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Tieéu chuan chan doan y hoc ¢o truyén
cua Covid-19 bang mo6 hinh cay tiém an
Tran Thi Hong Ngii*, Hoang Thiy Hong, Nguyén Truwong Nam

Hoc vién Y Dugc hoc Co truyén Viét Nam, 2 Tran Phi, phuong Mo Lao, quan Ha Dong, Ha Noi, Viét Nam
Ngay nhan bai 22/6/2022; ngay chuyén phan bién 27/6/2022; ngay nhan phan bién 22/7/2022; ngay chap nhan dang 28/7/2022

Tom tit:

bat vén dé: Hién tai, hlro'ng dinciaBoY té ciing nhw nhiéu cong b6 da chirng minh y hoc ) truyen (YHCT) ¢6 vai
tro 1om trong viéc kiém soat Covid-19, dac biét 1a bénh & mirc d§ nhe. Tuy nhién, chwa c6 nghién ctru nao vé phan
thé YHCT ciia bénh nay nhim tao su dong nhit trong chin don va diéu tri. Vi thé, muc tiéu ciia nghién ctru nay la
xay dung tiéu chuéin chin doan céc thé 1am sang ciia Covid-19 mirc dd nhe bing mé hinh ciy tiém 4n (Latent tree
models - LTMs). Poi twong va phwong phap nghién ciru: Giai doan 1: Khao sat tai liéu y vin kinh dién, sach gido
khoa va chuyén khio vé YHCT, tir d6 1ap phiéu khao sat cac triéu chirng & bénh nhan (BN) Covid-19 mirc d9 nhe.
Giai doan 2: Lwa chon va khio sat BN Covid-19 mirc d nhe, théa mén tiéu chuin chon BN. Phiéu khao sat ¢6 65 cau
héi vé cac triéu chirng YHCT dwoc ding dé khao sat 438 BN phut hop tiéu chuin Ira chon tai Bénh vién YHCT TP
Ho Chi Minh, thong tin bé¢nh dwgc xir Iy bang LTMs. Két qua: Nghién ctru y vin cho thiy c6 10 tai li¢u (5 tac pham
kinh dién, 5 gido trinh) cé ndi dung lién quan dén Covid-19. Sau khi mé hinh héa, 21 bién tiém 4n (tir YO dén Y20)
dwgc thanh 13p, mdi bién tiém 4n dai dién cho tip hop cic bién quan sat Ia cac triéu chirng. Tuan theo bién chig
vé - khi - dinh - huyét, phan loai va tong hop ra 2 thé I1am sang YHCT 1a bénh tai vé phin va bénh tai khi phan. Két

ludn: Qua phén tich LTMs ghi nhin 2 bénh cdnh Covid-19 theo YHCT la bénh tai vé phdn va bénh tai khi phin.
Tir khéa: Covid-19 mirc dd nhe, md hinh cy tiém 4n (LTMs), vé - khi - dinh - huyét.

Chi s6 phén loai: 3.1

1. Dt van de

Covid-19 bung phat tir ndm 2019 da gay anh huéng nghiém
trong dén hé théng y té va cham soc sic khoe trén toan thé
gi6i. Dich bénh trude mit tuy da duoc khéng ché va bénh canh
dién bién co chiéu hudéng giam nhe, tuy nhién cac bién thé cua
Covid-19 khong ngimg xuét hién voi tan suat 1ay nhidm va ty
16 tai nhidm ngay cang ting cao. Ddng thoi, hiéu biét vé bénh
Iy Covid-19 ciing nhu cac chimg hau Covid-19 con han ché,
tién luong bénh phtc tap, nguy co kéo dai[1]. Trong y van cd
truyén tur 1au da ghi lai lich st cac dich bénh cling nhu 1y luan
va phuong thube diéu tri mang lai hidu qua [2]. Viée tiép can
bénh canh Covid-19 duéi goc nhin ciia YHCT la mot hudng di
ding din va can thiét. Vi cac biéu hién cua Covid-19, YHCT
xép bénh 1y nay vao pham tri “dich bénh”, bénh nguyén Ia do
cam thu khi dich 1¢ ma phat bénh, tinh truyén nhiém rat manh,
dién bién nhanh chong, phu hop véi dic thu ciia dich bénh
duoc miéu ta trong On dich ludn, @6 1a “dich bénh cam khi 1é
cua thién dia... khi dy t6i, v ludn ldo thiéu manh yéu, ngudi
tiép xtc khéc bi bénh”, nguyén nhan gdy bénh la mot loai vat
chit dic biét, khong phai khi phong, han, thi, thap ta, ma 1a
“cam phai mot loai khi khac biét ¢ khoang troi dat”, nhan thiy
nguyén nhan phat bénh 1a do “di khi”, con goi la “dich khi”
[3]. LTMs, mdt m6 hinh dugc ung dung nhiéu trong phan loai
cac thé bénh ciia YHCT di va dang dugc sir dung nhiéu trong
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cac nghién ctru c6 gia tri [4]. Nhdm phat huy vai tro cia YHCT
trong didu tri chting bénh Covid-19, nghién ctru dugc thuc hién
voi muc tiéu: Khao sat phan thé YHCT ciia BN Covid-19 mirc
dd nhe béng LTMs.

2. Doi twgng va phuong phap nghién ciiu

2.1. Poi tuwong

Tai liéu YHCT: Tap hQ‘pFE’IC tai liu 1a sach kiph dién, sach
tham khao hay cac hudng dan YHCT cua By Y € ¢6 ndi dung
gan tuong duong hodc lién quan dén nguyén nhan, co ché bénh
sinh, chiing trang va chiing hau cta Covid-19.

Bénh nhan:

- Tiéu chuin lya chon: BN duoc ’chén doan xac dinh
Covid-19 muc d§ nhe theo Quyét dinh s6 3416/QD-BYT ngay
14/7/2021 cua BO Y té [5], chua dicu tri, chap nhén tham gia
nghién ctlru.

- Tiéu chuén loai trir: BN Covid-19 mirc d9 trung binh tro
1én, BN khong co6 kha nang giao tiép, khong dong y tham gia
nghién ctru, BN chuyén ning hodc dang diéu tri cac bénh nén
phtc tap.

2.2. Phuwong phdp nghién ciru

Nghién ctru y van: Tir thang 3/2021 dén thang 5/2021.
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Diagnostic traditional medicine
criteria of Covid-19 by using a

latent tree model

Thi Hong Ngai Tran*, Thuy Hong Hoang,
Truong Nam Nguyen

Vietnam University of Traditional Medicine,
2 Tran Phu Street, Mo Lao Ward, Ha Dong District, Hanoi, Vietnam

Received 22 June 2022; revised 22 July 2022; accepted 28 July 2022
Abstract:

Objectives: Until now, the guideline of the Vietnam
Ministry of Health and several pieces of research have
confirmed the effectiveness of traditional medicine in
managing Covid-19, especially for mild levels. However,
the research on differentiating traditional medicine
disease patterns of Covid-19 to systemise diagnosis and
treatment has not been implemented. Thence, this study
aimed to establish diagnostic criteria for mild clinical
forms of Covid-19 using latent tree models (LTMs).
Materials and methods: Stage 1: Conduct studies on
classic medical documents, textbooks and monographs
on traditional medicine, to make questionnaires to
observe symptoms in Covid-19 patients at a mild stage.
Stage 2: Choosing and investigating Covid-19 patients at
a mild stage by inclusion criteria. A 65-question survey
was used to investigate 438 patients at Ho Chi Minh
city Traditional Medicine Hospital, then included data
were analysed by using the latent tree model. Results:
Literature review exhibited 10 documents (5 classic
medical documents, 5 textbooks) with content related
to Covid-19. After modelling, 21 latent variables (Y0 to
Y20) were established, referring to the groups of included
symptom variables. According to ve - khi - dinh - huyet
diagnosis theory, 2 traditional medical disease patterns
are matching with the literature: the Ve-area disease
pattern and the Khi-area disease pattern. Conclusions:
The latent tree model analysis pointed out 2 traditional
medical disease patterns of Covid-19 at a mild stage,
including the Ve-area disease pattern and Khi-area
disease pattern.

Keywords: latent tree model, mild Covid-19 symptoms,
ve - khi - dinh - huyet.

Classification number: 3.1
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Thiét ké nghién ctru: M6 ta cat ngang ¢ phan tich.
Thoi gian nghién ctru: Tir thang 5/2021 dén thang 12/2021.
C& mau: day 1a nghién clru cdt ngang nén chung toi chon
cong thire ude tinh ¢& mau theo ude lugng mot ty 1& trong
nghién ctru vdi dg chinh xac tuyét doi:
2 _
2 b 7P

N = =

voi 0=0,05, ,Zl_u/2=l,96, d=0,05 (d9 chinh xac tu}/ét déi), chon
p=0,5 theo s0 liéu thqm khao udc tinh dugc cd mau N=385, vdi
khoang 5% BN c6 thé bi loai trir hodc tir bd nghién ctru ude tinh
N=405 BN.

2.3. Phuwong phdp liy méu

Lay méu thuan tién trong thoi gian nghién ctru cho dén khi
du 405 BN tai Bénh vién YHCT TP H6 Chi Minh.

Cdc budc tién hanh: Dya trén phan loai chimg trang cua
bénh vé - kh1 - dinh - huyét trong On bénh diéu bién, giao trinh
YHCT, chan doéan hoc trung y thiét ké bang cau hoi nghién ctu
trén 1am sang.

Khdo sat trén lam sang:

Budc 1: thu thap va xir 1y s lidu.

Budc 2: phan tich LTMs.

) Bug&c 3 giai thich LTMs, dua trén 1y luan YHCT dé goi tén
bién tiém an.

Budc 4: gp céc bién tiém 4n va bién quan sat ciing biéu hién
thong tin cia mot chiing hau YHCT.

Bude 5: s dung quy tic phan loai (Building rules) dé thiét
lap quy tac bién chiing.

2.4. Phwong phdp thong ké

Nhap liéu bang Excel, tinh tan s6 xut hién, ty 1¢ % cho bién
s0 dinh tinh, trung binh va d9 1éch chuan cho bién so dinh lugng.

Dung phan mém Lantern 4.3 xdy dung LTMs thu dugc céc
bién tiém an, bang 1y luan YHCT goi tén céc bién tiém an nay
thanh cac chung hau YHCT lién quan. Dir liéu 1a céac triéu chung
lam sang ctua BN duoc danh du “1” twong g co triéu chimg,
“0” twong ung 1a khong c6 tri¢u chung.

2.5. Yduec

Nghién ctu duge thong qua boi Hoi dong Y duc Hoc
vién Y Dugc hoc Co truyén Viét Nam theo Quyet dinh so
190/HVYDHCT ngay 29/3/2021.

3. Két qua va ban luan
3.1. Két qud khdo sdt y vin

Col0y van duogc lya chon cho nghién citu, trong d6 co 5
sach kinh dién, 5 sach gido trinh va tham khao gom: Ngi kinh,



Thirong han luén, On bénh, Hai thirong y tong tam linh, Tué tinh
toan tdp va 3 giao trinh: Y Iy YHCT (Hoc vién Y Dugc hoc ChH
truyén Viét Nam, Truong Pai hoc Y Ha Noi, Truong Dai hoc Y
Duoc TP Hb Chi Minh), Chitng hgu YHCT, Chung trang YHCT.

C6 108 triéu chimg tong hop dugc ¢6 lién quan dén Covid-19
chi yéu nam trong hoi chimg bénh vé - dinh - khi - huyét, sau
khi hop nhém cling cac chuyén gia va bac sy didu tri truc tiép tai
bénh vién cling nhu chiéu theo nhitng huéng dan ciua Bo Y té,
mdt phiéu khao sat gdm 65 cau hoi da duoc 1ap ra dé tién hanh
nghién ctru lam sang.

3.2. Két qua khdo sdt trén lim sing

Bic diém chung ciia BN: Nghién ciru trén 438 BN, véi tudi
trung binh 42,56+15,27 (min=16, max=90), trong d6 nhom
30-49 tudi chiém ty 1¢ cao nhat, nit nhiéu hon nam (63 va 37%).
BN khéng c6 bénh Iy kém theo chiém 80,6%, con lai sb it 14 ting
huyét ap, r6i loan chuyén héa... Cac BN chu yéu di tiém véc xin
phong Covid-19 mili 1 va 2, chi c6 12,6% BN chua tiém vic xin.

Két qua phan tich triéu chimg lam sang bang LTMs: C6 438
hd so bénh 4n ciia BN duoc chan doan mic Covid-19, mdi bénh
an ghi nhan thong tin 65 tri¢u chiing (bién quan sat) c6 lién quan
dén BN méc Covid-19 thé nhe va khong triéu chimg, trong do
tri¢u chig mach hf“)ng dai khong xuét hién va s6 liéu khong bao
gdm chan doan YHCT. Cac bién quan sit dugc phan thanh 2
trang thai: co xuat hién giatrila 1 va khong xuét hién giatrila0.

Két qua phan tich trén 64 chimg trang duoc 21 bién tiém an
tir YO dén Y20 (hinh 1), mdi bién tiém an dai di¢n cho tap hop
cac bién quan sat 14 céc triéu chimg ciia BN. Moi bién tiém an
¢6 quan hé véi nhleu blen quan sat va cac blen quan sat ndi 1én
thong tin cua bién tiém an c6 quan h¢ truc tlep v6i nd duge thé
hién bang duong ndi (hinh 1), @ ddm nhat ctia dudng ndi thé
hién mirc d6 twong quan manh hay yéu cta bién quan sat véi
bién tiém én ma no tryc thude. Chir s6 trong ngodc don di kém
mbi bién tiém 4 an bleu thi s6 trang thai ciia bién tiém an do, thong
thuong bién tiém an mang 2 trang thi s0 va sl, co nhing bién
ton tai trang thi thir 3 mang gi4 tri s2. Cac bién tiém an c6 thé
biéu thi tinh déng hién hoic loai trir 1an nhau cta cac triéu ching
1am sang. Bién dong hién bao gom: Y0, Y1,Y2,Y6,Y7,Y8,Y9,
Y12,Y13,Y14,Y15, Y19, bién loai trir bao gom: Y4, Y5, Y11,
Y12,Y13,Y19,Y20.

Susyur U

Hinh 1. M6 hinh cay tiém an phan nhém triéu chirng Covid-19.
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3.3. Phéin thé YHCT

Bénh chirng ciia phan vé phdn: Bénh ¢ vé phan bao gom
cac triu chirng: phat sOt, so lanh, c6 md hoi hodc khéng, dau
déu, meét moi, ngat mili, ho c6 dom cua bién tiém an Y1, Y3,
Y7, Y9, Y18, Y20 va réu ludi tréng, mong, mach phu (Y4)
(hinh 2).

Fu0L [N,

DUNDLOR
T T

Juex G ngmy

Hinh 2. M hinh triéu chirng thuéc phan veé.

Bang 1. Théng tin triéu chirng thuéc phan vé.

V¢ phin (Max CMI=95%)  s0=0,34 s1=0,47 $2=0,19
Ngra rat hong khan tiéng 0 0,46 0,82
Ho 0 0,61 0,15
Ho khan 0 0,56 0,38
Pom tring 0,03 0,34 0,44
Ngat miii 0,38 0,42 0,84
Pom lodng 0,01 0,23 0,31
Khat nuée 0,17 0,24 0,63
Phat s6t 0,18 0,12 0,52
Mét moi 0,54 0,69 0,95
Dau diu 0,3 0,46 0,77
So gi6 0,17 0,14 0,52

Véi max CMI=95%, bién tiém an biéu hién cac triéu ching
bénh tai v¢ phan ton tai 3 trang thai s0, s1 va s2 1an luot chiém
ty 1¢ 34, 47 va 19% quan thé quan sat, tin suat xuét hién cac
tri¢u ching ¢ trang thai s1 va s2 da s6 cao hon so véi céc triéu
chimg & trang thai sO (bang 1). Vi nhitng triéu chimg co tin
suat xuat hién trén 50% la nhing triéu chimg chinh nhu: ho
khan hodc ho, mét moi ciia nhém BN s1; phat sOt, so gi6, mét
moi, ngat miii, dau dau, ngua rat hong khan tiéng, khat nude
ctia nhém BN s2 va céc tridu chimg phy la dom tring, long,
réu ludi tring mong.

Bénh chimng ciia khi phdn: Bénh & khi phan bao gém cac
tri¢u chung phat sdt, khong s¢ lanh lai so ndng, d6 md hoi, khat
nudc, mach sac, réu ludi vang day (hinh 3). C6 thé kém trong
nguc phién mudn, ndn nao, mudn mira hodc bung trudng d?iy
ma dau, dai tién bi két, hodc ia long, ndi nham, sdt con, tiéu
tién do gt cia bién tiém an Y3, Y7, Y16, Y17, Y14 va réu ludi
vang, day, kho, mach sac, hitu luc (Y4).
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£ 2 £ ¢ % £ £f %% £ g5 2 F g5 FF
z < 3
Hinh 3. M6 hinh triéu chirng thudc phan khi.
Bang 2. Théng tin triéu chirng thudéc phan khi.
Khi phan (max CMI=95%) $0=0,69  s1=0,2 $2=0,11
Séc mat do, moi d6 kho 0,16 0,17 1
Phat sét 0,14 0,14 0,87
Dai tién nhidu lin 0 0,35 0,1
Pai tién 1ong nat 0,04 0,5 0,17
Mét ngi 0,1 0,53 0,36
Khat nuge 0,18 0,44 0,73
An it khong ngon miéng 0,23 0,65 0,49
Diy trudng bung 0,02 0,29 0,19
Ramd hoi 0,16 0,36 0,58
N6n mira 0,01 0,2 0,07

Véi max CMI=95%, bién tiém an biéu hién cac tri¢u ching
bénh tai khi phan ton tai 3 trang thai s0, sl va s2, tan suit
xudt hién cac triéu ching ¢ trang thai s2 va sl da s6 cao hon
10 rang so voi cac triéu chiing ¢ trang thai sO (bang 2). Nhom
trang thai s2=11% biéu hién chiing hdu bénh tai khi phan voi
nhiing tri¢u chung chinh nhu: sdc mat do, moi do kho, phat sdt,
khét nuée, ra md hoi. Nhom trang thai s1=20% biéu hién triéu
chimg chinh 14 dn khong ngon miéng, di ngoai 1ong nat, mét
ngl va cac triéu chimg phu nhu di ngoai nhiéu lan, day truéng
bung, non mua.

