét d§ (¢C) qua trinh dwong hoa

Malt Vang

-Malt Den

Hinh 6. St &nh hudng nhiét d¢ va thoi gian dén ham lugng chat kho ctia dich malt
trong qua trinh dueong héa
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Trong qua trinh duong hoa, ham lwong chat
kho (°Brix) ctia ca malt vang va malt den déu tang
dan theo thoi gian va nhiét do, dac biét ro rét tai
cac nhiét d6 65°C va 75°C khi hé enzyme trong
malt hoat dong manh. 0 62 -65°C, B-amylase thay
phan tinh bot thanh maltose, trong khi & 70 - 75°C,
a-amylase phan giai tinh bot thanh dextrin va mot
phan maltose, gitp ting luong chat hoa tan va
giam do nhot dich duong [11]. Két qua khao sat
cho thdy, & giai doan dau, malt den luoén cho ham
lwong “Brix cao hon malt vang, do qua trinh rang &
nhiét do cao da pha vo cau truc tinh bot va protein,
déng thoi tao ra cac hop chat hoa tan tir phan tng

A. GIAN PO PUONG HOA MALT VANG

.6

Nhit 4§ (°C)

D—/

Thiri gian (phit)

Maillard, gép phan nang cao tong chat hoa tan
[10]. Biéu d6 cho thay ham luong chat kho tang
dang ké khi nhiét do chuyén tir 50°C 1én 65°C va tir
65°C léen 75°C, diéu nay khang dinh vai tro quan
trong cta cac enzyme trong qua trinh nay. Khi
nhiét do duoc duy tri & muc t6i wu, enzyme hoat
dong manh mé, thay phan tinh bot va giai phong
cac chat hoa tan vao dich, dan dén viéc tang °Brix.
Hiéu suat duong hoa ctia ca hai loai malt déu dat
dinh diém sau khoang 130 phut & 75°C, khi duong
cong bat dau di ngang. Tir két qua hinh 6, thu
duoc gian d6 ndu malt vang va malt den nhu sau:

B. GIAN PO DPUONG HOA MALT DEN

e

—

)

Nhigt dj (*C)

Thiri gian (phat)

Hinh 7. Gian d6 duong hoa malt

3.4. Su anh huéng cia ty lé hoa houblon dén
gia tri cam quan ciia dich duong

Biéu d6 cam quan hinh 8 cho thdy, ty lé bé
sung hoa houblon 0,05% vao dich duong mang lai
chat luong cam quan tot nhat ¢ tat ca tieu chi (mui,
vi, mau séc, trang thai va téng thé). O muc nay,
cac hop chat chinh cta houblon nhu tinh dau tao
huong va o-axit sinh vi dang duoc chiét xuat &
trang thai can bang, tao huong thom dé chiu va vi
ding hai hoa ma khong anh hudng tiéu cuc dén
mau hay trang thai san pham. Nghién ctru gan day

Mui
5

Téng thé

Trang thai

cho thdy cam nhan vi dang khong chi phu thuoc
vao gia tri IBU ma con bi chi phoi boéi cac hop chat
khac tir houblon nhut humulinone va sy twong tac
voi huong thom [14, 15]. TV 1é thap hon (0,025%)
khong dt cung cap hop chat huong va vi dic
trung, trong khi ty 1é cao hon (0,10 - 0,125%) co thé
vuot nguong cam nhan vi dang toi wu va lam ting
do duc, anh huong tiéu cuc dén cam quan [16]. Do
do, 0,05% duoc xac dinh 1a ty 1é bé sung houblon
pht hop nhat dé duy tri st hai hoa cam quan trong
san pham.

Vi —0,025%
0,05%
0,075%
0,1%
—(,125%
Mau siic

Hinh 8. Su anh hudng ciia ty 1& hoa houblon dén gié tri cAm quan ciaa dich duweong malt vang

3.5. Nghién ctru cong thirc phéi ché
Viéc phoi tron dich malt den, dich malt vang-
houblon va viéc diéu chinh pH 1a mét buéc quan

trong trong qua trinh san xuat dé uéng tir malt va
houblon, nhim dat duoc su can bang vé chat luong
cam quan cta san pham.
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Ty 1€ dich malt den:
dich malt vang-houblon

vi —1:125
' 1:25
1:50
1:100
—1:200
—1:400
—1:800

—1:1600

Téng thé

Trang thai Mau sic

Hinh 9. St 4nh huéng cia ti 1& phdi tron dich
malt den va dich malt vang-houblon dén diém
cam quan san phim

Hinh 9 cho thay, ty 1é phdi tron dich malt den
va dich malt vang-houblon cé anh hudng lon dén
chat luong cam quan ctia san pham. Ty l¢ 1 : 200
duoc danh gia 1a tot nhat, dat diém s6 cao nhat &
tat ca cac tiéu chi tir mui, vi, mau sic, trang thai
dén téng thé. Cac ty lé tiém can nhw 1 : 50, 1 : 100
va 1 : 400 cang cho két qua t6t nhung thip hon
mot chuat, cho thdy mot khoang pha tron ly tuéng
ton tai. Nguoc lai, viec stt dung qua nhiéu malt den
(tyle 1:12,5,1:25) hodac quait (ty le 1: 1600) déu
lam gidm chat luong san phdm ro rét, dan dén
diém s6 thap hon. Diéu nay chimg to su can bang
vé chat luong cam quan cta ty 1é phdi tron dich
malt den va dich malt vang-houblon 1a yéu t6 then
chot, va cac ty le thich hop duwoc chonla1:50, 1 :
100, 1:200va 1 : 400.

Bon mau duoc chon nay tiép tuc duoc chinh
pH va danh gia cam quan, két qua thé hién & hinh
10, pH 4,1 cho gia tri cdm quan vé vi va tong thé
cao hon cac gia tri pH con lai. Cac muic pH lan can
nhu 4.5 va 4.3 ciing cho két qua tot, cho thady mot
khoang pH ly tudng ton tai xung quanh mtc nay.
Nguoc lai, khi do chua cao, dién hinh 1a pH 3.9,
chat luong cam quan giam di dang ké, dac bietla &
chi tiéu vé vi, dan dén diém so tong thé thap nhat.
biéu nay cho thay viéc kiém soat do pH trong qua
trinh san xuat 1a rat quan trong dé dam bao su can
bang va chat luong san phdm cudi cung, va pH
duoc chon 1a 4,1.

4. KET LUAN

Cong thic 4 san phdm d6 udng tir malt va
houblon dugc ché bién tir qua trinh duong hoa
malt den va malt vang két hop vdi chiét xuat tir hoa

M

Téng thé Vi ——pH 3,7

pH 3,9
pH 4,1
pH4,3

——pH 4,5

Trang thai Mau sic

Hinh 10. S¢ 4anh huéng do chua san phdm dén
diém cam quan san phdm

hoa houblon dugc phoi tron theo ty l¢ dich malt
den: dich malt vang-houbon la 1: 50, 1: 100, 1: 200
va 1: 400; pH san pham 4,1; ham luong axit tong
0,232 g/ 100 mL; ham luwong chat kho 10,67°Brix,
ham luong duong tong 14,32 mg/ 100 mL.
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DEVELOPMENT OF A PRODUCTION PROCESS FOR NON-ALCOHOLIC BEVERAGES FROM
MALT (Hordeum vulgare L) AND HOPS (Humulus lupulusL.)

Tran Thi Ngoc Mai!, Le Thi Ngoc Mai!, Phan Phuoc Thanh'

! Institute of Applied Sciences, HUTECH University
Abstract

The objective of this study was to develop four non-alcoholic beverages from malt and hops, with
color ranging from yellow to brown, achieved by blending black malt wort and pale malt wort in
different ratios. The products were formulated to have hop-derived bitterness and citric axit-
induced sourness. The raw materials included pale malt (Hordeum vulgare L.), black malt, hops
(Humulus lupulus L.), and citric axit. The research was carried out in five main stages, yielding the
following results: Pale and black malt were milled to a particle size of 1.5 mm, then mashed at a
malt-to-water ratio of 1: 7 according to a saccharification profile. The pale malt wort was
supplemented with hops at a concentration of 0.05%. Black malt wort and pale malt-hop wort were
blended at ratios of 1: 50, 1: 100, 1: 200, and 1: 400, and the pH was adjusted to 4.1.

Keywords: Non-alcoholic beverage, hops (Humulus lupulus1.), malt (Hordeum vulgare L.).
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ANH HUGNG CUA THUC AN, MAT B0
VA CHAT DAY CAT X0P DEN SINH TRUOGNG
VA TY LE SONG CUA AU TRUNG NGAO O VUONG
(Perigilypta puerpera Linnaeus, 1771)
GIAI BOAN XUONG DAY
bing Minh Diing!, Nguyén Van Tuin?, Th4i Thanh Binh?*

Vien Khoa hoc Thuy san Viét Nam
“Truong Cao ding Kinh té, Ky thuat va Thuy sdn
" Email- tthinh @cdlts.edu.vn

TOM TAT

Nghién ctru duoc thyc hién nham danh gia anh huong caa thic an, mat do va chat day dén sinh
truong va ty lé song cta au trung ngao 6 vuong (Periglypta puerperal, 1771) trong giai doan
xuong day, lam co s& khoa hoc cho viéc hoan thién quy trinh san xuat giéng nhan tao ngao 6
vuong. Cac thi nghiém vé thic an (3 nghiém thic), mat do wong (4 nghiém thic) va chat day
uong (3 nghiém thirc) duoc trién khai. Cac chi tieu theo doi gom tiang trudng chiéu dai va ty le
song cla au tring sau 60 ngay wong. Két qua cho thiy 4u trung xuéng day stt dung thirc an TA2
(két hop 4 loai tho Nanochloropsis sp., Isochrysis sp., Chaetoceros sp. va Tetraselmis sp voi ty le
phdi tron 1: 1: 1: 1) va mat do wong & 300.000 con/m2 cho ty 1é song cao nhat dat 1an luot 1a 4,80 +
0,32% va 4,60 + 0,22%, cao hon c6 y nghia théng ké (p < 0,05) so v6i lan luot ty lé song ctia 4u
trung xudng day st dung thiec an TA1 (két hop 3 loai tdo Nanochloropsis sp., Isochrysis sp. va
Chaetoceros sp., ti 1¢ phoi tron 1: 1: 1) va ty 1é song cta 4u trung xuéng day wong & mat do ti
450.000 - 750.000 con/m2. Pay cat x6p c6 anh huong ro rét dén tang trudng chiéu dai va ty le
sOng ctia au trung xudng day, trong do6 nghiém thic khong day cat x6p cho ty 1é séng cao hon so
voi nghiém thtre rai 3 cm day cat xop. Két qua nghién cttu cho thay, viéc lia chon thic an, mat do
va diéu kien day pht hop c6 vai tro quan trong trong viéc nang cao hiéu qua wong 4u tring ngao
0 vuong giai doan xuong day.

Tir khoa: Au trung xudng ddy, ddy cat xop, mat do nudi, periglypta puerpera, tdo, ting truong, ty

1é song.

1. BAT VAN BE

Trong nhitng nam gan day, nudi dong vat than
mém hai manh vo & Viet Nam phat trién manh,
doéng gop quan trong cho sinh ké ven bién va xuat
kh4u thay san [1, 2]. Pén nam 2021, tong dién tich
nuodi nhuyén thé trén ca nuoc la 35.570,5 ha, san
luong dat 471.669 tan, 632 co sé san xuat va uong
giong nhuyén thé, san luwong giong san xuat dat
59,574 ti con va gia tri xuat khiu dat 125,095 triéu
USD [2]. Tuy nhién, nghé nuoi nhuyén thé phat
trién thiéu bén vitng do phu thudc vao nguodn
giong tu nhién, giong nhap ngoai va tinh trang
dich bénh bung phat hang nam da dat ra yéu cau

cap thiét phai bao ton, phat trién da dang doi tuong
nuoi va chit dong san xuat giong nhan tao.

O Viet Nam, ngao 0 vuong (Periglypta
puerpera Linnaeus, 1771) 1a d6i twong ban dia,
phan bé rong tir Bac vao Nam, tip trung tai cac
tinh thanh phé Quang Ninh, Hai Phong, Dak Lik,
Khanh Hoa va An Giang (dic khu Phu Qudc).
Chung thuong song ¢ vung ha triéu dén do sau
khoang 20 m, noi c6 day la cat séi hoiac manh vun
san ho. Day 1a loai hai manh vd c6 gia tri kinh té
cao, it bi cac bénh phé bién nhu mot so loai
nhuyén thé khac, can duoc bao ton [3]. Tuy nhién,
nguodn giong hién nay chi yéu van khai thac tir tu
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nhién, chua dap ng nhu cau san xuat.

Céc nghién ctru gan day vé ngao 6 vuong duoc
cong bo rat han ché. Vien Nghién ctru Hai san da
cong bo mot s6 diac diém sinh san ctia ngao 6
vuong. Ngao 6 vuong la loai dé tring, trimg va tinh
trung duoc phong ra ngoai moi truong nudc thong
qua 6ng siphon. Tuyén sinh duc ctia ngao 6 vuéng
phat trién qua 5 giai doan: Giai doan 0 (khong xac
dinh), giai doan I (tién giao t&), giai doan II (phat
trién tich cuc), giai doan III (thanh thuc sinh duc),
giai doan IV (sau sinh san), mua vu sinh san cta
ngao 0 vudng ¢ mién Bac tir thang 3 - 5, kich thuoc
thanh thuc sinh duc lan du khoang 6,25 cm,
tuong tmg voi khoi luong 104,52 g/cé thé, ty 1é duc
cai 50,4% : 45,8% va khong phan biét duogc gidi tinh
chiém khoang 3,8%, hé so do béo dat 33,3 -34,9%
[4]. Két qua nghién ctru cia Pham Quoc Viét va cs
(2020) [5] vé wong giong ngao 6 vuong tir cap I lén
giong cap II tai Vuon Quoc gia Bai T Long, tinh
Quang Ninh, cho thay ngao giong dat ting truong
trung binh tir 0,17 - 0,19 mm/ngay 16,9 - 18,8
mg/con/ngay va ty lé song trung binh dat 45,33%
sau 81 ngay wong; mat do wong phu hop la 1.600
con/l6ng (0,12 m?).

Giai doan 4u trung xuéng day duoc xem la giai
doan nhay cam nhat trong quy trinh san xuat giong,
chiu 4nh huong 1on clia cac yéu t6 ky thuat nhu:
Mat do wong, thic an va diéu kién day nuoi [6, 7].
Vi vay, nghién cttu ndy dugc thuc hién nham danh
gi4 anh huong ctia thirc an, mat do va chat day dén
sinh truong va ty 1é song cta au triing ngao 6 vuéng
giai doan xuong day, gop phan hoan thién quy trinh
san xuat giong nhan tao doi twong nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tuong va diéu kién thi nghiém

Au trung ngao 6 vuong (Periglypta puerpera)
giai doan xuong day duoc st dung trong thi nghiém
khée manh, khong c6 dau hiéu bénh, déong déu vé
kich thuéc va duoc cung cép tir nguon giong cta
Du an cap Bo Nong nghiép va Moi truong: Hoan
thién cong nghé san xuat giong va nudi thuong
pham ngao 6 vuong. Thi nghiém ti€én hanh trong bé
xi mang 1 m? véi diéu kién nhiét do, pH, DO, do
man, chiéu cao muc nudc, NH; va H,S trong
khoang thich hop, lan luot 1a 26 - 31°C, 7,5- 8,5; 4 - 6

mg/1; 27 - 30%o; 0,9 - 1,1 m; <0,1 mg/1va<0,1 mg/l.
Cac thi nghiétm duoc tién hanh dong thoi, mdi
nghiém thic duoc 1ap lai 3 1an. Thoi gian thuc hién
thi nghiém la 60 ngay (tr thang 4 - 6/2022).

2.2. Phuong phap nghién ctru
2.2.1. Xac dinh loai thire an thich hop

Thi nghiém duoc bo tri & 9 bé uong
composite, 1 m?/bé. Bé duoc rai cat xop day 1 cm,
mat do uong au trung 1a 300.000 con/m? St dung
03 cong thtre thitc dn bao gdm: Cong thic TA1 st
dung vi tao da loai (Nanochloropsis sp., Isochrysis
sp., va Chaetoceros sp.), ti 1é phoéi tron 1:1:1; cong
thic TA2 st vi tdo 4 loai: Nanochloropsis sp,
Isochrysis sp., Chaetoceros sp. va Tetraselmis sp.,
ti 1é phoi tron 1: 1: 1: 1; cong thic TA3 stt dung vi
tao ao/bé nuoi tom. Cho an 2 lan/ngay (6 gid va 18
gi0). Luong tdo cung cap ban dau dat 10.000 -
12.000 té bao/ml nudc va tang dan trong qua trinh
nuoi len dén 80.000 - 100.000 té bao/ml nudc &
tuan thtt 4. Trong d6, tuan nuoi thir 1 va 2 taing mat
do tao tir 1.000 - 2.000 th/ml/ngay, tir tudn nudi
tht 3 va 4 tang tir 3.000 - 4.000 tb/ml/ngay. Thikc
an duoc bom vao bé thong qua tui loc co kich co
mat ludi 45 pm.

2.2.2. Xac dinh mat do uong thich hop

Theo Nguyén Van Viet va Nguyén Van Tuin
(2019) [8], mat do wong 4u trung xudng day ngao
gia phu hop tir 300.000 - 400.000 con/m? trong thi
nghiém nay 4u trung ngao 6 vuong duoc bo tri
uong trong 12 bé composite 1 m?/bé, voi 4 mat do
khac nhau, bao gom: 300.000 con/m? 450.000
con/m?, 600.000 con/m? va 750.000 con/m? Au
triing ngao 6 vuong & cac bé thi nghiém duoc cho
an cung mot cong thic thie an 1a két hop 3 loai vi
tao (Nanochloropsis sp., Isochrysis sp., va
Chaetoceros sp., ti 1é phoi tron 1: 1: 1) va chat day
duoc rai cat xop 1 cm. Tan suat cho an va luong tao
cho an theo thoi gian giong thi nghiém thtc an.

2.2.3. Xéc dinh chat ddy

Theo Nguyén Van Viet va Nguyén Van Tuin
[8], ngao gia (7apes conspersus) wong xudng day
c6 thé khong can day xop, trong thi nghiém nay
bo tri 9 bé thi nghiém, 1 m?/bé. Mat d6 wong au
trung 1a 300.000 con/m? thitc an cho au trung
giong nhu thi nghiém xac dinh mat do phu hop.
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Ba nghiém thtc vé chat day bao gom: CDO0: Day
khong rai cat xop, CP1: 1 cm cat x0p (cat xop vo
nhuyén thé <lmm), CP2: 3 cm cat xop. Tan suat
cho an va luong tao cho an theo thoi gian giong thi
nghiém thtc an.

2.3. Chi tiéu theo doi

2.3.1. Phuong phdp theo doi cdc yéu t6° moi
truong

Nhiet do duoc xac dinh bang nhiét ké bach
phan, c6 do chinh xac dén 0,1°C; pH duoc do bang
may do pH meter, c6 do chinh xac dén 0,01, DO
duoc xac dinh bang may do DO meter, c6 do
chinh x4c dén 0,01 mg/l. Cac yéu t6 moi truong
nhu nhiét do, pH, DO duogc x4c dinh 2 lan/ngay
vao thoi diém 6 gio sang va 14 gio chiéu; do man
duoc do 1 lan/ngay & thoi diém 14 gio bang khac
xa ké, cac yéu to khac nhue NH;, H,S do bang bo
kit test Sera (Puc) duoc xac dinh 7 ngay/lan vao
thoi diém 6 gio sang trong ngay.

2.3.2. Xdc dinh cédc chi tiéu khac

-Toc do tang truong tuyét doi:

+ Toc do tang trudng tuyet doi vé chiéu dai
Lz — L1
L=
-Toc do tang treong tuong doi (%/ngay):

(mm/ngay): DLG =

+ Tang truong theo chiéu dai:

Trong do: L,1a chiéu dai do 1an sau (mm); L, 1a
chiéu dai do 1an truéc (mm); t, 1a thoi gian do lan
sau (ngay); t,.thoi gian do 1an trudéc (ngay).

- Ty lé song (%) = SO au trung sau thu
hoach/s6 4u tring tha ban dau x 100.

2.4. Phan tich s6 lieu

Céc so6 lieu duoc trinh bay dudi dang gia tri
trung binh + do léch chuidn (Mean + SD). S6 liéu
duoc xtt Iy bang phuong phap thong ké sinh hoc.
So sanh su khac biét giita cac nghiém thic bang
phan tich phuong sai mot nhan t6 (ANOVA) & mtc
y nghia p < 0,05. Cac so6 liéu c6 don vi tinh 1a %
duoc chuyén déi sang Arsin truéc khi phan tich
ANOVA.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. biéu kién méi truong trong qua trinh thi
nghiém

Trong suét qua trinh thi nghiém, cac yéu to
moi truong wong au trung gém: Nhiét do, do man,
pH, oxy hoa tan (DO), NH,, H,S c6 bién dong
nhung trong nguong thich hop. Nhiét do nudc dao
dong trong khoang tir 24,5 - 26,95°C nhung bién
dong trong ngay khong qua 2,3°C, 0 man 6n dinh
& muc 27 - 29%o, pH dao dong 8,01 - 8,38, DO luon
duy tri trong khoang 5,12 - 5,76 mg/l, NH, &

SGR, = InL,-InL, <100 nglerngA thépa< 0,03 mg/1 va H,S & nguong khong
t, -t phat hién (Bang 1).
Bang 1. Bién dong ctia yéu t6 moi tredng trong qua trinh thi nghiém
Céc yéu t6 moi truong
Cac thi
A Nhiét @6 | Nhiét do , DO NH H,S
nghiém L UG -1 UG A < (0 3 2
(C, 6 gi0) | (C, 14gio) | D0 U0 U | pH (mg/h) | (mg/h) | (mg/D
Thic an |25,27+0,3| 27,63+ 0,7 | 28,20+0,23 | 8,05-8,25 | 543+0,17 | 0,02+ 0,00 | KPH
Matdo [25,15+0,4| 27,24+0,6 | 28,05+0,27 | 8,09-8.26 | 531+0,16 | 0,01 +0,00 | KPH
Chat day |25,21+0,3| 27,45+ 0,6 | 28,68 +0,34 | 808-829 | 524+0,20 | 0,02+0,00 | KPH

Ghi chu: KPH: Khong phat hién.

Su sai khac ctia cac yéu t6 moi truong gitra cac
nghiém thuc 1a khong dang ké (Bang 1), ching to
diéu kién nuoi duoc kiém soat dong déu, phu hop
cho su sinh trudng va phat trién cta 4u triung
nhuyén thé hai manh vo. Két qua nay dam bao
rang, nhimg bién dong vé sinh truedong va ty 1é song
ghi nhan duoc chi yéu do anh huong cua thirc an
va mat do nuoi. Theo Muhammad va cs (2018) [9],
moi truong soéng phu hop cua ngao 6 vuong cod

nhiét do tir 24 - 31°C, do man dao dong tir 28 - 29%,
oxy hoa tan > 5 mg/1, pH tit 7,5 - 8,5.

3.2. Anh hudng cia thitc 4n dén sinh trudng va
ty lé sdng ctia 4u tring ngao 6 vuéng

3.2.1. Sinh truong chiéu dai

Chiéu dai trung binh ctia 4u trung tang dan
theo thoi gian nuoéi & tat ca cac nghiém thic, phan
anh qua trinh sinh truéng binh thuong ctia doi
tuong thi nghiém. Sau 60 ngay wong, chiéu dai ctua
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au trung trung binh dat 2,13 + 0,05 mm ¢ nghiém
thue TA1, 2,18 £ 0,06 mm & TA2 va 2,11 + 0,06 mm
0'TA3 (Bang 2).

Mic du chiéu dai thd ban dau giita cac
nghiém thatc tuwong dwong nhau (0,23 + 0,01
mm/con), st khac biét vé ting truong giita cac
loai thitc an duoc thé hién ro qua chiéu dai thu,
toc do tang truéng twong doi va tuyét doi. Trong

d6, TA2 cho két qua tang trudng tot nhat, chiéu
dai cta 4u trung dat 2,18 + 0,06 mm, cao hon c6 y
nghia so voi TA3 (p < 0,05), va khong khac biét
nhiéu so v6i TAl. Tuong tng, ting truéng chiéu
dai tuyet doi dat 1,97 mm (TA2) va toc do ting
truong tuong doi dat 0,95 mm (TA1l). Két qua
kiém dinh Tukey khing dinh riang, TA2 vuot troi
hon TA3 va c6 xu huéng cao hon TA1L.

Bang 2. Ting trudng 4u trung ngao 6 vudng giai doan xuéng day & cac nghiém thiec thirc dn khac nhau
ifhl'rc’ Chiél{ dai Chidu dai thu TéngAUu@g Téflg t}:lrfmg Tang tm’é?g
TT an thi tha chiéu dai tuyét doi (mm tuong doi
nghiém | (mm/con) (mm/con) (mm/con) /thang/con) (%/ngay)
1 TAl 0,23+0,01 | 2,13+0,05" 1,90 0,95+ 0,02 | 3,69+0,06"
2 TA2 0,23 +0,01 2,18 +0,06" 1,95° 0,97 £ 0,03* 3,72 +0,08"
3 TA3 0,23 + 0,01 2,11 + 0,06 1,88 0,94 + 0,03 3,67 +0,05°

Ghi chu: Cic gid tri trong cung mot cot mang chir cdi khac nhau (a, ab, b) thé hién su khac biét co y
nghia thong ké (p < 0,05).

Nguoc lai, TA3 1a nghiém thic cho tang  Bang3.Ty lé séng ctia 4u tring & cac cong thirc

treong thap nhat, voi chiéu dai 2,11 + 0,06 mm va thirc an khéc nhau

tang truéng chiéu dai tuyét doi chi dat 1,88 mm, Cong | S6 luong | S6 luong | ., .. .
cho thdy hiéu qua thitc an TA3 thdp hon ro rét so | TT | thic |gidng tha |giong thu Ty 160 song
v6i TA2. Diéu nay ching to, loai thic an st dung & thiec an|  (con) (con) %)
TA3 c6 thé chua dap ung t6i vu nhu cau dinh 1 | TA1 | 450.000 | 50.000 |3,70+0,27®
duong hoac kha nang tiéu hoa ctia ngao & giai 2 | TA2 | 450.000 | 64.800 | 4,80 +0,32°
doan vong nudi. 3 | TA3 | 450.000 | 39.100 | 2,90 0,18

Két qua nghién ctru cho thay, viéc lua chon
loai tao hodc cong thic phoi tron phu hop cé thé
toi uu hoa ting truéng va rat ngan thoi gian vong
nuodi. Két qua nay phu hop véi nhan dinh cua
nhiéu nghién ctru trén nhuyén thé hai manh vo,
cho rang thtc an da loai thuong cai thién hiéu qua
dinh duong so véi thirc an don loai.

322 Ty lé song

Ty 1é song cua au trung ngao 0 vuong dao
dong tir 2,90 - 4,80% va cé su khac biét ro rét gitra
cac nghiém thic thuc an (Bang 3). Nghiém thic
TA2 dat ty le song cao nhat (4,80 + 0,32%), ti€p
theo 1a TA1 (3,70 + 0,27%), trong khi TA3 thap
nhat (2,90 + 0,18%).

Phan tich phuong sai cho thdy, thttc dn anh
hudéng cé y nghia thong ke dén ty 1é song cta au
trung (p < 0,05). Két qué nay cho thay, chat luong
va thanh phan thic an dong vai tro quyét dinh doi
voi kha nang so6ng sot clia 4u trung trong giai doan
xuong day.

Ghi chu: Cic gid tri trong cung mot cot mang
chir cdi khac nhau (a, ab, b) thé hién sur khac biét
co y nghia thong ké (p < 0,05).

Ty lé song thap la dac diém thuong gip
trong giai doan 4u trung sém ctia nhuyén thé do
hé tiéu hoa chua hoan thién va kha niang bat moéi
con han ché. Tuy nhién, cong thic thic an TA2
voi su két hop hop ly cac loai tdo da giup cai
thién kha nang thich nghi va giam ty 1é hao hut
clia 4u trung.

3.3. Anh hudng ctia mat d6 wong dén sinh
trudng va ty lé song clia du triing ngao 6 vudng

3.3 1. Sinh truong chiéu dai

Mat do nudi c6 anh huong ro rét dén sinh
treong chiéu dai cta au trung. Sau 60 ngay wong,
chiéu dai trung binh gidm dan khi mat do tang tir
300.000 1én 750.000 con/m? (Bang 4).

Bang 4 cho thay, au trung ¢ nghiém thic mat
do 300.000 con/m? dat chiéu dai 16n nhat (2,12 +
0,08 mm/con), trong khi mat do 750.000 con/m?2
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dat thap nhat (1,85 + 0,10 mm). Két qua phan tich
ANOVA cho thay, mat d6 wong anh huéng co y
nghia thong ke dén ting trudng chiéu dai (p < 0,05).

biéu nay cho thdy, & mat do cang cao, su canh
tranh vé thic an va khong gian song gia ting, gy
anh huong tieu cuc dén sinh truéng cta au tring.

Bang 4. Tang trudng chiéu dai cia 4u triing & cac mat do nuoi khac nhau

Matdothi | oy s daitha | Chiéu daithy | 208 uong | Tang truong | Tang truong
TT nghiém (mm) (mm) chiéu dai tuyét doi tuong doi
(con/m?) (mm) (mm/thang) (%/ngay)
1 300.000 0,23 +0,01 2,12 +0,08" 1,89° 0,94 +0,03° 3,70 £ 0,10°
2 450.000 0,23+ 0,01 2,06 + 0,08 1,83 0,91 + 0,04 3,65+ 0,08
3 600.000 0,23 +0,01 1,91 + 0,06° 1,71° 0,86 + 0,03 3,56 + 0,10
4 750.000 0,23+ 0,01 1,85+ 0,10 1,62° 0,81 + 0,04° 3,47 + 0,03

Ghi chu: Cic gid tri trong cung mot cot mang chir cdi khac nhau (a, ab, b) thé hién sur khac biét co y

nghia thong ké (p < 0,05).

3.3.2 1Ty l¢ song

Két qua thi nghiém cho thdy, mat d¢ tha co
anh hudng ro rét dén ty lé song cta 4u trung
xuong day. Ty 1é song ctia 4u trung xuéng day co
xu huéng giam dan khi ting mat do wong. O
nghiém thitc c6 mat do 300.000 con/m?2, ty 1é song
dat 4,60 + 0,22%, cao nhat trong cac nghiém thic
va khac biét co y nghia thong ké (p < 0,05) so voi
cac mat do khac (Bang 5).

Béng 5. Ty lé song ctia 4u tring ngao 6 vuéng &
cac mat do nuoi khac nhau

Mat d@o thi SO', lwong SO’/ luong T 16 sng
TT | nghiém giong tha |giong thu ('%)
(con/m?) (con) (con)
1 300.000 900.000 41.400 |4,60+0,22*
2 450.000 1.350.000 | 47.100 |3,49+0,17°
3 600.000 1.800.000 | 49.300 |2,74 +0,33°
4 750.000 2.250.000 | 53.900 |2,40 +0,24°

Ghi chu: Cac gid tri trong cung mot cot mang
chir cdi khac nhau (a, b, ¢) thé hién suwr khdc biét co
y nghia thong ké (p < 0,05).

Khi mat do tha tang 1én 450.000 con/m2, ty lé
song giam xudng con 3,49 + 0,17%, thap hon
nghiém thic 300.000 con/m?2 va kKhac biét co y
nghia théng ké (p < 0,05). O cac nghiém thic co

mat do cao hon, 600.000 va 750.000 con/mz, ty 1é
song tiép tuc giam, lan luot dat 2,74 + 0,33% va 2,40
+ 0,24%. Hai nghiém thitc nay khong khac biét c6 y
nghia thong ké véi nhau (p > 0,05) nhung thap hon
c6 y nghia so vdi cac nghiém thie mat do thap. Ty
lé song ctia 4u trung khi wong & mat do cao hon c6
thé lién quan dén hién twong canh tranh khong
gian song va nguon thic an, dan dén stress sinh ly
va gia tang ty lé chét trong giai doan wong nuoi.
Do d6, mat do tha 300.000 con/m2 c6 thé coi la
phu hop hon nham dam bdo ty 1é song cao trong
diéu kién thi nghiém.

3.4. Anh hudng ciia chit day dén ting trudng
va ty 1é song ctia 4u triing ngao 6 vudng

3.4.1. Anh huéng cua chat diy dén tang truong
chiéu dai 4u trung

Két qua nghién ctu cho thdy, ting trudng
chiéu dai cua 4u trung ngao 6 vuong & cac nghiém
thic chat day dao dong tir 1,85 - 1,90 mm sau 60
ngay wong nudi. Phan tich phuong sai mot nhan to
(ANOVA) cho thay, chat day c6 anh hudng dén
ting truéng chiéu dai cta au trung (p < 0,05)
(Bang 6).

Béng 6. Anh hudng ciia chét day dén ting trudng chiéu dai 4u tring

(/Zhéit’ Chiél{ dai Chidu dai thu Téngktru(’)\’r.lg TéngAtrlr(?flg Tang trlréj.lg
TT | day thi tha chiéu dai tuyét doi tuong doi
nghiém | (mm/con) (mm/con) (mm/con) | (mm/thang/con) (%/ngay)
1 Cbo0 0,23 + 0,01 2,13+ 0,07° 1,90° 0,95 + 0,04* 3,68 +0,09*
2 | Ch1 0,23 +0,01 2,09 + 0,08% 1,86" 0,93 + 0,04™ 3,65 + 0,03
3 Cb2 0,23 + 0,01 2,08 + 0,08° 1,85 0,93 + 0,04° 3,65 +0,07°

Ghi chu: Céc gid tri trong cung mot cot mang chir cdi khac nhau (ab, a, b) thé hién su khédc biét co y
nghia thong ké (p < 0,05).
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Nghiém thitc CDO dat chiéu dai thu va gia tri
tang truong chiéu dai cao nhat, trong khi nghiém
thitc CD2 cho két qua thap nhat (Bang 6). Tuy
nhién, ma&c chénh léch ting trudong gitta cac
nghiém thtrc 1a khong 1om, cho thdy anh huong cta
chat day dén tang trudng chiéu dai ctia au tring
trong diéu kién thi nghiém twong d6i han ché. Su
khac biét nay c6 thé lién quan dén dic tinh cta
ting loai chat day trong viéc tich tu mun ba hitu co
va heé vi sinh vat, tir d6 anh huong gian tiép dén tap
tinh ki€m an va muc do stress clia au trung xuéng
day. Trong pham vi cac nghiém thic khao sat, au
trung van duy tri kha nang sinh truéng tuwong doi
6n dinh khi cac yéu t6 moi truong duoc kiém soat
thich hop. Két qua nghién cttu cho thay su khac
biet vé chat day c6 gay anh hudng lon dén ting
truong chiéu dai cta 4u trung ngao 6 vudng trong
giai doan xu6ng day.

3.4.2. Anh hudng cia chat ddy dén ty Ié song
cua du trung

Cung voi chi tiéu ting trudong chiéu dai, ty le
song clia au trung ngao 6 vuong chiu anh hudng ro
rét boi loai chat day st dung. Ty lé song trong cac
nghiém thitc dao dong tir 2,83 - 4,30% sau 60 ngay
wong nudi. Trong do, nghiém thic CDO dat ty 1é
song cao nhat va khac biét c6 y nghia thong ke so
v6i cac nghiém thirc con lai (p < 0,05) (Bang 7).

Béng 7. Anh hudng ctia chét day dén ty 1é song

clia 4u trung
Chat So6 luong  |S6 luong | ... .. .
TT | daythi | giong tha |giong thu Ty lé song
. (%)
nghiém (con) (con)
1 Cbo 1.350.000 | 58.100 |4,30+0,28"
2 Cb1 1.350.000 | 45.700 |3,39 +0,19°
3 Cb2 1.350.000 | 38.200 | 2,83 +0,22°

Ghi chu: Cdc gia tri trong cung mot cot mang
chir cdi khac nhau (ab, a, b) thé hién sur khac biét
co y nghia thong ké (p < 0,05).

Khi st dung chat day Cb1 va CD2, ty 1é song
cta 4u trung giam dang ké, dac biét & nghiém thiec
CD2 cho ty le song thap nhat. Su suy giam nay c6
thé lien quan dén su tich tu chat hitu co, ciing nhuw
st hinh thanh céac khi doc, tit d6 anh huong dén
qua trinh ho hép, bat méi va kha niang song sot cua
au trung.

Két qua nghién cttu cho thdy, chat day dong
vai tr0 quan trong doéi voi ty 1é song cta au trung,
mic du anh hudng dén tang trudng chiéu dai 1a
khong 16n. Trong cac nghiém thitc khao sat, chat
day CD0 duoc danh gia 1a phu hop nhat cho giai
doan wong au trung ngao 6 vuong tir khi xuéng
day dén con giong cap 1.

3.5. Thao luan
3.5.1. Vai tro cua lodi tdo va chat lirong thitc an

Chat lwong va thanh phan dinh duong cta vi
tdo dong vai tro quyét dinh dén ty lé song ctia 4u
trung, dac biét la trong giai doan hé tiéu hoa chua
hoan thién [10, 11]. Trong cac thi nghiém véi ngao
0 vuong, nghiém thuc thitc dn phoi tron 4 loai thic
an (TA2) cho ty lé song cao vuot troi so voi viéc st
dung tao tr nhién tdo bé/ao nuoi tom (TA3).

Gia tri dinh duong cta cac loai tao con phu
thuoc vao su phoi tron cac loai tdo lam thirc an
cho 4u trung. Hon hop tdo Isochrysis galbana va
Chaetoceros mulleri (ty 1é¢ 1: 1) thuong mang lai
hiéu qua tot nhat vé ca toc do tang trudng va ty le
song cho 4u trung ngao,. I galbana duoc coi la
nguon cung cap axit béo khong bao hoa (DHA,
EPA) quan trong, giup tang cuong phat trién vo
va kha nang bién thai. Nguoc lai, néu st dung
don 1é loai tdo Nannochloropsis oculata thuong
cho két qua kém nhat. Nguyén nhan duwoc xac
dinh 1a do loai tdo nay thiéu hut cac axit béo thiét
yéu va c6 cau truc thanh té bao glycoprotein bén
vimg, khién 4u trung kho tiéu hoa do thiéu
enzyme dac hiéu. Su két hop gita cac loai tao
khong chi t6i wu héa toc do tang truéng ma con
cung cap gia tri dinh duong toan dién, giup ddy
nhanh qua trinh bién thai chuyén sang doi song
vui day. Do d6, trong nghién ctru nay, TA2 phoi
hop 3 loai tdo cho két qua au tring ngao 6 vuong
sinh truéng va ty lé séng cao nhat so véi cac
nghiém thirc khac.

3.5.2. Anh huéng ctia mat do wong dén sinh
truong va ty Ié song

Mat do wong 1a yéu t6 then chéot quyét dinh
hiéu suat sinh hoc va kinh té trong san xuat giong
nhuyén thé. Doi véi ngao 6 vuong, két qua cho
thay ty le song giam dang ké khi mat do tang tu
300.000 - 750.000 con/m?, trong d6 mat do thap
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(300.000 con/m? cho ty lé song cao nhat. Diéu
nay tuong dong voi két qua nghién ctu trén cac
loai cung ho nhu nghéu lua (Paphia undulata) (6]
va ngao dau (Meretrix meretrix) [7], khi mat do
wong nudi cang cao thi su canh tranh vé thic an va
khong gian séng cang 16n, dan dén stress sinh ly
va ty 1é hao hut cao.

Vé sinh truong, mac du c¢6 xu huéng giam ting
trudng khi mat do tang, nhung su khac biét vé chiéu
dai vo & ngao 0 vudng thuong khong qua ro rét hoac
it co y nghia thong ké néu méi truong van nim trong
gioi han thich hop. Diéu nay cho thay, ting truéong
chiéu dai 1a chi tieu hinh thai tuong déi én dinh,
trong khi ty 1¢ song lai nhay cam hon nhiéu voi cac
tac dong ky thuat. Két qua trong nghién cttu nay
ciing giong nhu két qua nghién cttu ngao dau, mat
do thap (10 - 15 au trung/ml) khong chi gitp au
triung dat kich c& 16n hon ma con rat ngan thoi gian
bién thai so voi cac mat do cao [8].

3.5.3. Tic dong cua chat diy dén giai doan
song ddy

Doi véi au tring ngao 6 vuong giai doan song
day, nghiém thirc khong chat day (CP0) cho ty le
song cao nhat, trong khi nghiém thuc cé chat day
(CD2) lai cho két qua thap nhat. Két qua nay co su
tuong dong voi két qua nghién ctru trén nghéu lua
[8], khi ¢ diéu kién khong chat day, nghéu giong c6
thé st dung chan dé di chuyén va bam lén thanh
bé, giup kha nang loc thitc an tot hon va tranh duoc
su tich tu chat hitu co gay hai & tang day.

Chat day anh hudong dén moi truong thong
qua kha nang tich tu chat thai hitu co va anh
huéng dén cac hoat dong sinh ly ctia au trung.
Maic du ngoai tu nhién ngao phan bo & bai triéu co6
day cat bun, nhung trong diéu kién wong nuodi
nhan tao voi thé tich han ché, viec khong st dung
chat day mang lai nhiéu wu diém vuot troi nhu dé
dang quan ly vé sinh bé nuoi, kiém soat thirc an va
thuan tién khi thu hoach con giong.

4. KET LUAN VA KIEN NGHI

Stt dung thic an phdéi tron 4 loai vi tdo la
Nanochloropsis sp., Isochrysis sp., Chaetoceros
sp. va Tetraselmis sp. voi ty 1é phoi tron 1: 1: 1: 1
uong 4u tring ngao 6 vuong xudéng day cho ting
treong va ti 1é song tot nhat dat lan luot 1a 2,18 +
0,06 mm/con va 4,80 + 0,32%. Mat do t6i vu dé

uwong ngao 6 vuong 1a 300.000 con/m?, cho chiéu
dai va ty lé song lan luot dat trung binh 2,12 + 0,08
mm/con; 4,60 + 0,22% va wong au trung ngao 0
vuong khong can st dung chat day van dam bao
ting trudng va ti 1é song cao nhat dat lan luot 1a
2,13 £ 0,07 mm/con va 4,30 £ 0,28%.

Can c6 nghién ctru vé anh hudng cta mat do,
chat day ¢ giai doan uong giong 16n hon.

LOI CAM ON

Nghién cuu Ia mot phan noi dung cua dur 4n:
Hoan thién cong nghé sdn xudt giong va nudi
thuong phadm ngao 6 vuong (Periglypta puerpera)
duwoc Bo Nong nghiép va Moi truong ho tro kinh
phi. Nhom tic gid trdn trong cam on Bo Nong
nghiép va Moi truong, Vu Khoa hoc va Cong nghé,
cédn bo, gidng vién Truong Cao ding Kinh té, Ky
thuit va Thuy san va Vién Nghién ciru Hai san, nay
Ia Vién Khoa hoc Thuy san Viét Nam da nhiét tinh
Liup do trong qua trinh nghién cuu.
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EFFECTS OF DIET, STOCKING DENSITY, AND SPONGY SANDY BOTTOM ON GROWTH
PERFORMANCE AND SURVIVAL RATE OF YOUTHFUL VENUS (Periglypta puerpera Linnaeus,
1771) LARVAE DURING THE BOTTOM - DRELLING STAGE

Dang Minh Dung!, Nguyen Van Tuan?, Thai Thanh Binh!

Vietnam Academy of Fishery Sciences
? Fisheries and Technical Economic College
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Abstract
This study was conducted to evaluate the effects of feed, stocking density, and bottom substrate
on the growth and survival rate of Youthful venus (Periglypta puerpera) larvae during the
bottom-dwelling stage, providing a scientific basis for improving the artificial nursing procedure
of square clams. Experiments were conducted on feed (3 treatments), stocking density (4
treatments), and substrate (3 treatments). The monitored parameters included length growth
and survival rate of larvae after 60 days of rearing. The results showed that bottom-dwelling
larvae fed TA2 (a combination of four algal species: Nanochloropsis sp., Isochrysis sp.,
Chaetoceros sp., and Tetraselmis sp., mixed in the ratio of 1: 1: 1: 1) and reared at a stocking
density of 300,000 individuals/m?2 achieved the highest survival rates of 4.80 + 0.32% and 4.60 +
0.22%, respectively, which were statistically significantly higher (p < 0.05) than the survival rates
of bottom-dwelling larvae fed TA1l (a combination of three algal species: Nanochloropsis sp.,
Isochrysis sp., and Chaetoceros sp., mixed in the ratio of 1: 1: 1) and the survival rates of bottom-
dwelling larvae reared at densities ranging from 450,000 to 750,000 individuals/m2, respectively.
The spongy sandy bottom significantly affected the length growth and survival rate of bottom-
dwelling larvae, with the treatment without a spongy sandy bottom showing a higher survival
rate compared to the treatment with a 3 cm spongy sandy bottom. The research results show that
the selection of food, density and suitable bottom conditions plays an important role in improving
the efficiency of rearing Youthful venus larvae during the bottom-dwelling stage.
Keywords: Bottom-dwelling larvae, spongy sandy bottom, stocking density, Periglypta puerpera,
algae, growth rate, survival rate.
Ngay nhén bai: 25/11/2025
Ngay chuyén phan bién: 16/01/2026
Ngay thong qua phéan bién: 9/2/2026
Ngay duyét ding: 24/2/2026
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NHAN DIEN CHI TAO Coscinodiscus VA
Coscinodiscopsis O VUNG BIEN VIET NAM
Thai Thi Kim Thanh®*, Nguyén Cong Thanh!, Tran Van Cuong?

TOM TAT

! Trung tam Nghién citu hai san phia Bac
"Email- thaithanhrimf@gmail.com

Cac mau thuc vat phu du phan tich thudc mot s6 nhiém vu, du an duoc khao sat trén khap viung
bién Viet Nam tir nam 2015 dén nam 2025, bao gdm: Ving nudi trong thiy san, ving bién ven bo,
vung bién khoi va khu vuc xa bo. Téng s6 21 loai thuoc chi tdo Coscinodiscus va Coscinodiscopsis
duoc xac dinh dua trén dac diém hinh thai té bao nhu: Hinh dang té bao, cau tric bé mat vé té bao.
Hai loai Coscinodiscus reniformis va Coscinodiscopsis sp. 1an dau tién duoc ghi nhan. Nghién ctu
nay nham tim hiéu su da dang loai cting nhu cap nhat danh sach cac loai moéi ctia Coscinodiscus va

Coscinodiscopsis trong vung bién Viét Nam.

Tit khoa: Coscinodiscus, Coscinodiscopsis, hinh thai, ving bién Viét Nam.

1. DAT VAN BE

Chi tao Coscinodiscusla mot trong nhimg chi tao
¢6 so luong loai phong phu va phan bo phé bién trén
thé gidi ciing nhu ¢ bién Viet Nam. Tuy nhién, cac tai
liéu vé phan loai chi tdo nay ¢ trong nuoc rat it va chua
cap nhat voi nhimmg thay doi vé dinh danh khoa hoc
hién nay. Vi du, loai Coscinodiscus bipartifus hién nay
da khong con duoc xép vao chi Coscinodiscus ma déi
téen thanh  Planktoniella blanda, Coscinodiscus
excentricus d6i thanh 7Thalassiosira eccentrica,
Coscinodiscus nodulifer d6i thanh Azpeitia nodulifera
hay loai Coscinodiscusjonesianus d6i thanh
Coscinodiscopsis  jonesiana va Coscinodiscus
Jjonesianusvar. commutatus ciing da déi tén thanh
Coscinodiscopsis commutata... Cho dén nay, tai
lieu phan loai chi Coscinodiscus day @i nhat & Viét
Nam la ctia Truong Ngoc An (1993) [1] nhung
cing chi c6 hinh vé moé phdng, bén canh d6 mot
sO lodi cting da ddi tén moi va khong con thuoc chi
Coscinodiscus. Mot so tai lieu nghién ctu khac
cua Shirota (1966) [2], Hilaluddin va cs (2010) [3],
bing Minh Luat va cs (2021) [4] ciing chua day
da va chua cap nhat theo hé thong phan loai moi.
Vi vay, viéc nhan dién va dinh danh cac loai thuoc
chi Coscinodiscus, Coscinodiscopsis dya trén cac
tai lieu phan loai da dwoc cong bo va trang phan
loai: https://www.algaebase.org/search/species/,
thong qua hinh anh thé hién ro hinh dang té bao,

cau truc trén bé mat vo gdém: Vung trung tam, hinh
dang van 16, cach sap xép ctia cac van 16 va chi tiét
cu thé trén khung vo silic ctia t€ bao sé giup viéc
phan loai dua trén hinh thai tré nén dé dang hon.
Nghién cttu nay da cap nhat danh muc cac loai
thuoc chi Coscinodiscus va Coscinodiscopsis day
da nhat tir trude toi nay & Viet Nam theo hé thong
phan loai méi cua algaebase.org, dong thoi ciing
da ghi nhan 2 loai Coscinodiscus reniformis va
Coscinodiscopsis sp. chua duoc xac dinh trong cac
nghién ctu trudc day.

2. B0I TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Déi trong nghién ctru

Cac loai thuoc chi Coscinodiscus va
Coscinodiscopsis duoc st dung nghién ctru.

2.2. Vat liéu nghién ctu va phuong phap
nghién cttu

Cac loai thuoc chi tdo Coscinodiscus va
Coscinodiscopsis duwoc xac dinh thong qua phan
tich mau thuc vat pht du thuoc mot so dé tai, du
an khao sat trén vung bién Viet Nam duoc thu mau
tai toa do 6°12°30” 21°4’10”N, 103°8°20” -
112°12’25"E do Vién Nghién ctu Hai san thuc
hién, bao gém: Du 4n “Diéu tra téng thé hién trang
va bién dong nguédn loi thily san ven bién Viét
Nam” tir nam 2015 - 2025, “ Quan trac va phan tich
moi treong ving bién Pong - Tay Nam bo va ving
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» [

nuodi ca bién tap trung”, “Quan tric, canh bao va
giam sat moi truong vung nudi trong thiy san”,
“Piéu tra téng thé da dang sinh hoc va nguon loi
hai san tai cac bai can, go doi ngam”.

Mau thuc vat phtu du dinh tinh duoc thu bang
lu6i kéo hinh chép c6 kich thudc mat luoi 20 hodc
60 pm. Mau duoc chuyén vao lo nhuya va c6 dinh
tai hién truong bang dung dich formalin 4%. Tai
phong thi nghiém, mau duoc pha loang bang nudc
cat, 1day 1 ml mau cho vao buong dém hoic cho
mot, hai giot 1én lam kinh rdi quan sat dac diém
hinh thai (hinh dang té bao, mit vé té€ bao, cau
truc van 16, cach sap xép van 16, diac diém ving
trung tAm mat vo, st xuat hién cta gai, u 16i trén
mat vo...), do kich thuéc (duong kinh) va chup

hinh dwéi kinh hién vi Olympus BX53 ctia Nhat
Ban & do phong dai tir 100X, 200X.

Phan loai cac loai dua trén cac mo ta goc va so
sanh hinh thai st dung cac tai liéu ctia Truong
Ngoc An (1993) [1], Kim Dtc Tuwong (1965) [5],
Hase va Lange (1992) [6], Luciano va cs (2001)
[7]1, Morales-Pulido va Aké-Castillo (2019) [8], Sar
va cs (2008) [9], Tomas (1995) [10], Yamaji (1973)
[11] va trang phan loai algaebase.org.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua nghién ciru

ba xic dinh dugc 21 loai thudc chi tao
Coscinodiscus va Coscinodiscopsis, trong dé 2 loai
Coscinodiscus reniformis va Coscinodiscopsis sp.
lan dau tién duoc ghi nhan & bién Viét Nam.

Teéen khoa hoc A .
cong bo

bac diém té bao theo khoa phan loai da

bac diém té bao theo két qua nghién ctru

Coscinodiscus argus
Ehrenberg 1839 (Hinh 2a)

khu tron, nho [5].

Té bao dang dia tron. Mat vo phang, duong
kinh 95 - 209 um. Cac van 16 hinh luc giac
sap xép theo dang tda tia két hop xoan 6c.
Van 16 ¢ trung tAm mat vo kha nho va hoi
khéac vé hinh dang so voi cac van 16 khac.
Kich thuoc van 16 tang dan tir tAm ra mép
vo. Céac van 16 phia vong ngoai mat vo kha
ro va xép day hon. Trung tam mat vo la

Té bao hinh hop tron det. Mat vo tron, bang
phang, duong kinh 139 um. Van 16 trén mat
vo tho to, hinh luc giac, x€p thua déu thanh
hang va cong xoan sang hai bén. Cac van 16
c6 xu huéng to dan tir tam ra mép vo, tuy
nhién gitta cac doan van 16n van xen 1an cac
van 16 nho. Sat mép mat vo c6 mot vong hep
sam do mot vai hang van 16 vach day tao
nén. Trung tAm mat vo van 16 hinh hat luu,
c6 khoang tréng nho & gitta (Hinh 2a).

Coscinodiscus
asteromphalus Ehrenberg
1844 (Hinh 2i)

trong [1].

Té bao hinh hop tron bet. Mat vo tron, bén
trong bang phang, chinh gitta hoi lom,
duong kinh trung binh 260 pm. Van 16 trén
mat vo tho to, 6 canh, x€p toa tia ra xung
quanh va cong xodn sang hai bén. Cac van
16 to dan tir tam ra gan mép, sau d6 giam
nho lai dén mép vo. Trung tam mat vo co
van hoa thi rat to, gan c6 dang ti giac, cac
goc tron tay, goc nho nhat hudng vao

Té bao hinh hop tron det. Mat vo tron, bén
trong bang phang va hoi 1om vé gitra, duong
kinh twong d6i lon 283 pm. Cac van 16 trén
mat vo tuong doi to, hinh luc giac, xép thanh
hang va cong xoan sang hai bén. Cac van 16
c6 xu huong to dan tir tAm ra gan mép, sau
d6 gidm nho dan dén mép vo. Chinh gitra
mat vO cac van 160 hinh canh hoa, to khac
biét, sap xép hinh hoa thi, doi khi c6 khoang
trong nho ¢ gitta (Hinh 2i).
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Coscinodiscus centralis Ehreenbrg

1839 (Hinh 2e, )

Té bao hinh hop tron. Mat vo tron, hoi vong
lén, duong kinh trung binh 210 pm. Van 16
tuong doi tho, 6 canh. Cac van 16n tap trung
& phan gitra mat vo, sau nhé dan vé mép vo.
Cac van 16 x€p tda tia ra xung quanh va
cong xoan sang hai bén. Cé cac tia tron hep
nam gitra c4c tia van huéng vao tam. Trung
tam mat vo c6 cau trac hoa thi ro rang. Mat
vong vo té bao kha rong, dai dang vong
hodc c6 40 [1].