3.4. Ban ludn

Diép Thién Sy la y gia trir danh doi Thanh, nguoi dat nén
mong cho phai 6n nhi¢t hoc trong “Lam ching chi nam y an”,
ong da thém vao dong 6n, phuc 6n, thir phong, ué tat, dich
bénh, phong 6n, phat sa (Ién s61)... déu thudc 6n bénh lun, 6n
dich. Cac bénh tat tuy ri rim phtc tap, nhung di bénh déng tri,
phuong phap bién ching 1dm sang co ban lay vé - khi - dinh -
huyét lam cha[1]. Pay 14 co s¢ 1am cho YHCT véi nghia rong
cta bién chimg phong tri 6n bénh hinh thanh hé thong 1y luan
dac biét trong dbi hoan thién, ciing khién cho 1am sang bién
chting luén tri ngoai cdm nhiét tinh cua YHCT cang phu hop
voi phan ky hodc phan giai doan diéu tri cia bénh truyén nhidm
can dai [1].

Bénh canh ciia BN Covid-19 trong nghién ctru cho thiy, BN
¢6 biéu hién bénh tai vé phan chiém 66% va khi phan chiém
31%, do nghién ctru lya chon BN ¢ mirc do nhe va khong co
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tri¢u chung nén khong c¢6 BN mang tri¢u chiing cta ta pham
dinh huyét. V61 bénh canh tai vé phan chia thanh 2 nhém, nhém
19% BN ¢ trang thai s2 véi triéu ching chinh 1a phat sdt, so
gi6, mét moi, ngat miii, dau dau, ngura rat hong khan tiéng, khat
nude 1a biéu hién cia bénh phong 6n méi phat, ta xAm nhap vao
phan biéu, vé khi bi udt, mét chirc ning m¢ dong nén thay phat
s6t, hoi so gio, o thé c6 md hoi. Vé khi thong voi phé, vé khi
uit trg, thi phé khong tuyén thong nén ho, ngira rat hong, khan
tiéng. Phap chita nén ding tan dé giai biéu, lvong dé thing
nhiét voi phuong dai biéu 1a ngan kiéu tan (6n bénh diéu bién).
Cung biéu hién cta bénh tai vé phan nhom 47% bénh nhan &
trang thai sl co biéu hién triéu chting chinh 1a ho khan hoac ho,
mét moi 1 biéu hién bénh phong 6n méi bat du, phong ta xam
pham vao phé 1am phé khi khong tuyén thong nén chimg ho 1a
chinh con cac phat sot khat nude it xudt hién hon.

C6 31% bénh nhan biéu hién bénh tai khi phan ciing chia
lam 2 nhém. Nhom trang thai s2=11% biéu hién chting hau
bénh tai khi phan v6i nhiing tri¢u chimg chinh nhur: sic mat
do moi do kho, phat sot, khat nudc, ra md hoi 1a nhimg bicu
hi¢n cua duong minh nhiét thinh. Duong minh di 1én trén vinh
nhuén ¢ mit m4, dwong minh nhiét thinh béc manh ma sic mt
do, phat sot, nhiét 1a duong ta tinh thang md birc ra nhiéu mod
hoi ma hao ton tan dich nén khat nuée. Bénh tai khi phan nhom
trang thai s1=20% véi biéu hién chinh 14 an khong ngon miéng,
di ngoai 1ong nat, mit ngu va cac triéu chimg phu nhu di ngoai
nhiéu 1an, ddy truéng bung, nén mira. Do phé - dai trudng co
quan hé biéu 1y nén du nhiét chua giai tir phé theo xudng dai
truong nén di ngoai 1ong nat, di nhiéu 1an, vi khi nghich nguoc
ma bung diy chuéng, nén mira.

4. Két luan

Trong 438 BN Covid-19 thu thap trong nghién ctru nay,
theo hoc thuyét vé - khi - dinh - huyét, bénh xuét hién & vé
phan 66% va khi phan 31%. Cac tac gia da xay dung dugc tiéu
chudn chan doan YHCT cho mirc d nhe cua Covid-19 dua
trén LTMs.
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Nguyén Thi Yén Nhi'2 Nguyén Thi Hanh Lan!, Hoang Ngoc Khanh Quynh',
L& Thi Lién!, Lé Ha Tam Duong', Cao Thi Bao Van"**
Vién Pasteur TP H6 Chi Minh, 167 Pasteur, phuong Vo Thi Sau, qudn 3, TP H6 Chi Minh, Viét Nam
“Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia TP Ho Chi Minh, 227 Nguyen Van Cir, phwong 4, qugn 5, TP Ho Chi Minh, Viét Nam
3Vién Cong nghé Y duoc Vin Cao, 7 diwong C22, phuong 12, qudn Tdn Binh, TP Ho Chi Minh, Viét Nam

Ngay nhdn bai 1/4/2022; ngay chuyén phan bién 5/4/2022; ngay nhan phan bién 4/5/2022; ngay chip nhén ding 9/5/2022

Tém tit:

Nghién ciru dwge thwe hién nhim thiét 1ap hé th(")ng nuoi cz"ly virus EV71 trén té bao Vero trong hé thf)ng nudi ciy
lic (Wave bioreactor) sir dung cdc gia mang vi thé dé san xuit vic xin phong bénh tay, chin, mi¢ng (TCM) do virus
EV71 giy ra. Két qua khio sat 2 loai gia mang vi thé 13 Cytodex 1 va Cytodex 3 cho thiy, Cytodex 1 cho hi¢u qua tot
hon khi sir dung dé nubi cy té bao Vero trong diéu kién huyén phu.. Sw két hop véi Cytodex 1 trén hé thong Wave
bioreactor cho hi¢u suét nudi ciy té bao Vero dat trén 3x10° té bao/ml. Liéu giy nhiém ti wu ciia virus EV71 trén
té bao Vero dugc xac dinh la 0,0001 TCID,, (50% Tissue culture infectious dose)/ml. Quy trinh nudi ciy virus EV71
trén té bao Vero da thiét 1ap thich hop cho viéc irng dung sin Xuit vic xin véi hiéu gia virus 10* TCID_/ml vao ngay

thir 5 sau gy nhiém.

Tir khod: Cytodex 1; EV71; vic xin phong bénh tay, chian, miéng; Vero cell; Wave bioreactor.

Chi s6 phén loai: 3.3

1. Dt van deé

Bénh TCM la mot bénh truyén nhiém phé bién & tré em,
nhat 1a tré dudi 5 tudi tai khu vuce chau A Thai Binh Duong.
Uéc tinh mdi nam c6 khoang 1 triéu ca mic bénh TCM
trong khu vuc [1]. Ddu hiéu nhan biét thuong 1a xuat hién
nhiing nbt mun nudce trén da trong khoang miéng, long ban
tay va ban chan, & mong hoac quanh hau mon. Bénh co thé
dién bién nang va gy bién chimg nguy hiém nhu viém néo,
mang nao, viém co tlm phu phoi cap dan dén tu vong [2].
Cho dén nay bénh van chua c6 thude diéu tri, vic xin dang
1a cach thirc tot nhat dé kiém soat dich bénh. Vac xin phong
bénh TCM toan phan bat hoat duoc phat trién trén t& bao
Vero da dugc nghién ctru tai mot s6 nudc nhu Singapore,
Han Qudc va Trung Qudc, tuy nhién ching st dung dugc
lua chon va dénh gié trén cac ching dang luu hanh tai ting
qudc gia [3] va hiéu qua bao vé ciia chung ddi véi cac ching
luu hanh tai Viét Nam hau nhu chua dugc ghi nhan. Trong
quy trinh san xuat Vac xin toan phan bt hoat, viéc thiét lap
hé thong nudi ciy té bao va virus dat ning suat cao phuc vu
san xuat khang nguyén la mot khau quan trong gop phan tiét
kiém thoi g1an chi ph1 tang hiéu qua san xuat. Viéc st dung
cac hé¢ thong nudi cdy huyén phu bioreator két hop cac gia
mang vi thé (microcarrier) 14 giai phap ting ning sut dugc
ap dung rong rdi hién nay trong cic cong nghé san suit vic
xin dya trén nudi cdy té bao [4]. V&i mong mudn phat trién
vic xin toan phan bét hoat phong bénh TCM do EV71 dua
trén ching luu hanh tai Viét Nam, trong pham vi nghién
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ctiu nay, cac tac gia thuc hlen nghién ciru thiét 1ap quy trinh
nudi cay virus EV71 trén té bao Vero trong hé thong Wave
bioreactor két hop gia mang vi thé nhdm phuc vu viéc san
xuét khang nguyén EV71 cho vic xin TCM do EV71 gay ra.

2. Vat liéu va phugng phap nghién ciiu
2.1. Vit ligu

Chung virus EV71/B5 st dung trong nghién ctru dugce
phan lap tir mau bénh phdm duoc giri dén Vién Pasteur TP
H6 Chi Minh, dwoc phan 1ap, dinh danh va trai qua qua trinh
thich tmg va chon loc trén té bao Vero ciing nhu danh gia dé
chon 1am chung tng ctr cho véc xin TCM.

Té bao: Dong té bao Vero (ECAAC No. 88020401) dugc
T6 chiucY té thé gioi (WHO) cung cip cho san xuét vic xin
(6ng té bao mang tén W.H.O. VERO SEED LOT 10-87).

Nghién cuu dugc thuc hién tai Phong thi nghiém Sinh
hoc phan tir, Khoa Vi sinh Mién dich, V,ién Pasteur TP Ho
Chi Minh trong thoi gian to nam 2014 dén nam 2018.

2.2. Phwong phdp nghién ciru

Nuéi cdy té bao Vero trong binh khudy (Spinner flask)
két hop gid mang vi thé: Cac gia mang vi thé Cytodex 1 va
Cytodex 3 sau khi duoc xir ly theo huéng dan cua nha san
xuit dugc sir dung trong binh khudy thé tich 1 1 v6i ndng do
2 g/l trong 0,5 1 mdi truong. Té bao Vero chuin bj trong cac
chai nuéi cay chit T duoc chuyén vao binh nudi cdy & mat
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Abstract:

The study was carried out to establish an EV71 virus
culture system on Vero cells in a shake culture system
(Wave bioreactor) incorporating microcarriers for
the production of hand, foot and mouth (HFM)
vaccine caused by the EV71 virus. The results of the
investigation of 2 types of microcarriers (Cytodex 1 and
Cytodex 3), showed that Cytodex 1 gave better efficiency
when culturing Vero cells in suspension conditions. The
combination with Cytodex 1 on the Wave bioreactor
system gave Vero cell culture efficiency of over 3x10°
cells/ml. The optimal infectious dose of EV71 virus on
Vero cells was determined to be 0.0001 TCID, /ml. The
optimisation of EV71 virus culture conditions on the
Wave bioreactor system has obtained suitable results
for the production of vaccine with virus titres 103
TCID, /ml on the fifth day after infection. The procedure
of production of EV71 virus on Vero cell in Wave
bioreactor system was applicable in vaccine production
with virus titres 10* TCID_/ml on the fifth day after
infection.

Keywords: Cytodex 1, EV71, HFM vaccine, Vero cell,
Wave bioreactor.

Classification number: 3.3
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dd 1,5x10%2,0x10* t& bao/cm? trong moi truong DMEM
10% huyét thanh bao thai bé (FBS), ¢ nhiét d6 37°C, 5%
CO,, toc d6 khudy 40 vong/pht.

Dé xac dinh sb lugng té bao nhén 1én trén cac gia mang
vi thé, phuong phap dém nhén té bao thudong duoc st dung.
Té bao duoc xur Iy bang méi trudng nhuoc truong cd chat
nhuém dé giai phong nhan. Mau huyén phu tir binh nudi
cdy dugce ly tim, huyén phu cin gia mang vi thé trong dung
dich nhudém nhan gém acid citric 0,1 M ¢6 chua tim tinh thé
0,1%, 1 ¢ 37°C trong 1 gid. Sau d6, thyc hién dém nhan té
bao trén budng dém hong cau.

Nuéi cdy té bao Vero trong hé thong Wave bioreactor két
hop Cytodex 1: Hat Cytodex dugc st dung trong hé thong
Wave bioreactor 20/50 EHT véi mat d¢ 1a 5 g/l. Gia mang
vi thé duoc 6n dinh trong DMEM 10% FBS ¢ diéu kién lic
11 vong/phut, goc lic 5°, 37°C tir 1 dén 2 gio trude khi thém
té bao dung nudi cdy té bao Vero trong cac chai nudi ciy
chit T chuén bi trude céy vao bioreactor v4i mat o 2,0x10*
té bao/cm?. Tién hanh nuéi cdy trong diéu kién lic khong
lién tuc: giai doan té bao bam trén gia mang (téc do lic 16
vong/phut, goc lic 5°, thoi gian 2 phut; sau d6 ding trong
18 phut, cac budc nay lap lai trong vong 6 gio); giai doan
bét dau ting sinh trong 24 gio tiép theo hé théng dugc duy
tri trong diéu kién toc do lic 11 vong/phut, goc lic 4° cudi
cung la giai doan tang sinh 6n dinh véi toc do lic 12 vong/
phuat, goc lic 6° [5].

Gay nhiém virus EV71: Trong thi nghiém khao sat lidu
gdy nhiém, virus EV71 dugc gay nhiém trén chai nudi cdy
chit T khi té bao mot 16p phit 90% bé mit nudi cdy. Dung
dich virus dugc pha lodng theo céc lidu gay nhidm da khao
sat va cho hap phy trén bé mat té bao trong vong 30 phut,
sau d6 bd sung moi truong DMEM 2% FBS, i ¢ 37°C va
5% CO,. Thu hoach virus khi té bao bi huy hoai hoan toan
va cét giir & -80°C.

Véi hé thong Wave bioreactor, khi t& bao pht 90% bé
mat hat Cytodex, virus EV71 dugc bd sung vao dich huyén
phti té bao dang nudi cay véi liéu gay nhiém phu hop trong
diéu kién lic lién tyc. Piéu kién nudi cdy trong méi truong
DMEM 2% FBS, ¢ 37°C va 5% CO,,.

Xac dinh hiéu gia virus: Hi¢u gia virus dugc xac dinh
bang TCID,,. Té bao Vero dugc nudi cdy trén phién 96
giéng voi mat do 2x10* té bao/giéng trong 24 gio, sau do
dugc giy nhidém v6i mot diy ndng do virus 10-10° EV71
pha lodng trong méi truong DMEM c6 b sung 5% FBS,
& diéu kién 37°C va 5% CO,. Két qua dugc ghi nhan sau 5
ngdy gdy nhiém. Gid trj TCID,, dugc xé4c dinh theo phuong
phap Reed - Muench.



3. Két qua va ban luan

3.1. So sanh hi¢u qua nuoi céy 1é bao Vero trén 2 loai
gid mang vi thé Cytodex 1 va Cytodex 3

Nham lya chon mot loai gia mang vi thé cho hiéu suét
nudi cdy té bao cao nhat, nhom tac gia chon danh gia 2 loai
hat 1a Cytodex 1 va Cytodex 3 nubi ciy trong binh khudy
spiner nu6i cay. Cytodex 1 dugc tao thanh bang viéc thay
thé mot mang ludi dextran lién két chéo boi mot nhom N, N-
diethylaminoethyl mang dién tich duong. Trong khi do,
Cytodex 3 dwoc phu mot 16p mong collagen bién tinh 1én
mang ludi dextran lién két chéo hd tro rat tot cho sy bam
dinh va phat trién cac dong té bao trong diéu kién nudi ciy
khong bd sung protein [6].

Puodng cong tang truong cho thy, thoi gian pha & 2 loai
hat twong tu nhau, kéo dai khoang 24 gio. Su phat trién trén
Cytodex 3 dat cuc dai ¢ mirc 8,7x10° té bao/ml va sém di
vao pha 6n dinh hon so véi hat Cytodex 1 (hinh 1). Nong do
té bao cao nhat trén Cytodex 1 dat 1,65x10° té bao/ml sau 5
ngay nudi cdy. Su khac nhau vé hiéu qua nudi ciy dat dugc
trén 2 loai hat dugc 1y giai boi dién tich bé mat nudi cay cia
2 loai hat nay khac nhau voi cung mot khéi luong hat (4400
cm?/g voi Cytodex 1 va 2700 cm?/g véi Cytodex 3) trong
cung mot thé tich moi truong va mat do té bao ban dau. Nhu
vay, voi téng dién tich nuoi céy nho hon ¢ Cytodex 3, mat
d6 té bao s& som di vao pha 6n dinh va suy tan do dat dén
mat d§ phu hoan toan.
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1,60E+06 -
—#— Cytodex 1
1,40E+06
—e—Cytodex 3
1,20E+06 -

1,00E+06 1
8,00E+05 1
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Néng dd té bao (té bao/ml)

4,00E+05 1

2,00E+05 |

0,00E+00

Thoi gian nudi cay (ngay)

Hinh 1. Sw phat trién ctia té bao Vero trén 2 loai gia mang vi thé
Cytodex 1 va Cytodex 3.

Trong cac hé thong binh khuéy spinner nudi cy, hat
Cytodex 1 thuong duoc cay voi mat do t6i da 5 g/l moi
truong va dat dugc nang suat t& bao xap xi 2x10° té bao/ml
trong 4 hodc 5 ngay nudi cay [7], tuong dwong véi niang suat
ctua chung t6i dat dugc trong khi nghién cru nay st dung
mat do hat thip hon 1a 2 g/l.

3.2. Nuéi cdy té bao Vero trén hé théng wave bioreactor
vdi gid thé Cytodex 1

V6i nhitng wu thé ciia nudi ciy té bao trén gia mang vi
thé trong hé thong huyén phu, khao sat viéc st dung 2 loai
gia mang vi thé la Cytodex 1 va Cytodex 3 trén hé¢ thong
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binh khudy cho thdy hat Cytodex 1 c6 hiéu qua nudi ciy
cao hon v&i mat do té bao cao hon trong mot don vi thé
tich. Dya vao d6, nhom nghién ctru tiép tuc khao sat viée
nudi cly té bao Vero trén hé théng nuodi cay lic nham tang
thé tich nuoi cdy va chii dong trong khau kiém soét cac diéu
kién nudi cy.