Té bao hinh hop tron (Hinh 2e). Mat vo tron,
mép ngoai hoi vong lén, trong bang phang
va hoi 16m vé gitra, duong kinh 165 pm. Van
16 kha tho, hinh luc giac, xép thanh hang va
cong xoan sang hai bén. C6 cac tia van 16
hoan chinh va tia van 16 khong hoan chinh.
boi khi c6 cac khe tron xen ké. Cac van 16
c6 xu huong to dan tir tam dén 3/4 mat vo,
sau d6 lai nhé dan ra mép vo. Chinh gitra
mat vo cac van 16 hinh canh hoa, to khac
biéet, sap xép hinh hoa thi hodc vong hoa véi
khoang trong nho & gitta (Hinh 2f). Mat
vong vo t€ bao kha rong, dai dang vong hoac
0 4o.

Coscinodiscus concinnus W.

Smith 1856 (Hinh 2g, h)

Té bao hinh hop tron, cao, to. Mat vo tron,
mép ngoai hoi vong lén, trong bang phing
hoac hoi l1om, duwong kinh trung binh 350
um. Cac van 16 trén mat vo tuong déi nho,
phia ngoai nho hon phia trong. Trung tim
mat vo c6 cau truc van hinh hoa thi, cting
¢6 khi la khu tron nho [1].

Té bao hinh hop tron, tuong doi cao (Hinh
2g). Mat vo tron, mép ngoai hoi vong lén,
bén trong bang phang va hoi lom vé giita,
duong kinh 89 pm. Cac van 16 trén mat vo
hoi nho, hinh luc giac, x€p thanh hang va
cong toa sang hai bén. Cac van 16 c6 xu
huéng nhoé dan tir tam ra mép vo. Chinh
gitta mat vo cac van 16 hinh canh hoa, to
hon cac van phia ngoai, sap xép hinh hoa
thi (Hinh 2h).

Coscinodiscus gigas
Ehrenberg 1841 (Hinh 2j)

Té bao hinh dia tron bet nhu déng xu. Mat
vo tron, bang phang, duong kinh tuong doi
16m, trung binh 250 pm. Cac van 16 trén mat
v0 tho to, hinh 6 canh, xép tda tia ra chung
quanh va cong xodn sang hai bén. Sat mép
mat v c6 mot vung hep sim gom 1 - 2
hang cac van hoa c6 vach day han len.
Trung tam mat vo la khu tron do cac tia van
khéng téi gitra [1].

Té bao hinh dia tron det nhu dong xu. Mat
vo tron, bang phang, duong kinh 380 pm.
Cac van 16 trén mat vo tuong doi to, hinh luc
giac, xép day déu dan thanh hang va cong
xoan sang hai bén toa tia tir tAm ra mép. Cac
van 16 c¢6 xu huéng to dan tir tAm ra mép vo.
Phia mép mat vo c6 mot vong van to, sim
mau do mot s6 hang van 16 c¢6 vach day tao
nén. Chinh gitra mat vo 1a khoang trong nho
tuong doi tron (Hinh 2j).

Coscinodiscus gigas var.

praetexta Janisch ex
Hustedt 1928 (Hinh 2k)

Té bao hinh dia tron det nhue déng xu to.
Mit vé tron, bang phang, duong kinh 16n,
trung binh 540 pm. Cac van 16 trén mat vo
tuong doi to, hinh 6 canh, xép tda tia ra
xung quanh va cong xoan sang hai bén.
Vién mép mat vo c6 khoang 4 - 5 hang van
to c6 vach day tao thanh vong vién sam.
Trung tAm mat vo la khu tron [1].

Té bao hinh hop tron, det. Mat vé tron, bang
phang, duong kinh 529 um. Cac van 16 trén
mat vo tuong doi to, hinh luc giac, xép thanh
hang va cong xoan sang hai bén toa tia tir
tam ra mép. Cac van 16 c6 xu huéng to dan
ttr tAm ra gan mép. Bao quanh mép mat vo la
mot dai tron sAm do mot s6 hang van 16 co
vach day tao nén. Chinh gitta mat vo la
khoang trong twong doéi tron, lon (Hinh 2k).
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Coscinodiscus granii LF.

Gough 1905 (Hinh 2d)

Té bao c6 dang gan gidng cai ném, do mat
vong vo c6 cau tao mot bén cao, mot bén
thap, hon nhau khoang 2 - 3 lan. Mat vo
tron, mép vong lén, sau d6 hoi 1om & giira,
duong kinh trung binh 30 - 200 um. Cac van
16 trén mat vo twong doi nho, xép hang
thang va cong xoan sang hai bén tda ra
xung quanh. Trung tAm mét vo c6 cau truc
van hinh hoa thi. Vong vién mép mat vo
hep, c6 mot vong gai nho. Tt nhing gai
nho hinh thanh nén cac tia tron nhé nam
xen ké gitra cac tia van 16 huong vao trung
tam [1].

Té bao hinh qua roi nam ngang, mat vong v
¢ cau tao mot bén cao, mot bén thap. Mat
vo tron, mép ngoai vong lén, sau dé hoi 1om
O gitra, duong kinh 93 pm. Cac van 16 trén
mat v twong doi nhd, xép thanh hang thang
xen ké cac tia tron va cong xodn sang hai
bén. Chinh gitta mat vo cac van 16 hinh canh
hoa, sip xép hinh hoa thi, doi khi c6 khoang
trong rat nho & gitra. Vong vién mép mat vo
c6 mot vong gai nho xép déu dan xung
quanh (Hinh 2d).

Coscinodiscus nobilis
Grunow 1879 (Hinh 20, p)

Té bao hinh hop tron cao, to. Mat vo tron,
mép mat vo uén cong vong cao han lén, sau
d6 bang phang, duong kinh trung binh 340
um. Van 16 trén mat vo nhoé min, xép toa tia
va cong xodn sang hai bén. Trung tam mait
vo 1a khu tron, twong doi 16m, cac van hoa &
d4u cac tia xung quanh khu tron sap xé€p roi
rac, cao thiap khac nhau, khong déu dan.
Mt vong vo c6 nhiéu dai xen ké dang vong
hodc dang ¢6 4o [1].

Té bao hinh hop tron cao, to (Hinh 20). Mat
vo tron, mép mat vé uén cong vong lén,
duong kinh twong lon 414 pm. Cac van 16
trén mat vo rat nho, xép déu dan thanh hang
toa tia tir tAm ra mép. Cac van hoa co6 xu
huéng to dan tir tAm ra mép vo. Chinh gitta
mat v6 1a khoang trong twong doi 16m, c6 su
ra vao khong déu cta cac tia van lam cho
ranh gioi cua khoang trong khong déu dan.
Mat vong vo té bao 16n, cé nhiéu dai xen ké
dang vong hoac dang c6 4o (Hinh 2p).

Coscinodiscus wailesii Gran

& Angst 1931 (Hinh 2m, n)

Té bao hinh hop tron kha cao va to. Mat vo
tron, bang phéang, duong kinh trung binh
350 pm, mép uén vuodng goc mot doan dai
dé noi voi vong vo. Cac van 16 trén mat vo
tuong d6i nhd, xép téa tia va cong xoin
sang hai bén. Trung tdm mat vo la khu tron
kha 16n, dau cac tia van quanh khu tron xép
déu dan va sit nhau. Vong vé té bao nim &
gitta truc cao, co dai xen ké dang vong hoac
c6 4o [1].

Té bao hinh hop tron kha cao va to. Mt vo
tron, bang phang, duong kinh 212 pm, mép
uén vuong goc mot doan dai dé noéi voi
vong vO (Hinh 2m). Cac van 16 trén mat vo
nho, hinh luc giac, xép thanh hang va cong
xoan sang hai bén. Trung tAm mat v, cac
tia van 16 xen ké cac khe tron tdéa ra, khu
tron kha to va tron déu, doi khi c6 nhiéu
van 16 16n khac biét siap xép hinh hoa thi
hoac hinh vong hoa. Vong vé té€ bao nam &
gitta truc cao, dai xen ké dang vong hodc cé
4o (Hinh 2n).

Coscinodiscus oculus-

iridis (Ehrenberg)

Ehrenberg

Té bao hinh dia tron, vo twong doi day.
Mit vo tron, bang phang, duong kinh
trung binh 154 pm. Van 16 trén mat vo tho
to, 16 gitta rat ro, xép toa tia va cong xoin
sang hai bén ro rang. Trung tim mat vo co
cau truc van 16 hinh hoa thi, xép sit nhau,
c6 khoang tron nhoé & gitra. Phan gitra mat
vo van 16 kha to, vién mép mat vé c6 2 - 3
hang van nho [1].

Té bao hinh dia tron det. Mat vé tron, bang
phang, duong kinh 192 um. Cac van 16 trén
mat vo tho to, hinh luc giac, xép thanh hang
va cong xo4n sang hai bén toa tia tir tam ra
mép. Bén trong moéi van 16 c6 mot 16 van
tron ndi lén kha ro. Van 16 c6 xu huong to
dan tir tam dén 3/4 mat vo, sau d6 lai nho
dan ra mép. Cac van 16 & mép mat vo nhd,
X€p sit nhau tao thanh mot vong kha day.
Chinh gitra mat vo cac van 16 hinh canh hoa,
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sap xép hinh hoa thi hodc vong hoa voi
khoang trong nho ¢ gitta (Hinh 21).

Coscinodiscus pavillardii For

ti 1922 (Hinh 2¢)

Té bao hinh hop tron, vo tuong doi day.
Mit vo tron, mép ngoai hoi vong lén, bén
trong bang phang, chinh giita hoi lom,
duong kinh trung binh 262 pm. Cac van 10
trén mat vo sap xép tda tia ra xung quanh
va cong xodn sang hai bén. Trung tam mait
vO 6 cau trac van hinh hoa thi nhé nhung
ro rang, thuong khong c6 khu tron & gita.
Céc van 16 to dan va lon nhat & phan cach
mép 1/3 ban kinh. Sat mép mat vo co 2 - 3
hang van nho [1].

Té bao hinh hop tron. Mat vo tron, mép
ngoai hoi vong 1én, bén trong bang phang,
chinh gitta hoi 1om, duong kinh 93 um. Cac
van 16 trén mat voé tuong doi nho, hinh luc
giac, xép thanh hang va cong xoan sang hai
bén. Chinh gitta mat vo cac van 16 hinh
canh hoa co kich thudc 1on hon van xung
quanh, siap xép hinh hoa thi. Cac van 16 &
gitta ban kinh mat vé to hon cac van phia
ngoai (Hinh 2¢).
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Té bao hinh dia tron. Mat vo tron, bang
phang, duong kinh trung binh 115 pm. Cac
van 16 trén mait vo tuong déi 16n, gan hinh
tron, siap xép khong sat lién nhau. Trung
tam mat vo khong c6 cau trac van hinh hoa
thi, cac van 16 sap xép khong cé quy luat,
X€ép toa tia ra xung quanh déng thoi hinh
thanh cac duong cong xodn sang hai bén.
Phan trong van hoi nhd, ra phia ngoai to
hon mot chut, tuy nhién van c6 cac van bé
xen ke [1].

Té bao hinh hop tron, det. Mat vé tron, bang
phang, duong kinh 103 um. Cac van 16 trén
mat v twong doi lon, hinh luc gidc hodc gan
tron, xép thua thanh hang va cong xoan sang
hai bén toa tia tir tm ra mép. Cac van 16 co
kich thuoc to, nhd sap xép khong theo trat
te nhat dinh. Cac van to tap trung nhiéu &
vung gitta ban kinh mat vé. Chinh gitta mat
vo khong c6 cau trac van hoa thi ro rang
(Hinh 2b).

Coscinodiscus curvatulus
Grunow 1878 (Hinh 1b)

Té bao hinh dia tron. Mat vé tron bang
phang, duong kinh trung binh 56 pm.
Trung tAm mat vo cac van 16 sap xép khong
co quy luat, tir do téa ra 11 - 16 nhom tia
cong, tia dai nhat chay tit trung tam ra toi
mép mat vo & mot canh, cac tia khac chay
song song & mot bén va ngan dan [1].

Té bao hinh hop tron. Mat vé tron, bang
phang, duong kinh 66 pm. Van 16 trén mait
vo twong doi nhoé. Chinh gitra mat vo cac van
16 sap x€p khong c6 quy luat, tir do téa ra cac
nhom tia van. Trong mo6i nhom co tia dai
nhat chay tir trung tAm ra toi mép mat vo,
cac tia khac chay song song & mot bén va
ngan dan (Hinh 1b).

Coscinodiscus divisus

Grunow 1884

(Hinh 1a)

Té bao hinh hop tron. Mat vo tron, bén
trong biang phang hoac hoi 16i, duong kinh
95 um. Cac van 16 nho dan tir tam ra mép,
xép thanh nhiéu nhom tia (> 20 nhom). Doi
khi xuat hién cac gai quanh vién mép mat
vo0. Trung tAm mat vé c6 mot ving van 16 ro
rét. Khi quan sat, viung trung tam thuong
sang hon [5]

Té bao hinh hop tron. Mat vo tron, bén trong
bang phang hoac hoi 16i, duong kinh 126
pum. Cac van 16 trén mat v twong doi nho,
xép thanh hang va cong xodn sang hai bén.
Chinh gitta mat vé van 16 sap xép khong co
quy luat, tao 1 khu twong déi tron ¢ trung
tam. Ttr khu tron ¢ trung tAm cé nhiéu nhom
tia chay téa ra mép vo. Sat vién mép mat vo
c6 mot vong gai nho xép déu din xung
quanh vién mép (Hinh 1a).
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Coscinodiscus rothii
(Ehrenberg) Grunow

1878 (Hinh 1¢)

Té bao hinh dia tron. Mat vo tron, hoi vong
lén, phan gitta lom xudng, duong kinh
trung binh 140 ym. Trung tAm mat voé cac
van 16 sap xép khong cé quy luat, tir d6 co
15 - 21 nhom tia thang tda ra, trong moi
nhom tia van & gitra dai nhat, cac tia con lai
chay song song hai bén va ngin dan.
Duong giap gidi ctia hai nhom tia c6 nhiing
khe tron hep. Gan vién mép mat vd, chinh
gitta moi nhom tia c6 mot gai nho, cac van
16 dot ngot nho lai va khong con chia nhom
tao thanh mot vong van hoa nho [1].

Té bao hinh hop tron. Mat vo tron hoi vong
lén va lom vé giita, duong kinh 96 pm. Cac
van 16 nho twong d6i déu nhau, xép thanh
hang va hoi cong toa tia tir tAm ra mép.
Chinh gitra mat vé van 16 sap xép khong co
quy luat, tit d6 nhiéu nhom tia dang nan quat
téa ra. Trong modi nhom co tia dai nhat &
chinh gitra chay tir trung tAm ra mép mat vo,
cac tia con lai chay song song hai bén va
ngan dan. Puong giap gidi cia hai nhom tia
c6 nhimg khe tron hep. Gan vién mép mat
vo, chinh gitta m6i nhom tia c6 mot u 16i
nho, dong thoi cac van 16 dot ngot nho lai va
day hon tao thanh moét vong dam khong chia
nhém (Hinh 1¢).

Coscinodiscus subtilis Enrenberg 1843

(Hinh 14, e, 1)

Té bao hinh dia tron. Mat vo tron, bang
phang, duong kinh trung binh 56 um. Van
16 trong do6i nho. Trung tAm mat vo cac van
16 sap xép khong co6 quy luat, tie do c6 9 - 14
nhém tia thang tda ra, trong méi nhém tia
van ¢ gitta dai nhat, cac tia hai bén song
song hai bén va ngan dan. Cho hai nhom tia
tiép giap nhau déu dan, khong cé khe tron.
Sat vong vién mép mat vo, chinh gitta moi
nhom tia c6 mot gai nho kha ro [1].

Té bao hinh hop tron. Mt vo tron, hoi vong
lén va Iom vé gitta. Doi khi mot bén mat vo
vong lén, mat con lai bang phiang (Hinh 1le)
hodc ca hai mat vong lén (Hinh 1d). Cac van
16 c6 vach kha day, nho déu nhau, xép thanh
hang tda tia tir tam ra mép. Chinh gitta mat
vo van 16 sap xép khong c6 quy luat, ttir d6 co
nhiéu nhom tia tdéa ra mép vo. Trong modi
nhom co6 tia dai nhat & chinh gitra chay tir
trung tim ra t6i mép mat vo, cac tia con lai
chay song song hai bén va ngan dan. Gan
mép vo, cac tia van ngan cta hai nhom lién
ké sap xép tao thanh hinh chép huéng vao
tam. Cho giap gidi ctia hai nhom tia déu dan,
khong co6 khe tron. Sat vong vién mép mat
v0, chinh gitta m6i nhom tia c6 mot u 16i nho
(Hinh 1f).

Coscinodiscus marginatus

Ehrenberg 1843 (Hinh 1g)

Té bao hinh hop tron. Mit vé tron hoi vong
lén, duong kinh trung binh 85 pm. Vong
vién mép mat vo rong, c6 nhiéu gan van
l6n. Van 16 trén mat vé tho to, hoi nhé dan
ra ngoai ngoai, van hinh 6 canh, thay ro 16
gitta tron, sdp x€p hoi c6 dang toa tia.
Trung tAm mat vé van 16 phan b6 déu dan,
khong c6 cau tric van hoa [1].

Té bao hinh hop tron. Mat vé tron hoi vong
len, duong kinh 56 pm. Cac van 16 tho to,
hinh luc giac, xép hang tuong doi thang theo
kiéu day cung. Bén trong moéi van 16 c6 mot
16 van tron. Chinh gitta mat vé van 16 sip xép
déu dan, khong co6 cau truc van hoa thi. Cac
van 16 bén trong to va thua hon bén ngoai.
Sat mép mat vo, mot hai vong van co6 vach
day néi lén kha ro (Hinh 1g).
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Coscinodiscus reniformis

Castracane 1886

(Hinh 2q)

Mat vo té bao hinh than. Cac van 10 trén
mat vo xép toa tia, kich thudc van 16 nho
dan vé phia trung tam [12].

Mait vo hinh dé giay, duong kinh phan hep
69 pm va phan rong 238 pm. Cac van 16 trén
mat vo kha tho to, hinh luc giac, xép thanh
hang va cong xoan sang hai bén toa tia tir
tam ra mép. Cac van 16 c6 xu huéng to dan
ttr tAm ra gan mép vo, sau do nho lai. Chinh
gitta mat vo khong co cau truc van hoa thi.
Céc van hoa gan mép vo c6 vach day, néi lén
kha ro (Hinh 2q).

Coscinodiscopsis jonesiana (Greville)

E.A.Sar & .Sunesen 2008 (Hinh 3c, d)

Té bao hinh hop tron. Mat vo tron, mép
ngoai vong lén, hoi lom & gitra, duong kinh
106 - 226 um. Cac van 16 trén mat vo tuong
doi nho, xép toda tia va cong xodn sang hai
bén ro rang. Van 16 gan tam to hon van 16
phia ngoai mot chut. Cac tia van hoan chinh
xen ké voi cac tia van khong hoan chinh.
Trung tAm mat vé cac van 16 to hon, ciu
truc hinh hoa thi r6 rang. Cac gai trén mat
vo duoc sdp xép thanh hai vong. Mép mit
vo c¢6 mot vong gai rat nho xép day hon,
déu hon va hai u 16i to cach nhau mot géc
khoang 105 - 120 do. Khoang gitta ban kinh
mat vé c6 mot vong gai to, thua thot, xép
khong déu trén mat vo [9].

Té bao hinh hop tron (Hinh 3c). Mat vo tron,
mép ngoai vong lén, hoi 1om ¢ gitra, duong
kinh 96 - 328 pm. Cac van 16 trén mait vo
tuong doi nho, xép thanh hang va cong xoin
sang hai bén toa tia tir tam ra mép. Van 16
gan tam to hon van 16 phia ngoai mot chut.
Cac tia van hoan chinh xen ké véi cac duong
van khong hoan chinh. Trung tim mat vo
cac van 16 to hon, sap xép hinh hoa thi. Cac
gai trén mat vo duoc sap xép thanh hai vong.
Khoang 2/3 - 3/4 ban kinh mit vé c6 mot
vong gai to, thua, xé€p khong déu, nho cao
léen. Mép mat vo c6 mot vong gai nhé xé€p
day hon, déu hon va hai u 16i to nho khoi bé
mat, huéng vé hai phia va cach nhau khoang
100 - 120 @6 (Hinh 3d).

Coscinodiscopsis commutata

(Grunow) E.A.Sar &
I.Sunesen 2008 (Hinh 3a, b)

Té bao hinh hop tron. Mat vo tron, hoi vong
lén, hoi l1om & gitra, duwong kinh 46 - 144 pm.
Cac van 16 trén mat vo tuwong doi déu, xép
toa tia va cong xodn sang hai bén ro rang.
Cac tia van hoan chinh xen ké véi cac tia
van khong hoan chinh. Trung tAm mat vo,
cac van 16 to hon mot chut, khong c6 hoac
cau truc hinh hoa thi khong ro rang. Cac
gai trén mat vo dugc xép thanh mot vong &
mép vo. Hai u 16i to cach nhau mot goc
khoang 90 - 117 do [9].

Té bao hinh hop tron (Hinh 3a). Mat vo tron,
mép ngoai vong lén, hoi 1om & gitra. Cac van
16 trén mat vo twong d6i nho, xép thanh
hang va cong xo4n sang hai bén. Cac duong
van hoan chinh xen ké véi cac duong van
khong hoan chinh. Chinh gitta mat vo, van 16
trung tAm to hon van 16 phia ngoai mot chut,
cau truc hinh hoa thi khong ro rang. Vién
mép mat vo c6 mot vong gai nho xép khong
déu va hai u 16i to nho khoi bé mat, huong vé
hai phia va cach nhau khoang 90 - 120 do
(Hinh 3b).

Coscinodiscopsis sp.

(Hinh 3e, 1, g, h, 1, )

Chua tim thay tai liéu mo ta

Té bao hinh hop tron. Mat vo gan tron, cé
dang hinh banh bao, mép ngoai vong lén
déu (Hinh 3i) hodc khong déu (Hinh 3e, h),
hoi 1om & gitta. Cac van 16 trén mat vo rat
nho, xép déu dan thanh hang tda tia tir tam
ra mép. Sat vién mép mat vé c6 mot vong gai
nho phan b6 khéa déu nhau, tir méi gai nay sé
c6 mot tia tron chay vao tam (Hinh 3j).
Chinh gitta mat vé c6 cac khe tron 16n do su

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 3/2026

61




KHOA HOC & CONG NGHE

ra vao khong déu cua cac tia van lam cho
ranh gi6i ctia khoang trong khong déu dan
(Hinh 3g). O' mép mat vo co hai u 16i to nho
khoi bé mat, huong vé hai phia va cach nhau
khoang 120 do.
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Hinh 2. a-Coscinodiscus argus, b-C. radiatus, c-C. pavillardii, d-C. granii, e, -C. centralis; g, I
Coscinodiscus concinnus, i-C. asteromphalus, j-C. gigas, K-C. gigas var. praetextz, I-C. oculus-iri, m, n-C.
wailesirt, o, p-C. nobbilis, q-C. reniformis
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50 pm

S0 pum

50 pum

Hinh 3. a, b- Coscinodiscopsis commutata; ¢, d- Coscinodiscopsis jonesiana, e, f, g, h, i, j-
Coscinodiscopsis sp.

3.2. Thao luan

Trong cac mau duwoc phan tich, da xac dinh
duoc 18 loai thuoc chi Coscinodiscus va 3 loai
thuoc chi Coscinodiscopsis. Trong d6, nhiéu loai
phé bién nhw: Coscinodiscus asteromphalus, C.
centralis, C. gigas, C. granii, C. oculus-iridis, C.
radiatus, C. subtilis, C. wailesii... déu da duoc ghi
nhan trong cac nghién ctu trudéc day cua Shirota
(1966) [2], Truong Ngoc An (1993) [1], Pang
Minh TLuat va c¢s (2021) [4]. Hai loai
Coscinodiscus reniformis va Coscinodiscopsis sp.
lan dau tién duoc ghi nhan va mo ta chi tiét vé
hinh thai té bao tai Viét Nam.

Trong cac dic diém té bao cua chi tao
Coscinodiscus va Coscinodiscopsis, kich thudc la
dac diém co tinh thay déi: Tir vai chuc dén vai tram
micron. Vi du nhu loai Coscinodiscus
asteromphalus c6 duong kinh tr 80 - 400 um,
C. marginatus tte 80 - 400 um, C. wailesii tir 280 -
500 um... Tomas (1995) [10]. Vi thé, viéc nhan
dién chung khong chi dua vao kich thudc té bao
ma cht yéu phai dua vao dac diém hinh dang té
bao va cau truc van 16 trén mat vo té bao. Mot so
loai chi tao Coscinodiscus c6 hinh dang té bao cao,
to va dac thu nhu Coscinodiscus concinnus, C.
grani, C. nobilis, C. subtilis, C. wailesii, diéu nay
gitp cho viéc xac dinh cac loai tr¢ lén dé dang
hon. Mit khac, mot sé loai c6 dang hinh hop tron
det va khong dac thu nhw: Coscinodiscus
asteromphalus, C. centralis, C. curvatulus, C.

radiatus... Do vay, viéc xac dinh loai phai dua vao
dic diém van 16, cach sap xép cac tia van, cau truc
van 10 trung tam... trén mat vo té€ bao. Trong nhom
Coscinodiscopsis, viéc xac dinh loai dua chu yéu
vao dac diém van 16 va cac u 16i, cac gai 16n, nho
phan bo trén mét vo té bao.

Cho dén nay, hau hét cac nghién cttu trén thé
gi6i ciing nhu & Viet Nam vé xac dinh loai thuc vat
phu du néi chung va cac loai thudc hai chi tao
Coscinodiscus va Coscinodiscopsis noi riéng déu
stt dung phuong phap so sanh hinh thai t€ bao.
Tuy nhién, dé dam bao do chinh xac thi viéc ap
dung ky thuat sinh hoc phan titr trong dinh danh
tén khoa hoc 1a can thiét.

4. KET LUAN VA BE NGHI

ba xac dinh duoc 18 loai thuoc chi
Coscinodiscusva 3 loai thugc chi Coscinodiscopsis
o bién Viet Nam. Trong do, 2 loai
Coscinodiscus reniformis va Coscinodiscopsis sp.
lan d4u tién duoc ghi nhan.

Miéu ta dic diém hinh thai dac trung voi cac
hinh anh minh hoa cu thé du dé nhan dién cac loai
thuoc chi Coscinodiscus va Coscinodiscopsis, co
thé stt dung trong cac nghién cttu vé da dang sinh
hoc thuye vat phu du.
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IDENTIFYING THE Coscinodiscus AND Coscinodiscopsis SPECIES IN THE VIETNAMESE SEA
Thai Thi Kim Thanh', Nguyen Cong Thanh', Tran Van Cuong’
! Northern Research Center for Marine Fisheries
Abstract

Phytoplankton samples were analyzed as part of several misions and projects surveyed across the
waters of Vietnam from 2015 to 2025, including aquaculture areas, coastal waters, offshore waters,
and deep-sea regions. A total of 21 species belonging to the genera Coscinodiscus and
Coscinodiscopsis were identified based on cellular morphological characteristics such as cell
shape, structure of the valvar surface. Two species, Coscinodiscus reniformis and Coscinodiscopsis
sp., were recorded in Vietnamese sea for the first time. This study aims to explore species diversity
as well as update the list of new species of Coscinodiscus and Coscinodiscopsis in the seawaters of

Vietnam.