Té bao Vero duoc céy vao vGi mat do 5x10° t& bao/ml.
Ngay thir 1 va 2 sau nudi cdy, mat do té bao c6 xu hudng
giam do ty 18 bam dinh trén cc gia mang vi thé khong dat
100% va day la giai doan té bao chua ting sinh nhiéu. Ngay
thir 3 dén 5 sau nudi cdy 1a giai doan tang truong pha log,
sau 5 ngay nudi cdy (hinh 2), té bao phu déu gia mang vi
thé va dat mét do trung binh dat 3,2x10° té bao/ml, sau do
su phat trién cua té bao c6 xu hudng ting truéng chim lai
va giam do da dat mirc do phu kin bé mat gia mang vi thé.

Hat Cytodex thuong dugc su dung voi mat do 0,5-5 g/l,
néu ¢6 su bd sung moi truong thich hop, kiém soat khong
khi va pH c6 thé sir dung nhiéu hon 5 g/ [8]. Trong nghién
clru nay, voi hé thong Wave bioreactor, ching t6i sir dung
mat do hat 5 g/l va dat mat do té bao trung binh 3,2x10° té
bao/ml, twong duong véi nghién ciru sir dung hé théng lic
Wave bioreactor tuong tu trudc day [9].
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Nong do té bao (t& bao/ml)
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5,00E+05 4

0,00E+00

0 1 2 3 4 5 6
Thé&i gian nuéi cdy (ngay)

Hinh 2. Mat d6 té bao trén hé théng Wave bioreactor.

3.3. Khdo sdt liéu gdy nhiém téi wu va thoi gian thu
hoach virus

Liéu giy nhidém cua virus 1a s6 virus can dwa vao trén
tong sO té bao, can khao sat dé xac dinh liéu gdy nhiém
tdi wu nham dat duoc hiéu qua lay cao nhét, hay noi cach
khéc 1a thu dugc luong virus cao nhét phuc vu cho viéc san
xuit khang nguyén. O day chung t6i khao sat cac lidu gay
nhiém 0,1, 0 ,01, 0,001, 0,0001 va 0,00001 TCID; /te bao
trén chai nudi cdy chir T. Két qua khao sat cho thay, tai lleu
gy nhiém 0,1 va 0,01 TCID, /te bao, hi¢u gia virus ting rat
nhanh vao ngay thir 1 sau gay nhlem va dat cyc dai vao ngay
thir 2-3 sau gy nhiém véi hiéu gid trung binh dat khoang
7 TCID, /ml. Véi liéu gdy nhiém 0,001 TCID, /té bao, hiéu
gid virus dat tang chdm hon, sau ngdy tht 3 hiéu gia virus
moi dat cao nhét tai muc khoang 7 TCID, /ml. Vi cac lidu
gy nhiém 0,0001 va 0,00001 TCID; /te bao hiu gia virus
tang chdm nhét, sau 5 ngay nudi cay hleu gia dat cao nhét
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véi trung binh khoang 10* TCID, /ml va glam dan nhing
ngay sau do. Hi¢u gia virus dat du’oc sau nudi cay lidu gay
nhlem 0,00001 va 0,0001 TCID, /te bao khong co khac biét
vé mit thong ké. Tuy nhién, du:orng cong tang trudng cua
virus sau gay nhiém & lidu gy nhiém 0,00001 nam thap
hon so véi liéu 0,0001 TCID; /te bao (hinh 3) thé hién xu
hudng giam dan cua sy ting truo‘ng nén ching tdi chon lidu
gay nhiém 0,0001 TCID, /ml dé trén hé thong nuoi ciy san
xuat khang nguyén.

Log,,TCID, /ml
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Th&i gian sau gay nhiém (ngay)
Hinh 3. Sy nhan Ién cla virus véi cac liéu gay nhiém khac
nhau.

Két qua nay ciing dugc ghi nhan boi nhidu nghién ctru
trudce day, khong chi vai virus EV71 ma con voi nhiing virus
khac sau qua trinh thich nghi trén dong té bao nuéi cdy nhu
virus ctim [10, 11]. Nguyén nhan duoc ly giai 1a khi dugc
gdy nhidm véi liéu gdy nhiém cao, ngay lap tirc cac virus
dugc cdy vao s& xam nhap toan b cic té bao trong chai
nudi cay dan dén hiéu gia ting 1én rat nhanh, tuy nhién khi
toan bo t& bao bi xdm nhép va pha huy nhanh chéng, ching
s& khong thé tiép tuc nhan 1én thém trong binh nudi cly lam
c4c virus vira sinh ra khong con té bao dé xdm nhap dan dén
viéc mic du ting sinh rt nhanh nhung hiéu gi4 virus khong
cao. V6i nhitng liéu gay nhiém du nho 10°-10° TCIDSO/té
bao, khi méi bat dau dugc gdy nhiém, chi mdt lugng nho
cac té bao bi xam nhép, cac té bao khoé manh con lai s& tiép
tuc tang sinh 1ap vao khoang trong cua cac té bao da chét,
nhd d6 ma cac thé hé virus vé sau van con té bao dé xam

nhap nhiéu vong doi hon dan dén higu suat ting sinh cao
hay virus s€ dat hi€u gia cao hon.

3.4. Khao sdt thoi diém thu hoach virus trén hé thong
Wave bioreactor

Thong thuong trén cac hé théng nudi ciy khong huyén
phu nhu chai chit T hay chai xoay, virus s€ dugc thu hoach
khi cac té bao dd bi xAm nhdp va pha huy hoan toan. Tuy
nhién trén cac hé thong nudi cy huyén phu, viéc quan sat
té bao khong thuan tién nén can xac dinh thoi gian thu mau
t6i vu dé chu dong va chudn hoa cac khiu cia quy trinh.
Véi liéu gay nhiém tbi wu da duoc x4c dinh & trén 1a 0,0001
TCIDSO/té bao, ching t6i tién hanh khao sat th(‘)r,i gian thu
mau cho san lugng virus cao nhat trong nudi cay trén hé
thdng lic Wave bioreactor.

Két qua khao sat hiéu gia virus theo thoi gian trén hé
thdng Wave bioreactor cho thdy, sau 2 ngay nudi ciy virus
dat hiéu gid 10%-10* TCID, /ml va tiép tuc ting cho dén ngay
thir 5 Eiat hi¢u gia cao nhat ~10° TCID, /ml, sau d6 hi¢u gia
virus 6n dinh va c¢6 xu hudng giam (hinh 4).

1

Log,,TCID,/ml
O =N W H» O ON ®O© O

0 1 2 3 4 5 6
The&i gian sau gay nhiém (ngay)

Hinh 4. Th&i gian nhan l1én cha virus trén hé théng Wave
bioreactor.

Nhu vay, ching t6i chon mdc thoi thoi thu hoach virus 1a
vao ngay thir 5 sau gay nhiém, khi hau hét cac t& bao da bi
virus huy hoai (hinh 5). Trong nghién ctru cua J.Y. Chang va
cs (2012) [12], virus EV71 dugc nudi cdy trén té bao Vero
trong hé thong chai xoay véi liéu gay nhiém 10 TCIDSO/té

Hinh 5. Sw huy hoai bao sau gay nhiém virus. (A) Té bao Vero trén cac hat microcarrier tai thoi diém gay nhiém virus; (B) Té bao Vero
bi virus xam nhap va huy hoai sau 5 ngay nuéi cdy; (C) Hinh anh virus EV71 trong dich nuéi ciy dwoc chup dudi kinh hién vi dién tc
truyén subt (vi tri mdi tén).
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bao, hi¢u gia virus cling dugc ghi nhan tang nhanh tir ngay
ngay thir 2 va dat dugc cao nhat vao ngay thir 5 sau giy
nhiém véi khoang 3-5x107 TCID, /ml.
4. Két luan

Tir viéc khao sat hiéu qua nudi cdy trén cac loai gia
mang vi thé khac nhau, chung t61 da chon dugc hat Cytodex
1 va tng dung vao hé théng nudi ciy Wave bioreactor. Trén
hé théng nay, nang suét té bao Vero dat duoc cao nhit 1a
3,2x10° té bao/ml. Lidu gy nhiém t6i uu dugc xac dinh 1a
0,0001 TCID,/ml, hi¢u gia virus EV71 trén h¢ théng Wave
bioreactor dat ~10° TCID, /ml sau 5 ngay nudi cay. Hi¢u

qua nay co thé ing dung trong viéc san xuat khang nguyén
cho vdc xin EV71.

LOI CAM ON

Chung st dung trong nghién ctru dugc cung cp boi
Phong Xét nghiém virus duong rudt, Vién Pasteur TP HO
Chi Minh. Céc tac gia xin tran trong cam on.
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Tong hop va thit hoat tinh ciia mdt s dan chat benzothiazol-2-thiol
hwong tre ché con dwong quorum sensing

Trwong Thanh Tung"?*

'Khoa Dugc, Truong Pai hoc Phenikaa, phé Nguyén Trdc, phuwong Yén Nghia, quan Ha Péng, Ha Noi, Viét Nam
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Tém tit:

Quorum sensing (QS) 1a dinh nghia mé ti mdt qua trinh trao ddi thong tin qua lai 1in nhau cia vi khuin. Bing
cach tre ché qua trinh nay, cic chat hoa hoc ¢6 thé cit dirt qua trinh trao di “thong tin” giira cac vi khuin véi nhau.
Tir d6 ngin chin cAc phan #ng qua mirc cia vi khuin, dic biét 1a vi khuén cdng sinh trén co thé ngudi, nhw qua
trinh san sinh cac ddc t6, hinh thanh ciu tric biofilm hoic cac co ché giy bénh khac. Trong nghién ciru nay, tic gia
tién hanh tong hop, thir hoat tinh ciia mgt s6 din chét benzothiazol-2-thiol hwéng e ché QS va da tong hop thanh
cong 5 din chit bing phwong phap vi séng. Két qua thir nghiém hoat tinh cho thiy, chit 2 va 5 wc ché trung binh
hoat dong clia QS so véi chit chuin 4-Nitropyridine-1-oxide (4NPO) véi gia trj IC, twong wng la 212,03+2,17 va
198,11+3,48 pg/ml. Két qua ciia nghién ciru mé ra mot khung chit méi cho phat trién thudc trong twong lai.

Tir khoa: benzothiazol-2-thiol, khang khuén, QS, truc khu4n mi xanh, vi song.

Chi s6 phén loai: 3.4

1. Dt van de

Lam dung khang sinh va sy ra ting ciia vi khuan khang
khang sinh 12 mot van dé nghiém trong trén 1m sang tai Viét
Nam va trén thé gioi. Do d6, nghién ctru tim kiém cac thude
thay thé khang sinh, khong khang chéo véi khang sinh 1a rit
cap bach hién nay [1].

Vi khuén st dung con duong QS dé giao tiép qua lai lan
nhau. Théng qua qua trinh nay, vi khuan san sinh ra cac phan
tir hoa hoc “thong tin” nham truyén dat cho nhau nhing thay
d6i vé méi trudng xung quanh nhu sy c6 mit cta cac chét dinh
dudng, su yéu di cua vat chu, hodc cac tdc nhan gay hai [2].
Ngoai ra, thong qua co ché QS, cic vi khuan c6 thé tap hop
lai v&i nhau hinh thanh cac cau tric biofilm gy khé khan cho
viée diéu trj [2, 3]. Khi hé mién dich cua con nguoi yéu di, cac
vi khuén sdng cong sinh trén co thé trao dbi “thong tin” nay
cho nhau thong qua co ché QS, tir do tang sinh va gy ra qua
trinh nhiém khuan trén nguoi. Cac nghién ctru da chi ra rang,
viéc trc ché con dudng QS sé& cit dut qué trinh lién lac ciia vi
khuén, tir d6 tic ché qua trinh tang sinh ctia vi khuan gay bénh.
Quan trong hon, cac chat trc ché QS khong gdy doc tinh truc
tiép 1én vi khuan (khong khang khudn), do d6 viéc dé khang
cua vi khuan véi cac chat s& kho hon cac khang sinh truyén
thong [4-6].

Hién nay, cac nha khoa hoc trén thé gii dang tap trung
nghién ciru cac h(rp chét méi hudng e ché con du(‘)’ng QS. Tiéu
biéu nhu cac chét co cdu tric twong tu nhu chét dan truyén QS
mang khung lacton [7], Chat o nguon gdc ty nhién nhu acid
fusaric [8], chit c6 nguon gbc 1a thude nhu aspirin [9]. Viéc
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phat hién va sir dung cdc chét tic ché QS nhu mét bién phap
diéu tri doc lap, hodc két hop voi khang sinh dang mo ra mot
con dudng diéu tri méi cho cac bénh nhan da khang thube [10].

Tryc khuin mua xanh (vi khuan gram am Pseudomonas
aeruginosa) 1a mot trong nhimg vi khuin gy bénh phd bién
trén ngudi nhu nhiém khuan duong ho hip dudi, nhiém khuan
tiét niéu, viém mang ndo, viém mang trong tim. Hién nay, vi
khuém nay c6 kha nang khang khang sinh truyén thong manh va
nam trong danh muyc uu tién nghién ciru phuong phap diéu tri
méi cua T6 chirc Y té thé gioi [11]. Do do, phat trién cac thude
khang khuan méi véi co ché méi trén tryc khuan mi xanh s&
dem lai loi ich cho bénh nhan. Trong nghién ciru nay, chung t6i
bao céo qué trinh tong hop va thir két qua hoat tinh ctia mot sb
dan chat benzothiazol-2-thiol huéng trc ché QS cua vi khuan
gram am P. aeruginosa.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén liéu

Hoa chat dwoc mua tir cac nha cung cip bao gom Sigma
Aldrich (Singapore), Alfa Aesar (Han Quéc), dung moi
Deajung Han Quéc voi do tinh khiét trén 98% va dugc sir dung
truc tiép khong tinh ché thém. Phan tng duoc tién hanh trén
thiét bi phan tmg vi song WBFY-205 (Keda Machinery and
Instrument Equipment Co. Ltd.), dugc theo doi bang k¥ thuat
sic ky 16p mong (SKLM) sir dung ban mong Merck Kieselgel
60F,,, (Singapore) va quan sat dudi den UV hodc hién mau
bang k¥ thudt dung dich thudc thir KMNO, (Trung Québc),
ninhydrin (Trung Quéc). Phd cong hudng tu hat nhan dugc
ghi trén may Bruker Avance 400/500 MHz véi chat chuan noi
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Abstract:

QS is a well-known mechanism of bacteria cell-to-cell
communication. By inhibiting the quorum sensing pathway,
compounds can prevent the aggressive activity of bacteria,
including virulence production, biofilm formation, and other
pathogenesis. Herein, the authors reported the synthesis and
biological evaluation of several benzothiazole-2-thiols toward
quorum sensing activities. As a result, five compounds are
successfully synthesised using microwave methodology in
good yields. In terms of bioactivity, compounds 2, 5 showed

moderated quorum sensing inhibitory activity with IC, of

212.0342.17 and 198.11+3.48 pg/ml, respectively, in comparison
to that of reference compound 4NPO. This research provides
a novel template for future drug discovery and development.

Keywords: antibacterial, benzothiazole-2-thiol,
Pseudomonas aeruginosa, QS.

Classification number: 3.4

microwave,

TMS. Pho khdi dugc do trén may LC-TOF/MS Agilent theo
phuong phép ion hod phun mu dién tir (ESI), tai Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Két qué thr hoat tinh dugc tién hanh véi sy hd tro cia Bénh
vién Dai hoc Copenhagen, Pan Mach.

2.2. Phuwong phdp nghién ciru

Téng hop cac chét duge thue hién mot bude béng phan
ung dong vong cua cac dan chat 2-chloro-anilin va muoi kali
O-isopropylxanthic acid theo so d6 ¢ hinh 1.

S
b /k 1, R = 6-CH(CHy),
2 o +K'S)ko . 4\ H 2, R=6-OCH,4
| = __owac___, R+ >=S 3, R = 4,6-dimethyl
/= MW (vi séng), 5 phat ENEZ TS 4, R=6-F
R 7 5, R = 6-0CF;

Hinh 1. So d6 tdng ho'p cac dan chéat benzothiazol-2-thiol.

Thir hoat tinh khang khuan: Vi khuan dugc s dung 1a
P aeruginosa ATCC27853 dugc mua tu ATCC, Manassas,
Hoa Ky. Gia tri MIC duoc x4c dinh bang phuong phép Broth
microdilution [12]. Cac chat duoc thir ndng do téi 512 pg/ml.
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Hoat tinh irc ché OS: Thir nghiém hoat tinh trc ché QS dugc
tién hanh theo phuong phap da dugc cong bd trude day [12,
13]. Doan gen ma hod QS lasB-gfp cua P. aeruginosa dugce st
dung & nghién ctru. Té bao dugc nudi ¢ nhiét do 37°C (toc do
lic 180 rpm) trong 20 gi¢. Sau do, moi truong nudi cay duoc
pha loéing t6i diém OD450 13 0,1. Thi nghiém dwoc tién hanh
trén dia 96 giéng. 4NPO dugc sir dung lam chat chimg dwong.
Dung mo6i dimethylsulfoxid (DMSO) dugc sir dung 13 chimg
am. Cac chat tong hop duogc va chat chimg 4NPO duoc dua
vao cac moi trudng ¢6 chira vi khuan trong dia 96 giéng. Gia tri
vé phat trién cta vi khudn va tin hiéu huynh quang cta protein
tin hi¢u duoc ghi lai (GFP - Green fluorescent protein). Thi
nghiém duoc tién hanh & nhiét do 34°C va do mdi 15 phut. Gia
tri do quang dugc tién hanh & budc song 485 va 535 nm.

Phuong phdp tong hop chung: Cho vao 10 ml binh phan tmg
mdt hon hop bao gdm dan chét tuong tmg ciia 2-chloro-anilin
(100 mg), mudi kali O-isopropylxanthic (PIX) véi ty 1é mol 1:2.
Sau d6, thém vao hdn hop 8 ml dung moi dimethylacetamid
(DMAC). Hon hgp phén tmg sau d6 dwoc dun nong trong 5 phut
& 150°C bang thiét bi vi song (750 W, hép thu cao). Tiép dén lam
lanh hon hop phan tmg téi nhiét do phong va thém vao 10 ml
nuée cit. Hon hop phan tmg duoc diéu chinh t6i pH khodng 3-4
bing dung dich acid HCl loang (ndng d6 1 M). Cudi cling, dé yén
hon hop trong 30 phit tai nhiét ¢ phong cho két tiia tao thanh.
Tua duogc loc va rira lai 3 1an véi nude cat, 1am kho & 60°C trong
ti sdy thu dugc san pham tinh khiét.

2.3. Xdc dinh ciu tric

Cac chat dugc xac dinh ciu tric bang cac phuong phap phd
cong hudng tur, pho khoi, két qua cu thé nhu sau:

Chdt  1-6-isopropylbenzo[d]thiazol-2-thiol: Puogc tong
hop theo phuong phép tong hop chung, tiia sau phan tng
duoc két tinh lai trong aceton nong thu dugc bot tinh khiét ma
khong can tinh ché thém. Hiéu suat 76%. Nhiét do nong chay
256°C. '"H-NMR (400 MHz, DMSO-d,) 6 (ppm): 7,57 (br, 1H,
H-benzothiazol), 7,27 (br, 2H, H- benzothiazol), 2,94 (m, 1H,
CH), 1,23 (dd, J=8,6 Hz, J=1,6 Hz, 6H, CH,). "C-NMR (101
MHz, DMSO-d,) 6 (ppm): 189,6, 145,2, 140,4, 130,2, 126,1,
119,5, 112,8, 33,7 va 24,4. HRMS (ESI) m/z [M+H]" tinh toan:
210,0411, tim thay: 210,0413.

Chat 2- 6-methoxybenzo[d]thiazol-2-thiol: Dugc tong hop
theo phuong phap tong hop chung, tia sau phan g dugc két
tinh lai trong aceton nong thu dwgc bot tinh khiét ma khong
can tinh ché thém. Hiéu sudt 82%. Nhiét do nong chay 252°C.
'H-NMR (400 MHz, DMSO-d,) d (ppm): 13,6 (s, 1H, NH),
7,32 (br, 1H, H-benzothiazol), 7,24 (br, 1H, H-benzothiazol),
6,98 (br, 1H, H-benzothiazol), 3,76 (br, 3H, OCH,). BC-NMR
(101 MHz, DMSO-d6) ¢ (ppm): 188,8, 157,1, 135,7, 131,2,
115,2, 113,5, 106,3 va 56,2. HRMS (ESI) m/z [M+H]" tinh
toan: 198,0047, tim thay 198,0048.

Chdt 34, 6-dimethylbenzo[d]thiazol-2-thiol: Dugc téng
hop theo phuong phap tong hop chung, tua sau phan img dugc
két tinh lai trong aceton nong thu dugc bot tinh khiét ma khong

1n
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can tinh ché thém. Hiéu suat 90%. Nhiét d6 nong chay 259°C.
'H-NMR (400 MHz, DMSO-d,) § (ppm): 13,5 (s, 1H, NH),
7,27 (s, 1H, H-benzothiazol), 6,99 (s, 1H, H-benzothiazol),
2,39 (s, 3H, 4-CH,), 2,29 (s, 3H, 6-CH,). “C-NMR (101 MHz,
DMSO-d6) 6 (ppm): 189,9, 138,6, 134,1, 129,7, 129,6, 122,7,
119,2, 21,0 va 17,9. HRMS (ESI) m/z [M+H]" tinh toan:
196,0253, tim thay: 196,0255.

Chdt 4-6-Fluorobenzo[d]thiazol-2-thiol: Puogc tong hop
theo phuong phép tong hop chung, tia sau phan tmg duoc két
tinh lai trong aceton nong thu dwgc bot tinh khiét ma khong
can tinh ché thém. Hiéu sudt 90%. Nhiét d6 nong chay 275°C.
'H-NMR (500 MHz, DMSO-d,) 6 (ppm): 13,8 (s, 1H, NH), 7,61
(dd, J=8,5 Hz, J=2,6 Hz, H-benzothiazol), 7,27 (dd, J=8,9 Hz,
J=4,7 Hz, H-benzothiazol), 7,21-7,24 (td, J=2,6 Hz, J=2,6 Hz,
H-benzothiazol). "C-NMR (151 MHz, DMSO-d,) ¢ (ppm):
190,4, 159.6 (d, J=242,0 Hz), 138.,4, 131,2 (d, J=11,0 Hz), 115,2
(d,J=24,4Hz), 113,8 (d,J=9,0 Hz), 109,3 (d, J=27,4 Hz). HRMS
(ESI) m/z [M+H]" tinh toan: 185,9847, tim thiy: 185,9847.

Chdt  5-6-(trifluoromethoxy)benzo[d]thiazol-2-thiol ~(13):
Pugc tong hop theo phuong phap téng hop chung, tia sau phan
ung dugc két tinh lai trong aceton nong thu dugc bot tinh khiét
ma khong can tinh ché thém. Hiéu sudt 67%. Nhiét do nong
chdy 273°C. 'H-NMR (400 MHz, DMSO-d,) J (ppm): 7,85 (d,
J=2,2 Hz, 1H, H-benzothiazol), 7,39 (q, J=8,9 Hz, J=8,8 Hz,
2H, H-benzothiazol). "C-NMR (101 MHz, DMSO-d,) 6 (ppm):
191,2, 145,2,140,9, 131,3, 121,8, 121,1, 115,6 va 113,8. HRMS
(ESI) m/z [M+H]" tinh toan: 251,9763, tim thiy: 251,9764.

3. Két gua va ban luan
3.1. Két qua

Két qua cac chat thir hoat tinh khang khuan va trc ché QS
duogc trinh bay ¢ bang 1.

Bang 1. Hoat tinh khang khuén va trc ché QS cua cac chat 1-5.

. TR - Hoat tinh khang khuin ~ Hoat tinh irc ché QS
i S
b ong thirc hod hoc MIC (ugm) 1€, (ugm)*
N
1 HchCES*—S 2093 2123142,98 >300
CHg
y
2 —s 1973 >S5 212,0342,17
o s
3 H 1953 >512 300
| > >
S>:S
- H
4 [T =s 1852 146108341 150,0444,79
FNF S
H
N
5 . - »l2 >0 198,11£348
e
#NPOH oy 1o 1820¢1,22

‘o

*: trung binh clia 3 14n th&r p<0,05; **: chét chirtng dwong; ***: khong thir.
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3.2. Ban ludgn

Céc chit di duoc tong hop thanh cong vé6i hiéu sut tot
st dung hé théng vi song. Trén phd 'H-NMR (dai dién chat
2) cho théy gi4 tri peak don & 13,6 ppm tuong tng v6i nhém
SH (hinh 2). Tuy nhién trén phd *C-NMR (hinh 3), chit 2
cho thdy peak gi4 tri 189 ppm tuong (mg voi carbon trong
nhém C=S. Diéu nay cho thay ton tai qua trinh chuyén hoa
qua lai gifra hai dang enol-keton ctia vong benzothiazol &
dang hoa tan (hinh 4).
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Hinh 2. Phd 'H-NMR cia chat 2 véi gia tri SH & 13,6 ppm
(mi tén).
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Hinh 3. Phé C-NMR cla chét 2 vé&i gia tri carbon C=S & 189
ppm (mdi tén).
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Hinh 4. Hai dang chuyén hoa qua lai keton-enol ctia san phadm
trong dung dich.

Vé kha nang khang khuan, cac chat 1 va 4 co gia tri
khang khuin yéu véi MIC tuong tng 1a 212,31+2,98 va
146,10+3,41 pg/ml. Trong khi d6 cac chét 2, 3 va 5 khong
cho thiy tac dung khang khuan trong khoang nong d6 dudi
512 pg/ml. Dé thé hién hoat tinh (e ché QS, cac chat can
khong gdy nén su wc ché phat trién cia vi khuén trong
khoang nong d6 thir. Néu chit c6 tac dung “kim khuan”
hodc “diét khuan” déu lam giam s6 luong vi khuén, kéo theo
giam ndng do cua tin hiéu QS duoc san sinh ra trong moi
truong. Trong truong hop ndy chét co kha ning e ché QS
1a do tac dung diét khudn giy ra va khong ¢ y nghia khoa
hoc [2-6]. Két qua thir hoat tinh trc ché QS cho thay chat 1
va 3 khong thé hién hoat tinh & ndng do dudi 300 pg/ml.
Chét 4 cho gia tri uc ché QS la 150,04+4,79 pg/ml, tuy
nhién gia tri nay tuong dwong véi nong do khang khuan cua
chat 4 (MIC=146,10+3,41 pg/ml), do d6 su giam hoat dong
ctia QS géy ra la do kha ning trc ché phat trién vi khuan cua
chat 4. Toém lai, chat 4 chi thé hién kha ning khang khuan
ma khong thé hién kha ning e ché QS.

Chét 2 va 5 khong the hién kha ning tic ché sy phat trién
ctia vi khuan va c6 gia tri IC, uc ché hoat dong QS tuong
ung 1a 212,03+2,17 va 198, 11i3 ,48 png/ml. Do do, chat 2va
5 thé hién rd rang kha ning tc ché con duong giao tiép QS
ctia vi khuin ma khong tac dong truc tiép 1én hoat dong binh
thuong cua ching. Nhin chung, chét 2 va 5 thé hién hoat
tinh yéu hon so véi chat chuén 4NPO (IC,, 1a 18,20+1,22
pg/ml). Tuy nhién vé mit nghién ctru phat trlen thudc moi,
chat 2 va 5 1a hai khung chit tiém nang cho viéc nghién ctru
phat trién cac thudc hudng trc ché QS trong tuong lai. Vé
mat lién quan cAu tric va tac dung sinh hoc, hai chét hoat
tinh 2, 5 c6 nhoém thé dang ethe v6i nguyén tir 6xy gan truc
tiép voi vong benzothiazol. Piéu nay khong c6 & cac chat
con lai. Do d6, nguyén tir 6xy c6 thé dong vai tro quan trong
cho hoat tinh ctia vong. Cac nghién ctru chuyén sau phat
trién thubc moi can luu y phat trién theo hudng gitt nguyén
nguyén té 6xy nay.

4. Két luan

Chungtoida tong hop thanh cong 5 dan chétbenzothiazol-
2-thiol bang phuong phap vi song voi hiéu suat tot. Cac chit
dugc xac dinh ciu trac bang phd cong huong tir. Két qua
cho thdy c6 su chuyén dang enol-keton & dang hoa tan ciia
céc chat. Trude khi tht nghiém hoat tinh tc ché QS, cac
chat dugc tién hanh thir kha nang khang tryc khuin mi xanh
(P. aeruginosa). Két qua cho thay, chat 1 va 4 uc ché hoat
dong cua vi khuan véi MIC twong tmg 1a 212,31+2,98 va
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146,10+3,41 pg/ml. Cac chat con lai khong anh hudng toi
su phat trién cta vi khudn. Két qua thir hoat tinh tc ché QS
cho thay, chéat 2 va 5 thé hién 13 kha ning wc ché voi IC,,
14212,03+2,17 va 198,11£3,48 pg/ml ma khong anh huong
t6i vi khuan. Mic du két qua e ché QS yéu hon so véi chat
chuan duong 4NPO (IC; 1a 18,20+1,22 pg/ml), két qua cia
nghién ctu cho thay vong benzothiazol-2-thiol ¢6 tiém nang
cho phat trién cac chit e ché manh hon trong tuong lai.
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Két qua xac dinh tén khoa hoc va phan tich ham lwong acid clorogenic
clia cac mau kim ngan hoa thu tai Hai Dwong va Ha Nam

Trin Thi Lan, Nguyén Quynh Nga, Nguyén Thi Phwong, Nguyén Thi Hwong, Ping Vin Hung"
Vién Diege liéu, 3B Quang Trung, phieong Trang Tién, qudn Hoan Kiém, Ha Ngi, Viét Nam
Ngay nhan bai 24/11/2021; ngay chuyén phan bién 29/11/2021; ngay nhan phan bién 28/12/2021; ngay chap nhan dang 31/12/2021

Tom tit:

Téng s6 6 mau kim ngan hoa dwgc thu thip ¢ cc dia diém thudc TP Chi Linh, tinh Hai Dwong va huyén Thanh Liém,
tinh Ha Nam. Két qua giam dinh tén khoa hoc ciia 6 mau thu thap cho thiy, c6 4 miu thudc loai L. macrantha (D.
Don) Spreng., 1 miu thudc loai L. confusa DC. va 1 miu thudc loai L. japonica Thunb.. Him lwgng acid clorogenic
ciia cac mAu thu thap bién dong tir 0,011 dén 0,304%. Trong d6, mau thudc loai L. japonica Thunb. c6 ham lweng
acid clorogenic cao nhat (0,304%), tiép dén 1a L. confusa DC. (0,055%), cac miu thudc loai L. macrantha (D. Don)
Spreng. ¢6 ham lwgng acid clorogenic trong khoang 0,011-0,021%. Viéc giam dinh tén khoa hoc va phan tich ham
lwgng acid clorogenic giup nhén dién cac loai kim ngan hoa hién dang co 0’2 tinh Hai Dwong va Ha Nam, chon ra
dwoc loai c6 chét lwgng dwge liéu (ham lwgng acid clorogenic) cao daé trong trong san Xuét.

Tir khéa: acid clorogenic, kim ngéin hoa.

Chi 6 phdn loai: 3.4

ctia nghién ctru nay tap trung xac dinh tén khoa hoc két hop
phan tich cac mau kim ngan hoa thu tai TP Chi Linh, tinh

1. Dt van de

Chi Lonicera - kim ngén hoa trén thé giéri c6 khoang 180

loai, phan bd ¢ ving Béc Phi, chau Au, Bac My va chau A
O Viét Nam, c6 11 loai Lonicera phan bd tu nhién tir mién
Bic cho t6i Tay Nguyén.

Trén thé gidi nhiéu loai thudc chi Lonicera dugc sit dung
lam thudc dé chita cac bénh mun nhot, mén ngua, di ung,
viém gan... Trong d6, loai kim ngan hoa (L. japonica Thunb.)
1a cy thudc quan trong dd dugc sir dung hang ngan nam &
Trung Quéc, Nhat Ban, Han Quéc. .. dé diéu tri viém gan,
bién chimg gan, cam, vét thuong va ung thu [1]. Kim ngan
hoa 14 vi thudc chu dao trong nhiéu bai thubc ¢d phuong
nhu Ngan tiéu tan, Ngii vi tiéu doc am, Tién phuong hoat
ménh 4m. Y hoc hién dai cling da co nhiéu nghién ctru chiing
minh céc tdc dung sinh hoc ctia kim ngan hoa nhu khang
khuan, chéng viém, chong oxy hoa, khang virus... [2, 3].

Do c6 gia tri y hoc cao nén kim ngan hoa da duoc khai
thac tir lau va dén nay dang dan can kiét trong ty nhién, vi
vay viéc dua loai cdy niy vao gy trong va nhan rong dé dap
ung nhu cAu vé duoc liéu 1a cén thiét.

Hién nay, ngudi dan chii yéu thu thap kim ngan hoa tir
tu nhién hodc mua & cac dai Iy cay gidng vé trong ma chua
xac dinh 1o tén khoa hoc cling nhu chét luong dugc ligu
ctia ngudn gidng. Do d6, viéc giam dinh tén khoa hoc va
phan tich ham lugng hoat chét chinh (acid clorogenic) ciia
cac mau kim ngan hoa la can thiét dé c6 co so lwa chon
gidng cay phii hop khi trong san xudt dwoc liéu. Pham vi

“Tac gia lién hé: Email: hungdangvdl@gmail.com
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Hai Duong va huyén Thanh Liém, tinh Ha Nam.
2. Viat liéu va phuong phap nghién ciiu
2.1. Vit li¢u

Téng s6 6 mau kim ngan hoa thu thap ¢ cac diém sinh
thai khac nhau ¢ TP Chi Linh, tinh Hai Duong va huyén
Thanh Liém, tinh Ha Nam duoc sir dung dé giam dinh tén
khoa hoc va phan tich ham Iwong acid clorogenic (bang 1).

Bang 1. Ky hiéu va noi thu thap cac mau kim ngan hoa trong
thi nghiém.

TT Ky hi¢u Noi thu thap

1 KN 01 Hoang Hoa Tham, Chi Linh, Hai Duong
2 KN 02 Hoang Hoa Tham, Chi Linh, Hai Duong
3 KN 03 Hoang Hoa Tham, Chi Linh, Hai Duong
4 KN 04 Hoang Hoa Tham, Chi Linh, Hai Duong
5 KN 05 Sao Do, Chi Linh, Hai Duong

6 KN 06 Thanh Tam, Thanh Liém, Ha Nam

2.2. Phwong phap nghién ciru
Nghién curu thuc vat:

- Thu thap mau ngoai thyc dia: mau phuc vu phan tich
thim dinh tén khoa hoc 1a mau tuoi thu tir ciy dang moc
hoac tréng ngoai thuc dia, mau I nhitng doan canh 14 mang
hoa/qua c6 chiéu dai 20-40 cm [4].
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Results of the chlorogenic acid content
assessment and scientific name
identification of collected Lonicera samples

in Hai Duong and Ha Nam provinces
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Abstract:

A total of 6 Lonicera samples were collected in different
ecological areas in Chi Linh town, Hai Duong province
and Thanh Liem commune, Ha Nam province. The result
of scientific name identification of 6 collected samples
showed that 4 samples are Lonicera macrantha (D. Don)
Spreng. species, 1 sample is L. confusa DC. species, and
1 sample is L. japonica Thunb. species. Chlorogenic acid
contents of all collected samples are from 0.011 to 0.304%.
Results also showed that the acid chlorogenic content of
L. japonica Thunb. species is highest (0.304%), followed
by L. confusa DC. species (0.055%). The chlorogenic
acid contents of L. macrantha (D. Don) Spreng. are
from 0.011-0.021%. These studies will help to identify
Lonicera species currently in Hai Duong and Ha Nam
provinces and select high-quality species (chlorogenic
acid content) for plant production.

Keywords: chlorogenic acid, Lonicera.
Classification number: 3.4

- Phan tich mau va giam dinh tén khoa hoc: Cac mau
sau khi thu thap vé dugc danh ma sé tir KN 01 dén KN 06
va gui dén Khoa Tai nguyén Dugc liéu, Vién Dugc li¢u dé
phan tich, giam dinh té€n khoa hoc va mo ta hinh thai theo
cac budc sau:

+ Phan tich dic diém hinh thai cua cac bo phéan sinh
dudng, dac biét 1a cac bd phan sinh san (hoa va qua). Trong
phan tich, sir dung kinh lip dé quan sat va may anh dé chup
anh cac bo phan cia mau.