Keywords: Coscinodiscus, Coscinodiscopsis, morphology, seawaters of Vietnam.
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NGHIEN CUU THICH UNG TRONG QUAN LY
MOI TRUONG TAI BENH VIEN NHI BONG THANH PHO
CAN THO TRUOC AP LUC NHU CAU GIA TANG KHAM
CHUA BENH GIAI BOAN HAU BAI DICH COVID -19
Nguyén Kim Thanh® 2, Truong Hoang Pan', Nguyén Thanh Giao®"

! Khoa Moi truong va Tai nguyén thién nhién, Pai hoc Can Tho

? Bénh vién Nhi dong thanh phé Can Tho
"Email- ntgiao @ctu.edu.vn

TOM TAT

Quan ly chat thai y té tai cac co s& chuyén khoa nhi doi hoi su thich tmg lién tuc trudc ap luc gia
tang tai luong va cac yéu cau khat khe vé an toan sinh hoc. Nghién ctru nay danh gia toan dién
hiéu suat moéi truong va thue hanh quan ly tai Bénh vién Nhi dong thanh pho Can Tho giai doan
2022 - 2024 thong qua phuong phap phan tich dong vat chat va khao sat kién thic - thai do - thuc
hanh (KAP). Két qua cho thay, ap luc 1én ha tang xtt Iy c6 moi twong quan thuan véi quy mo diéu
tri, khi s6 ngay giwong noi tra dat dinh 264.856 ngay vao nam 2024. Mac du tong luong chat thai
ran 6n dinh, cdu trac dong thai ghi nhan st chuyén dich dang cha y: Nhéom chat thai nguy hai
khong lay nhiém tang gap 2,6 lan, tuong tmg voi su phat trién cta cac ky thuat diéu tri chuyen
sau. He thong xtt ly nudc thai van hanh véi hiéu suit cao, dat 97% cong suat thiét ké (465/480
m3/ngay.dém) trong cac giai doan cao diém. Vé khia canh nhan luc, nhan vién y t€ thé hién nén
tang kién thitc va thai do tich cuc, song hiéu qua thuc hanh con chiu tac dong boi nhitng han ché
trong chudi cung tng vat tue chuin hda, dan dén viec st dung cac gidi phap luu chira thay thé doi
voi vat sac nhon. Phan tich SWOT chi ra rang, thé manh vé nhan thtc tuan tht quy trinh ctia
nhan lyc dang bi tac dong boi diém yéu vé ha tang vat Iy va co ché cung tng vat tu. Cac phat hién
nay khéang dinh sy can thiét cta viéc dong bo hoa dau tu ha tang ky thuat va vat te dé ddm bao
muc tiéu phat trién bén vimng.

Tt khoa: Qudn Iy chat thadi y té, nuoc thii bénh vién, bénh vién nhi, kién thic - thai do - thuc

hanh, an toan sinh hoc.

1. DAT VAN DE

Trong béi canh phat trién bén virng toan cau,
nganh y t€ dang doi mat voi mot nghich ly, do la
trong khi dong vai tro tru cot bao vé strc khoe con
ngudi, cac hoat dong kham chita bénh lai dong
thoi tao ra nhitng tac dong tiéu cuc dang ké dén
moi trudng sinh thai. Theo T6 chitc Y té Theé gioi,
khoang 15 - 20% tong luong chat thai phat sinh ti
cac co s0' y té duoc xép vao nhom chat thai nguy
hai, bao gom: Cac tac nhan lay nhiém, vat sic
nhon, héa chat doc hai va duoc phdm ton du [1].
Néu khong duoc quan ly, thu gom va xtt ly theo
cac quy trinh nghiém ngat, dong thai nay khong
chi de doa truc tiép dén an toan nghé nghiép ctia
nhan vién y t€ ma con tré thanh ngudn phat tan

mam bénh va 6 nhiém hoa hoc ra cong dong. Cac
nghién ctru tong quan hé thong da chi ra rang, tai
cac quoc gia dang phat trién, thach thtc nay cang
trd nén tram trong do su thiéu hut vé ha tang xt
ly, han ché vé nguon luc tai chinh va nhimg 16
héng trong nang luc quan tri [2, 3].

Tai Viét Nam, qua trinh d6 thi hoa va su¢ m&
rong mang ludi y té trong thap ky qua da gia tang ap
luc 1én cong tac quan ly moi truong. Mac du khung
phap ly da duoc kién toan thong qua Luat Bao vé moi
truong nam 2020 [4] va Thong tu s6 20/2021/TT-
BYT [5], viec chuyén hoa cac quy dinh van ban
thanh thuc hanh an toan tai co s& van gip nhiéu tré
ngai. Cac bdo cdo gan day cho thdy, su gia ting
nhanh chéng cta khéi luong chat thai ran y té va
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nudc thai bénh vién dang vuot qua cong suat thiet ké
cta cac he thong xtt Iy hién htru. Dac biét, van dé 6
nhiém vi luong tir nuoc thai y t€, noi chira dung nong
do cao cac hop chat khang sinh va vi sinh vat khang
thuoc, dang dat ra nhimg ri ro an ninh nguén nudc
nghiém trong tai cac luu vuc song [6].

Trong btc tranh téng thé dd, cac bénh vién
chuyéen khoa nhi chiém mot vi tri dac thu va nhay
cam. Do d6i tuong phuc vu 12 tré em - nhom dan
s6 dé bi ton thuong va cé stic dé khang yéu, nén
cac yéu cau vé kiém soat nhiém khuén tai day luon
duoc dat & mutc cao nhat [7]. Diéu nay dan dén xu
hudéng st dung gia tang cac vat tu tiéu hao dung
mot 1an va cac ché phadm hoéa hoc phuc vu vé sinh,
tir do lam thay ddi cau truc va gia ting ty lé phat
sinh chat thai trén méi giwong bénh so véi cac
bénh vién da khoa théng thuong. Tuy nhién, cac
nghién ctu trudc day tai Vit Nam [8, 9] thuong
tap trung vao buc tranh chung ctia hé thong y té
tuyén tinh hodc huyén, chua di sau phan tich cac
dac diém dong thai chuyén biét tai cac bénh vién
nhi khoa tuyén cudi, dac biét la trong boi canh
phuc héi sau dai dich COVID-19.

Bénh vién Nhi déng thanh pho Can Tho, voi vai
tro 1a trung tAm y té chuyén sau cta khu vuc déng
biang song Ctu Long, dang 1a mot dién hinh cho
nhimg thach thirc quan ly méi truong trong giai doan
moi. Dit lieu van hanh giai doan 2022 - 2024 cho thay
stt phuc héi manh mé ctia nhu cau kham chita bénh,
voi s6 ngay diéu tri ndi tra ting trudng lién tuc va dat
ky luc vao nam 2024. Su gia ting co hoc vé quy mo
bénh nhan c6 mdéi quan hé bién ching voi tai luong
chat thai va nudc thai, dat hé thong ha tang ky thuat
ctia bénh vién trudéc nguy co qua tai. Cac nghién ctu
da ching minh rang, ty 1é phat sinh chat thai y té ¢
quan hé tuyén tinh vo6i cong suat st dung giwong
bénh [10]. Do d6, su bién dong dot ngot cia luong
bénh nhan theo mua dich bénh nhiét déi tai thanh
pho Can Tho khong chi gay ap luc lén cong suat xtt Iy
ma con tiém 4n nguy co pha vo cac quy trinh thu gom
an toan néu khong c6 cac kich ban tng pho linh hoat.

Bén canh yéu t6 ky thuat, yéu t6 con nguoi
dong vai tro then chot trong hiéu qua quan ly moi
truong. Cac nghién cttu vé kién thic - thai do -
thuc hanh (KAP) da chi ra rang, ngay ca khi c6 ha

tang tot, su thiéu hut nhan thic hodc hanh vi sai
léch ctia nhan vién y t€ van c6 thé dan dén that bai
trong phan loai rac tai nguén [11]. Tai cac bénh
vién cong lap & Viét Nam, ap luc qua tai cong viéc
thuong duwoc xem la nguyén nhan chinh khién
nhan vién y t€ sao nhang cac quy trinh an toan moi
truong d€ uu tién cho cong tac chuyén mon [12].
Viéc danh gia chinh xac khoang cach gitra kién
thic ly thuyét va thuc hanh thuc té, cing nhu
nhan dién cac rao can vat chat anh huéng dén
hanh vi tuan tha 1a budc di tién quyét dé xay dung
cac giai phap can thiép hiéu qua.

Xuat phat tir thuc tién trén, nghién cttu nay
duoc thuc hién nhdm muc tiéu danh gia toan dién
hién trang moi truong va cong tac quan ly tai Bénh
vien Nhi dong thanh pho Can Tho. Thong qua viéc
phan tich dinh luong dong vat chat (chat thai ran,
nudc thai) va danh gia dinh tinh nang luc thuc hanh
ctia nhan vién y té, nghién ctru ky vong sé lam sang
td moi tuong quan gitra 4p luc dich té hoc va hieu
suat moi truong. Nhitng phat hién tir nghién ctu
nay khong chi cung cap co s¢ dit lieu khoa hoc cho
viéc nang cap ha tang xt ly tai ché ma con dong
gop cac khuyén nghi chinh sach quan trong cho mo
hinh quan ly chat thai bén vimng tai cac bénh vién
chuyén khoa nhi trong khu vuc.

2. PHUONG PHAP NGHIEN CUU

Nghién cttu duoc thuc hién tai Bénh vién Nhi
déng thanh pho Can Tho, co sé y té chuyén khoa
nhi tuyén cuéi ctia khu vec Pong bang song Ctru
Long, trong giai doan tir nam 2022 dén nam 2024.
bé dam bao tinh toan dién va do tin cay khoa hoc,
nghién ctru 4p dung cach ti€p can da phuong phap,
két hop gitta phan tich dinh luong dong vat chat,
khao sat thue dia va danh gia xa hoi hoc théong qua
mo hinh kién thic - thai do - thuc hanh (KAP). Dt
lieu tht cap vé hién trang moi truong duoc thu
thap tir cac bao cdo quan trac dinh ky, nhat ky van
hanh heé thong xit ly nudc thai va hoa don tiéu thu
nudc cua bénh vién trong 3 nam lién tiép. Cu thé,
cac chi s6 dwoc thu thap bao géom: S6 luong
giwong bénh noi tru thuc ke, tong khoi luong timg
loai chat thai ran y té€ (lay nhiém, nguy hai khong
lay nhiém, tai ché, sinh hoat) va luu luong nudc
thai phat sinh hang ngay. Dua trén co s& dit liéu
nay, hé s0 phat sinh chat thai trung binh
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(kg/giuong/ngay) duoc tinh toan theo cong thic
P=M/(N x 1), trong d6: M 1a téng khoi luong
chat thai; N 1a s6 giuong bénh thuc ké va T 1a so
ngay khao sat, nhim luong hoa cuong do phat thai
trén moi don vi diéu tri.

Song song voi viec thu thap dir liéu tha cap,
phuong phap khao sat thuc dia duoc trién khai dé
kiém ching tinh x4c thuc cta quy trinh quan ly.
Hoat dong nay bao gdm viéc quan sat truc tiép quy
trinh phan loai chat thai tai cac khoa, phong chirc
nang; kiém tra ky thuat tuyén duong thu gom; danh
gia diéu kién ve sinh tai khu vuc luu gitr tam thoi va
hiéu suit van hanh ctia tram xt ly nuoc thai tap
trung. Dac biét, nghién ctu cha trong nhan dién
cac rti ro trong thuc hanh tai cac diém néng phat
sinh chat thai nhu Khoa Héi stc tich cuc, Khoa Xét
nghiém va khu vuyc phau thuat. Cac thong tin thu
thap tir thuc dia duoc doi chiéu voi cac quy dinh
phap ly hién hanh, bao gém: Luat Bao veé moi
truong nam 2020 [4] va Thong tue s6 20/2021/TT-
BYT [5], @€ x4c dinh muc do tuan tha.

Vé khia canh x4 hoi hoc, nghién cttu tién hanh
khao sat cat ngang doi voi 100 nhan vién y té dang
lam viéc truc ti€p tai cac khoa, phong thong qua
bang cau hoi ciu truc. Bo cau hoéi duoc thiét ké
dua trén cac tiéu chi cia Thong tu s6 20/2021/TT-
BYT [5], tap trung danh gia 3 tru cot chinh: Kién

thitc vé phan loai chat thai, thai do doi véi trach
nhiém bao vé moéi truong va thuc hanh tuan tha
quy trinh an toan sinh hoc. Dt liéu tir phiéu khao
sat duoc xit ly bang phuong phap thong ké mo ta
dé xac dinh ty 1é phan tram cac cau tra 1oi dang va
cac hanh vi sai léch. Cu6i cung, phuong phap phan
tich SWOT (diém manh, diém yéu, co hoi, thach
thic) duoc stt dung dé tong hop cac dix liéu dinh
tinh va dinh luong, tir d6 xay dung ma tran chién
lwoc nhiam dé xuat cac giai phap quan ly kha thi,
phu hop v6i boi canh thuc tién ctia bénh vien. Daéi
voi chat luong nuodc thai, cac thong s6 6 nhiém
dugc danh gia dua tréen QCVN 28:2010/BTNMT
[13] dé xac dinh hiéu qua xtt ly ctia hé thong.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong quy mo diéu tri va tai luong
chat thai

Dir lieu thong ké giai doan 2022 - 2024 cho
thay, ap luc len cong tac quan ly moi truong cé su
tuong quan chat ché véi quy moé hoat dong kham
chita bénh. Tong s6 ngay giuong diéu tri noi tru
thuc ké da gia tang lién tuc, tir 203.769 ngay (nam
2022) lén 243.708 ngay (nam 2023) va dat dinh
264.856 ngay vao nam 2024 (Bang 1). Dac biét, cac
dot cao diém thuong tap trung vao quy 4 hang nam,
tuong tng voi chu ky bénh nhiét déi tai khu vue.

Bang 1. Bién dong s6 ngay giuvong diéu tri noi tru giai doan 2022 - 2024

Nam Téng s6 ngay giuong thuc ké Tang truong (%) Ghi chu

2022 203.769 - Giai doan hau COVID-19
2023 243.708 +19,6% Phuc hoi

2024 264.856 +8,7% Qua tai cuc bo

Nguon: Phong K€ hoach tong hop, Bénh vién Nhi dong thanh pho Can Tho:.

Két qua quan trac tong hop tai Bénh vién Nhi
déng thanh pho Can Tho trong giai doan 2022 -
2024 cho thay bt tranh toan canh vé dong vat
chat chat thai ran y té c6 su 6n dinh vé téng luong
nhung lai chtta dung nhimg bién dong noi tai phitc
tap vé mat cau trac thanh phan.

Téng khéi luong chat thai ran phat sinh tai
bénh vién dao dong nhe quanh nguong 815.000 -
829.000 kg/nam, bat chap su gia tang dang ké ciia
s6 luong bénh nhan noi tra. S6 lieu vé timg loai
chat thai qua cac nam duoc thé hién & bang 2.

Bang 2. Bién dong khoi luong céc loai chat thai y t€ giai doan 2022 - 2024

Loai chat thai Donvi | Nam 2022 | Nam 2023 | Nam 2024 | Xu huong
Chat thai nguy hai Kg 46.494 27.731 34.883 Bién dong
Trong d6 chat thai lay nhiém Kg 46.252 27.435 34.253 Tang lai
Trong do chat thai nguy hai 3
khong lay nhiém Kg 242 296 630 Tang manh
Chat thai thong thuong Kg 782.522 787.371 782.915 On dinh
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Trong do chat thai tai ché Kg 16.022 20.871 16.415 Giam
Trong d6 chat thai sinh hoat Kg 766.500 766.500 766.500 Co dinh
Tong cong Kg 829.016 815.102 817.798

Nguon: Tong hop di liéu quan trac tai Bénh vién Nhi dong thanh pho Can Tho.

Phan tich sau vao cac chi s6 hiéu suit moi
truong, hé s6 phat thai trung binh trén don vi
givong bénh (kg/givong/ngdy) cho thiy xu
huéng gidm dan qua cac nam. Cu thé, dua trén
téng luong chat thai va so6 ngay givong thuc ke, hé
s6 phat thai giam tir muic 4,07 kg/giuong/ngay
nam 2022 xudéng con 3,34 kg/givong/ngdy nam
2023 va dat muac thap nhat 3,09 kg/givong/ngay
vao nam 2024. Khi so sanh véi cac nghién ctu
khac, hé so phat thai tai Bénh vién Nhi déng thanh
phé Can Tho nidm trong ngudng twong dong voi
két qua nghién ctu tai Iran (khoang 3,48
kg/giuong/ngay) [10], nhung cao hon dang ké so
vOi muc trung binh tai cac bénh vién tuyén huyén
& Viét Nam [9]. Diéu nay phan anh dac thu cta
bénh vién chuyén khoa nhi tuyén cuéi, noi mat do
nguoi nudi bénh cao dan dén luong rac sinh hoat
chiém ty trong cao.

Xét rieng vé nhom chat thai lay nhiém, di lieu
ghi nhan phan anh baéi canh dich té hoc cta giai
doan nghién ctru. Nam 2022 ghi nhan khoi luong
ky luc 46.252 kg, hé qua truc ti€p ctua giai doan
hau COVID-19 khi cac quy trinh kiém soat nhiém
khu4n van duoc duy tri & mtc canh bao cao nhat,
dan dén viéc nhiéu vat tu y t€ thong thuong bi
phan loai thanh rac lay nhiém. Sau khi gidam manh
vao nam 2023, khoi lwong chat thai lay nhiém da
tang tré lai &@ muic 34.253 kg vao nam 2024, tuong
tng voi muc tang 25% so voi nam trudc do. Su gia
ting ndy c6 moi tuong quan tuyén tinh chat ché
voi s6 luong bénh nhan noi tru vao cac thang cudi
nam 2024. Két qua nay phu hop voi két qua nghién
cttu trude day, khang dinh rang tai luong chat thai
y té tai cac co s& diéu tri luon nhay cam voi cac
bién dong vé luu luwong bénh nhan va tinh chat
mua vu cta dich bénh [3].

bac biét, mot xu huong dang bao dong duoc
phat hién trong nghién ctu 13 su gia ting dot bién
ctia nhom chat thai nguy hai khong lay nhiém (héa
chat, duoc phdm gay doc t€ bao va vo bao bi chita
thanh phan nguy hai). Tir muc thap 1a 242 kg vao
nam 2022, khoi lugng nhom nay da tang gap 2,6 lan

len mitc 630 kg vao nam 2024. Day 1a chi dau ro rang
cho thay mutc do st dung hoa chat va cac liéu phap
diéu tri chuyén sau dang ngay cang gia tang tai bénh
vien. Su xuat hién ngay cang nhiéu cta dong thai
hoda chat va duoc phdm, néu khong duoc kiém soat
chit ché sé tiém 4n nguy co 6 nhiém vi luong cho
moi truong nudc tiép nhan. Cac nghién ctu trude
day vé du luong khang sinh trong moéi truong nudc
tai Viet Nam da canh bao rang, chinh nguén thai tir
cac bénh vién 16n 1a tic nhan chinh gay ra tinh trang
khang khang sinh trong cong dong [6]. Do do, su
gia ting ty trong ctia nhom chat thai nay tai Bénh
vien Nhi déng thanh pho Can Tho cin duoc xem 1a
mot tin hiéu canh bao soém dé diéu chinh cac bién
phap thu gom va xit Iy chuyén biét.

Vé khia canh tai ché, so lieu nam 2024 cho
thay mot nghich ly quan ly dang quan tam. Mac du
sO luong bénh nhan va luong vat tu tieu hao (nhua
y t€) tang cao, nhung luong chat thai tai ché thu
gom duoc lai sut giam 21,3% so véi nam 2023 (tu
20.871 kg xudng 16.415 kg). Su sut gidm nay xay
ra dong thoi voi thoi diém ap luc qua tai bénh vien
lén cao nhat, ciing c6 cho gia thuyét rang, ap luc
cong viéc da tac dong tieu cuc dén hanh vi phan
loai ctia nhan vién y té. Két qua nghién ctru tai
Bénh vién Trung wong Quan doi 108 cho thay, ap
luc thoi gian 14 rao can lon nhat khién nhan vién y
té b qua quy trinh tach rac tai ché dé uu tién cong
tac chuyén mon, dan dén viéc rac nhua cé gia tri bi
lan vao rac sinh hoat hoac lay nhiém [11]. Viéc
mat di luong lon rac tai ché nay khong chi gay
lang phi tai nguyén theo mo hinh kinh té tuan
hoan ma con lam tang chi phi xir Iy tiéu hity khong
can thiét cho bénh vién [14].

Cuoi cung, khi xem xét ty ¢ chat thai nguy
hai trén téng luong chat thai phat sinh, con s6 ghi
nhan tai nghién cttu nay dao dong tur 3,4 - 5,6%,
thap hon dang ké so voi nguong 10 - 25% theo
thong ke ctia T6 chuc Y té Thé gioi [1]. Nguyén
nhan chinh cda ty 1é thap nay la do khoi luong
chat thai sinh hoat qua 16n (chi€ém hon 93% téng
lwong thai) da lam loang ty trong cuia cac thanh
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phan nguy hai. Tuy nhién, diéu nay ciing cho
thay hiéu qua tich cuc cta cong tac phan loai tai
nguén, giup tach biét triet dé rac sinh hoat ra
khoi rac lay nhiém, ngan ngtra tinh trang lay
nhiém hoa khoi luong 16n rac thong thuong. Két
qua nay tuong dong véi két qua nghién ctu tai
tinh Binh Duong, noi ty 1é phan loai dung cao da
gitp kiém soat tot ty lé phat sinh chat thai nguy
hai, gidm ganh ning cho hé thong xt ly cudi
cung [9]. Tém lai, su bién dong thanh phan chat
thai tai Bénh vien Nhi dong thanh pho Can Tho
dang phan anh su chuyén dich tit cac van dé lay
nhiém truyén thong sang cac thach thic moi vé
quan ly hda chat va duy tri hiéu suat phan loai
trong boi canh chat thai ngay cang tang.

3.2. Ap lyc len he thong xtt ly nude thai

Dit lieu quan trac van hanh hé thong xt Iy nuéoc
thai (HTXLNT) tai Bénh vién Nhi dong thanh pho
Can Tho trong giai doan 2022 - 2024 da boc 16 nhitng
thach thirc vé kha nang xit ly, dac biét trong béi canh
nhu cau st dung nuoc sach gia ting. Cu thé, luong
nudc cap dau vao nam 2024 dat mue 251.840 m3, ting
khoang 40% so v6i nam 2023. S gia ting ngudn vao
nay da tao ra ap luc truc tiép lén hé thong dau ra,
duoc thé hién chi tiét qua cac thong so6 luu luong
trung binh ngay tai bang 3. Mac du téng luong nuoc
thai phat sinh nam 2024 (128.136 m?3) thap hon so voi
nam 2023, nhung su phan b6 dong chay lai tap trung
cuc bo vao cac thang cao diém, tao ra cac van dé
cho quy trinh xtr Iy sinh hoc.

Bang 3. Liru luong nuedc thai trung binh ngdy va mirc d9 chiu tai ciia hé thong nim 2024

Thoi gian Luu lwong trung binh Cong suat thiétké | Ty lé van hanh banh gia
(m®/ngay.dém) (m®/ngay.dém) %) rii ro
Thang 1 304 480 63,3 An toan
Thang 2 255 480 53,1 Thép diém
Thang 4 367 480 76,5 Trung binh
Thang 5 435 480 90,6 Cao
Thang 6 465 480 96,9 Nguy cap
Thang 10 368 480 76,7 Trung binh
Thang 12 410 480 85,4 Cao

Ghi chu: So liéu dai dién cho cac thoi diém dic trung trong nam 2024.

Bang 3 cho thay ro su bién thién theo mua cta
luu luong x4 thai, dong bién voéi so lieu nhap vién
ctia cac bénh ly nhiet doi. Pang bao dong nhat la
thoi diém thang 6/2024, luu luong xa thai trung
binh ngay da vot lén muc 465 m3/ngay.dém,
chiém xap xi 97% cong suat thiét ké ctia tram xtt ly
(480 m3/ngay.dém). Trang thai van hanh nay dat
hé thong vao vung rti ro cao, bdi theo cac nguyén
ly ky thuat moi treong, khi luu luong thuc té tiém
can cong suat thiét ké, thoi gian lvu nuéc (HRT)
trong cac bé phan tmg sinh hoc sé bi rat ngin
dang ké. Su sut giam HRT ddéng nghia voi viéc cac
vi sinh vat khong da thoi gian dé thuc hién qua
trinh chuyén hoa chat hitu co va nitrat hoa, dan
dén nguy co nuoc thai dau ra khong dat chuin
QCVN 28:2010/BTNMT [13] vé cac chi tieu nhu:
BOD, COD, amoni.

Két qua phan tich nay c6 su twong dong voi
cac canh bao tir két qua nghién ctru téng quan hé
thong [15], da chi ra rang, tai cac quoc gia dang
phat trién, tinh trang qua tai thuy luc thuong

xuyén 1 nguyén nhan chinh khién hiéu suit loai
bé mam beénh cta cac tram xit Iy nudc thai bénh
vién bi suy giam, ngay ca khi cong nghé ap dung
la hién dai. Doi voi mot bénh vién chuyén khoa nhi
nhu tai thanh phé Can Tho, rai ro nay cang trd nén
nghiém trong hon do dac thu nudc thai chira nong
do cao cac ché pham sinh hoc va du luong khang
sinh. Nghién cttu vé moéi treong nuoc tai Viet Nam
ciing nhan manh rang, viéc xa thai nudc thai y té
chua duoc xtt ly triet dé do qua tai he thong 1a con
duong ngan nhat phat tan cac gen khang thudc va
du Iuong dugc phdm vao ngudn nudc mat, gay anh
huong lau dai dén hé sinh thai [6].

Hon nira, st dao dong 16n vé luu luong gitta cac
thang trong nam 2024 (tr mic thap 255 m3/ngay
vao thang 2 lén 465 m3/ngay vao thang 6) cho thay
hé thong dang thi€u cac gidi phap diéu hoa luu
luong hiéu qua. Su thiéu hut bé diéu hoa hoic
dung tich bé khong du lon dé cat cac dinh tai
luong vao gio cao diém khién hé thong vi sinh phai
lien tuc thich nghi véi cac diéu kién van hanh thay
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d6i, lam giam do 6n dinh ctia bun hoat tinh. Do do,
voi dir lieu thuc té, viec nang cip cong suat xit ly
hodc xay dung bd sung cac hang muc diéu hoa
dong chay 1a yéu cau ky thuat cap bach dé dam
bao an toan moéi truong trudc khi quy mo bénh
vién tiép tuc mé rong.

3.3. Thach thirc trong dong bo héa quy dinh
va co s& ha ting thuc té

Két qua danh gia muc do tuan tha cac quy dinh
moi truong tai Benh vien Nhi dong thanh pho Can
Tho duogc tong hop tai bang 4 cho thay nhitng né luc
dang ghi nhan cta don vi trong cong tac quan ly
hanh chinh, song song voi nhitng thach thic nhat

dinh trong van hanh thuc tién. Vé tong thé, bénh
vien da thiét 1ap duoc khung phéap 1y noi bo co ban,
dap tmg cac yéu cau cot 16i ctia Luat Bao vé moi
truong nam 2020 [4], nhue s& hitu Gidy phép moi
truong, duy tri hop déng chuyén giao chat thai nguy
hai va thuc hién quy trinh phan loai tai nguén. Tuy
nhién, khi di sau phan tich cac chi so6 ky thuat chi
ti€t, nghién ctru nhan thay su khac biét nhat dinh
giita cac quy chuén ly thuyét va diéu kién ha tang
hién hitu. Nhitng diém can t6i vu hoa tap trung cha
yéu vao st dong bo hoa phuong tién luu chira va tinh
lién tuc trong cong tac giam sat dix liéu moi truong.