+ Giam dinh/dinh tén khoa hoc: Sur dung phuong phap
so sanh hinh thai, d6i chiéu véi khoa phan loai va ban mo
ta trong cac thuc vat chi: Cdy co Viét Nam (2000) va Thuc
vt chi Trung Quéc - Flora of China (2005) dé xac dinh tén
khoa hoc cho loai [1, 5].

+ Doi chiéu mau nghién ctru véi bd mau Iuu tai Phong
tiéu ban cua Vién Duoc liéu.
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+ Mb ta hinh thai theo nguyén tic di tir tong thé bén
ngoai dén chi tiét bén trong, tir 16n dén nhé. M6 ta miu &
dang séng, than, 1a va hoa.

Phan tich ham heong acid clorogenic cia cdc mau kim
ngdn hoa thu thdp: Mau phuc vu phan tich ham lugng acid
clorogenic duoc thu va danh ma sé cing v6i mau phuc vu
tham dinh tén khoa hoc, cac mau thu vé dugc séy kho va gui
phan tich ¢ Vién Duogc liéu.

Dinh tinh acid clorogenic: Pinh tinh acid clorogenic
bang phuong phép sic ky 16p mong (theo chuyén luan Kim
ngan hoa, Duoc dién Viét Nam V) [6], cing cac bude thuc
hién nhu sau:

- Ban moéng: Silica gel 60 F254.

- Dung mbi khai trién: Butyl acetal - acid formic - nudc
(7:2,5:2,5).

- Dung dich thu: Léy 0,2 g bot dugce liéu thém 10 ml
methanol (thudc thtr - TT) chiét siéu am trong 20 phut, dé
ngudi, loc. Béc hoi dich loc trén cach thuy dén cén. Hoa tan
cén trong 2 ml ethanol (TT) dwoc dung dich thu.

- Dung dich chit d6i chiéu: Hoa tan acid clorogenic
chuan trong ethanol (TT) dé dugce dung dich co ndng do 1
mg/ml.

- Dung dich duoc ligu d6i chiéu: Liy 0,2 g bot kim ngan
hoa (méu chuan), chiét nhur mé ta & phan dung dich thir.

- TT: Hon hop dung dich acid oxalic/acid boric 10%, ty
¢ 2:1.

- Céch tién hanh: Cham riéng biét 1én ban mong 10 pl
mdi dung dich trén. Sau khi trién khai sic ky, 1dy ban mong
ra, dé kho & nhiét d6 phong, phun hdn hop dung dich acid
oxalic/acid boric 10% (TT) ty 1¢ 2:1, sdy ban mong & nhiét
d6 120°C trong 5 phuat. Quan sat ban méng dudi anh sang tir
ngoai ¢ budc song 365 nm trude va sau khi phun TT. Trén
sdc ky do cta dung dich thir phai c6 cac vét cting mau sic va
gia tri Rf véi cac vét trén sdc ky dd cua dung dich dugc liéu
d6i chiéu hodc c6 vét ciing mau sic va gia tri Rf voi cac vét
trén sic ky dd cua dung dich chat déi chiéu.

Dinh lwong acid clorogenic: Acid clorogenic dugc dinh
lwong bang phuong phap sic ky long [6], v6i cac bude thuc
hién nhu sau:

- Pha dong: Acetonitril - dung dich acid phosphoric
0,4% (13:87).

- Dung dich chuan: Hoa tan acid clorogenic chuan trong
methanol 50% (TT) dé dugc dung dich ¢6 ndng d6 0,15 mg/ml.

- Dung dich thu: Can chinh xac khoang 0,5 g bot dugc
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lidu (qua ray s 355) vao binh non niit mai dung tich 100 ml,
thém chinh xac 50,0 ml methanol 50% (TT), ddy nip, can
xac dinh khoi lugng. Chiét siéu am trong 30 phut, dé ngudi,
can lai va bo sung khoi lwong mit di bang methanol 50%
(TT) néu can, lic déu, loc qua mang loc 0,45 um.

- Piéu kién sic ky: Cot Ascentis C18 (5 pm x 250 x 4,6
mm).

- Detector quang phd tir ngoai: Po & budc song 327 nm.
- Téc d¢ dong: 1,0 ml/phut.

- Thé tich tiém: 10 pl.

- C4ch tién hanh:

+ Tién hanh sic ky dung dich chuéan va ghi sic ky do. S6
dia ly thuyét cua c6t tinh theo pic cua acid clorogenic khong
duoc it hon 1000.

+ Tién hanh sic ky dung dich thir va ghi sic ky db. Tinh
ham lugng acid clorogenic trong dugc liéu dya vao dién tich
pic thu dugc trén sic ky db cua dung dich thir, dung dich
chudn va ham lugng cia acid clorogenic chuan.

3. Két qua va ban luan

3.1. Két qud phaén tich, tham dinh tén khoa hoc ciia cic
mau thu thap

Str dung may anh va kinh lip dé quan sat va phan tich
dac diém cua cac bd phan: than, 14, 14 bac, hoa, qua.

Sau khi phan tich cic mau kim ngan hoa, tham khao
céc tai lidu hién co, két hop dbi chiéu véi tiéu ban cia chi
Lonicera dang luu git tai Khoa Tai nguyén Dugc liéu (co
s6 hiéu 1826, 5008, 7649), da xac dinh dugc tén khoa hoc
cta 6 mau kim ngan hoa thu thap (KN 01, KN 02, KN 03,
KN 04, KN 05, KN 06). Tén Viét Nam, tén khoa hoc va tén
ddng danh cia timg mau nhu sau:

- Mau KN 01, KN 02, KN 03 va KN 04 déu thudc cing
1 loai, c6 tén Viét Nam, t€n khoa hoc va tén dong danh nhu
sau:

Tén Viét Nam: kim ngén hoa to, kim ngan 16ng.
Tén khoa hoc: L. macrantha (D. Don) Spreng..

Tén dong danh (synonym): Caprifolium macranthum (D.
Don) Spreng..

Mb ta cdy: day leo bang than quin, phan canh nhiéu.
Than va canh gia hoa gd nhidu; vo than gia mau nau co6 thé
bong ra; than c6 1ong cting xen 1an 16ng tuyén rai rac. L4 moc
dbi, phién bau duc, dai 4-11 cm, rong 3-4,5 cm, mat dudi 1a
¢6 16ng cimg va long tuyén rai rac. Cum hoa & nach 14, dang
xim co, ¢6 cuéng mang 2-3 hoa; 14 bac hinh mac hodc dai,
hoa to mau vang, dai c6 5 rang nho, trang cao 5-6 cm, moi
trén 4 thiy, moi dudi 1 thuy, mat ngoai 6ng trang ¢ 16ng
tuyén rai rac; bau 3 6. Qua mong 7-8 mm, mau den (hinh 1).
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L. macrantha (D. Don) Spreng. KN 01 L. macrantha (D. Don) Spreng. KN 02

L. macrantha (D. Don) Spreng. KN 03 L. macrantha (D. Don) Spreng. KN 04

L. confusa DC. KN 05

L. japonica Thunb. KN 06

Hinh 1. 6 mau kim ngan hoa thu thap tai Hai Dwong va Ha Nam.



Mau nghién ctru: Dia diém thu mau 1a Hoang Hoa Tham,
Chi Linh, Hai Duong, ngay thu mau: 24/3/2021, nguoi thu
mau: Nguyén Quynh Nga, $6 hiéu mau: KN 01, KN 02, KN 03
va KN 04.

- Mau KN-05 c6 tén Viét Nam, tén khoa hoc va tén déng
danh nhu sau:

Tén Viét Nam: Kim ngan nai, kim ngan réi, kim ngan
1an, son ngan hoa.
Tén khoa hoc: L. confusa DC..

Tén dong danh: L.
R.H. Miao & X.J. Liu.

confusa var. glabrocalyx

Mo ta cdy: Cay leo bang than quéan, phan canh. Théan va
canh gia héa gd nhiéu; canh non lac dau co 16ng, sau hoi do.
La moc ddi, cudng hoi det, c6 rdnh & mit trén; phién 14 hinh
trai xoan - miii mac, dai 2-8 cm, rong 1-4 cm; gdc tron hay
hinh ném, ch6p phién nhon; nhin & mit trén, c6 long min ¢
mat dudi; 1a gia xé thuy khong déu. Cum hoa moc & nach
14 gan ngon, thanh xim hai hoa; 14 bic hinh méc hodc dai.
Hoa trang sau chuyén sang vang. Dai ngin, ¢6 5 rang, dai
3-4 cm, mit ngoai nhin, mat trong ¢6 16ng; trang hinh éng,
d6i khi dng trang hoi cong. Nhj 5, dinh & dng trang, tho ra
khoi dng trang. Bau nhédn hodc c6 16ng. Qua hinh cau, mau
den (hinh 1).

- Mau KN-06 c6 tén Viét Nam, tén khoa hoc va tén déng
danh nhu sau:

Tén Viét Nam: kim ngan hoa, nhan dong, kim ngan nhét.
Tén khoa hoc: L. japonica Thunb..
Tén dong danh: L. brachypoda Siebold..

Mo ta cay: Céy leo bang than quin, phan canh nhiéu.
Than va than gia hoa gd nhiéu; canh non c6 16ng don ngin
va tuyén co cudng, sau nhin, mau hoi dé c6 van. La moc
ddi, hoi day, hinh trang thuén, dai 4-7 cm, rong 2-4 cm, géc
tron, dau nhon, mat trén co 16ng thua, mat dudi c6 1ong day;
cubng 14 dai 5-6 mm, c6 16ng. Hoa moc timg ddi mot & cac
nach 1a gan ngon; 14 bac dang 14 hinh trimg dén elip. Khi
moéi no, canh hoa mau tring, sau chuyén sang vang nhat,
mui thom nhe; dai 5 ring manh, c¢6 16ng; trang hoa c6 phan
dudi hop thanh 6ng, phan trén chia lam 2 méi, méi duéi 4
thuy bﬁng nhau, moi trén 1 thuy; nhi 5, tho ra ngoai canh
hoa. Qua hinh cau hodc hinh trirng, dai khoang 5 mm, mau
den khi chin (hinh 1).

3.2. Két qud phan tich ham lwong acid clorogenic ciia
cdc mau kim ngdn hoa

Két qua dinh tinh acid clorogenic ctia cac miu kim ngan
hoa thé hién ¢ hinh 2. Két qua quan sat ban mong dudi anh
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sang tu ngoai & budc song 365 nm, trude va sau khi phun
thude thir cho thﬁy: sdc ky dd ctia mau thtr c6 dd dam nhat
khac nhau nhung déu c¢6 vét cing mau sic va gia tri Rf véi
vét ciia dugc liéu kim ngéan cua loai L. caulis cum folium dbi
chiéu va c6 mot vét ciing mau sic va gia tri Rf véi vét cia
acid clorogenic dbi chiéu. Nhu véy, cdc mau kim ngan hoa
phan tich cia cic mau thu thap tai Hai Duong va Ha Nam
déu c6 vét cua acid clorogenic.

Hinh 2A. Sic ky dé TLC dinh Hinh 2B. Sic ky dé TLC dinh
tinh kim ngan hoa. Hinh anh tinh kim ngan hoa. Hinh anh
quan sat dwoi dén tlr ngoai bwdc quan sat dwéi den tlr ngoai buéc
song 365 nm trwde khi phun TT.  s6ng 365 nm sau khi phun TT.
Hinh 2. Két qua dinh tinh acid clorogenic ctia cac mau kim
ngan hoa.

Ghi chu: vét 1: chuan acid clorogenic; vét 2: kim ngan cudng cla loai
L. caulis cum folium d6i chiéu (mau chuén); vét 3-8: cac mau kim ngan
hoa kiém nghiém (mau KN 01 dén KN 06).

Ham luogng acid clorogenic 1a mét trong nhiing chi tiéu
chinh dé danh gia chat luong dugc liéu cia cac loai kim
ngan hoa. Chi tiéu nay cao ching to chét lugng dugc ligu
t6t va nguoc lai. Két qua dinh luong acid clorogenic ctia cac
mau kim ngan hoa thu thap dugc thé hién & bang 2.

Bang 2. Ham lweng acid clorogenic trong cac mau kim ngan
hoa kiém nghiém.

TS Tén khoa hoe Hamling o
mau acid clorogenic (%)
I KNOI  Hoang Hoa Thém, Chi Linh, Hai Duong L. macrantha (D. Don) Spreng. ~ 0,011
2 KNO2  HoéngHoa Thim, Chi Linh, Hdi Duong L. macrantha (D. Don) Spreng. 0,012 .
Ham lwong
3 KN03  HoangHoa Thim, ChiLinh, Hai Duong L. macrantha (D. Don) Spreng. 0,021 %acid
clorogenic
4 KNO4  HoangHoa Thim, ChiLinh, Hai Duong L. macrantha (D. Don) Spreng. 0,011 duge tinh theo
fu kho kigt
§ KNOS i, ChiLinh, Hil Duong L. confsa . 0055 Mok
6 KNO6  Thanh Tim, Thanh Liém, HaiDuong L japonica Thunb. 0,304

Két qua dinh luong acid clorogenic ciia cac mau thu
thap cho thay: Ham luong acid clorogenic bién dong kha
16n gitra cac loai, mau KN 06 thudc loai L. japonica c6 ham
lugong acid clorogenic cao nhit (0,304%), tiép dén 13 mau
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KN 05 thudc loai L. confisa DC. (0,055%). Cac mau khac
thudc loai L. macrantha (D. Don) Spreng. c6 ham lugng
acid clorogenic trong khoang 0,011-0,021%.

Duge dién Viét Nam V ¢6 chuyén luan kim ngén cudng,
tuy nhién chua c6 chi tiéu dinh lugng hoat chit. Duoc dién
Trung Quéc 2015 ¢6 chuyén luan kim ngan cudng cho loai
L. japonica Thunb. quy dinh ham lugng acid clorogenic
khong duogc thép hon 0,1%. Nhu vay chi c6 mau KN 06 dat
yéu cau.

4. Két luan

Trong 5 mau thu thap tai TP Chi Linh, tinh Hai Duong
¢6 4 mau thudc loai L. macrantha (D. Don) Spreng., 1 mau
thudc loai L. confusa DC. chua ghi nhén sy ¢6 mét cua loai
kim ngan hoa - L. japonica Thunb. & cac diém thu thap tai
TP Chi Linh, tinh Hai Dwong. Mau thu thap tai huyén Thanh
Liém, tinh Ha Nam thudc loai L. japonica Thunb..

Mau KN 06 thudc loai L. japonica Thunb. c6 chét luong
dugc lidu (cudng va 12) cao nhét trong 6 mau thu thap (ham
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lugng acid clorogenic dat 0,304%), dat theo Dugc dién
Trung Qudc 2015. Cac mau khac thudc loai L. macrantha
(D.Don) Spreng. (KN 01-KN 04) va L. confusa DC. (KN 05)
c6 ham lugng acid clorogenic dat 0,011-0,055%, déu thép
hon so v&i tiéu chuan (theo Duoc dién Trung Qubc 2015).
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Thanh phan loai ciy thudc chita bénh ngoai da theo kinh nghiém
cila cong dong dan toc Thai ¢ Khu hao ton thién nhién Miong La, tinh Son La

Vii Thi Lién’, Li Phé Xa Na Xay, Quang Vin Tuén, Lo Vin Sung, Vii Pirc Toan
Trieong Pai hoe Tdy Bdc, dwong Chu Vin An, 16 2, phwong Quyét Tam, TP Son La, tinh Son La, Viét Nam
Ngay nhan bai 26/5/2022; ngay chuyén phan bién 30/5/2022; ngay nhan phan bién 24/6/2022; ngay chap nhan dang 29/6/2022

Tom tit:

Nghién ctru nay dwoc thwe hién nhim danh gia thanh phén loai va gia tri sit dung ciia ciy thudc chira bénh ngoai
da theo kinh nghi¢m ciia dan tdc Thai tai Khu béo ton thién nhién (KBTTN) Muong La, tinh Son La. Phwong phap
nghién ciru thue vt hoc truyén thong dwgc sir dung trong nghién ciru nay tir thang 1/2021 dén thang 1/2022. Két
qua thu dwge 121 loai cAy thude, 111 chi, 56 ho thudc 3 nganh thuc vat bic cao c6 mach. Tinh da dang ciia céc loai
ciy lam thudc chira bénh ngoai da con thé hién day di 5 dang séng véi phd dang sdng 1a: SB = 66,12Ph + 10,74Hm
+9,09Ch + 8,26Th + 5,79Cr. Cac loai ciy thudc dwoe din toc Thai sir dung khac nhau dé diéu tri 11 nhém bénh,
trong d6 ciy thudc chira bénh vé mun nhot, 16 ngira, viém da co dia, gioi leo (zona )... chiém ty 1¢ cao nhit 1a 86 loai
(71,07%). Trong cac bd phan dwoc sir dung lam thudc thi 14 dwoc sit dung nhiéu nhat, chiém 67,77%. Than ciing
dwgc sir dung kha 16n véi 35 loai. Pa xac dinh dwgc 2 loai cAy thude (chiém 1,65%) c6 nguy co bi de doa dwoc ghi

trong Sach do6 Viét Nam (2007) va 2 loai trong Nghi dinh 84/2021/ND-CP ctia Chinh phi.

Tir khéa: bénh ngoai da, cay thudc, khu bao ton thién nhién, Muwong La, Son La, Thai.

Chi s6 phdn logi: 3.4

1. Ddt van de

KBTTN Muodng La c6 tong dién tich gan 17.000 ha,
trong d6 dién tich rirng 1a hon 12.400 ha thudc dia gidi hanh
chinh 3 xa Ngoc Chién, Hua Trai va Nam Pam ciia huyén
Muong La, tinh Son La. Nam trong ving khi hau nhiét d6i
gi6 mua, co tinh da dang sinh hoc cao. KBTTN Muong La
béao tén dugc nguén gen nhiéu loai dong thuc vat quy hiém,
ddng thoi luu gitr nhitng tap quan quy bau va giau tinh nhén
van cua 4 dén tgc anh em cung chung song (Thai, Mong, La
Ha, Khang) [1]. Qua nhiéu thé hé séng dwa vao rimg, cac
cong dong cu dan KBTTN Mudng La d tich liy dugc nhiéu
tri thirc va kinh nghiém quy gitip ho ton tai va thich nghi vai
cac diéu kién bat loi ctia ty nhién. Dién hinh nhu cong dong
dan toc Thai & KBTTN Muong La da tao cho minh mdt kho
tang tri thirc vé sir dung thuc vat lam thudc. Do c6 dia hinh
phuc tap, duong giao thong di lai rat kho khan, diéu kién
kinh t& kém phat trién nén cudc song cia nguoi dan con
gip nhiéu thiéu thon va khong du tién dé dén cac co sy té
kham chira bénh. Dé thich nghi, cong déng dan toc Thai da
khong ngung tim toi tich Ity riéng cho minh cac tri thuc va
kinh nghiém st dung thuc vat dé phong va chita bénh ngoai
da. Pay chinh 1a ngudn tri thirc ban dia v6 cung quy bau can
khai thac, bao ton va phat trién. Vi vay, nhiéu cong trinh
nghién ctru trén thé giGi va Viét Nam vé cy thude ciing nhur
kinh nghiém dan gian da dugc thuc hién va mang lai gia
tri khoa hoc va thyc tién nhu: nghién ciru viéce sir dung cay
thudc truyén thong dé kiém soat bénh ndm candida va cac
bénh nhiém trung lién quan & Venda, Nam Phi [2]; nghién
ctru diéu tra thue vat dan toc duoc sir dung trong y hoc dan

“Tac gia lién hé: Email: luocvang2018@utb.edu.vn
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gian ¢ cac vung Constantlne va Mila (Dong Bic Algena [3];
khdo sat dan toc hoc vé cac cay thude dugc cac thay lang
st dung dé diéu tri bénh tiéu duong ¢ vung Taza ctia Maroc
[4]; nghién cu vé da dang cay thudc dugc dong bao dan
toc Thai st dung chita bénh duong tiéu hoda tai xa Chiéng
Bom thudc khu rung dic dung Copia huyén Thuan Chau,
tinh Son La [5]; nghién ctru vé da dang thanh phén loai cay
thudc cua dong bao dan toc Thai & xd Xudn Thai va Binh
Luong thudc ving dém Vuon qubc gia Bén En, tinh Thanh
Hoa [6]... Kinh nghiém sir dung cay thudc ctia cac dan toc
1a tiém nang dé san xudt cac loai thudc dic hiéu moi. Mit
khéc, nhiing hoat chét sinh hoc va co sé khoa hoc cua cac
bai thudc duge dan toc Théi st dung chita bénh ngoai da
chua dugc nghién ctru, chimng minh bang con duong khoa
hoc. Vi vdy viéc tim hiéu vé cay thudc chita bénh ngoai da
theo kinh nghiém cuia dan tdc Thai tai KBTTN Muong La,
tinh Son La 1a mot viéc 1am ¢ y nghia quan trong, gop phan
bao ton tri thitc thuc vat hoc dan toc.

2. Doi tuong va phuong phap nghién ciu
2.1. Poi twong
Céc loai thyc vat va kinh nghiém st dung thuc vat lam

thudc chira bénh ngoai da cuia dan Thai tai KBTTN Muong
La, tinh Son La.

Nghién cuu dugc thuc hién tir thang 7/2021 dén thang
1/2022 tai 7 ban: Bong Khit (xa Hua Trai), it, Bau, Piéng
(xa Nam Pam), K¢, Pong Xudng, Ludt (xa Ngoc Chién)
thuéc KBTTN Muong La, tinh Son La.
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Abstract:

This research aimed to evaluate the composition and
use-value of medicinal plants for skin disease treatments
according to the Thai ethnic minority’s experiences at
Muong La nature reserve, Son La province. The research
was carried out under a traditional botanical method from
January 2021 to January 2022. The results showed that there
were 121 species of medicinal plants belonging to 111 genera
and 56 families of 3 vascular plant divisions. The diversity
of medicinal plants for the treatment of skin diseases
with survival spectrum was determined as SB = 66.12Ph
+ 10.74Hm + 9.09Ch + 8.26Th + 5.79Cr. The medicinal
plants used by Thai ethnic people for treatments of 11 skin
disease groups, including boils, itchy sores, nine meters
(nine cheeks), atopic dermatitis, zona... accounted for the
highest rate of 86 species (71.07%). Leaves were the most
used part of plants for skin disease treatment accounting
for 67.77%, followed by trunk parts with 35 species. Two
medicinal species (1.65%) at risk of being threatened were
identified in Vietnam Red Data Book (2007) and 2 species in
the Governmental Decree No. 84/2021/ND-CP.

Keywords: medicinal plants, Muong La, nature reserve,
skin disease, Son La, Thai ethnic minority.

Classification number: 3.4

2.2. Phwong phdp nghién ciru

Phuong phdp ké thira tai liéu: Ké thira nhitng kinh
nghiém st dung ciy thudc ciia cac ong lang, ba mé dan toc
Thai va céc tai liéu nghién ctru ¢ lién quan dén dé tai, c6
chon loc.

Phwong phap nghién citu thue vdt. Phuong phép lap
tuyén diéu tra, thu va bao quan mau thuc vat duoc thuc hién
theo N.N. Thin (2008) [7]. Cu thé, lap tuyén diéu tra dwa
vao két qua diéu tra so bd va dua vao ban do dia hmh ban
dd hién trang su dung dét cta khu vuc nghién cuu, gom 7
tuyén diéu tra (téng chiéu dai 1a 50,5 km), m¢ rong pham
vi diéu tra trén mdi tuyén vé 2 bén khoang 20 m. Cac tuyén
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nay phan bd di qua cac sinh canh khac nhau cta khu vuc
nghién ctru. Ngoai ra, con didu tra bd sung tai vuon nha
nguoi dan va thu mau tiéu ban tai thuc dia. Trén mdi tuyén
thu thap, ghi lai dac diém hinh thai, théng ké, chup anh mau,
su dung GPS dé xac dinh toa do dia ly, d cao phan bd céc
loai cdy thubc... Viéc diéu tra tai cac tuyén c6 nguoi dan
dia phuong tham gia va dugc ghi vao mau phiéu didu tra
v6i cac thong tin nhu tén dia phuong, tén khoa hoc, tén phd
thong, dang song, sinh canh, kinh nghiém, céng dung, bo
phan sir dung, mua thu hai, cach ché bién, phuong phap st
dung, noi thu hai mua thu hai cac loai cdy lam thudc chira
bénh ngoai da.

Phwong phdp phén tich va phdn logi mdu: Xac dinh
tén khoa hoc cac loai thyc vat bang phuong phéap hinh thai
so sanh theo cac tai liéu: Danh luc cac loai Thuc vat Viét
Nam cta Trung tam Nghién ctu Tai nguyén va Mai truong,
Pai hoc Qudc gia Ha Noi [8] va cua N.T. Ban (2003, 2005)
[9], Cay co Viét Nam cua P.H. Ho (2000-2003) [10], Twr
dién cdy thuée Viét Nam cua V.V. Chi (2012) [11], Nhitng
cdy thuéc va vi thuéc Viét Nam cua D.T. Loi (2005) [12].
Xac dinh phd dang séng str dung thang phéan chia dang
séng cua C. Raunkiaer (1934) [13], c6 bd sung cua N.N.
Thin (2004) [14]. Mau vat dugc luu giit tai Phong Bao
tang, Truong Pai hoc Tdy Béic. Phan nhém cong dung
ctia cac loai thuc vat lam thudc chira bénh ngoai da chu
yéu dwa vao kinh nghiém thuc té cia dan toc Thai tai
khu vuc nghién ctru va tai liéu [11, 12, 15]. Danh luc cac
loai cay thudc sip xép theo R.K. Brummitt (1992) [16].

Phirong phép diéu tra phong vin: Theo cic phuong
phap nghién ctru thue vat dan toc hoc gdm: phuong phap
danh gid nhanh nong thon; phuong phap danh gia nong thon
¢6 sy tham gia ctia nguoi dan [17]. C6 tong s 210 ngudi
cung cép thong tin (ngudi thu hai va gay trong, thiy lang,
ngudi tiéu dung va budn ban) trong do tudi 25-88 da tra 1oi
phong vén.

Padnh gia mire dd nguy cdp cia cdac lodi cdy thudc: theo
Sdch do Viét Nam phan II - Thuc vat (2007) [18] va Nghi
dinh 84/2021/CP-ND [19]. Thong ke, xur ly va tinh todn cac
sO liéu diéu tra, phiéu phong van bang phan mém Excel.

3. Két qua va ban luan

3.1. Su phdn bé cdc bdc taxon ciia nguén tai nguyén
cdy thuoc dwoc dan toc Thdi sir dung chiva bénh ngoai da

Vé bdc nganh: Két qua diéu tra di xac dinh dwoc 121
loai cay thude, 111 chi, 56 ho thuéc 3 nganh: Thong dét
(Lycopodiophyta), Duong xi (Polypodiophyta) va Ngoc lan
(Magnoliophyta) dugc dan toc Thai sir dung dé chira bénh
ngoai da tai KBTTN Muong La (bang 1). Tur dit liéu bang
1 cho théy, phan 16n cac taxon tap trung trong nganh Ngoc
lan v6i 116 loai, chiém 95,87% tong sb loai, 106 chi, chiém
95,50% tong s6 chi va 52 ho, chiém 92.86% tong sb ho
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va thip nhét 1a nganh Thong dat véi 1 loai, chiém 0,83%
tong s6 loai, 1 chi, chiém 0,90% tong s chi va 1 ho, chiém
1,79% tong s6 ho. Nhur vy, cac taxon chil yéu tap trung &
nganh Ngoc lan véi s6 ho, chi va loai chiém trén 90%, diéu
nay hoan toan hop 1y so véi su tién hoa cua thuc vét bai vi
Ngoc lan 1a nganh chiém wu thé cua thuc vat bac cao c6
mach.

Bang 1. S6 loai cay thubc chira bénh ngoai da dwoc dan téc
Thai str dung & khu vrc nghién ciru.

Ho Chi Loai
TT  Nginh thye vit 86 Tjle 86 Tjle 86 Tl
lugng (%) lugng (%) lugng (%)

Lycopodiophyta

Lt Thing ) | 19 1 090 1 0,83
Polypodiophyta

2 otk Dumel) 3 53 4 360 4 331
Magnoliophyta 5 928 106 9550 116 9587
(nganh Ngoc lan)
P 45 8654 92 8679 102 87,93

3 (I6p Hai la mam) - D ’ ’ ’
L 7 1346 14 1320 14 1207
(Iop Mot 16 mm) - M b b ’
Ty 16 DM 6,43 6,57 729

Téng 56 100 m o100 121 100

Céc chi tiéu vé ciu trac hé théng cuia thuc vat 1am thude
chita bénh ngoai da dugc dan tdc Thai st dung nhu sau:
chi s6 da dang ho 1a 2,16, tic 13 trung binh mdi ho ¢6 2
loai; chi s6 da dang chi 1a 1,09, tirc trung binh mdi chi co
1 loai; sb chi trung binh ctia mdi ho 14 1,98, tirc trung binh
mdi ho ¢6 2 chi dugc dan toc Thai sir dung lam thudc chira
bénh ngoai da (bang 1). Sy phan b khong déu nhau cia
céc taxon khong chi duoc thé hién giira cac nganh ma con
duoc thé hién giira cic taxon 16p trong nganh Ngoc lan.
Thuc vat 1am thudc chita bénh ngoai da dwoc dan toc Thai
sir dung ¢6 ty trong 16p Hai 14 mam (Dicotyledones) voi
s6 lugng cac taxon chiém uu thé 1a 86,54% tong sb ho,
86,79% s6 chi va 87,93% sb loai cua nganh; 16p Mot 1a
mam (Monocotyledones) voi 7 ho (chiém 13,46%), 14
chi (chiém 13,21%) va 14 loai (chiém 12,07%). Ty 1& 16p
Dicotyledones (D) trén 16p Monocotyledones (M) 1a 6,43,
6,57 va 7,29, nghia 1a c6 6 ho cua l6p Dicotyledones thi c6 1
ho 16p Monocotyledones; c6 gan 7 chi Dicotyledones thi ¢ 1
chi cua 16p Monocotyledones; c6 7 loai cua 16p Dicotyledones
thi c6 1 loai ctia 16p Monocotyledones. Qua bang 1 thdy rang,
thuc vat lam thude chita bénh ngoai da duoc dan toc Thai sur
dung & khu vic nghién ciru c6 ty trong cua 16p Hai 14 mam
cao hon so véi 16p Mot 14 mam. Két qua tuong tu ciing
dugc chi ra trong nghién ciru vé da dang thanh phan loai cay
thudc ciia ddng bao dan toc Thai & xa Xuan Thai va Binh
Luong thudc ving dém Vuon qudc gia Bén En, tinh Thanh
Hoa [6]; da dang cay thude duge df”)ng bao Dan toc Thai st
dung chita bénh duong tiéu hoa tai xa Chiéng Bom thudc
khu rung dac dung Copia huyén Thudn Chau, tinh Son La
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[5]; da dang nguodn tai nguyén cay thudc dugce cong dong
dan toc Kho Mu str dung tai ring dac dung, phong ho Sop
Cop, tinh Son La [20].

Sw phdn bé bdc dwéi nganh: Sy phan bd & bac dudi
nganh veé cap dg ho va chi cu thé nhu sau:

- V& ho: két qua o hinh 1 cho théy, trong b 56 ho thuc
vat 1am thudc chira bénh ngoai da theo kinh nghiém cua dan
toc Thai st dung @ KBTTN Muong La, mot s6 ho ¢ nhiéu
loai cay thudc nhu: Cuc (Asteraceae) co s6 loai nhiéu nhit
v6i 12 loai, chiém 9,92% tong sé loai. Tiép dén 1a Thau
dau (Euphorbiaceae) voi 11 loai, chiém 9,09% tong s6 loai.
Hai ho Dau tam (Moarceae) va Lan (Orchidaceae) v6i 5
loai, chiém 4,13% téng s6 loai. Cac ho: O 16 (Acanthaceae),
Pau (Fabaceae), Hoa mdi (Lamiaceae), Bong (Malvaceae),
Rau ram (Polygonaceae) va Cam (Rutaceae) cung c6 4 loai,
chiém 3,31% téng s6 loai. Cac ho con lai c6 it hon 4 loai,
chiém 52,89% tong sb loai.

60

52,89 wasteraceae (ho Ciie)

50 Euphorbiaceae (ho Thiu dau)
mMoraceae (ho Dau tam)

40 ®Orchidaceae (ho L}n)

Acanthaceae (ho O r&)

WFabaceae (ho Pau)

30 WLamiaceae (ho Hoaméi)
WMalvaceae (ho Bong)

20 mPolyg (ho Rau rdm)
mRutaceae (ho Cam)

10 | 9.92 9,09 T khic

4,13 4,13 331 3,31 3,31 3,31 3,31 3,31
| | H W
0

Hinh 1. Cac ho thwc vat dwoc stv dung giau loai nhat.

- V& chi: trong s6 111 chi lam thubc chita bénh ngoai da
tai khu vuc nghién cttu c6 9 chi cé nhiéu loai 1a: Rau ram
(Polygonum) véi 3 loai, chiém 2,48% tong sb thuc vat lam
thudc, tiép theo 1a Mudng (Cassia), Mo (Clerodendrum),
Théc 1ép (Desmodium), Man tudi (Eupatorium), Pai kich
(Euphorbia), Sung (Ficus), Diép ha chau (Phyllanthus) va Ho
tiéu (Pzper) cung c6 2 loai, chlem 1,65%. Céc chi con lai dudi
2 loai, chiém 84,32% tong s6 loai.

3.2. Dang séng ciia cdy thuoc chiva bénh ngoai da

Trén co 56 s6 loai diéu tra da xac dinh duge 121 loai thyc
vat c6 gid tri chlta bénh ngoai da dugc dan toc Thai st dung,
nghién ciru tién hanh phén tich dang sng theo hé thong cua
C. Raunkiaer (1934) [13] va N.N. Thin (2004) [14] dé tinh
toan pho dang séng cho khu vic nghién ctru. Viéc phan tich
tinh da dang vé dang séng cua céc loai thue vat 1am thude
chira bénh ngoai da dwoc dan toc Thai st dung cho thiy
tiém nang ctia nguon nguyén lidu tai dia phuong. Tir d6 dua
ra cac chinh sach va bién phap phu hop cho qua trinh khai
thac va sir dung c6 hiéu qua ngudn tai nguyén nay. Két qua
duoc thé hién & bang 2.
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Bang 2. Dang séng cay thuéc chira bénh ngoai da tai khu vuc
nghién clru.

TT Dang séng fiye;:u lso(;i (T;Z))lé SB

1 Nhém céy chdi trén Ph 80 66,12 66,12

1.1 Cay bui Na 22 27,50

1.2 Cay choi trén nho Me 16 20,0

1.3 Cay thao séng lau nam Hp 15 18,75

1.4 Day leo song ldu nam Lp 13 16,25

1.5 Cay chéi trén nhé Mi 10 12,50

1.6 Cay bi sinh séng ldu nam  Ep 3 3,75

1.7 Cady choi trén to Mg 1 1,25

2 Nhom céy chdi nira in Hm 13 10,74 10,74

3 Nhém cdy chdi sat dit Ch 11 9,09 9,09

4 Nhom cay chdi mot nam Th 10 8,26 8,26

5 Nhom céy chdi 4n Cr 7 5,79 5,79
Téng 121 100 100

Trong téng s6 121 loai thuc vat lam thudc chita bénh
ngoai da tai khu vuc nghién ctru, nhom cay chdi trén (Ph)
chiém uu thé hon han so vdi cac nhom con lai véi 80 loai,
chiém 66,12% tong s loai cay lam thube. Tiép d6, nhém
cay choi nira an (Hm) véi 13 loai, chiém 10,74%; nhom cay
chdi sat dat (Ch) vai 11 loai, chiém 9,09%; nhém cay choi
mdt nam (Th) voi 10 loai, chiém 8,26% va thap nhét 1a nhom
ciy choi an (Cr) voi 7 loai, chiém 5,79%. Nhu vay, phan
tich vé dang séng ctia cac loai thuc vat lam thude chita bénh
ngoai da duogc dan tdc Thai sit dung & KBTTN Muong La
la: SB = 66,12Ph + 10,74 Hm + 9,09Ch + 8,26Th + 5,79 Cr.