Bang 4. Téng hop cac thach thirc va yéu t6 anh hudng dén cong tic quan ly méi trieong

Hang muc Tiéu chi danh gia Hién trang Yéu t6 anh hudng/ghi chu
Nhan su Van ban héa bo phan | Canchinh quy | Co ché kiém nhiém hién tai can duoc cu thé
j moi truong héa hoéa bang quyét dinh thanh 1ap chinh thirc
R Trang bi hop khang A g Vuéng méc trong quy trinh du thau dan dén
vattu thing (safety box) Can b6 sung viéc str dung vat chira thay thé tam thoi
Ung pho Ban c}}} huy ing pho Cén kién toan baco ke hoa}ch I}hu’ng can chi tiét hﬁoa kich ban
su 6 moi truong va nhan su chi huy cu thé
e Quan trac dinh ky bun A . Dit lieu phan tich gan nhat 1a nam 2019, can
Gidm sat thai Can cap nhat thyre hién lai 44 d3m bio tinh lien tuc
o Thong ke chatthai | Can chinh xé4c Hién dang ap dung phuong thitc wéc tinh
Dt lieu i , Lo 2 A Af
sinh hoat hoéa khoan, can chuyén sang can do thuc té

Nguon: Tong hop két qua ddnh gid thuc t€ tai bénh vién.

Mot trong nhitng van dé ky thuat dang luu y
la su gian doan trong nguoén cung tmg hop an
toan chuyén dung cho vat sic nhon. Do nhiing
vueong mac khach quan trong co ché diu thau
vat tu y té cong lap, nhan vién tai mot so khoa,
phong da linh hoat st dung cac vat chuia thay
thé tam thoi (chai nhua, can nhua cting) dé duy
tri hoat dong thu gom. Mac du giai phap tinh thé
nay giup dam bao viéc phan loai rac van duoc
thuc hién, nhung xét vé tiéu chuan ky thuat dai
han, cac vat chita nay chua hoan toan dap tng
cac thong so vé do khang thing va quy cach nap
day an toan. Theo nghién ctru, viec chuan hoa
dung cu chtra vat sac nhon 1a yéu t6 then chot dé
giam thiéu rai ro nghé nghiép va ngan ngtra lay
nhiém cac bénh qua duong mau nhu HIV, viéem
gan B [10]. Khi doi chiéu véi két qua nghién cttu
tai tinh Binh Duong, noi st dau tu dong bo ha
tang da dua ty lé thuc hanh an toan lén muc
98,5% [9], c6 thé thady rang, viéec thiao go diém
nghén vé cung tmg vat tu tai thanh pho Can Tho
sé 1a chia khoa dé nang cao hiéu qua tuan tha.

Bén canh yéu t6 vat tu, cong tac giam sat cac
dong thai thtt cdp ciing can dugc ting cuong dé
dam bao tinh toan dién cta di liéu. Cong tac quan
trac bun thai tir heé thong xtt Iy nudc thai chua
duoc cap nhat thuong xuyén ké tir nam 2019. Viec
thiéu hut chudi s6 liéu lién tuc trong giai doan nay
dat ra yéu cau can thiét phai ra soat va thuc hién
lay mau phan tich dinh ky theo quy dinh ctia Nghi
dinh s6 08/2022/ND-CP [16]. Nghién ctru da nhan
manh tAm quan trong khoa hoc ctia viéc giam sat
bun thai, noi c6 kha nang tich tu cac vi sinh vat va
hop chat hitu co khé phan huy [15]. Do d9, viéc
cap nhat dir lieu nay khong chi giup bénh vién
hoan thién ho so phap ly ma con cung cip co s&
khoa hoc @€ kiém soat t6t hon cac tac dong tiém
tang dén moi treong dat.

Vé mat t6 chitc, mo6 hinh quan ly moéi truong
tai bénh vién hién dang van hanh cht yéu dua trén
co ché kiem nhiém. Dé nang cao tinh chuyén
nghiép va trach nhiém giai trinh, viéc ban hanh
cac quyét dinh phan cong nhiém vu chinh thic
bang van ban la buodc di can thiét. Dong thoi, ké
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hoach tng pho su ¢6 moi truong hién c6 can duoc
nang cap thong qua viéc thiét 1ap ban chi huy
thong nhat va xay dung cac kich ban dién tap chi
tiét. Nghién ctru vé hé thong y t€ bén vimg da chi
ra rang, muc do sin sang ctia bo may chi huy déng
vai tro quyét dinh trong viéc gidm thiéu thiét hai
khi x4y ra su co [3]. Viéc kién toan cac yéu to to
chttc nay sé giup Bénh vién Nhi dong thanh pho
Can Tho chuyén d6i tir trang thai tuan thua thu
dong sang quan ly rti ro cha dong.

3.4. Mdi tuong quan gitra kién thizc nén ting
va hiéu qua thuc hanh

Két qua khao sat dinh luong tir mo hinh kién
thiec - thai do - thuc hanh (KAP) d6i voi nhan vién
y té tai Beénh vién Nhi dong thanh pho Can Tho
duoc thé hién & bang 5 cho thady mot bc tranh chi
tiét vé su chuyén hoa tir nhan thic ly thuyét sang
nang luc thuc thi trong diéu kién van hanh thuc té.
Xét vé nén tang nhan thic, doi ngii nhan vién y té
thé hién muc do am hiéu sau sic doi voi cac quy
tic an toan co ban. Két qua ghi nhan 100% doi
twong khao sat nhan dién chinh xac quy dinh vé
ma mau sic chat thai va quy trinh xt ly vat sic
nhon. Két qua nay cao hon dang ké so vdi cac
nghién ctru trude day tai cac bénh vién tuyén dudi

va twong déng voi két qua nghién cttu tai tinh Binh
Duong cii, noi ty 1é kién thic dung ciing dat miec
trén 97% [9]. Su dong thuan cao vé mat tri thirc nay
la minh chimg cho hiéu qua ctia cong tac truyén
thong va phé bién Thong tu s6 20/2021/TT-BYT
[5], khang dinh rang cong tac dao tao va cung cap
thong tin tai bénh vién da dugc thuc hién bai ban
va hiéu qua.

Tuy nhién, phan tich sau vé mdi lién he gitta
thai do va thuc hanh cho thay su hién dién cta
nhitng thach thttc mang tinh hé thong. Mac du
94% nhan vién thé hién thai do tich cuc va sdn sang
tuan tha quy trinh, nhung s6 lieu nghién ctru ciing
chi ra rang, 52% nhan vién nhan dinh 4p luc cong
viéc 1a mot yéu to anh huong dén hiéu suat thuc
hién. Pay 1a chi dau phan anh su tac dong ctia moi
truong lam viéc cuong d0 cao, noi nhiém vu
chuyén mon ctu chita bénh nhan can duoc can
bang véi cac yéu cau hanh chinh vé méi truong.
Phat hién nay tuong dong voi két qua nghién cttu
tai Bénh vién Trung wong Quan doi 108 [11], chi
ra rang giéi han vé thoi gian 12 mot trong nhimg
rao can khach quan doi voi quy trinh phan loai rac,
dac biét tai cac khu vuc c6 nhip do lam viéc khan
truong nhu cap cttu va héi stc tich cuc.

Bang 5. Két qua danh gi4 kién thic - thai d9 - thuc hanh (KAP)

lggrllﬁlgllf Chi s6/cau hoi dai dién Két qua (%) banh gia thuc trang
Kién thirc Hiéu dung vé quy dinh ma mau chat thai 100 Nén tang nhan thirc vimg chic
Hiéu dung vé phan loai vé chai thudc doc 76 Can cap nhat kién thic
t€ bao chuyén sau
Thai do Séan sang danh thoi gian phan loai dung 94 (déng y) Tinh than trach nhiém cao
Cam thay ap luc cong viee anh hudng dén 52 (déng y) Yéu to6 khach quan tac dong
quy trinh
Thuc hanh | Bé dung rac vao thiing c6 mau tuong ting 93 Tuan tha tot quy dinh phan loai
Loai b vat sac nhon vao hop an toan 94 Thich (mg trcin g dicu kién han
cheé vat tu

Chi s6 thuc hanh cho thay, ty 1é tuan tha tu bao
c4o vé phan loai theo ma mau va xt ly vat sac nhon
duy tri & muc cao, lan luot 1a 93% va 94%. Mac du
vay, két qua quan sat dinh tinh ghi nhan, viéc nhan
vién y t€ stt dung cac vat chira thay thé (chai nhua,
can nhua) cho vat sic nhon thay vi hop an toan
chuyén dung trong mét s6 truong hop can duoc
nhin nhan nhu mét giai phap thich tng ctia nhan
vien nham duy tri viéc thu gom gon vat sic nhon
trong boi canh nguon cung vat tu tiéu hao chua dap

Nguon: Tong hop tir div liéu khao sat nhan vién y té.

tmg dd nhu cau, hon 13 su thi€u hut vé y thic tuan
tha. Tuy nhién, xét trén tiéu chuédn ky thuat cta To
chirc Y té Thé gioi [1], viec str dung vat chia chua
duoc chudn hoa van tiém an cac rai ro nhat dinh
cho nhan vién vé sinh va can duoc cai thién.

So sanh voi nghién ctu truede dé thi hién tuong
stt dung cac gidi phap thay thé nay la dac diém
thuong thay tai cac he thong y té€ dang phat trién, khi
toc do ting truong dich vu vuot qua kha nang dap
ung tic thoi cta co s vat chat [10]. Tai Bénh vién
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Nhi déng thanh pho Can Tho, viéc thi€u hut hop an
toan lién quan dén cac yéu to khach quan trong co
ché dau thau da dat nhan vién vao tinh huéng can
linh hoat xir ly dé dam bao an toan co ban. Do do, két
qua thuc hanh phan anh su n6 luc duy tri tuan tha
trong gi6i han nguon luc hién cé. Van dé cot 16i duoc
nhan dién khong nam & yéu t6 con nguoi, ma la yéu
cau cap thiét vé viéc dong bo hoa gitra nang luc nhan
thic (kién thic, thai do) va diéu kién ha tang ho tro
(vat tu, trang thiét bi).

3.5. Phan tich diém manh, diém yéu, co hoi,
thach thic va @é xudt gidi phap nang cao hiéu qua
quan ly méi truong

Dua trén viéc tong hop cac dit lieu dinh luong tir
hién trang phat sinh dong thai va két qué dinh tinh tir

khao sat KAP, nghién ctu da xay dung ma tran
SWOT (Bang 6) nham danh gia toan dién cac yéu to
noi tai va ngoai canh tac dong dén hiéu suit quan ly
moi trueong tai bénh vién. Két qua phan tich cho thay,
diém tua vimg chac nhat ctia hé thong quan ly hién
tai ndm & yéu t6 con nguoi va su tuan tha quy trinh
phan loai tai nguén. Cu thé, ty lé thuc hanh ddang vé
phan dinh ma mau chat thai dat muc tiém can tuyét
d6i Ia minh ching cho hiéu qua ctia cong tac truyén
thong noi bo va viec phé bién Thong tu so
20/2021/TT-BYT [5]. Pay 1a mot loi thé canh tranh
quan trong, twong dong véi cac mo hinh quan ly
thanh cong duoc ghi nhan trong nghién cttu trude do
[9], tao tién dé thuan loi dé trién khai cac buoc xt ly
ti€p theo trong chudi quan ly chat thai.

Bang 6. Phan tich SWOT va dinh huéng gidi phap quan ly méi truong

Yéu to Noi dung phan tich
2 -'Ty 1é tuan tha quy trinh phan loai tai nguon dat mtrc cao
biém manh e A « A . o
(Strengths) - D?l n%u nhan vién ¥~te ‘coAthal (10 tich cuc VEE ne,n tang klf:n tl}u’c Yu’ng ) ,
- Hé thong kho luu gitt va tan suat thu gom dap tng cac yéu cau ky thuit co ban
Diém yéu -Su d(‘)r}g b(f)qh(’)a trang tl}ié't bi (hop an toan) con phu ‘Fhu(f)c/ va(? chuéi cung ung
(Weaknesses) | Hé thong xtr Iy nudc thai van hanh tiém cén‘c()ng suat thiét ke toi da
- Dit liéu giam sat bun thai va rac sinh hoat can duoc cap nhat lién tuc va chinh xac héa
= - Ung dung chuyén d6i s6 (ma QR/Blockchain) d¢é minh bach héa d liéu truy xuat
Co hol_ _ - Tiém nang phat trién mo hinh kinh té tuan hoan tir nguén rac tai ché 16n
(Opportunities) | _ 4. nguon luc xa hoi hoa cho y té€ xanh va dau tu ha tang
Thach thtc - Ap Tuc ,gia, tang tai luong chét thai doﬂbié’n d(?ng di,ch b/énh theo mua ’
(Threats) -Co ché dau thau vat tey Fé cong lap anh huéng dén tien do cung ting trang thiét bi
- Yéu cau ngay cang cao vé tuan thi phap ly va quan tri riii ro moi truong

Béang 6 cho thay, khi d6i chiéu cac yéu t6 noi
tai voi ap luc tir moi truong bén ngoai da chi ra
nhitng thach thitc mang tinh cau tric can duoc t6i
uu hoa. Mot trong nhitng diém can cai thién 1a sy
déng bo hoa trang thiét bi luu chira vat sic nhon.
Do nhiing han ché khach quan trong co ché dau
thau vat tu y t€ cong lap, viéc cung tng hop an
toan chuyén dung doi khi bi gian doan, dan dén
viéc nhan vién y t€ phai st dung cac giai phap thay
thé tam thoi. Mac du day 1a né luc thich ¢ng nham
duy tri hoat dong thu gom, nhung viéc chuan héa
dung cu chtta 1a diéu kién tien quyét dé giam thiéu
rai ro nghé nghiép dai han [10]. Bén canh d6, hé
thong xtr ly nudc thai dang van hanh véi hiéu suat
rat cao, dat toi 97% cong suat thiét ké vao cac
thang cao diém. Piéu nay phan anh nhu cau cip
thiét vé viec mé rong nang luc xtr ly dé dap tng da

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 3/2026

ting trudng cua soé luong bénh nhan, tranh tinh
trang he thong van hanh qua tai cuc bo déi voi cac
co sO'y té tai cac nudc dang phat trién [15].

Tt nhitng phan tich trén, nghién ctru dé xuat
chién luoc can thiép tap trung vao viéc chuyén daéi
ttr quan ly hanh chinh sang quan tri ky thuat so6 va
toi ru hoa nguon luc. Trudce hét, doi voi thach thiee
vé qua tai thay luc va thiéu hut vat tu, giai phap
can co la vu tién nguodn von dau tu nang cip cong
nghé xir ly nuéc thai st dung cong nghé mang loc
MBR. Pay la cong nghé xtt ly tién tién két hop
gitta quy trinh bun hoat tinh sinh hoc va mang loc
soi rong, cho phép loai bo triét dé chat ran lo Itmg
va vi sinh vat, giap nuoc thai dau ra dat chuén cao
va 6n dinh hon so voi cong nghé truyén thong.
Viéc hién dai hoa ha tang phan cing sé giup giai
phong ap luc cho nhan vién y t€, nhing nguoi
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dang phai no6 luc bu dip su thiéu hut phuong tién
bang ky nang ca nhan. D6i véi cong tac quan ly dir
lieu, bénh vién, co co hoi lon dé ap dung cac cong
nghé moi nhu Blockchain hodc hé thong ma QR
trong truy xuat nguodn goc chat thai. Viéc s6 hoa
quy trinh khong chi gitp khic phuc tinh trang wéc
tinh s6 liéu tht cong hién nay ma con tang cuong
tinh minh bach va trach nhiém giai trinh [17].

Cuoi cung, dé giai quyét bai toan ap luc cong
viéc cho nhan vién y té, viec ap dung mo hinh
quan tri tinh gon dwoc xem la huwong di phu hop.
Nghién ctu truéc day da chimg minh ring viéc
tich hop quy trinh phan loai rac vao chuéi thao tac
chuyén mon mot cach khoa hoc sé giup giam
thiéu cac dong tac thira va tiét kiém thoi gian cho
nhan viéen [18]. Pong thoi, viec thiuc ddy moé hinh
kinh té tuan hoan thong qua thu gom triét dé rac
thai nhua tai ché sé khong chi giam chi phi van
hanh ma con tao ra nguén luc tai chinh bé sung dé
tai dau tu cho cac trang thiét bi an toan, huéng toi
muc tiéu phat trién bén ving [14].

4. KET LUAN

Nghién cttu da cung cip nhitng minh chimg
khoa hoc vé su twong quan chat ché gitra cuong do
kham chira bénh va nang luc dap tmg cta ha tang
moi truong tai Bénh vién Nhi déng thanh phé Can
Tho giai doan hau dai dich COVID-19.

Cu thé, khi so6 ngay giuong diéu tri noi tra dat
moc 264.856 ngay (nam 2024), cau trac dong thai da
c6 st phan hoda ro rét. Du téng khoi luwong rac thai
ran kha 6n dinh, song nhom nguy hai khong lay
nhiém lai ting manh 2,6 1an do ddy manh cac ky
thuat l1am sang chuyén sau. Thém vao do6, ap luc thiy
luc lén tram xtt ly nuoc thai 1a rat lon, cham nguong
97% cong suat thiét ké vao cac thang cao diém, dat ra
yéu cau cap bach phai nang cip quy mo van hanh.
Vé khia canh quan tri nhan luc, thong qua danh gia
KAP keét hop phan tich ma tran SWOT, két qua da
chi ra mét nghich Iy mang tinh cu tric: Piém manh
vé nén tang nhan thic vimg chac va thai do tuan tha
ctia nhan vién y té dang bi han ché boi diém yéu tir
su dut gay chudi cung tng vat twe. Viéc thiéu hut cac
phuong tién leu chira chuidn hoa da buoc phai ap
dung céc giai phap thich ing tam thoi tiém 4n rti ro
khi thu gom vat sac nhon. Tir nhimg van dé néu trén,

dé t6i wu hoa hiéu qua quan ly, bénh vién can thay
déi chién luoc dau tu ma trong tam la phai déng bo
hoa gitta ning luc con nguoi voi ha tang vat ly, uu
tien thao go cac vuong méic trong cung Ung trang
thiét bi va tmg dung cong nghé hién dai, qua do
huong toi xay dung mot mo hinh y t€ chuyén sau
phat trién bén vimg.
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RESEARCH ON ADAPTIVE ENVIRONMENTAL MANAGEMENT AT CAN THO CITY CHILDREN’S
HOSPITAL AMIDST INCREASING MEDICAL DEMAND IN THE POST-COVID-19 PERIOD
Nguyen Kim Thanh®2, Truong Hoang Dan', Nguyen Thanh Giao®
!College of Environment and Natural Resources, Can Tho University

?Can Tho city Children’s Hospital

Abstract
Medical waste management in specialized pediatric facilities necessitates continuous adaptation
to the mounting pressure of waste loads and stringent biosafety regulations. This study
comprehensively assesses the environmental performance and management practices at Can
Tho city Children’s Hospital between 2022 and 2024, employing Material Flow Analysis (MFA)
alongside knowledge - attitude - practice (KAP) surveys. The findings reveal a positive
correlation between treatment scale and infrastructural strain, highlighted by inpatient bed-days
peaking at 264,856 in 2024. While the overall solid waste volume remained stable, its composition
experienced a remarkable shift: non-infectious hazardous waste surged 2.6-fold, mirroring the
advancement of intensive clinical techniques. Concurrently, the wastewater treatment system
operated at critical efficiency, reaching 97% of its designed threshold (465/480 m3/day) during
peak intervals. From a human resource perspective, medical personnel exhibited a robust
knowledge base and proactive attitudes. Nevertheless, practical execution was hindered by
constraints within the standardized supply chain, resulting in the adoption of alternative
containment strategies for sharps. Furthermore, SWOT analysis demonstrates that the
workforce’s strong awareness of procedural compliance is currently bottlenecked by
vulnerabilities in physical infrastructure and material provisioning mechanisms. Ultimately, these
discoveries underscore the urgent need to synchronize investments in technical facilities and
essential supplies to secure sustainable development objectives.
Keywords: Medical waste management, hospital wastewater, pediatric hospital, knowledge -
attitude - practice (KAP), biosafety.
Ngay nhan bai: 22/12/2025
Ngay chuyén phéan bién: 8/01/2026
Ngay thong qua phan bién: 10/02/2026
Ngay duyét ding: 25/02/2026
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NGHIEN CUU THUC TRANG VA GIAI PHAP QUAN LY,
PHAT TRIEN CAY XANH DUONG PHO
0 PHAN KHU VEN SONG HAN VA BO BONG
CUA THANH PHO DA NANG

Tran Thi Thay Hing', Lé Thai Hing?,

Ngd6 Thi Phuong Anh!, Nguyén Thi Thuong', Hoang Huy Tudn **

TOM TAT

"Truong Dai hoc Nong Lam, Dai hoc Hué
*Email: hoanghuytuan69@huat,edu.vn

Cay xanh duong pho 1a mot trong cac yéu to tao nén dién mao ctia canh quan do thi. Ngoai
nhitng gia tri vé mét bao vé moi truong, cay xanh do thi con c6 nhitng gia tri vé van hoa, lich st,
tao lap khong gian nghi ngoi, thu gian. Pa Nang la mot trong nhitng thanh phé duoc danh gia la
di dau trong quy hoach khong gian cay xanh pht hop voi quy hoach khong gian theo phan khu
va vung do thi dac trung. Trén dia ban thanh phé Pa Néang (truoc day) coé 132 loai véi 65.463 cay
bong mat trong ven cac duong pho co bé rong mat duong tir trén 7,5 m, trong d6 phan khu ven
song Han va bo Bong ¢6 51.653 cay voi 114 loai. Tir két qua diéu tra thuc dia, nghién ctru nay da
dé xudt mot so giai phap chtt yéu nham goép phan khic phuc nhitng han ché trong cong tac quan
1y, cham soc, duy tri va phat trién hé thong cay xanh do6 thi, bao gém: Xay dung bo tiéu chi lua
chon loai cay phu hop véi dac trung ctia timg phan khu, quy hoach dong bo giita hé thong ha
tang (dién, nudc, cap quang...) véi hé thong cay xanh duong phé, nang cao nhan thic va khuyén

khich sy tham gia ctia cong dong dan cu.

Tt khoa: Cdy xanh duong pho, Pa Ning, khong gian xanh, quan Iy va phat trién cdy xanh do thi.

1. DAT VAN BE

Cay xanh khong chi la thanh phan chinh hé
sinh thai do thi ma con 1a mot bo phan khong thé
thiéu trong hé thong canh quan do thi. Mac du cay
xanh duong pho chi chiém ty trong nho trong tong
thé ctia 1am nghiép do thi (khoang 15%), nhung lai
la mot thanh phan rat quan trong va c6 nhing
dong gop dang ké cho vé dep va su tién nghi ctia
canh quan d6 thi [1]. He thong cay xanh do thi co
vai tro quan trong trong viéc tao béng mat, thanh
loc khong khi, giam ti€éng on, hap thu luong phat
thai khi nha kinh, ting cuong stc khoe va chat
luong cudc song ctia nguoi dan nén phat trién cay
xanh do thi 1a chién luoc do thi xanh bén vimng [2].
Ngoai ra, hé thong cay xanh d6 thi con gép phan
gin git ban sic van hoa, gia tri lich st va ton tao
my quan, kién tric cho céac cong trinh [3].

Thanh phé Pa Néng 1a mét trong nhirng trung
tam cong nghiép cua khu vuc mién Trung va ca
nuoc, 1a mot trong nhitng dia phuong di dau trong

su nghiép cong nghiép hoa, hién dai hoa. Cong
nghiép ti€p tuc la nganh kinh t€ quan trong, gop
phan dua thanh pho Da Ning tré thanh mot trong
nhing do thi lon cta ca nuoc, 1a trung tam kinh té
- x4 hoi ctia mién Trung. Clung véi su phat trién
kinh t€ - xa hoi, qua trinh d6 thi hoa & thanh pho
ba Ning ciing dién ra nhanh chong, ha tang ky
thuat do thi cing nay sinh mot so6 bat cap, dac biét
la van d@é cay xanh do thi. Nhitng nam truoc day,
cay xanh do thi cta thanh pho duoc tréong chi yéu
voi muc dich bong mat va mot bo phan theo s&
thich c4 nhan, tu phat. Trong nhitng nam gan day,
cong tac ton tao, trong madi cay xanh do thi da
duoc thanh pho Pa Nang quan tAm thuc hién, tuy
nhién do nhting nguyén nhan khac nhau nhu anh
hudng ctia cac dot bao lich st, viéc chon loai chua
phu hop, anh hudéng ctia dac diém moi truong,
diéu kiéen khi hau nén tinh hinh phat trién he
thong cay xanh do6 thi cua thanh phé chua dat
duoc két qua nhu mong doi.
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Thanh pho Da Nang (truéoc day) duoc dinh
huéng phat trién khong gian thanh 12 phan khu
gan lién voi dac trung canh quan theo 3 ving do
thi, bao gém: Vung ven mat nudc, ving 16i xanh,
vung suon doéi va 1 vung sinh thai [4]. Trong do:
Ving ven mat nuéc bao gom 3 phan khu: Phan
khu ven séng Han va bo Pong (VS), phan khu ven
vinh Pa Nang (VV), phan khu Céang bién Lién
Chiéu (CB); vung 16i xanh bao gom 4 phan khu:
Phan khu cong nghé cao (CN), phan khu 16i xanh
trung tam (LX), phan khu ddi méi sang tao (ST),
phan khu san bay (SB); viing suon doéi bao gém 3
phan khu: Phan khu d6 thi swon déi (SD), phan
khu nong nghiép tmg dung cong nghé cao (NN),
phan khu du trit phat trién (DT); vung sinh thai
bao gém 2 phan khu: Phan khu sinh thai phia Tay
(STT), phan khu sinh thai phia Pong (STD).

Trong qua trinh d6 thi hoa, thanh phé Da Nang
da phat trién hé thong cay xanh duong phd, nham
dap tmg yéu cau phu xanh thanh pho, dong thoi voi
xay dung co so ha tang, nén da ndy sinh mot s6 han
ché nhu: Mot s6 loai bi gay d6 nhiéu do gi6 bdo,
thiéu su dong bo trong cong tac quan ly cac cong
trinh ha tang voi cay xanh duong phd, chua cé bo
tieu chi dé lam co s& lya chon céc loai cay xanh
duong pho phu hop voi diéu kién thyc tién cta dia
phuong. Voi boi canh nhw vay, danh gia hién trang
quan ly va phat trién cay xanh bong mat trén cac
tuyén duong pho lam co s dé xuat cac giai phap
quan ly cay xanh do thi phu hop véi timg phan khu,
cting nhu phu hop véi dic diém moi truong va tao
duoc nét dac sic rieng ¢ thanh pho Pa Nang 1a van
dé can duoc quan tam nghién ctru.

2. PHUONG PHAP NGHIEN CUU

2.1. béi tuong nghién ciru

He thong cay xanh béng mat tréong ven cac
tuyén duong c6 bé rong mat duong 16n hon 7,5 m
duoc phan cap cho S¢ Xay dung thanh pho ba
Néng quan ly nha nuéc theo Quyét dinh so
24/2022/QD-UBND [5].

2.2. Pham vi nghién ciru

Khu vic nghién cttu 1a phan khu ven song
Han va bo Dong (phan khu VS) ctaia thanh pho ba
Nang (truéc day) (Hinh 1). Trong do, tap trung
khao sat cac tuyén duong phd co bé rong mit
duwong 16m hon 7,5 m.

Phin kh sinh thii phia Ty (STT)

Phin khu Sin bay (SB) Phin khu i

phia Dong (STD)

Phin khu D thi suim dbi (SD)

Phiin khu di trt pht rién (DT)

Hinh 1. So 6 khu virc nghién ciru
(trude thoi diém sap nhap dia giéi hanh chinh)

2.3. Phuong phap nghién ctru

2.3 1. Phuong phap thu thap so liéu thir cap

Thong tin tong thé vé cay xanh bong mat trén
cac tuyén duong (s6 luong duong, tén duong, so
luong cay/duong...) do cac quan/huyén cua thanh
pho Da Nang (truéc day) duoc thu thap tir Cong ty
Cong vién Cay xanh, thanh pho DPa Néng. Cac van
ban phap luat va cac bao cao co liéen quan dén quy
hoach 12 phan khu dwoc thu thap tir S& Xay dung
thanh pho Pa Néng.

2.3.2. Phuong phap diéu tra, khao sat thuc dia

Tat ca cac tuyén duong co bé rong trén 7,5 m
thuoc phan khu VS déu duoc diéu tra dé xac dinh
thong tin cta ting cay ca thé, bao gém: Ten loai
cay, cac chi tiéu sinh truéng (D, Hvn, Dt). Cac chi
tiéu sinh truéng: D (do tai vi tri 1,3 m), Dt duoc do
bang thudc day va Hvn duoc do bang thudc do cao
Sunto. Ngoai ra, cac mau 14, hoa... dugc thu thap
trong qua trinh diéu tra dé xac dinh tén loai.

2.3.3 Thdo luan nhom

Thao luan nhém duoc tién hanh véi can bo
quan ly, can b6 ky thuat, cong nhan cia Cong ty
Cong vién Cay xanh, thanh pho Pa Néang. Co6 7
cudc thao luan nhom da duoc tién hanh, trong do:
1 nhém cén bo quan ly (Ban giam doc Cong ty
Cong vién Cay xanh, thanh pho Pa Néang va
chuyén vién phu trach cay xanh do6 thi ctia S& Xay
dung thanh pho Pa Ning), 6 nhom can b ky
thuat va cong nhan ctia Phong ky thuat, Doi cay
xanh Thanh Khé, Hai Chau, Cdm Lé, Son Tra va
Ngt Hanh Son (Cong ty Cong vién Cay xanh,
thanh pho Pa Ning) phan tich nhing thuc trang,
xac dinh nhimg kho khan/han ché, trén co so do
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xac dinh cac giai phap nang cao hiéu cta cta cong
tac trong, duy tu va bao dudong hé thong cay xanh.

Ngoai ra, trong qua trinh diéu tra, khao sat thuc
dia da két hop phong van nhan vién cham séc, quan
1y cay xanh va nguoi dan vé céac van dé lién quan dén
cham sdc, quan ly va bao vé cay xanh.

2.3.4. Phuong phéap xir Iy so' liéu

Teén loai dugc tra ctu/xac dinh bang cach
tham chiéu voi phuwong phap dinh danh loai cta
Pham Hoang Ho (1999) [6] thong qua mau 14, hoa
thu thap tir hién truong.

S6 lieu diéu tra, khao sat hién truong duoc xt
ly bang phan mém Excel. Trong d6, phan loai cay

duoc ap dung theo quy dinh cta Bo Xay dung
(2014) [7]. Cu thé: Cay loai 1 c6 Hyvn<6mvaD <
20 cm; cay loai 2 c6 6 m < Hvn < 12 m va 20 cm <
D <50 c¢m; cay loai 3 c6 Hvn > 12 mva D > 50 cm.
Tuy nhién, qua khéao sat thuc té két hop vai thao
luan nhom thi cay xanh trong ven cac duong pho
& thanh ph6 Pa Niang hau hét déu duoc khong
ché Hvn < 12 m, nén viéc phan loai nay chi dua
vao cap D.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Téng quan vé hé thdng cay xanh duong
phd theo 12 phan khu

Bang 1. Cay xanh béng mat trén cac duong phd theo cic phan khu va lién phan khu

R i . So So Tong s Phan loai cay xanh
Phan khu va lién phan khu duong | loai | cayxanh | Loail | Loai2 | Loai3
Phén khu ven song Han va bo Dong (VS) 154 114 31.653 8.078 | 21.795 | 1.780
Phén khu ven vinh Da Nang (VV) 37 106 11.214 2775 | 7.924 515
Phan khu ven Cang bién Lién Chiéu (CB) 2 55 956 238 619 99
Phan khu cong nghé cao (CN) 11 84 3.249 1.046 | 2.090 113
Phan khu 16i xanh trung tam (LX) 17 71 2.260 645 1.469 146
Phan khu san bay (SB) 9 69 1.810 415 1.304 91
Phan khu du trix phat trién (DT) 34 98 9.312 3.088 | 5.867 357
Phan khu sinh thai & phia Pong (STD) 1 25 106 44 53 9
Lién phan khu (LPK): VS -SB, DT - ST, LX
_SB, IX-ST, VV-CN, VV - LX- SB 8 88 4.903 630 3.705 568
Téng cong 273 65.463 16.959 | 44.826 | 3.678

Loai 3 Loai 1
5 6%

5.6% . 25.9%

68,5%

®loail ®Loai2 ®Loai3

Hinh 2. Ty lé cay xanh cac loai trén cac tuyén
duong ctia phan khu va lién phan khu

Quy hoach téng thé phat trién kinh t€ - xa hoi
thanh pho Pa Nang dén nam 2020, tAm nhin 2030

Nguon: S6'liéu diéu tra nam 2024.

dinh huong t6 chitc khong gian lanh thé theo
huéng “Phat trién hé thong khong gian xanh, he
théng quang trueong, pho di bo gin voi cac trung
tam, ctra hang mua sim, chg dém va cac khong
gian cong cong” [8]. Hién nay trén dia ban thanh
pho Da Nang cé téng s6 65.463 cay xanh trong
trén via heé ctia cac tuyén duong pho co bé rong
mat duwong trén 7,5 m. Trong d6: cay loai 1:
16.595 cay (bao gém 3.825 cay moi trong), chiém
ty le 25,1%; cay loai 2: 44.826 cay, chiém ty lé
68,5%; cay loai 3: 3.678 cay, chiém ty lé 5,6%
(Bang 1 va hinh 2).

Bang 2. Thong ké cay xanh trén cac tuyén dudng rong hon 7,5 m theo don vi quan ly

Cong ty Cong vién Cay xanh, Cac cong trinh chua ban
R i . thanh pho Pa Néng quan ly giao
Phan khu va lién phan khu Téng Loai . Loai | Tong | Loai | Loai | Loai
0 Loai 2 .

) 1 3 SO 1 2 3
Phan khu ven song Han va bo Dong (VS) 30.660 | 7.851 | 21.194 | 1.615 | 993 227 601 165

Phan khu ven vinh Pa Nang (VV) 11.033 | 2.745 | 7.774 514 181 30 150 1

Phan khu ven cang bién Lién Chiéu (CB) 956 238 619 99
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Phan khu cong nghé cao (CN) 3.249 1.046 | 2.090 | 113
Phan khu 16i xanh trung tam (I.X) 2.086 606 1.334 146 174 39 135
Phan khu san bay (SB) 1.736 401 | 1.244 91 74 14 60
Phan khu dy trit phat trién (DT) 7.807 | 2331 | 5158 | 318 | 1.505 | 757 | 709 | 39
Phan khu sinh thai & phia Pong (STD) 106 44 53 9
Lién phan khu (LPK): VS-SB, DT - ST, LX -
SB. IX-ST, VV-CN, VV - LX-SB 4.861 594 | 3.699 | 568 42 36 6
Tong cong 62.494 | 5.856 | 43.165 | 3.473 | 2.969 | 1.103 | 1.661 | 205
Nguon: So liéu diéu tra nam 2024
T s6c va quan ly, con lai 2.969 cay do cac cong
DT trinh/chuwong trinh/du 4n khac tréng, cham soc va
IC; — quan ly tir nam 2020 - 2023 chua ban giao cho S&
Vs Xay dung/Cong ty Cong vién Cay xanh, thanh pho
0O 10,000 20,000 30,000 40,000

m Cong ty Cong vién Cay xanh

Cac cong trinh chwra ban giao

Hinh 3. Hién trang cay xanh dudng phd theo don
vi quan ly
Trong téng s6 65.463 cay xanh trén cac tuyén
duong do S¢ Xay dung thanh pho Pa Nang quan
ly, nha nuoc c6 62.494 cay duoc giao cho Cong ty
Cong vién Cay xanh, thanh pho Pa Nang cham

ba Ning quan ly (Bang 2, hinh 3).

Cay xanh d6 thi duoc trong trén cac tuyén pho
rat da dang va phong phu voi 132 loai cay bong mat,
bao gom ca mot s6 loai duwoc dan giong tir rimg tu
nhién nhw: Than mat (Milleftia ichthyochtona),
Chiéu lieu (7erminalia chebula)... Trong do, co 6 loai
chiém wu thé vé mat s6 luong (chiém ty lé tir 5% tro
len) nhu: Lim xet, Mudng tim, Sao den, Bang ta, Loc
vimg va Giang huong (Bang 3).

Bang 3. S6 loai cay xanh bong mat trong trén cac tuyén phd chiém wu thé vé mat s6 luong

STT Ten Viét Nam Teéen khoa hoc So cay Tyle %
1 Lim xet Peltophorum pterocarpum 13.500 20,6
2 Muong tim Samanea saman 12.725 19,4
3 Sao den Hopea odorata 4.418 6,7
4 Bang ta Terminalia catappa 4.317 6.6
) Loc vimng Barringtonia acutangula 4.017 6,2
6 Giang huwong | Pferocarpus macrocarpus 4.003 6,1

3.2. Thuc trang cay xanh béng mat trong trén
cac tuyén phé thuoc phan khu ven song Han va
bo Pong

Phan khu ven séng Han va bo Dong 1a phan
khu c6 s6 luwong cay xanh bong mat 16n nhat trong
s6 12 phan khu, vdi téng s6 31.653 cay (chiém ty lé
48,3%), trong do: 8.078 cay loai 1, 21.759 cay loai 2
va 1.780 cay loai 3 (Bang 1). Trong téng s6 132 loai
cay xanh bong mat duogc trong trén 12 phan khu
thi phan khu ven song Han va bo Pong c6 dén 114

Nguon: So'liéu diéu tra nam 2024.
loai, trong do c6 25 loai c6 so luong trén 150 cay,
chiém t6i 94,2% téng so6 cay xanh bong mat trén
cac tuyén pho cta phan khu; mot so loai chiém wu
thé vé mat s6 lugng nhu: Lim xet, Mudng tim, Sao
den, Bang ta, Giang huwong, Loc ving. Theo tiéu
chi phan chia danh muc cay xanh trong trén
duong pho thuoc dia ban thanh pho Da Néng [9],
trong s6 25 loai cay nay co6 13 loai thuéc nhom cay
xanh khuyén khich trong (KK) va 12 loai thuoc
nhom cay xanh han ché trong (HC) (Bang 4).

Béng 4. SO loai ciy xanh b6ng mat chii yéu trong trén cac tuyén phé ctia phan khu ven song Han va bo Pong

So Ty lé so luong cay Nhém
STT | Teén Viét Nam Tén khoa hoc luong | ctia loai/tong s6 cay .
(cay) cta phan khu (%) cay
1 Lim xet Peltophorum pterocarpum 6.602 20,9 KK
2 Muong tim Samanea saman 6.079 19,2 KK
3 Sao den Hopea odorata 2.142 6,8 HC
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4 Bang ta Terminalia catappa 2.110 6,7 HC
5 Giang huong Plerocarpus macrocarpus 1.914 6,0 KK
6 Loc viing Barringtonia acutangula 1.936 6,1 KK
7 Bang lang tim Lagerstroemia speciosa 1.565 4,9 KK
8 Xa cu Khaya senegalensis 1.431 4,5 HC
9 Bang Dai loan Terminalia mantaly 788 2,5 HC
10 | Phuong vy Delonix regia 603 1,9 HC
11 | Duong liéu Casuarina equisetifolia 568 1,8 KK
12 | Dura Cocos nucifera 497 1,6 HC
13 | Cau bung Roystonea regia 462 1,5 KK
14 | Cheo Swietenia macrophylla 450 1,4 HC
15 | Sau Dracontomelon duperreanum 345 1,1 KK
16 | Muong hoang yén Cassia fistula 332 1,1 KK
17 | Stra Alstonia scholaris 294 0,9 HC
18 | Bang bién Coccoloba uvifera 282 0,9 KK
19 | Bo dé Ficus religiosa 231 0,7 HC
20 | Hoang hau Bauhinia purpurea 230 0,7 KK
21 | Muu Calophyllum inophyllum 228 0,7 KK
22 | Viét Mimusops elengi 227 0,7 HC
23 | Osaka Erythrina fusca 177 0,6 HC
24 | Sake Artocarpus altilis 163 0,5 HC
25 | Dau rai Dipterocarpus alatus 163 0,5 KK

Phan khu ven séng Han va bo Pong duoc chia
thanh 2 tiéu phan khu: Tiéu phan khu ven song
Han thu6c dia ban ctia quan Thanh Khé, Hai Chau,
Cam Le va tiéu phan khu bo Pong thuoc dia ban
ctia quan Son Tra va Ngii Hanh Son [4]. Téng so6
cay cta tiéu phan khu bo Dong gip khoang 1,4 1an
tiéu phan khu ven song Han, so luong cay loai 1 va
loai 2 déu cao hon tiéu phan khu ven song Han,

Nguon: So'liéu diéu tra nam 2024,
trong khi d6 cay loai 3 chi bang khoang 1/3. S¢ di
c6 két qua nhu vay 1a do phan 16n cay xanh & cac
tuyén pho ¢ phan khu bo Pong moi duoc trong
gan day (do hinh thanh cac duong méi phia bo
bién), nén so6 luong cay c6 D > 50 cm it hon nhiéu
so voi tiéu phan khu ven bo song Han - khu trung
tam do thi lau doi nhat cta thanh pho Pa Nang
(Bang 5 va hinh 4).

Bang 5. SO luong ciy xanh bong mat trén ciac dudmg phd theo cac tiéu phan khu

R . 1n . So Tong so6 Phan loai cay xanh
Phan khu va lién phan khu duong | cay xanh Loai 1 Loai 2 Loai 3
Tiéu phan khu ven song Han 68 13.048 2.900 8.789 1.359
Tiéu phan khu bo Dong 86 18.605 5.178 13.006 421
Téng cong 154 31.653 8.078 21.795 1.780

14.000
12,000
10.000 8
8.000

G

6.000

4.000 2200

1.359
2.000 421

Loai 1 Loai 2 Loai 3

mVen Song Han  m'Ven bo Dong

Hinh 4. S6 luong cay xanh cac loai trén cac tuyén
duong cia tiéu phan khu

Nguon: S6'liéu diéu tra nam 2024.

3.3. Thyc trang cong tac trong, duy tu, bao
duong heé théng cay xanh

Hién tai cac don vi, dia phwong dang thuc hién
cong tac quan ly, bao tri, bao duong theo quy dinh
tai Thong tu s6 20/2005/TT-BXD [10] va Quyét
dinh s6 195/QD-SXD [11]. Dai véi cong tac dich vu
duy tri cay xanh theo dat hang, Cong ty Cong vién
Cay xanh thanh pho Pa Néng da ban hanh Quy
trinh ky thuat cong tac duy tri cay xanh do thi trén
dia ban thanh pho Da Nang thu¢c Cong ty quan ly.
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Can ctr vao tinh hinh thuc t€ va du bao thién
tai muia mua bao trong nam, khoang thang 6 hang
nam, Cong ty Cong vién Cay xanh thanh pho Da
Néng va cac dia phuong ra soat, xay dung ké
hoach ching, chdong, cat tia cay xanh phong,
chong lut, bao. Theo d6, cac don vi tién hanh ra
soat, tong hop khoi luong cay xanh bong mat can
cat tia, dé xuat chat ha nhimg cay xanh cé nguy co
mat an toan cao va trién khai gia c6 chong dung
cay xanh tai nhimg khu vuc xung yéu dé bi tac
dong khi c6 gié bao va stra chita gia c6 coc chong
do6i voi nhitng cay moi trong; t6 chic cat tia cay
xanh dang quan ly tir dau thang 7 dén hét thang 10
hang nam.

Thong qua két qua diéu tra thuc dia két hop
thao luan voi cac bén lién quan, nhimg diém manh
va han ché chu yéu ctia cong tac trong, duy tu, bao
duong hée thong cay xanh bao gom:

- Diém manh: Tong s6 31.653 cay bong mat da
duoc trong, cham soc va duy tri trén téng s6 154
duong pho c6 bé rong mat duong trén 7,5 m thuoc
pham vi ctia phan khu ven b song Han va bo
bong, Trong do6 téng so6 cay do S& Xay dung/Cong
ty Cong vién Cay xanh thanh pho Pa Nang quan ly
la 30.660 cay va cay xanh do cac cong trinh chua
ban giao 1a 993 cay.

Trén toan phan khu cé 114 loai cay xanh béng
mat duoc trong trén cac tuyén pho, trong d6 co
khoang 25 loai c6 s6 luong ca thé trén 150 cay
(nhitng loai c6 so lwong chiém tir 0,5% so voi tong
sO trd 1én). Ngoai ra, s6 lwong cay co duong kinh
lon, pham chat tot (cay c6 dudng kinh trén 20 cm
1a 23.757 cay, chiém ty lé 74,5% - bang 5) nén budc
dau c6 thé nhan dinh rang, cac loai nay cé kha
nang thich nghi véi diéu kién lap dia, khi hau dia
phuong, 1a mot trong nhitng co sé thuc tién tot cho
viéc lira chon loai phu hop.

Tt nam 2016, thanh pho Pa Nang da xay dung
hé thong cac van ban huéng dan quan ly cay xanh
do thi kha day da dé huong dan cho cac co quan,
don vi c6 chic nang thuc hién viéc 1ap quy hoach,
trong, cham soc, bao vé ciing nhu phdéi hop trong
viéc xtt ly nhitng vuéng mac trong cong tdc quan
1y, duy tri cay xanh do thi [12]; quy dinh vé danh
muc cac loai cay xanh khuyén khich trong, han
ché trong va cam trong [9]; dén nam 2022 ban
hanh quy dinh phan cip quan ly nha nuoc vé cay
xanh do6 thi thanh 2 cap: Cap thanh phé va cap

quan, huyén [5]. Nhitng quy dinh nay 1a hanh lang
phap ly quan trong, co ban dé cac co quan, don vi
6 lién quan va cac doan thé chinh tri - xa hoi cé co
s& t6 chuc, trién khai quan ly, phat trién, bao ve
cay xanh dam bao dang quy dinh phap luat.

Hing nam, UBND thanh phé ciing ban hanh
ké hoach tng phé va khac phuc bao déi voi hé
thong cay xanh do thi thanh phé ba Ning nhim
bao vé, han ché thap nhat thiét hai do bao gay ra
doi voi hé thong cay xanh do thi da dau tu. Dong
thoi, dé chi dong tmg pho mua bao hing nam,
ngay tir thang 3, cac dia phuong, don vi lién quan
da t6 chirc thuc hién khdo sat, ra soat danh muc, vi
tri can cat tia trén cac tuyén duong, hé thong
treong hoc... Trudc va sau bao dé bo, thuc hién
tot cong tac tuyén truyén van dong va thong bao
rong rai bang nhiéu hinh thitc dén cac chu dau tu,
don vi thi cong cong trinh va nhan dan, ho gia dinh
nam bat thong tin, cung phdéi hop ching chong gia
c6 cay xanh, thay thé cay nguy hiém nham dam
bao an toan, han ché thap nhat nguy co ciy xanh
gay canh, nga d6 bat ngo trong mua bao gay thiét
hai dén tinh mang, tai san nhan dan.

- Han ché” Qua trinh d6 thi héa nhanh da tao
ra nhiéu ving c6 nén dat cat bién va nén dat lu
len ¢ tiéu phan khu bo Pong nén da gay anh
hudéng rat nhiéu dén su phat trién ciua hé thong
cay xanh, trong khi d6 thanh phé chua xac dinh
duoc nhing loai cay xanh do thi cha luc c6 kha
nang chong chiu thién tai, phu hop voi diéu kién
clia cac tuyén pho cé via hé nho & khu do thi lau
doi (tiéu phan khu ven bo song Han) dé tap trung
phat trién va duy tri tinh bén vitng ctia hé thong
cay xanh do thi.

Pa s6 chiung loai cay duoc lua chon trong
nhiéu trudc day la Muong tim, Lim xet... cac loai
cay nay khong kén dat, nhanh chong cho bong
mat, gia thanh thap, nguén giong sén co, dap ting
yéu cau som pht xanh ctia thanh phé trong giai
doan phat trién co s& ha tang nén duoc quy hoach,
thiét ké trong rat nhiéu trong giai doan phat trién
cac khu do6 thi moi tir nam 2005 cho dén nay. Tuy
nhién, tan cay phat trién manh trong khi ha tang
va khong gian sinh trudng, phat trién ngam bén
dudi khong du diéu kién phat trién can doi, phan
dat danh cho ré lai han hep nén cac nhanh ré chi
moc lan doc via he trong pham vi dat trong cay. D6
cting chinh 1a ly do dan dén ty le cay Mudng tim,
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Lim xet nga d6 cao hon so voi cac chiing loai khac
trong cac dot mua lon, bao, lut nhiitng nam vira
qua. Con bao s6 6 nam 2021 (bao DIAMU) da anh
huéong dén 70 cay xanh (nga d6, gay than,
canh...), trong d6 cha yéu cac loai Muong tim,
Lim xet duoc trong & cac tuyén duong pho & khu
vire ven bién quan Son Tra, Ngi Hanh Son (truoc
day) - thuoc phan khu VS [13]; con bao s6 6 nam
2024 (bao TRAMI) da lam thiét hai 1.108 cay xanh,
trong d6 Mudng tim chiém t6i 45%, Lim xet chiém
15% so vdi téng s6 cay bi anh hudng, hau hét cac
cay xanh duoc trong & cac tuyén duong pho ven
bién nhu: Nguyén Tat Thanh, Nam Ky Khoi
Nghia... [14].

Tinh trang hé thong day dién cta deén chiéu
sang va hé thong day dién dan dung cta dan van
chay xen gitta cdy xanh nén anh huwdéng my quan
ctia cay xanh do phai cat léch tan, mat can doi dé
tranh anh hudéng dén he thong dieén luoi. Ré cay
phat trién bi han ché do vuong cac cong trinh
ngam nhu: Muong thoat nudc, 6ng ciap nudc, cap
quang, cap dién, vién thong... va viéc thi cong cac
cong trinh ngadm nay hodc cai tao via hé ciing anh
hudng khong nhoé dén su 6n dinh cta cay xanh...

Do khong c6 quy dinh vé lap quy hoach
chuyén nganh cay xanh do thi nén khong cé ké
hoach d@4u tu phat trién cay xanh do6 thi. Thiéu quy
hoach dinh hinh mot s6 tuyén dudng co6 cay xanh
dac trung, tao duoc diém nhan cho @6 thi. Chua
dinh huong, quy hoach trién khai cac giai phap
ting cuong mang xanh phu hop véi tinh chat do
thi c6 han ché vé quy dat nhu tiéu phan khu ven
song Han. Quy hoach tréng cay xanh trén cac
tuyén pho theo quy hoach st dung dat ca, trong
khi d6é hién nay viéc thuc hién quy hoach phan 16
moi dan dén rat nhiéu cay xanh ton tai ngay gitra
nha dan, anh huong dén my quan do thi va tam ly
cuia nguoi dan.

Vi tri va khoang cach trong gitta cac cay xanh
tréen cung tuyén dudng ctia mot s6 duodng pho
chua that sy hop ly, c6 nhitng doan duong tan cay
chéng chéo va c6 nhitng doan duong trong khong
co6 bong cay. Cay xanh trén cac truc duong cua
thanh pho con thiéu dong nhat vé kich thudc va
ching loai, bat cap nay ciing xdy ra doi voi cong
tac trong, cham soc va quan ly cay xanh do thi &
thanh ph6 Thai Nguyén (truoc day) [15]; hinh
thirc t6 chic cay xanh duong pho con don diéu,

thiéu dac trung, cht yéu c6 3 loai hinh gom: Cay
xanh trén 1é duong tréong theo hang mot, dai cay
xanh phan cach va cay xanh dao giao thong; nhiéu
loai cay gia c6i, khong con phit hop nhung chua
duoc kip thoi ci tao, thay thé.

Maic du da c6 nhiéu thanh cong trong cong tac
trong, cham séc va quan ly cay xanh do thi nhung
& thanh pho DPa Néang (truoc day) van con tinh
trang nguoi dan trong tu phat (trong trudc mait
nha) nhimg loai cay ngoai danh muc cay xanh do
thi nhu thanh pho Thai Nguyén (truéc day) [15].
Thém vao d6, tinh trang lan chiém via hé cta
nguoi dan dé buon ban, chat canh, nhanh, dong
bién hiéu quang cao, budc day thép... van dién ra
gay anh hudng dén hé thong cay xanh trén cac
tuyén duong pho.

Ngoai ra, con nhiéu tuyén duong co ciy xanh
do cac cong trinh/du an khac thi cong chua ban
giao cho S& Xay dung/Cong ty Cong vién Cay xanh
thanh pho Pa Nang quan ly nén viéc cham soc,
duy tu, bao duong cay xanh do thi van chua co tinh
thong nhat va déng bo cao.

3.4. Bé xuit giai phap quan ly, phat trién cay
xanh dudng phé & phan khu ven séng Han va by
Pong cia thanh pho Pa Néng

- Nhom gidi phap quan Iy cdy xanh duong pho’

Ra soat, diéu chinh lai quy hoach trong cay
xanh ven céc tuyén duong pho theo quy hoach st
dung dat @€ dam bao vi tri trong cay xanh phu hop
voi quy dinh vé thiét ké cay xanh do thi.

Phai hop voi cac co quan, ban nganh lién quan
dé lap ké hoach va trién khai viec quy hoach, tu
stta, nang cap bao duong hé thong dieén luoi, cap
thoat nudc, cap quang... nham han ché toi da su
chong chéo trong thi cong va quan ly cac cong
trinh nay véi cong tac quan ly va phat trién cay
xanh trén céc tuyén duong pho.

Chinh quyén dia phuong va co quan quan ly
nha nuwoc chuyén nganh vé cay xanh do thi can
phai ting cuong tuyén truyén dé niang cao nhan
thirc va su tham gia ctia cong dong trong cong tac
quan ly, bao vé va phat trién cay xanh duong pho
nhiam han ché viéc trong cay xanh mot cach tu
phat, dac biét 1a nhitng ciay ngoai danh muc cay
xanh d6 thi.

Can ban giao cac cay xanh hién dang do cac
cong trinh khac da hoan thanh giai doan thi cong
cho Cong ty Cong viéen Cay xanh thanh pho Da
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Néng ti€p tuc cham soc, duy tu bao duong dé co
tinh déng bo trong qua trinh phat trién cay xanh
do thi trén dia ban thanh pho Da Nang.