Két qua bang 2 cho théy, dan toc Thai st dung thuc vat
lam thudc chira bénh ngoai da tai KBTTN Mudng La chu
yéu sir dung cay chdi trén bui (Na) véi 22 loai, chiém 27,50%
téng s6 cdy trong nhom chdi trén (Ph); nhom cy chdi trén
nh& (Me) véi 16 loai, chiém 20,0% tong sd cay trong nhém
chdi trén (Ph); nhom cay thao séng lau nam (Hp) voi 15
loai, chiém 18,75% tdng s cay trong nhom chdi trén (Ph);
day leo séng lau nam (Lp) véi 13 loai, chiém 16,25%
tong sb cdy trong nhom chdi trén (Ph); nhom chdi trén
nho (Mi) véi 10 loai, chiém 12,50% tong s6 cdy trong
nhom chdi trén (Ph); cdy bi sinh sdng 1au nim (Ep) ¢
3 loai, chiém 3,75% va thp nhat 1a cdy chdi trén to
(Mg) ¢6 1 loai, chiém 1,25% tong s6 cdy trong nhom choi
trén (Ph). Phé dang sdng ciia nhom cay chdi trén nhu
sau: (Ph) =27,50Na + 20,0Me + 18,75Hp + 16,25Lp +
12,50Mi + 3,75Ep + 1,25Mg.
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3.3. Tan sudt st dung ciia cdc bp phan cdy lam thuéc
chita bénh ngoai da

Nghién ciru ndm rd vé cac bd phan lam thudc khong chi
cho thiy tinh phong pht va da dang trong kha ning chita bénh
ctia cac bo phan do, ma con co ¥ nghia bao ton va phat trién
nguén dugc liéu c6 hiéu qua. Déng thot, viéc nghién curu cac
bd phan st dung lam thude con co gia tri danh gia duoc tinh
bén vimg trong khai thac va sir dung tai nguyén cay thudc cua
dan tdc Thai tai khu vuc nghién ctru.

Bang 3. Tan suat str dung ctia cac bo phan cay lam thuéc chiva
bénh ngoai da.

TT Bo phén sir dung S0 lwgng loai T§ 18 (%)
1 La 82 67,77
2 Than 35 28,93
3 Ca cdy 13 10,74
4 Ré 13 10,74
5 Vo than 11 9,09
6 Qui 7 5,19
7 Hat 4 331
8 Nhua 1 0,83
9 Hoa 1 0,83
10 Voré 1 0,83

Ghi cht: mét loai c6 thé s dung trong mdt sé nhom véi cong dung
khac nhau.

Két qua bang 3 cho thdy, 14 1a b phan dugc sir dung
nhiéu nhét va thong dung nhat v6i 82 loai, chiém 67,77%
trong tong sb loai thu duoc. Cé thé noi, 14 cay lam thude
khé da dang ca vé cach st dung 14n cong dung, viéc sir dung
nay thudn tién trong viéc thu hai va it c6 anh hudng téi
sinh trudng tai sinh ciia cdy thude so véi viée khai thac cac
bd phéan khac cua cdy. Két qua twong tu ciing dugc chi ra
trong nghién ctru vé& by phan 1am thudc chira bénh tidu hoa
ctia dan toc Thai xa Chiéng Bom thudc khu rimg dic dung
Copia huyén Thuédn Chau, tinh Son La [5], dan toc Kho Mu
st dung tai rung ddc dung, phong ho Sép Cop, tinh Son
La [20]. Mot sé nghién ciru vé cdy thude duoc tién hanh &
trén thé gidi cling cho théy, 14 duoc sir dung nhiéu hon cac
phan khac cua cay [4, 21], viéc sir dung 14 lam giam muc
do cua mdi de doa ddi véi cac loai thuc vat lam thude. Tiép
theo 1a bo phan than voi 35 loai, chiém 28,93%; ca cdy va
bd phan ré cung c6 13 loai, chiém 10,74%; v6 than véi 11
loai, chiém 9,09%; st dung qua véi 7 loai, chiém 5,79%; bo
phén hat vai 4 loai chiém 3,31%. Cac b phén st dung con
lai nhu: nhya, hoa va vo ré duoc st dung véi tan suat thép
nhung tac dung chita bénh rat hiéu qua. Sy phan bd khong
ddng déu trong cac bo phan sir dung lam thude 1a do dic tinh
vé thoi vy, do tich liiy kinh nghiém chira bénh ngoai da ciia
dan tdc Thai.
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3.4. Su phin bé vé sinh cinh sé'ng

Két qua bang 4 cho thiy, cdy thudc phan bd ¢ sinh canh
ring chiém ty 1& cao nhét (54 loai, chiém 44,63%), day ciing
12 moi trudong thuan loi cho nhiéu cdy thude sinh trudng
va phat trién, ké tiép 1a ¢ sinh canh vuon nha vai 32 loai,
chiém 26,45%. Viéc dem cay thudc vé trong & vudn nha
12 mot viée 1am can thiét, vira c6 thé si dung ngay khi can
lai vira co tac dung bao ton va duy tri ngudn gen cay thude
chita bénh ngoai da duoc dan toc Thai st dung. Pay la tién
dé cho viéc dau tu trong cay thude theo quy mo ho gia dinh.
Sinh canh ven dudng chiém ty 1¢ 23,14% (v6i 28 loai) day
1a nhitng cdy wa sang; sinh canh tham cé chiém ty 18 19,83%
(v6i 24 loai); nuong ray chiém ty 1¢ 19,01% (v6i 23 loai),
sinh canh tham cay bui chiém ty 1& 17,36% (v&i 21 loai) va
thdp nhat 1a sinh canh rudng, khe nudc 4m, ven subi chiém
ty 1€ 9,92% (voi 12 loai).

Bang 4. Sw phan b cay thubc theo sinh canh séng.

TT Tén sinh cinh séng Kyhigu S0 loi T§ 18 (%)
1 Rimg thit sinh RTS 54 44,63

2 Vuon nha VN 32 26,45

3 Ven dudng \%:) 28 23,14

4 Tham co TC 24 19,83

5 Nuong ray NR 23 19,01

6 Tham cay bui TCB 21 17,36

7 Rugng, khe nudc 4m, ven sudi R,Khn, Vs 12 9,92

Ghi chu: ¢é nhiing loai phan bd & ca 2-3 sinh canh.

3.5. Gid tri sir dung ciia cdc lodi cdy lam thudc chita
bénh ngoai da

Két qua bang 5 cho thdy, sd luong cac loai cdy thude
chira nhém bénh ngoai da vé mun nhot 16 ngua, viém da co
dia, gioi leo (xona)... c6 sb lugng nhiéu nhit v6i 86 loai,
chiém 71,07% thudc 44 ho va 81 chi. Nhom chita bénh
vé bong voi 23 loai, chiém 19,01% thudc 21 ho va 23 chi.
Nhom chita bénh vé di ung va ngtra bg phan sinh duc ngoai,
lau cung ¢ 9 loai, chiém 7,44%. Bénh hoi nach, hoi chan,
nat né chan tay véi 7 loai, chiém 5,79%, thudc 4 ho va 4 chi.
Nhoém chita bénh vang da, soi va ra md hoi tay, chan, chéc
1o ngoai da tré em cung c6 3 loai, chiém 2,48%. Nhom chira
bénh thuy dau co6 2 loai, chiém 1,65% thudc 2 ho va 2 chi va
thap nhat 1a chita bénh vé u véi 1 loai, chiém 0,83%, thudc
1 ho va I chi. Mdi loai cay thudc s& co nhiing cach ché bién
khéc nhau tuy thudc vao cach chita cua tung ong lang, ba
mé va tiy thudc vao tinh trang clia ngudi bénh.
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Bang 5. Gia tri str dung cua cac loai cay lam thuéc chiva bénh
ngoai da.

TT  Céac nhém bénh S0 lwgng loai Ty 18 (%)
Mun nhot 16 ngtra, chin mé, viém da

1 co dia, gioi leo (zona), héc lao, Vz”iy 86 71,07
nén, nudc an chan, ghe...

2 Bong 23 19,01

3 Di tng 9 7,44

4 Ngtra b phan sinh duc ngoai, lau 9 7,44

5 Hoi nach, hoi chan, nirt né chan tay 7 5,79

6 Vang da 3 2,48

7 Chde 16 ngoai da tré em 3 2,48

8 Sai 3 2,48

9 Ra md héi tay, chan 3 2,48

10 Thay dau 2 1,65

11 U 1 0,83

Ngudn: didu tra thwc t& ndm 2021, 2022 tai KBTTN Mwong La.

Két quéa diéu tra di ghi nhan dugc 2 loai cdy thude quy
hiém 1a Hac vi (Dendrobium aphyllum) xép & thir hang VU
(sdp nguy cap) va Lan mot 1a (Nervilia fordii) xép & thir
hang EN (nguy cap) trong Sdch dé Viét Nam (2007) [18] va
¢6 2 loai trong Nghi dinh 84/2021/ND-CP cua Chinh phu
thudc nhom I1A [19].

4. Két luan

Két qua diéu tra cac loai cay thudc chira bénh ngoai da
dugc dan toc Thai sit dung & KBTTN Muong La, tinh Son
La da ghi nhan dugc 121 loai thudc 111 chi, 56 ho. Nganh
Ngoc lan da dang nhéat, chiém 95,87% téng $6 loai, 95,50%
téng sd chi va 92,86% tong sb ho. Pa lap dwoc phd dang
séng cta cac loai thuc vat 1am thudc chita bénh ngoai da la:
SB = 66,12Ph + 10,74Hm + 9,09Ch + 8,26Th + 5,79Cr. St
dung cac b phan dé 1am thudc bao gf”)m: la 12 bo phan st
dung nhiéu va thong dung nhat véi 82 loai, bd phan than voi
35 loai, ca cdy va bo phan ré cung c6 13 loai, vo than véi 11
loai, qua voi 7 loai, bd phan hat vdi 4 loai va thép nhét bo
phan hoa, vo ré va nhua ciing c6 1 loai. Pa théng ké duoc 11
nhom bénh ngoai da dugc dan toc Thai st dung cay thudc dé
chira tri bénh. S6 luong loai cdy thude chira bénh ngoai da
thudc dién can bao ton & khu vuc nghién ctru ¢6 2 loai, chiém
1,65% tong s6 loai.

Nhoém tac gid xin chan thanh cam on sy tai trg kinh phi
cua Dy an “Céc loai cay ban dia cua Viét Nam d¢ cai thién
sinh ké” ma so FST.2020.134. Xin bay t6 long bict on t&i
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Ban Giam ddc, can bo KBTTN Mudng La, tinh Son La da
tao diéu kién thuan loi trong qua trinh nghién ctu. Cam on
ngudi dan dia phuong, cac thdy thude dan toc Thai x3 Hua
Trai, Nam Pam, Ngoc Chién huyén Muong La, tinh Son La
va sinh vién Lo Thi Thu L¢ K59 Truong Pai hoc Tay Bic
d3 tham gia phong vén, khao sat thuc dia.
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Két hop dién di ion véi cac ky thuat xdm lan toi thiu
lam tang hi€u qua van chuyén thuoc qua da
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Tom tit:

K§ thuit dwa thudc chit dong b:‘T\ng dién di ion da ching minh dwgc kha ning lam ting dang ké hap thu thudc qua
da ciia nhiéu dugc chat, dac biét dm véi cac phan tir 16n. Maic du vay, ky thuat nay van con bgc 19 nhu’ng han ché
trong viéc phan ph01 thudc dat nong do diéu tri ddi véi nhiéu dugc chit co lidu cao, cac protein va tiéu phan nano.
Viéc két hop dién di ion véi cac bién phap khong xam lan hoic pha v& co Kiém soat cAu tric 16p swng nham lam tang
hon nira kha nang duwa thudc quadala glal phap tiém nang mo rong pham vi rng dung cua thudc qua da cho nhiéu
duoc chit va hé mang thudc. Bai bao tong quan co ché tac dung va két qua cia cac nghién ciru u'ng dung glal phap
két hop dién di ion véi cac phwong phap xam lan tbi thiéu dé dwa thudc qua da, gom. tao kénh din thudc bang xung
dién, tac nhan héa hoc, mang vi kim, siéu Am tin s thip va ap tir trudng.

Tir khéa: dién di ion, dwa thudc chit dong qua da, ting van chuyén thudc qua da, xAm l4n tdi thiéu.

Chi sé phén loai: 3.5

1. Didt van de

Trong mt thap ky gan day, cac nghién ciru dwa thude qua da
dugc phat trién manh mé do nhitng uu diém vuot troi cua duong
dua thudc nay nhu khong xam 14n, tranh 1ay nhiém, bénh nhan
¢6 thé tu diéu tri, tinh tuan tha phéc d6 didu tri cao. Tuy nhién,
han ché 16n nhét cua duong dua thude nay 1 khé dua thube du
liéu didu tri va pham vi 4p dung han ché, chi ap dung dwoc cho
mdt s& dwoc chét ¢ tinh chat 1y hoa dac biét, trong do 16p sting
14 hang rao chinh ngan can sw hdp thu thudc. Viée sir dung tic
nhan hoa hoc [am tang tinh thdm hoac diéu chinh déc tinh ly hoa
cia thude 13 2 cach tiép can truyén thong dé cai thién kha ning
tham qua da ctia dugc chat. Tuy nhién trong nhiéu truong hop,
hi¢u qua cua phuong phap nay khong dugc nhu mong doi, déc
biét 1a voi loai thude than nude va cac phan tir 16n. Ky thuat
dién di ion dugc biét dén nhu mot phuong phap dua thude chu
dong, khong xam lan da chimg t6 duoc tiém ning trong viéc van
chuyen nhiéu loai dugc chat khong thé thim qua da bang co ché
khuéch tan thy dong. Phuong phap da dugc chimg minh c6 kha
ning dua thube hiéu qua v6i nhiéu dugc chét va mot sé protein/
peptide. Tuy nhién, dién di thudc van con han ché dbi vé6i cac
thude co lidu diéu trj cao, cc protein co trong lugng phan tir 1on
va tiéu phan nano. Giai phap két hop k¥ thuat dién di thudc véi
cac phuong phap xam lan i thiéu 1a huéng di méi nham cai
thién hon nira kha ning dua thudc qua da dé c6 thé ap dung cho
cac thube ¢6 liéu diéu trj cao, cac protein phan tir lrong 16n va
cac hé mang thudc dang tiéu phan nano. Nhitng két qua nghién
ctru dat duoc cho théy tiém nang lon cua viée két hop dién di
thudc véi cac ki thuat tang tinh thdm khac trong viéc tao ra cac
hé diéu tri qua da ap dung cho phé rong cac duoc chat va protein
trong diéu trj nhiéu bénh toan than.

“Tac gia lién hé: Email: anhvoquoc@gmail.com
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2. Phuang phap thu thap tai lieu

Tét ca cac tai lidu duoc dung dé viét bai tong quan nay dugc
tim kiém trén co s& dir liéu dién tr Pubmed, ScienceDirect va
Google Scholar dén thang 6/2021 véi cac tirkhda “iontophoresis”,

“conjugation technique”, “minimally invasive”, “absorption
across skin”, “bioavailability enhancement”, “absorption
enhancement” va “transdermal enhancement”. Cac bai nghién

ctru duge xem xet chi tiét noi dung dé kiém tra tinh phu hop véi
linh vuc tong quan. Néu c6 nhiéu nghién ctru gin giéng nhau thi
nghién ctru day du, tiéu biéu nhit duoc lya chon.

3. Gidi thiéu vé dién di ion

Da la co quan 16n nhat ctia co thé dong vai trd nhw mot rao
can vat 1y va hang rao mién dich thuc hién chirc ning bao vé
ngan can sy mat nude ciing nhu sy xdm nhap cta cac tic nhan
bén ngoai [1]. Da la dwong dua thudc tiém ning nhung ciing la
rao can 16n ciia qua trinh hap thu thude, chu yéu dén tir sy bao
vé cua 16p simg. V& mit cdu trac, 16p simg 1a 16p ngoai cing
clia biéu bi, duoc hinh thanh béi céc té bao chira keratin trén
nén lipid c6 chira ceramide, cholesterol va axit béo tao nén kiéu
cu truc “gach - vita”. L6p stmg c6 cdu trac dic khit, ty trong
16n (xap xi 1,4 g/em?), c6 tinh chat ky nu6e, diém ding dién
tai pH 4-4,5 va do d6 tich dién am & didu kién pH sinh ly. Cac
thude boi trén da diéu tri cac bénh trong da va toan than trudc
tién phai thim duoc qua 16p simg [1].

Céc dang thudc ngoai da chii yéu dua thude bang co ché
khuéch tan thy dong, dua trén su chénh léch gradient ndng
d6 cua thube trén va trong da. Kha ning thdm dwoc chit
vao trong da thuong rat thap, chi gidi han ¢ cac chat phan
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Abstract:

Tontophoresis is an active drug delivery technique that has
been demonstrated to significantly enhance the transdermal
permeability of numerous active pharmaceutical
ingredients (APIs), especially with hydrophilic drugs and
large molecules. However, the technique poses limitations in
delivering medications reaching therapeutic concentrations
ofhigh-dose drugs, proteins, and nanoparticles. Conjugation
ofiontophoresis with minimally invasive delivery techniques
for further improving transdermal absorption is a potential
approach to those limitations. Succonjugation possesses
great potential to widen the application range of topical
dosage forms to various APIs and drug carrier systems. This
article aimed to review the fundamental as well as results of
studies applying the approach of combining iontophoresis
with minimally invasive drug delivery techniques, namely
electroporation, chemical enhancers, low-frequency
ultrasound, microneedle arrays, and magnetophoresis.

Keywords: active transdermal delivery, iontophoresis,
minimally invasive, transdermal enhancement.