- Nhom gidi phdp phét trién cdy xanh
duong pho

boi voi nhitng tuyén duong pho trong nhimg
loai cay thuong xuyén bi anh hudéng bdéi gié bao
(Muong tim, Lim xet) voi mat do day/so luong lon
thi can phai c6 phuong an thay thé dan dé dam bao
mat do phu hop trén cac tuyén duwong pho. Pong
thoi, cling xem xét viéc lwa chon va bé tri nhing
loai cay trong trén cac tuyén duong pho méi cho
phu hop dé han ché gay dé do gio bao.

Phan khu VS bao gém ca nhimng tuyén duong
pho doc bo bién (tiéu phan khu b Dong) va doc
bo song (tiéu phan khu song Han) nén can xay
dung bo tieu chi lua chon loai cay trong phu hop
voi diéu kién ctia moi tiéu phan khu, lam co sé ra
soat dé thay thé dan nhitng loai cay hién c6 nhung
khéng phu hop, cting nhu Ira chon nhiing loai cay
trong phu hop trén cac tuyén duong pho moi;
trong d6 wu tién nhing loai cay cé than déo,
thuong xanh, bao gdm ca nhimg cay ban dia.

4. KET LUAN

Phan khu ven bo song Han va bo Dong co6 hé
thong cay xanh duong pho c6 31.653 cay voi da
dang vé thanh phan loai (114 loai), trong d6 c6 25
loai c6 so6 luong trén 150 cay, chiém toi 94,2% tong
s6 cay xanh bong mat trén cac tuyén duong pho
ctia phan khu; mot s6 loai chiém wu thé vé mit so
luong nhu: Lim xet, Muong tim, Sao den, Bang ta,
Giang huwong, Loc ving.

Cong tac quan ly va phat trién cay xanh duong
pho trén dia ban nghién cttu (phan khu VS) da co
nhimg thanh cong/diém manh dang ghi nhan
nhu: Trén 74% cay xanh duong phé sinh truong,
phat trién binh thuong (D > 20 cm); phan cap quan
ly cay xanh dén don vi hanh chinh quan/huyén
(trudc day); xay dung va trién khai ké hoach han
ché thiét hai va khic phuc hé théng cay xanh do
anh huong ctua bao. Tuy nhién, cong tic nay van
con ton tai mot s6 han ché nhat dinh, bao gom:
Chua c6 tuyén duong trong nhitng loai cay xanh
dic trung dé tao diém nhin nham thu hat khach
du lich; mét s6 loai cay hién co6 chiém so6 luong lon
nhung thuong xuyén bi gay d6 do gié bao (Mudng
tim, Lim xet...); hé thong co s& ha ting trén va

dudi via hé nhu day dién, 6ng nuoc, cap quang...
van chua dong bo nén da anh hudng dén tinh hinh
sinh trudng, phat trién va my quan cta cay xanh.

Trén co s& danh gia thuc trang ciy xanh
duong pho va cong tac quan ly, phat trién cay xanh
duong pho, nghién ctru nay da dé cac giai phap
lien quan dén cong tac quan ly va phat trién cay
xanh duong pho. Trong d6, cac giai phap chinh
bao gom: Quy hoach ddéng bo gitta hé thong co s&
ha tang (dién, nudc, cap quang...) voi hé thong
cay xanh duong pho; nang cao nhan thtc va
khuyén khich su tham gia cta cong dong dan cu;
xay dung bo tiéu chi lira chon loai cay phu hop véi
diéu kién cta phan khu/tiéu phan khu.
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RESEARCH ON CURRENT SITUATION AND SOLUTIONS FOR MANAGING, DEVELOPING
STREET TREES IN THE ZONE OF HAN RIVER AND EASTERN COASTAL OF DA NANG CITY
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Abstract

Street trees are one of the factors that shape the appearance of the urban landscape. In addition
to their environmental protection functions, the urban tree system also provides cultural and
historical values, contributes to the creation of spaces for rest and relaxation. Da Nang is one of
the cities considered to be at the forefront in planning green spaces in accordance with spatial
zoning and characteristic urban regions. Within the administrative area of former Da Nang city,
there are 132 species with 65,463 street trees planted along streets with roadway widths greater
than 7.5 meters; of which the zone of Han river and eastern coastal account for 51,653 trees,
belonging to 114 species. Based on the results of field surveys, this study proposes several main
solutions to overcome limitations in the management, maintenance and development of the
urban tree system. These solutions include developing a set of criteria for selecting tree species
suitable for the characteristics of each zone, ensuring coordinated planning between
infrastructure systems (electricity, water supply, telecommunications cables, etc.) and the street
tree system, and raising awareness and encouraging the local community participation.
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TOM TAT

banh gia thich hop dat dai c6 vai tro quan trong trong dinh huéng st dung dat nong nghiép cta
cac ving, nham chi ra su phu hop ctia cac loai stt dung véi déc tinh tie nhién cta dat trong viing
nghién ctru. Muc tiéu ctia nghién ctru nay la xac dinh mue do thich hop ctia cac loai st dung dat
chinh trén dia ban tinh Xiéeng Khoang. Dua trén co s¢ danh gia dat theo FAO véi két qua chong
X€ép 6 ban do don tinh, gom: Loai dat, do doc, thanh phan co gidi, do day tang dat, ché do tuoi va
luong mua, da xac dinh 157 don vi dat dai (LMU) véi 12.797 khoanh dat trong dién tich ving
nghién ctru 12 1.251.696,25 ha. Két qua danh gia mac do thich hop doi véi 4 loai st dung dat
chinh la dat trong laa, dat trong cay hang nam khac, dat dong c6 va dat trong cay lau nam cho
thay muc thich hop cao (S1) chiém khoang 2 - 5% téng dién tich, mitc trung binh (S2) va it thich
hop (S3) chiém phan 16n dién tich tir 30 - 80%, mitc khong thich hop (N) chiém > 60% dién tich voi
cay hang nam va khoang 12% dién tich v6i dong co va cay lau nam. Két qua nay 1a co s& quan
trong trong dinh huéng st dung dit nong nghiép trong twong lai ctia tinh Xiéng Khoang,
CHDCND Lao.

Tt khoéa: Pdnh gii thich hop dat dai, don vi dat dai (LMU), loai st dung dit (LUT), Xiéng

Khodng.

1. BAT VAN BE

banh gia dat dai thuc chat 1a danh gia muic do
thich hop ctia dat dai voi cac loai st dung dat (cac
loai cay trong) da va sé bo tri & vung lanh thé can
xac dinh [1]. Két qua danh gia thich hop dat dai co
vai tro quan trong trong dinh huéng st dung cac
loai dat nong nghiép & ca hién tai va tuong lai cho
moi vung nghién ctu [2]. Bén canh d6, danh gia
mutc do thich hop dat dai ciing 1a co s& dé xuat
phat trién mot s6 cay trong hang hoa, xay dung
vung chuyén canh nong nghiép nham nang cao
hiéu qua st dung tai nguyén dat dai [3, 4]. Két qua
danh gia mic do thich hop dat dai con c6 nhiéu y
nghia trong cong tac t6 chitc quan ly stt dung dat,
nhu két qua danh gia dat 1a co s dé xay dung quy
hoach viing néng nghiép ttng dung cong nghé cao
[5], 1a dau vao cta cac mo hinh tmg dung toan
tuyén tinh nham xac dinh cac loai st dung dat
thich hop tai méi viing nghién ctru [6, 7]. Nhu vay,

danh gia thich hop dat dai 1a co s& quan trong
trong cong tac quan ly stt dung dat nong nghiép
tréen moi vung nghién ctu. Hién nay, ing dung
khoa hoc cong nghé trong st dung dat noi chung
va st dung dat nong nghiép noi rieng ngay cang
tang, dan toi hiéu qua st dung dat ngay cang cao,
mutc do san xuat hang hoa ngay cang tang. Tuy
nhién, stt dung dat nong nghiép thich hop voi diéu
kién tu nhién, dic biét 1a dac tinh ty nhién cta dat
van can duoc quan tdm hang dau. Cung voi do 1a
stt dung dat nong nghiép thich tmg voi bién déi
khi hau, nhu nhiét d6 tang, luong mua l6n va nuéc
bién dang ciing 1a nhimg van dé can duoc long
nghép trong qua trinh stt dung dat nong nghiép.
Tinh mién nui Xiéng Khoang nim & phia Bac
mién Trung cta CHDCND Lao, cach Thu do
Viéng Chan khoang 400 km, c6 dia hinh cao, bi
chia cat va do doc 16n nén anh huéng nhiéu dén sit
dung dat nong nghiép. Pay 1a ving co khi hau
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nhiét d6i véi nhiét d6 cao, luong mua 16mn thuan loi
cho phat trién nong nghiép da dang. Tiém nang
dat dai dé phat trién nong nghiép cua tinh Xiéng
Khoang duwoc danh gia la da dang véi dién tich 1on,
song viéc khai thac, quan ly st dung con nhiéu
han ché va hiéu qua chua cao, chua tao ra nhimg
vung chuyén canh lon c6 gia tri cao. Dé xay dung
co sO cho dinh huéng quy hoach st dung dat caa
tinh trong tuong lai, muc tiéu ctia nghién ctu la
xac dinh muic do thich hop cta cac loai st dung
dat chinh, trén co sé do dé xuat dinh huéng st
dung dat nong nghiép trong twong lai. Trong sk
dung dat nong nghiép c6 nhiéu yéu té anh hudéng
dén muc do thich hop cta cac loai st dung dat,
nghién ctu can tiép can mot cach toan dién, phu
hop v6i dic diém tuy nhién cta vung. Pac biét,
trong diéu kién bién ddi khi hau tac dong nhiéu
dén st dung dat nong nghiép, nghién cttu can gin
voi yéu to khi hau lam cho két qua nghién ctru
toan dién hon do6i véi cong tac quan ly st dung dat
ctia tinh mién nui Xiéng Khoang.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap diéu tra, thu thap tai lieu, s6
lieu thi cap

Thu thap s6 liéu, tai lieu, thong tin sin c6 tai cac
co quan, cac phong ban lién quan. Thu thap cac tai
liéu, so lieu vé kinh té - xa hoi, hién trang stt dung
dat, tiém nang dat dai, quy hoach st dung dat, khi
tuong thiy van va cac tai liéu lién quan tai so, ban,
nganh, cac huyén trén dia ban tinh Xiéng Khoang.

2.2. Phuong phap phan viing nghién ciru

Xiéng Khoang 1a tinh mién nui, dia hinh phtc
tap, dién tich rong, do vay phan ving dua trén diéu
kién dia hinh, trong méi dang dia hinh sé gan véi
loai dat duoc hinh thanh, ché o nuoc va hé thong
cay trong.

Nghién ctru da phan 3 viing dé diéu tra, bao gém:

- Viing ndi cao (vung 1): Gom: huyén Muong
Mok, phia Pong huyén Muong Khoun, phia Nam
huyén Noonghet. Dién tich tu nhién 358,9 nghin
ha, chiém 28,2% dién tich toan tinh, do cao trung
binh khoang 1.100 -1.300m.

- Ving d6i nui trung binh (ving 2): Gém cac
huyén: Muong Pek, Phoucut, Phaxay, phia Tay
huyén Muong Khuon. Dién tich ti nhién 557,7 nghin
ha, chiém 43,8% dién tich toan tinh, d0 cao trung
binh khoang 800 - 1.000m.

- Vung thap (ving 3): Gém: huyén Muong
Khim, phia Bic huyén Nonghet. Dién tich ti nhién
355,5 nghin ha, chiém 28,0% dién tich tv nhién toan
tinh, d6 cao trung binh khoang 600-700 m.

2.3. Phuong phép danh gia dat

Céc buoc danh gia dat cta tinh Xiéng Khoang
duoc tién hanh theo quy trinh danh gia dat caa
FAO cho dat nong nghiép va tham khao quy trinh
danh gia dat caa Viet Nam (Tiéu chuan quoc gia -
TCVN 8409: 2012)[8]. Nhu vay, co ban dua trén
quy trinh ctia FAO, tuy nhién viéc xay dung ban dé
dat, cac chi tieu khac tai Lao déu dua trén quy
trinh ctia Viét Nam va do cac don vi tu van cta Viét
Nam thuc hién nén trong qua trinh nghién cttu cé
stt dung cac tiéu chuin cuaa Viet Nam goém cac
budc cu thé sau:

2.3.1. Xay dung ban do don vi dat dai (LMU)

Bandoloaidat |
T Xt ly, phan
Bén do dé doc et
) ™ tich dir lieu
khéng gian Y
Bando do dayting | | (st dgg Ban do
dat st dung don vi dat dai
phan mém
Ban do thanh phin cor ArcGis) -
giol Chéng xép
. cic ban do
Ban do ché do tuoi Lyl don tinh
Ban db lwong mua »

Hinh 1. So 6 xay dung ban d6 don vi d4t dai tinh
Xiéng Khoang

Xay dung cac ban d6 don tinh: Nghién ctru da
stt dung phan mém ArcGIS xay dung 6 ban d6 don
tinh, gom: Loai dat, do doc, do day tang dat, thanh
phan co gidi, ché do tudéi va lwong mua. Trong
diéu kién bién d6i khi hau, tinh Xiéng Khoang
cting bi tdc dong manh, do vay nghién ctru da lua
chon thém ban d6 don tinh vé luong mua nham
long ghép tinh chat dat voi diéu kién bién ddi khi
hau, trén co s¢ do dé xuat st dung dat hop ly.

Béan do dat tinh Xieng Khoang ty 1é 1/100.000,
duoc Vién Quy hoach va Thiét ké nong nghiép, Bo
Nong nghiép va Phat trién nong thon Viét Nam
xay dung x4y dung nam 2015. Phan loai dat theo
hé thong phan loai cia FAO-UNESSCO, c6 6
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nhom dat chinh v6i 24 loai phu. Ban d6 do doc
duoc phan cap véi 4 cap, ban do do day tang dat
duoc phan thanh 3 cap, ban d6 thanh phan co gioi,
duoc phan cap voi 3 cap; ban d6 ché do tudi duoc
phan cap thanh 3 cadp va ban dé luong mua duoc
phan thanh 3 cap.

2.3.2 Xdc dinh céc cay trong chinh

Xac dinh cac cay trong chinh dua trén két qua
diéu tra tai 3 tiéu vung dai dién cta tinh Xiéng
Khoang. Cac cay trong duoc lua chon dua trén két
qua danh gi4 hiéu qua st dung dat va diéu tra thuc
tién nguoi dan, co quan quan ly dia phuong.
Nghién ctu trén dia ban cp tinh dién tich lon, nén
chi danh gia kha nang thich hop cta cac loai st
dung dat chinh do6 1a chuyén lua, cdy hang nam
khac, dong c6 va cay lau nam.

2.3.3. Panh gid kha nang thich hop dat dai cua
cdc loai stt dung dat

banh gia kha nang thich hop dat dai cta loai
stt dung dat/cac cay trong trén co so so sanh, doi
chiéu yéu cau cta cay trong véi chat luong dat dai
ctia cac LMU @é xac dinh tiém nang dat dai theo
cac muc thich hop: S; - thich hop cao, S, - thich
hop trung binh, S, - thich hop thiap va N - khong
thich hop.

Yéu cau st dung dat cia céac loai st dung dat
chinh, bao gém: Chuyén lua, cay hang nam khac,
déng c6 va cay lau nam duoc tap hop tir “Crop
requirement” ctia FAO va theo khuyén céo cta can
bo, nguoi dan dia phuong va cia Bo Nong nghiép

Lao vé phan hang thich hop dat dai.

2.4. Phuong phép xtt ly s6 liéu va trinh bay sé
lieu diéu tra, danh gia

Két qua danh gia duoc téng hop, so sanh va
duoc trinh bay theo cac bang biéu, biéu do, so do
téng hop va ban d6. Phan mém Excel duoc st
dung dé téng hop, xtt Iy va trinh bay cac so liéu
diéu tra, danh gia.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung ban d6 don vi dat dai (LMU)

3.1.1. Xay dung cdc ban do don tinh

Ban do6 don tinh duoc xay dung dua trén dic
diém ctia timg ving, yéu cau cta danh gia thich
hop dat dai doi voi st dung dat nong nghiép. Téng
dién tich tu nhién cta tinh 1a 1.271.987,51 ha, trong
do dien tich khao sat la 1.251.692,25 ha, chiém
98%. Voi yéu cau va diac diém cta tinh Xiéng
Khoang c6 6 chi tiéu don tinh véi cac mitc d6 phan
cap (Bang 1) nhu sau:

- Bin do dat

Dbay 1a thanh phan chinh trong danh gia thich
hop dat dai, dua trén két qua diéu tra xay dung ban
d6 dat dai nam 2015, tinh Xiéng Khoang, gom 6
nhom dat. Dat xam (Acrisols) co dién tich lon nhat
tai ving khao sat chiém toi 50,79%, dién tich thap
nhat trong 6 nhom dat la dat nau vung ban kho
han vdi ty le, chiém 0,78% ving nghién ctru.

Béng 1. Phén cép chi tiéu don tinh

TT Chi tiéu va phan cap Ky hiéu | Dién tich (ha) | Co cau (%)
I. Loai dat G 1.251.696,25 100,00
1 bat xam (Acrisols) Gl 635.755,60 50,79
2 Dat mun trén nui cao (Alisols) G2 156.858,10 12,53
3 Dat moi bién déi (Cambisols) G3 98.573,65 7,88
4 bat x6i mon tro xo6i da (Leptosols) G4 29.142,60 2,33
5 bat den (Luvisols) G5 321.646,30 25,70
6 bat nau viung ban kho han (Lixisols) G6 9.720,00 0,78
I1. bo doc SL 1.251.696,25 100,00
1 0-8 SL1 53.640,70 4,29
2 8-15° SL2 112.067,00 8,95
3 15 - 25° SL3 221.455,10 17,69
4 > 25° SI4 864.533,45 69,07
I1I. bo day tang dat 1.251.696,25 100,00
1 Rat day (> 100 cm) D1 37.7120,80 30,13
2 Day (50 - 100 cm) D2 864.533,55 69,07
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3 Mong (< 50 cm) D3 1.0041,9 0,80
IV. Thanh phan co gioi T 1.251.696,25 100,00

1 Co gi6i nang T1 17.418,70 1,37
2 Co gio6i trung binh T2 624.344,45 49,08
3 Co giéi nhe T3 609.933,10 47,95
V. Ché do tusi I 1.251.696,25 100,00

1 Tudi chit dong 11 254.942,63 20,37
2 Tuw6i ban cha dong 12 268.063,60 21,42
3 Tuwéi nho nuoc troi I3 728.690,02 58,22
VI. Lugng mua R 1.251.696,25 100,00

1 Téng luong mua trung binh/nam < 1000 mm R1 26.149,20 2,09
2 | Téng luong mua trung binh/nam <1000 - 1500 mm R2 133.388,30 10,66
3 Téng luong mua trung binh/nam >1500mm R3 1.092.157,75 87,25

- Ban d6 do doc

Chi tiéu don tinh nay cé vai tro quan trong véi
vung dat doc, anh huong dén dac tinh caa don vi
dat cting nhu st dung dat cua ving. Két qua cho
thay tinh Xieng Khoang 1a vung nui cao, dia hinh
phtc tap, @0 doc 16n >250 chiém 69,07%, do doc
<80 chi chiém 4,29% dién tich viing nghién ctru.

- Ban do do day tang dat

bo day tang dat duoc chia thanh 3 cap, d6 la
>100 cm, 50-100 cm va <50 cm. Két quéa cho thay
day 1a viing co tang dat kha day, voi do day >50 cm
chiém toi 99,2%, tAng d4t mong <50 cm chi chiém
0,80% dién tich viing nghién ctu.

- Ban d6 thanh phan co gioi

Ban do phan cdp thanh phan co giéi duoc
phan thanh 3 cap, do 1a co gi6i ning, co gidi trung
binh va co gidi nhe. Két qua cho thay, day 1a viing
co co gioi nhe dén trung binh chiém ty lé 16m, co
gi6i nang chiém ty lé dién tich thap (1,37%).

- Ban @6 ché do tudi

bay 1a vung doi nui, c6 do doc 16m, phan cap
ché do tudi co 3 cap la twdi cha dong, ban chu
dong va tudi nho nuoc troi. Két qua diéu tra cho
thay phan 16n dién tich dat st dung nuoc tudi nho
troi, chiém 58,22% dién tich viing khéao sat. Dién

tich tuoi chit dong chiém khoang 20% va ban chu
dong chiém 21% dién tich khao sat.

- Ban d6 luong mua

Nghién ctru da lua chon yéu t6 luong mua la
yéu to khi hau duoc du bao cu thé trén dia ban
tinh va dua vao danh gia muic do thich hop dat dai
ctia cac loai stt dung dat nong nghiép chinh. So
lieu vé luong mua cho thay, day 1a ving c6 luong
mua 16n, trong d6 lwong mua > 1.500 mm/nam
chiém 87,25% dién tich vung nghién ctu, luong
mua dudi 1.000 mm chi chiém 2,09%.

3.1.2. Xay dung ban do don vi dat dai

Ban do don vi dat dai cta tinh Xiéng Khoang
duoc xay dung trén co sé chong xép 6 ban do don
tinh bang ArcGis (ban do loai dat, ban dé do doc,
ban d6 do day tang dat, ban do thanh phan co gioi,
ban do ché do tudi va ban dé phan bo lwong mua).
Mboi don vi ban d6 don vi dat dai chira dung day da
thong tin thé hién trong cac ban d6 don tinh va
phan biét véi cac don vi khac béi su sai khac it
nhat mot yéu to.

Két qua chong xép cho thay, trén toan tinh
Xieng Khoang c6 157 don vi dat, voi 12.797
khoanh dat. Két qua duoc thé hién trong bang 2
va hinh 2.

Bang 2. M6 ta dic tinh don vi dat dai

Don vi dat dai Dic tinh dat dai 38 khoanh Dién tich Ty le
(ILMU) G SL D T I R (ha) 100%
IMU 1 G1 SL1 D1 |T1 | I2 R3 3 22747 0,02
LMU 2 G1 SL1 D1 | T1| I3 R3 2 142,31 0,01
LMU 3 G1 SL1 D1 |T2 | 11 R2 8 74291 0,06
ILMU 4 G1 SL1 DI |T2 | 11 R3 42 4.189,65 0,33
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LMU 5 Gl | SL1 | D1 | T2 | I2 R3 50 4.928,08 0,39
LMU 6 Gl | SI1 | D1 | T2 | I3 R2 B) 479,59 0,04
LMU 7 Gl | SL1 | D1 | T2 | I3 R3 3 267,81 0,02
LMU 8 Gl | SIL1 | D1 |T3| I1 R2 10 978,22 0,08
LMU 9 Gl | SI1 | D1 |T3| I1 R3 16 1.598,99 0,13
LMU 10 Gl | SL1 | D1 | T3 | I2 R2 2 116,53 0,01
LMU 11 Gl | SI1 | D1 | T3 | I2 R3 12 1.153,02 0,09
LMU 12 Gl | SL1 | D1 | T3 | I3 R2 8 710,41 0,06
LMU 13 Gl | SL1 | D1 | T3 | I3 R3 8 789,97 0,06
LMU 14 Gl | SIL.2 | D1 |T1 ] I2 R3 4 303,66 0,02
LMU 15 Gl | SI.2 | D1 |T1 ]| I3 R2 2 168,08 0,01
LMU 16 Gl | SIL2 | D1 |T1 ]| I3 R3 24 2.312,77 0,18
LMU 17 Gl | SI2 | D1 |T2 | 11 R3 10 923,32 0,07
LMU 18 Gl | SIL.2 | D1 | T2 | I2 R2 3 267,81 0,02
LMU 19 Gl | SIL2 | D1 | T2 | I2 R3 123 12.276,51 0,97
LMU 20 Gl | SI.2 | D1 | T2 | I3 R1 4 367,53 0,03
LMU 21 Gl | SIL.2 | D1 | T2 | I3 R2 12 1.170,95 0,09
LMU 22 Gl | SI.2 | D1 |T2 | I3 R3 1 28,57 0,00
LMU 23 Gl | SI2 | D1 |T3| I1 R3 B) 448,21 0,04
LMU 24 Gl | SIL2 | D1 | T3 | I2 R3 91 9.058,35 0,71
LMU 25 Gl | SIL2 | D1 | T3 | I3 R3 113 11.232,17 0,88
LMU 26 Gl | SI3 | D1 |T1 ]| I3 R3 13 1.253,87 0,10
LMU 27 Gl | SI3 | D1 |T2| I1 R3 7 611,81 0,05
LMU 28 Gl | SI3 | D1 | T2 | I2 R2 22 2.179,43 0,17
LMU 29 Gl | SI3 | D1 | T2 | I2 R3 96 9.522,25 0,75
LMU 30 Gl | SI3 | D1 | T2 | I3 R1 o7 0.653,06 0,44
LMU 31 Gl | SI3 | D1 | T2 | I3 R2 202 20.145,98 1,58
LMU 32 Gl | SI3 | D1 | T2 | I3 R3 038 93.769,66 4,23
LMU 33 Gl | SI3 | D1 |T3| I1 R3 2 169,20 0,01
LMU 34 Gl | SI3 | D1 | T3 | I2 R2 4 377,62 0,03
LMU 35 Gl | SI3 | D1 | T3 | I2 R3 27 2.654,53 0,21
LMU 36 Gl | SI3 | D1 | T3 | I3 R1 28 2.750,90 0,22
LMU 37 Gl | SI3 | D1 | T3 | I3 R2 44 4.384,63 0,34
LMU 38 Gl | SI3 | D1 | T3 | I3 R3 299 29.856,47 2,35
LMU 39 Gl | SI4 | D2 |T1 ]| I3 R3 39 3.823,24 0,30
LMU 40 Gl | SI4 | D2 |T2| 11 R3 B) 401,15 0,03
LMU 41 Gl | SI4 | D2 | T2 | I2 R2 102 10.184,48 0,80
LMU 42 Gl | SI4 | D2 | T2 | I2 R3 89 8.851,05 0,70
LMU 43 Gl | SI4 | D2 | T2 | I3 R1 211 21.035,68 1,65
LMU 44 Gl | SI4 | D2 | T2 | I3 R2 854 85.394,33 6,71
LMU 45 Gl | SI4 | D2 | T2 | I3 R3 1496 149.581,55 11,76
LMU 46 Gl | SI4 | D2 | T3 | I2 R2 54 5.360,61 0,42
LMU 47 Gl | SI4 | D2 | T3 | I2 R3 B) 491,91 0,04
LMU 48 Gl | SI4 | D2 | T3 | I3 R1 272 27.111,18 2,13
LMU 49 Gl | SI4 | D2 | T3 | I3 R2 396 39.544,56 3,11
LMU 50 Gl | SI4 | D2 | T3 | I3 R3 138 13.700,70 1,08
LMU 51 G2 | SL1 | D1 |T1] I2 R3 48 4.701,74 0,37
LMU 52 G2 | SI1 | D1 |T1]| I3 R3 9 833,67 0,07
LMU 53 G2 | SL1 | D1 |T3| I1 R3 2 184,89 0,01
LMU 54 G2 | SL1 | D1 | T3 | I2 R3 3 264,44 0,02
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LMU 55 G2 | SL1 | D1 | T3 | I3 R2 12 1.163,11 0,09
LMU 56 G2 | SI1 | D1 | T3 | I3 R3 374 37.360,09 2,94
LMU 57 G2 | SIL2 | D1 |T1 ]| I2 R2 2 152,39 0,01
LMU 58 G2 | SIL2 | D1 |T1 ]| I2 R3 8 755,24 0,06
LMU 59 G2 | SI2 | D1 |T1]| I3 R3 B) 408,99 0,03
LMU 60 G2 | SIL2 | D1 | T2 | I2 R3 99 0.886,13 0,46
LMU 61 G2 | SI2 | D1 | T2 | I3 R3 3 258,84 0,02
LMU 62 G2 | SIL2 | D1 | T3 | I2 R3 13 1.272,92 0,10
LMU 63 G2 | SIL2 | D1 | T3 | I3 R2 7 674,56 0,05
LMU 64 G2 | SIL2 | D1 | T3 | I3 R3 8 709,29 0,06
LMU 65 G2 | SI3 | D1 |T1 ]| I3 R2 3 252,12 0,02
LMU 66 G2 | SI3 | D1 |T1 ]| I3 R3 17 1.603,48 0,13
LMU 67 G2 | SI3 | D1 | T2 | I2 R2 7 633,10 0,05
LMU 68 G2 | SI3 | D1 | T2 | I2 R3 9 875,13 0,07
LMU 69 G2 | SI3 | D1 | T2 | I3 R2 3 296,94 0,02
LMU 70 G2 | SI3 | D1 | T2 | I3 R3 20 1.917,22 0,15
LMU 71 G2 | SI3 | D1 | T3 | I2 R3 8 767,56 0,06
LMU 72 G2 | SIL3 | D1 | T3 | I3 R3 9 824,71 0,06
LMU 73 G2 | SI4 | D2 | T1]| I2 R3 41 4.002,53 0,31
LMU 74 G2 | SI4 | D2 |T1]| I3 R2 19 1.820,86 0,14
LMU 75 G2 | SI4 | D2 |T1]| I3 R3 33 3.240,57 0,25
LMU 76 G2 | SI4 | D2 | T2 | I2 R2 61 6.009,39 0,47
LMU 77 G2 | SI4 | D2 | T2 | I2 R3 6 589,40 0,05
LMU 78 G2 | SI4 | D2 | T2 | I3 R1 1 15,40 0,00
LMU 79 G2 | SI4 | D2 | T2 | I3 R2 3 209,54 0,02
LMU 80 G2 | SI4 | D2 | T2 | I3 R3 4 346,24 0,03
LMU 81 G2 | SI4 | D2 | T3 | I2 R2 o2 0.186,92 0,41
LMU 82 G2 | SI4 | D2 | T3 | I2 R3 14 1.343,51 0,11
LMU 83 G2 | SI4 | D2 | T3 | I3 R1 53 5.220,54 0,41
LMU 84 G2 | SI4 | D2 | T3 | I3 R2 121 12.051,28 0,95
LMU 85 G2 | SI4 | D2 | T3 | I3 R3 40 3.940,90 0,31
LMU 86 G3 | SL1 | D1 |T2| I1 R2 332 33.142,98 2,61
LMU 87 G3 | SIL1 | D1 |T2 | I1 R3 14 1.351,36 0,11
LMU 88 G3 | SL1 | D1 | T2 | I2 R3 3 236,43 0,02
LMU 89 G3 | SL1 | D1 | T2 | I3 R2 19 1.898,17 0,15
LMU 90 G3 | SL1 | D1 | T2 | I3 R3 441 44.050,20 3,46
LMU 91 G3 | SL1 | D1 |T3| I1 R1 171 17.064,52 1,34
LMU 92 G3 | SL1 | D1 |T3| I1 R2 19 1.833,18 0,14
LMU 93 G3 | SL1 | D1 |T3| I1 R3 20 1.968,77 0,15
LMU 94 G3 | SL1 | D1 | T3 | I2 R3 14 1.335,67 0,11
LMU 95 G3 | SIL1 | D1 | T3 | I3 R2 2 161,36 0,01
LMU 96 G3 | SL1 | D1 | T3 | I3 R3 49 4.814,91 0,38
LMU 97 G3 | SIL2 | D1 | T2 | I2 R3 16 1.542,97 0,12
LMU 98 G3 | SIL2 | D1 | T2 | I3 R3 3 221,86 0,02
LMU 99 G3 | SI2 | D1 |T3| I1 R3 33 3.219,28 0,25
LMU 100 G3 | SIL2 | D1 | T3 | I2 R2 4 347,36 0,03
LMU 101 G3 | SIL2 | D1 | T3 | I2 R3 1 5,67 0,00
LMU 102 G3 | SIL2 | D1 | T3 | I3 R2 99 0.498,43 0,43
LMU 103 G3 | SIL.2 | D1 | T3 | I3 R3 3 258,84 0,02
LMU 104 G3 | SIL3 | D1 | T2 | I3 R2 169 16.801,20 1,32
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LMU 105 G3 | SI3 | D1 |T2 | I3 R3 12 1.155,26 0,09
LMU 106 G3 | SI3 | D1 | T3 | I2 R3 B) 491,91 0,04
LMU 107 G3 | SIL3 | D1 | T3 | I3 R2 65 6.456,48 0,51
LMU 108 G3 | SI3 | D1 | T3 | I3 R3 63 6.290,65 0,49
LMU 109 G3 | SI4 | D2 | T2 | I2 R3 B) 487,43 0,04
LMU 110 G3 | SI4 | D2 | T2 | I3 R2 22 2.191,75 0,17
LMU 111 G3 | SI4 | D2 | T2 | I3 R3 1305 110.143,88 10,25
LMU 112 G3 | SI4 | D2 | T3 | I2 R2 12 1.112,68 0,09
LMU 113 G3 | SI4 | D2 | T3 | I2 R3 147 14.673,32 1,15
LMU 114 G3 | SI4 | D2 | T3 | I3 R1 12 1.101,48 0,09
LMU 115 G3 | SI4 | D2 | T3 | I3 R2 12 1.196,72 0,09
LMU 116 G3 | SI4 | D2 | T3 | I3 R3 28 2.766,08 0,22
LMU 117 G4 | SI3 | D3 | T2 | I2 R3 079 07.882,00 4,55
LMU 118 G4 | SI3 | D3 | T2 | I3 R3 905 90.498,34 7,11
LMU 119 G4 | SI4 | D2 | T2 | I2 R3 2 132,22 0,01
LMU 120 G4 | SI4 | D2 | T2 | I3 R1 27 2.602,99 0,20
LMU 121 G4 | SI4 | D2 | T2 | I3 R2 3 254,36 0,02
LMU 122 G4 | SI4 | D2 | T2 | I3 R3 2 180,41 0,01
LMU 123 G4 | SI4 | D2 | T3 | I3 R1 12 1.116,05 0,09
LMU 124 G4 | SI4 | D2 | T3 | I3 R3 2 149,03 0,01
LMU 125 G5 | SL1 | D1 |T3| I1 R3 21 2.019,19 0,16
LMU 126 G5 | SIL1 | D1 | T3 | I2 R3 104 10.332,39 0,81
LMU 127 G5 | SL1 | D1 | T3 | I3 R3 31 3.061,28 0,24
LMU 128 G5 | SI2 | D1 |T2| I1 R3 11 1.052,18 0,08
LMU 129 G5 | SIL2 | D1 | T2 | I2 R3 o2 5.160,03 0,41
LMU 130 G5 | SIL2 | D1 | T2 | I3 R3 3 246,52 0,02
LMU 131 G5 | SIL2 | D1 |T3| I1 R3 11 1.034,25 0,08
LMU 132 G5 | SIL2 | D1 | T3 | I2 R3 6 071,47 0,04
LMU 133 G5 | SIL2 | D1 | T3 | I3 R1 4 342,88 0,03
LMU 134 G5 | SIL2 | D1 | T3 | I3 R3 9 9.358,65 0,74
LMU 135 G5 | SI3 | D1 | T2 | I2 R3 48 4.733,11 0,37
LMU 136 G5 | SI3 | D1 | T2 | I3 R2 146 14.574,71 1,15
LMU 137 G5 | SI3 | D1 | T2 | I3 R3 13 1.239,30 0,10
LMU 138 G5 | SI3 | D1 | T3 | I2 R3 19 1.824,22 0,14
LMU 139 G5 | SI3 | D1 | T3 | I3 R1 46 4.533,66 0,36
LMU 140 G5 | SI3 | D1 | T3 | I3 R2 48 4.772,33 0,38
LMU 141 G5 | SI3 | D1 | T3 | I3 R3 204 20.346,55 1,60
LMU 142 G5 | SI4 | D2 | T2 | I2 R2 9 897,54 0,07
LMU 143 G5 | SI4 | D2 | T2 | I2 R3 63 6.215,57 0,49
LMU 144 G5 | SI4 | D2 | T2 | I3 R1 20 1.995,66 0,16
LMU 145 G5 | SI4 | D2 | T2 | I3 R2 34 3.308,92 0,26
LMU 146 G5 | SI4 | D2 | T2 | I3 R3 4 377,62 0,03
LMU 147 G5 | SI4 | D2 | T3 | I2 R1 135 13.465,39 1,06
LMU 148 G5 | SI4 | D2 | T3 | I2 R2 119 11.875,36 0,93
LMU 149 G5 | SI4 | D2 | T3 | I2 R3 99 0.418,87 0,43
LMU 150 G5 | SI4 | D2 | T3 | I3 R1 23 2.283,64 0,18
LMU 151 G5 | SI4 | D2 | T3 | I3 R3 90 8.995,60 0,71
LMU 152 G6 | SIL2 | D1 | T2 | I3 R2 28 2.762,10 0,22
LMU 153 G6 | SIL3 | D1 | T2 | I3 R2 38 3.756,01 0,30
LMU 154 G6 | SIL3 | D1 | T3 | I2 R3 4 305,90 0,02
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LMU 155 G6 | SI3 | D1 | T3 | I3 R3 69 6.887,89 0,54
LMU 156 G6 | SI4 | D2 | T3 | I3 R2 7 646,54 0,05
LMU 157 G6 | SI4 | D2 | T3 | I3 R3 12 1.197,84 0,09
Tong DT 12.797 1.251.696,25 | 100.00

-

Hinh 2. Ban d6 don vi @4t dai tinh Xiéng Khoang
Két qua cho thdy, c6 157 don vi dat dai, doi voi
6 loai dat, trong d6 dat xam c6 50 LMU voi 5.561
khoanh dat, 1a nhom dat co dién tich 16n nhat va s6
LMU 16n dat trong toan tinh. Nhém dat mun trén

nui cao c6 6 LMU va 448 khoanh dat. Dat mai bién
d6i c6 35 LMU véi 1.609 khoanh dat, don vi dat dai
s6 90 16m nhat voi 441 khoanh dat. Dat x6i mon tro
s6i da c6 27 LMU voi 3.560 khoanh dat. Dat den co6
31 don vi dat dai voi 1.348 khoanh dat. Nhom dat
nau vung ban kho han c6 8 LMU véi 271 khoanh
dat, day 1a nhom dat c6 dién tich nhé nhat trén dia
ban tinh Xiéng Khoang.

3.2. Xac dinh yéu cau cta céc loai str dung dat

Két qua diéu tra, danh gia hién trang st dung
dat nong nghiép & trén dia ban nghién cttu cho
thay, co 4 loai st dung dat (LUTSs) voi 16 ki€u st
dung dat nong nghiép cht yéu & 3 tiéu vung dai
dién cta tinh Xiéng Khoang.

Bang 3. Hién trang cac loai st dung dat tinh Xiéng Khoing

” , Téng dien Ving 1 Ving 2 Ving 3
LUT Kiéu hinh sir dung dat tich (hé) Dién tich |Co cau| Dién tich |Co cau| Dién tich |Co cau
(ha) (%) (ha) (%) (ha) (%)
1.Chuyén 1. Laa mua 21.446,67 | 3.480,98 4,01 6.573,69 | 14,22 | 11.392,01 | 18,30
laa 2. Laa nuong 4.482,83 191454 | 2,20 | 2.568,29 | 5,56
3. Chuyén trong ngo 41.776,28 5.449,08 | 11,79 | 36.327,20 | 58,37
4. Chuyén trong rau 175,84 10,67 0,01 37,40 0,08 127,77 0,21
2. Cay 5. Chuyeén trong lac 72,88 8,75 0,01 34,61 0,07 29,52 0,05
hang 6. Chuyén trong dau tuong 30,53 2,09 0,00 6,51 0,01 21,94 0,04
nam 7. Chuyén trong dau xanh 46,08 25,88 0,03 11,3 0,02 8,9 0,01
khac 8. Chuyén trong y di 23,26 23,26 0,03
9. Chuyén trong mia 14,54 14,54 0,02
10. Chuyen trong sin 142,1 142,1 0,31
3.Co 11. Péng co 107.501,50 | 67.725,94 | 77,94 | 26.875,38 | 58,15 | 12.900,18 | 20,73
12. Che 4.681,10 2.987,22 | 3,44 1.693,88 | 3,67
4. Cay 13. Chusdi 2.750,43 2.039,41 2,35 406,98 0,88 304,03 0,49
14U nam 14. Xoai 6.882,18 5.381,33 | 6,19 942,65 2,04 558,19 0,90
15. Man 2.866,57 1.700,32 1,96 912,09 1,97 254,16 0,41
16. Nhan 2.459,59 1.584,50 1,82 559,80 1,21 315,29 0,51
Téng 195.646,16 | 86.899,41 | 100 | 46.213,77 | 100 | 62.239,19 | 100

Yéu cau st dung dat cia céac loai sit dung dat
chinh duoc thé hién & bang 4. Yéu cau st dung dat
nghién cttu chi xac dinh véi loai stt dung dat chinh
phuc vu cho dinh huwong phat trién nong nghiép
cap tinh, do vay nghién cttu khong danh gia chi

tiét voi timg kiéu stt dung dat. Ngoai ra, nghién
ctru ciing dua trén phan loai muc dich st dung dat
tai dia phwong phuc vu cho dinh huéng quan ly va
stt dung dat ctia chuyén nganh trong tuong lai.

Bang 4. Yéu cau st dung dat ctia cac loai st dung dat tinh Xiéng Khoang

v , Mic @6 thich hop
TT LUT Chi tiéu don tinh S 3 3 N
1 Chuyen lua Loai dat G1;G3 G6 G5 G2; G4
Do doc SL1 SL2 SL3 SI4
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Thanh phan co gioi T2 T1 T3
Do day tang dat D1 D2 D3
Ché do tudi I1 I2 I3
Luong mua R3 R2 R1
Loai dat G1;G3; G5 G2 G6 G4
bo doc SL1 SL2 SL3 SIA
9 Cay hang nam | Thanh phan co giéi T3 T2 T1
khac Do day tang dat D1 D2 D3
Ché do tudi 11 12 I3
Luong mua R1 R2 R3
Loai dat G1;G3; G5 G2 G6 G4
bo doc SL1 SL2; SL3 Si4
3 Péng co Thanh phén co gidi T3 T2 T1
Do day tang dat D1 D2 D3
Ché do tudi I1 12 I3
Luong mua R1 R2 R3
Loai dat G1;G3; G5 G6 G2 G4
bo doc SL1; SL.2 SL3 Si4
A Cay lau nam Thanh phén co gioi T2 T3 T1
Do day ting dat D1 D3 D3
Ché do tudi I1 I2 I3
Luong mua R1 R2 R3

Ghi chii: S1: Rat thich hop; S2- Thich hop; S3: It thich hop; N: Khong thich hop.
Két qua cho thdy, cac yéu cau cua cay trong khuyén cdo ctia Bo nong nghiép Lao trong viec

duoc xac dinh dua trén dac tinh ctia cay tréong va

phan hang danh gia dat dai.

3.3. Mitc d¢ thich hop ctia cac loai stt dung dat
Bang 5. Mtrc d6 thich hop ctia cac loai sit dung @it tinh Xiéng Khoang

Loai st Muc Dién tich Co cau
dung dat | thich (ha) (Z(y) Don vi dat dai Khu vuc (huyén)
(LUT) hop )
Kham, Khoun, Mok-Mai, Pek,
S1 44.818,88 3,58 1,3,4,5,86-88 Phaxai, Phoukout
1,6,7,16-22, 89, 90, 97, Kham, Khoun, Mok-Mai,
A 52| 7288084 | 58 98, 128 - 130 Nonghet, Pek, Phaxai, Phoukout
Chuyén
lta 8-13, 23 - 38, 91 - 96, 99 - Kham, Khoun, Mok-Mai
S3 319.574,66 25,53 108, 125-127, 131 - 141, h 4 Kk h, i Ph i{
152 - 155 Nonghet, Pek, Phaxai, Phoukout
39-85,109-124, 142 - Kham, Khoun, Mok-Mai,
N 814.421.87 65,07 157 Nonghet, Pek, Phaxai, Phoukout
S1 53.878,34 4,30 3, 8, 10, 86, 91, 92 Mok-Mai, Nonghet
4-6,11,12,17- 24, 53 -
55, 60, 62, 63, 87 - 89, 93 - Kham, Khoun, Mok-Mai,
52| 8509633 | 680 | 95 97 99_102, 125,126, | Nonghet, Pek, Phaxai, Phoukout
Cay hang 128,129, 131 — 133
nam khac 1,2,7,13-16, 22 - 38, 51,
52,56-59, 61, 64 - 72, 90, Kham, Khoun, Mok-Mai,
S3 | 360.096.27 | 2877 | 9698 103-108, 127, 130, | Nonghet, Pek, Phaxai, Phoukout
134 - 141, 152-155.
39-50,73-85,109 - 124, Kham, Khoun, Mok-Mai,
N | 75262531 | 60,13 142 - 151, 156, 157 Nonghet, Pek, Phaxai, Phoukout
A , Kham, Khoun, Mok-Mai,
bong cé S1 53.878,34 4,30 3, 8,10, 86, 91, 92 Nonghet, Pek, Phaxai, Phoukout
4-7,9,11-13,17-25, 27
S2 427.072,54 34,12 -38,51-72,87-90, 93 - Mok-Mai, Nonghet
108, 125, 141
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1,214 - 16, 26, 39 - 50, 73 - Kham, Khoun, Mok-Mai,
S3 617.929,97 49,37 85, 109-116, 142-157 Nonghet, Pek, Phaxai, Phoukout
Kham, Khoun, Mok-Mai,
N 152.815,40 12,21 117 -124 Nonghet, Pek, Phaxai, Phoukout
Kham, Khoun, Mok-Mai, Pek,
S1 36.681,60 2,92 3-5,8-11,17-19, 23,24 Phaxai, Phoukout
1,6,7,12,13, 20 - 22, 25,
27-29,31-35, 37, 38, 86 - Kham, Khoun, Mok-Mai,
A 1 S2 361.419,69 29,51 108, 125-132, 134 - 138, Nonghet, Pek, Phaxai, Phoukout
Cay lau
A 140, 141
2,14 - 16, 26, 30, 36, 39 - .
S3 692.779,56 | 5535 | 85,109-116,133, 139, Kham, Khoun, Mok-Mai,
Nonghet, Pek, Phaxai, Phoukout
142 - 157
Kham, Khoun, Mok-Mai,
N 152.815,40 12,21 117-124 Nonghet, Pek, Phaxai, Phoukout

Mutc do thich hop cta cac loai sit dung dat
duoc xac dinh trén co s& so sanh gitra dac tinh ctaa
ting don vi dat dai trén timg khoanh dat véi yeu
cau st dung dat ctia cac loai st dung dat. Két qua
da xay dung duoc ban do thich hop dat dai cho 4
LUT @6 1a chuyéen lua, cay hang nim khac, dong
€0 va cay lau nam.

Két qua danh gia cho thay, ca 4 loai stt dung
dat chinh c6 dién tich thich hop S1 thap tir 2 - 5%
téng dién tich. Muc thich hop S2 va S3 chiém dién

tich 16m, trong d6 dién tich trong ltua va cay hang
nam khac chiém khoang 25 - 30%, dién tich déng
c6 va cay lau nam chiém khoang 80%. Muc khong
thich hop (N) vdi cay lua va hang nam khac chiém
dién tich lon toi >60% dién tich vung nghién ctu,
doi voi dong c6 va cay lau nam chi chiém khoang
12% dién tich. So sanh dién tich & muc thich hop tu
S1 - S3 véi dién tich hién trang cta 4 loai sit dung
dat duoc thé hién qua bang 6.

Bang 6. So sanh hién trang véi mic thich hop ciia cic loai sir dung dit

STT Loai sit dung dit Dién tich hién | Dién tich Dién tich Dién tich
: i trang (ha) muc S1 (ha) | mac S2 (ha) | mic S3 (ha)

1 bat trong lua 25.929,50 44.818,88 72.880,84 319.574,66
2 | Dat trong cay hang nam khac 42.281,51 53.878,34 85.096,33 360.096,27
3 bat dong co 107.501,5 53.878,34 427.072,54 617.929,97
4 bat trong cay lau nam 19.639,87 36.681,60 369.419,69 692.779,56

Két qua so sanh dién tich hién trang va mirc do
thich hop cta cac loai stt dung dat cho thay tiém
nang mo rong dién tich cac loai st dung dat nong
nghiép la rat 16n, dac biét la dat trong cay hang nam
khac, dong c6 va cay lau nam. Day chinh 13 co s&

BAN DO PHAN HANG THICH HQP DAT TRONG LUA TINH XIENG KHOANG - CHDCND LAO

VIET NAM

quan trong trong dinh huéng sit dung dat nong
nghiép cta tinh trong tuong lai. Bén canh do, can
can ct vao danh gia hiéu qua ctia cac kiéu stt dung
dat dé phat trién thanh cac viing nong nghiép hang
hoa cé hiéu qua cao ctia dia phuong.

BAN PO PHAN HANG THICH HOP DAT TRONG CAY HANG NAM KHAC TINH XIENG KHOANG - CHDCND LAO

TiNg U wi\j},,\_\
e

VIET NAM
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Hinh 3. Ban d6 phan hang thich hop véi cac loai st dung dit, tinh Xiéng Khoang

Két qua nghién ctru tai tinh Xiéng Khoang voi
dién tich 1on (> 1,25 triéu ha) véi co s& dir liéu
phan 16n duoc xay dung theo tiéu chuin cta Viét
Nam. Do vay, so sanh voi cac nghién ctru vé danh
gi4 phan hang thich hop dat dai cap tinh cta Viét
Nam kha twong dong vé phuong phap ciing nhu
noi dung va cting la co sé quan trong phuc vu cho
dinh huong quan ly, st dung dat cta dia phuong.
Tuy nhién, tai Lao cing nhu Viét Nam, viéc luu trie
va cung cap s6 lieu thit cidp con nhitng han ché
nhat dinh 4nh huong t6i cac két qua nghién ciru.

4. KET LUAN

Xieng Khoang la tinh mién nui phia Bac mién
Trung cia CHDCND Lao, c6 diéu kién tr nhién
thuan loi, c6 qui dat 16n, day la tiém nang dé phat
trién nong nghiép theo huéng da dang. Tuy nhién,
viéc khai thac, quan ly, st dung quy dat phuc vu
cho phat trién nong nghiép con nhimg han ché
nhat dinh dan dén hiéu qua chua cao. Két qua diéu
tra hién trang st dung dat cho thay, c6 4 loai st
dung dat chinh d¢ 1a dat trong lua, dat trong cay
hang nam khéc, dat déng co va dat trong cay lau
nam, voi tong dién tich 1a 195.646,16 ha.

Dua trén 6 chi tiéu don tinh, gom: Loai dat,
do doc, thanh phan co gioi, do day tang dat, ché
do tudi va lwong mua trung binh hang nam,
nghién cttu da chong xép duoc 157 don voi dat
dai voi 12.797 khoanh dat. Két qua danh gia muc
do thich hop d6i voi 4 loai st dung dat nong
nghiép chinh cho thay, muc thich hop S1 véi cac
loai st dung dat chiém khoang tir 2 - 5% dién tich,
mtuc thich hop S2 d6i voi dat trong lua va cay
hang nam khac chiém 5 - 7% dién tich, dong co va

cay lau nam chiém 30 - 35%, mic thich hop S3
chiém dién tich lon nhat tir 25 - 60%, mic khong
thich hop N vdéi cay lua va ciy hang nam Kkhac
chiém > 60%, v6i dong c6 va cay lau nam chi
chiém khoang 12%. Qua danh gia cho thdy tiém
nang dat nong nghiép 1a rat lon, kha nang mo
rong dién tich, phat trién thanh cac ving nong
nghiép hang hoa la co sé quan trong trong cong
tac dinh huéng quan ly stt dung dat nong nghiép
trong twong lai.
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ASSESSMENT OF LAND SUITABILITY FOR AGRICULTURAL DEVELOPMENT
IN XIENG KHOANG PROVINCE, LAO PEOPLE’S DEMOCRATIC REPUBLIC

Bounkham Phengsa!, Do Van Nha? Tran Trong Phuong?®

! Department of Natural Resources and Environment,

Kham District, Xieng Khoang Province, Lao DPR

?Faculty of Natural resources and Environment, VNUA
Abstract

Land suitability asssessment, playing the vital role in the orientation of agricultural land use in
each region, is to indicate the suitablity of each Land Use Type (LUT) with natural property of
land in the research area. The research objective is to determine the classification of land
suitability of LUTs in Xieng Khoang province. Based on the FAO’ Land suitability assessment,
the result of overlapping of 6 thematic maps, including: Soil types, slope, soil texture, soil depth,
irrigation and precipitation indicated that there were 157 Land Mapping Units (LMUs) with
12.797 plots in the research area of 1.251.696,25 ha. The results of land suitability assessment of 4
LUTs, including: Rice, orther annual crops, grassland and perennial plants show that at high
suitability level (S1) occupied 20% total area, at moderate (S2) and low (S3) suitability level with
30 - 80% area, at non-suitability level (N) had around > 60% with annual crops and accounted
roughly 12% for grassland and perennial plants. The results of land suitability assessment are
significant background to propose the orientation of agriculral land use in the future, in Xieng

Khoang province, Lao DPR.

Keywords: Land suitability assessment, Land Mapping Unit (LMU), Land Use Type (LMU),

Xieng Khoang.
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THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va Moi truong ding tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc ¢6 noi dung khoa hoc moi, cac bai téng quan vé nganh
nong nghiép va moi truong chua gtri dang & bat ky loai hinh bao chi nao.

2. Bai bao c6 thé viét bang tiéng Viét (dang trén Tap chi bang ngon ngit tiéng Viét)
hodc tiéng Anh (ding trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may vi tinh,
cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung font chit
Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy khé A4 bao gém ca tai
liéu tham khao.

3. Ttr khoa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tir. Tir khoa bang tiéng Viét va
tiéng Anh phai cung néi dung, y nghia cta tir. Phan tom tit co do dai khong qua 350 tir viét
lién, khong xuéng dong, co chit 10, bao gom: Néu ngin gon vé muc dich, phuong phap
nghién ctru, két qua nghién cttu chinh. Bai bao viét bang tiéng Viét phai c6 tom tat bang ca
tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tw sau: Tén bai bao bang tiéng Viét va tiéng
Anh, (cac) tac gia, tén co quan cta (cac) tac gia, tém tat, tir khoa, noi dung ctia bai bao, 1oi
cam on (néu co), tai lieu tham khao. Tac gia lién hé phai duoc chi ro cung voi dia chi co
quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét phai co du
dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
vuong theo thir tee xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Doi voi cde tai liu Ia bai bdo trong Tap chi ghi day du theo thir tu- Tén tac gia, nam
xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ DOT voi cdc tai lieu Ia sach ghi day di theo thir tuz 'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Néu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh thi
phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
bién online trén hé thong phan mém cta Tap chi va st dung co sé dit lieu cac s6 Tap chi
da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchikhoahoc.nnmt.net.vn va thuc hién cac thi tuc theo huéng dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, phuong Giang Vo, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634.
Email: bbtnongnghiep@gmail.com.
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