Classification number: 3.5

tr nho va co dic tinh 1y hoa dic biét. D6i v6i phan 16n duge
chét, khuéch tan thu dong khong du dé dua thude dat néng
d6 diéu tri, kho kiém soat tbe dd va mirc do hap thu. Nhidu
phuong phép vat ly va hoa hoc khac nhau da dugc nghién
ctru 4p dung nham tang tinh thdm, thay doi ciu tric cua 16p
sung hoac tao dong luc van chuyén thube vao trong hodc
qua da. Trong do, k¥ thuat dién di ion da chiing minh dugc
kha nang lam tang hiéu qua va kiém soét viéc dua thube vao
trong da d6i voi nhiéu loai dugc chat [2].

bién di ion duge ung dung nhu mdt ky thuat dua thude
chu dong, khong xam lan vao trong hodc qua da, trong d6
dong luc van chuyén thudc 1a dong dién mot chiéu duoc tao
ra khi 4p mot hiéu dién thé phu hop 1én da. Dién di ion lam
tang kha ning van chuyén thudc thong qua 3 co ché: dan
dién, tham thau dién va khuéch tan thu dong. K¥ thuat dién
di ion ting van chuyén thudc qua da khong chi cac phan tur
thudc ion hoa ma ca cac thudc khong ion hoa va cac hoat
chat it than dau [3].
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Céc nghién ciru tién 1am sang va 1am sang cho thiy, k¥
thuat dién di ion c6 thé duge ung dung hi¢u qua trong chin
doan va diéu tri ching dau nira dau, bénh thoai hoa than
kinh, ung thu da, tim mach hay nghién ctru vic xin [4]. Bén
canh d6, k¥ thuat dat hiéu qua dan thude t6t voi cac duge
chat ¢6 phan tir lugng thap, c6 kha niang ion hoa va tan tbt
trong nudc. Ky thuat nay co thé ing dung dé dwa thudc phat
huy tac dung tai chd hoic toan than. Ngoai ra, k¥ thuat dién
di ion cling da duogc chimg minh 1a mot giai phap hiéu qua
dé van chuyén qua da cac thudc protein/peptide, cic chat
than nudc, cac phan ti 16n [4].

4. Két hop ky thuat dién di ion véi cac phuong phap xam Ian
toi thiéu

Mac du ky thuét dién di ion da dugc chiing minh cé thé
vén chuyén qua da cac thudc phan ttr nhé va mot s6 protein/
peptide nhung tng dung cua ky thuat nay van rit han ché
ddi voi cac duge chét c6 lidu diéu tri cao va cac protein co
trong lwong phan tir 16n. Dé dwa thudc qua da bang dién di
dat duoc néng dd diéu tri, c6 thé phai dung dong dién manh
trong khoang thoi gian dai, trén mdt dién tich da du rong,
diéu d6 tiém an nhiing tac dung bét loi, rui ro va anh huodng
dén sy tuan thu phac dd diéu trj cua nguoi bénh. Viéce Kkét
hop dién di ion véi cac bién phap xam lan toi thiéu, thay doi
¢6 kiém soat ciu trac cua 16p sung la glal phap c6 thé lam
tang hon nira hi¢u qua van chuyén thudc ma van giit duoc
céc uu diém cua thude dung qua da. Sy két hop nay lam
giam su can trd cia biéu bi da ddi véi viée di chuyén cua
dugc chat qua da. Nho do, thube duoc van chuyén dé dang
hon va hiéu qua hon, khong chi bang co ché dan dién ma ca
co ché khuéch tan thu dong. Tuy c6 sy thay ddi cdu trac cua
biéu bi nhung chi 1a cac thay d6i nho va nhanh chong hoi
phuc sau khi ngimng tac dong cac tac nhan gy ra sy bién doi.

4.1. Két hop dién di thuéc vdi tao kénh din thuéc bang
xung dién

Tao kénh dan thudc bang xung dién 1a ky thuat sir dung
dién ap 16n (10-1000 V) trong thoi gian rat ngin (tir vai
micro gidy dén vai mili gidy). Duéi tac dung cua dién
truong manh tinh ludng cuc cua cac phan tir lipid trong 16p
stmg bi thay d6i va ¢ su sap xép lai tao nén cac vi mao quan
trong 16p stmg. Co ché tao kénh dan thudc bang xung dién
dugc mo hinh héa ¢ hinh 1. Bén canh d6, xung dién con cé
tac dyng lam tang linh d6 dién, kha nang khuéch tan va do
dan dién cua cac phan ti [5, 6]. Két qua 1a dong thude duge
van chuyén vao bén trong da ting dang ké. Do dai xung va
cudng d6 xung 1a 2 yéu t6 quyét dinh dén sy tao vi kénh
trong 16p simg. Khi dimg viéc ap dién thé 16n, cac vi kénh
van ton tai trong mot thoi gian gitp tang dong van chuyen
dién tich, dong tham thau dién cling nhu kha nang khuéch
tan thudc qua 16p simg.
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Hinh 1. Co ché dwa thuéc bang xung dién [1].

Tao kénh dan thudc bang xung dién c6 uu diém 1a thude
tac dung nhanh, van chuyén duoce céac thude co trong lugng
phan tir 16n, t6n thuong da nhe hodc khong dang ké. Két
hop tao kénh dén thudc bang xung dién va dién di ion lam
tang cuong hon nita van chuyén thudc qua da, dong thoi cho
phép phan phéi nhanh va kiém soat chinh xéac liéu lugng.
Tuy nhién, trong mot s6 trudng hop tac dung két hop 2 ky
thuat nay cho két qua thdp hon so véi sir dung don 1¢ timg
k¥ thuat [7]. Mot s6 nghién ctru dién hinh tng dung két hop
tao kénh dan thudc bang xung dién va dién di ion dugc trinh
bay o bang 1.

Bang 1. 'ng dung két hop dién di ion véi dién xung tao kénh.

. ., Duathubc Diéu kién R
Ungdung  Dugc chat iAo R ialhaal Tém tat ket qud
- 150V,300V (10 Nongdy insulin/huyét tuong ting 12,2,
Dicu tri o\ RO (8 AR B o s
banhtide  Insulin Da chust ms), 10 xung, 3,23 v 53% khi dung di¢n di, xung dién,
duon " 04mAlen?, 60 hogc ket hop 6 150 va 300 V
¢ (120) phit (twong (mg) [6]
zgi}l]ﬂ(mo ms), Do thim 5-ﬂuorou;acil ting so v6i khuéch
Diéu tri . Invitro ¢ .. tanthydong, 1én dén 31,41 pg/em?h. Cao
S-fluorouracil .\ (1 xung/30 giay), R
ung thu da chuot A hon so vdi chi dung dién di hogc dién
0,5 mA/em?, xung [3]
3gio ¢
Thong lugng vin chuyén calcitonin 1 1247
Calcitonin ni;/cmﬂh khi dm}g dlcln (}1 ion va' Tang lén
den 2586 ng/em’h khi ket hop voi xung
_— 500V (200 ms), .,
bicu tri - dién 7]
ine canxi Invitro 15 xung
I g; ; danguoi (1 xung/phut), . o .
uyel Hormone 5 mA/om?, 4 gio Ket hop xung dlgn ting dua thuoc gap 17 .
[ lan so véi dién di. Hap thu PTH/24 gio khi
tuyén cin . AT D5
iip (PTH) str dung dién di 12 0,54 pg/em? va Ién deén
g 4,8 puglem? khi két hop véi xung dién 7]
Thong lugng vén chuyén Timolol la 3, 40,
400V(10ms), 240 va 150 pg/em?h twong tmg khuéch tin
Timolol 10 xung, thy dong, xung dién, dién di ion, giai phap
) 0,5 mA/em?, ket hop. Tich lity thuoc 621 gio la 640 va
Diéu trj 9 gio 483 nglem? twong tmg khi sir dung dién di
P Da bung A
bénh tim . va giai phap ket hop [9]
mach et A
) 400V (10ms),  Thong lugng vin chuyén Atenolol cao hon
Atenolol 10 xung, khi ket hop 2 ky thuét. Thudc tich iy 6 20
025 mAlen?,  gior1a 1.089 va 2.459 pg/em’ tuong img khi
3 gio sir dung dién di va giai phap ket hop [9]
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4.2. Két hop di¢n di thuéc véi cdc tic nhdn héa hoc
tang tinh tham

Céc chat ting kha ning thim qua da hoat dong dua trén
nhiéu co ché khac nhau lam thay d6i cdu tric hodc cac tinh
chat ctia da. Céac chit ting kha ning thim qua da c6 thé
lam thay d6i cau trac lipid kép lién bao, chiét lipid ra khoi
da tao nén cac kénh khuéch tan thudc, tang tinh linh dong
ctia lipid kép trong 16p simg, ting tinh than nudc cua té bao
simg, hodc thay doi thanh phan protein trong da [10]. Mot
sO chat tang hap thu thudc qua da con c6 thé thac déy tao ra
trang thai si€u bao hoa cia dugc chét va cai thién su phan bd
thudc trong da [11]. Co ché ting tinh thim qua da bang tac
nhan hoa hoc duge mo hinh hoa ¢ hinh 2. Cac hoa chat tang
tinh thdm dung trong dugc phdm phai dap tng duoc yéu cau
1a tro, it doc hai, it gdy di ing, phan trng nhanh va céac chirc
ning hang da phai phuc hdi nhanh chéng sau khi héa chat
dugc loai bo [12]. Cac chat 1am tang tinh tham duogc chat
qua da duoc dung phd bién thuong thude cac nhom chat
sau: sulphoxides, azone, pyrrolidone, acid béo, alcohol, chat
dién hoat, ureas, terpenes.

Dau than nuée

Thay déi
tinh phén
cuc

Lép kép lipid
lién bao

Tang tinh linh

Tang phan cyc dong, chay

<=

Micelle nghich

Hinh 2. Co’ ché tang tinh thAm qua da bang cac tac nhan hoéa
hoc [13].

Viéc sur dung céc tac nhan hoa hoc tang tinh thiAm co thé
lam giam su can trd khuéch tan thude cia 16p sing, giam
dién tré cua da va co thé tao ra cac kénh dan thude. Do vay,
néu da da dugc tang tinh thim trude bang cac tac nhan hoa
hoc, khi ap 1én da mot dién thé, duoc chat s& di chuyén qua
da dé dang hon, vdi toc do 16n hon, din dén ting thong
luong van chuyén thube qua da [14]. Sy két hop 2 k¥ thuat
nay mot mit co thé 1am giam luong ding can thiét cua cac
tac nhan hoa hoc; mat khac co thé rat ngfm duogc thoi gian,
dién thé 4p dung va dién tich da tiép xuc véi dién cuc. Picu
d6 c6 thé lam tiang tinh an toan cling nhu kha nang kiém soét
chu dong viée dua thude qua da. Mot s6 nghién ctru dai dién
g dung giai phap két hop tac nhan hoa hoc véi dién di ion
duoc trinh bay ¢ bang 2.
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Bang 2. 'ng dung két hop ky thuat dién di ion v&i tac nhan
héa hoc.

Pua thube  TAc nhin

Ungdung  Hoat chit qua md héa hoe Tom tit két qua
Thong lugng vin chuyén ting
Kiérp soat  Tolterodine Da thé Nerolidol 1,75 1an so véi dién di don thuan.
di tiéu tartrate Cai thién kha nang kiém soat di
tieu [15]
. Thong lugng van chuyén tang 4,75
Geraniol 131 506 dign di dom thudn [16]
y Kali Thong lugng van chuyén ting 4,49
E}iﬁlm dau,  diclofenac 20l ) lan so véi dién di don thuin [16]
ang A A Fa
oBm Thymol {hong luorng vin chuyén Eang 433
lan so voi dién di don thuan [16]
Kali Invivo Geraniol Higu qua chéng viém ting gép 2 lin
diclofenac chan chudt 50 voi dién di don thuan [16]
. Propylene  Thong luong dién di tang 5-7 1an so
Ngap‘ e ) glycol voi dién di don thuan [14]
vadieutri Zidovudine  Da chudt E— P
HIV/AIDS . . ong lugng dien di l%ll’lg = an
R e (]
Pidu Thong lwong van chuyén tang 1,5
< £ : . lan 50 voi dién di don thudn. C,
tang huyét  Bisoprolol Exvivo
iovidau  hemifumarate da chuot Cellosolve  gép 1,9 lin, T . giam0,7 lén, sinh
pc j kha dung dat 201 ,44% s0 voi vién
that nguc

nén [17]

4.3. Két hop dién di thuéc véi cdc méng vi kim

Pua thudc qua da bang mang vi kim 1a k¥ thuat dua
thudc voi sy xdm 14n tdi thidu nhd pha v c6 kiém soat 16p
stmg ctia biéu bi, qua do tao ra cac kénh rat nho dan thude
vao trong da. Mang vi kim dugc tao thanh tir nhiéu cau trac
3 chiéu chira dugc chat, ¢ hinh kim kich thudc tir vai chuc
t6i dudi 1.000 um. Chung c6 thé xuyén qua 16p sung cua
biéu bi dén 16p ha bi nhung khong tiép xtc v6i diy than
kinh hodc mach mau. Do d6, st dung mang vi kim it dau,
thoai mai hon so voi tiém dudi da va dac biét 1a an toan sinh
hoc [18]. Khi diéu tri bang cac mang vi kim, thudc khuéch
tan hodc vén chuyen tryc tiép tir cac dau kim vao trong da
ma khong can tham qua 16p sing, nho d6 loai bo duge hang
rdo ngan can su hap thu thudc qua da. Co ché tac dung cia
mang vi kim dugc mo hinh héa ¢ hinh 3.

Vi kim bao phl

Vi kim ran Vikim hoa tan

Vi kim réng

Hinh 3. Co’ ché tac dung chia cac mang vi kim [19].
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C6 nhiéu loai vi kim dwoc nghién ciru Gmg dung trong
viéc phan phéi thude qua da nhu vi kim hoa tan, vikim chira
tiéu phan mang thudc, vi kim tach roi, vi kim rdng, vi kim
tao gel... [20] va co thé ch1a 1am 2 nhém: mang vi kim rn
va vi kim rong. Vi kim ran ¢6 ciu trac dic khit, thube duge
bao bén ngoai hay phan bd déu trong cau trac vi kim. Khi
diéu tri, duoc chit hoa tan giai phong tur vi kim va khuéch
tan vao trong da. Vi kim rong c6 céu tric bén trong rong
nhu tén goi ctia nd. Khi diéu tri, thude co6 thé duge dua vao
trong da lién tuc tir bén ngoai théng qua cau tric réng cua vi
kim béang cac co ché khac nhau, nhu dung ap suit dy thudc,
khuéch tan, hay dung dong dién dan thude. K§ thuét nay cho
phép dua thudc duge nhiéu hon va c6 kha ning kiém soat
t6t duoc liéu luong va toc do dua thude [21]. Mot s6 nghién
ctru dai dién Ung dung mang vi kim dé ting van chuyén
thudc qua da duoc tom tit & bang 3.

Bang 3. 'ng dung két hop k¥ thuat dién di ion v&i cac mang
vi kim.

S,an iind Hoat chat i th}‘“ B,I e ! k!g“ Tém it két qui
img dung : quamd ftién hinh
20 vi kim trén bé mit duoe  Tich Ity thude lon wot ting2va 7 Jan so
Tappy Tok ~ Hormone xép hinh tron, Vikim dai  v6i dién di va mang vi kim. Thong lugng
Tokiii tingtmong (750, duingKinh 130 um,  vin chuyén thudc 13 1,86, 2,02 va
thign voe 141 t0 hop " 216 cham/gidy, lye cham 11,75 ng.emh! twong ting khi sir dung
ding (ihGH) khong do; dién di, mang vi kim va két hop 2 kj
0,5 mA/em?, 4 gio thudt [22]

) ) fox gk 5000/ AA 4
Miéng din [8vikimdugosép ot nan ham qua dating 5%, d nh
Y AP A Kkhong déng ke, tuong thich sinh hoc tot,

tham thau hinh nén. Vi kim dai ST
) o khong kich tmg da.
qua da . Invivo 800, duong kinh 400 pm, A : "
Insulin . o "7 Tic dung ha duong huyet manh, duy tri on
IDPMAP/ dachugt  Khoangcichgiia2vikim . B A
U PN dinh dwong huyet thap hon 2,7 lan so voi
diu tri tiu lien ke 1a 1 mm; i o
dum I mA. 12 i tiém dudi da va 1,7 lan so vai chi sir dung
4 el ditn di [23]
A Din chét Mang 9 vi kim cao 400, Duge Ch atvkhon.g t‘ham'quaAkhAl 1 dl ki
Dicu tri . . . . hop voi mang vi kim ¢0 thé van chuyén
. huynh Invitro 10ng 200 pum, dau nhon A 8
chong ) . , N dugc phan tr co trong lwgng 200 kDa vao
. o quangeia  dachujt  goc 28", 1,6 kglem’ trong L L
dong méu e 10 iy 03 mAlemr 5 ol trong da. Luong tich [ily qua da lon, thoi
S B9 ML, B9 i 13 i Iem dén 2,82 gio 24]
. Bl?n CUF Ag/AgCl. ) Theo doi nong do glucose trong méu v
Theo ddi, Mang vi kim 4,3 cm’x32 Ak A o]
. . phén phoi insulin theo nhu cau d¢ kigm
dieu hoa . . kim/em?. Vi kim cao 600, i N B
A Insulin Danguoi g 5ot lién tuc, tw dong duong huyet bang co
duong 10ng 400 um. Dién the £ o 3
< oy 1y . che feedback. Theo doi va diéu khién bang
huyet dionkhienbingonche e i thoa thing minh 25
feedback o Y
Dién cuc Ag/AgCl, dong K‘hong.t}mhAluq?g duqc‘ fiuq.c chat !(hl .
oy - dung dign di. Ket hop dién di va mang vi
0 dién 100, 300 va RSN S .
Dicu tri . ) .. kimtang dén trén 2 lan thong lugng van
) . Gottingen 500 pA/em’ trong 6 gid; I TPV
daunga  Sumatriptan . . . . chuyén thuoc va khong co thoi gian tre.
\ minipigs  mang 600 vi kim/ 0,785 A 2 K poh
dau b s .. Ky thuat ket hop co thé dua thuoc dat nong
cm?; vi kim hoa tan voi T e n
&HPVP 9 diéu tri tuong duong voi tri li¢u tiém
dudi da [26]
. Phoi hop dién di v6i mang vi kim ting
s Insulin . Bn AR e
Kiém sodt " . kha nang dua thuc trén 4 1an so vdi dién
o dang Diéncuc AgAgCl dong ., °
dutmg P . I diva trén 2 lan so voi mang vi kim. Hiéu
ticuphan ~ ThoNew  dién 123 mA. AP oo £k Ao
huyet trong L qua kiém soat dudng huyet tot, an todn voi
nanomang  Zealand  Mang vikim 15x15 cao O A AP
ditutitibn . nguon dién yeu lay tir dién thoai. Toc do
thudc, tich 600, rong 200 um VIR
duong dien duon dura thudc ddp tmg tot voi vige bat va tat
R dong dién [27]
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4.4. Két hop dién di ion véi séng siéu am tan sé thap

Phuong phép nay st dung séng siéu 4m & tan s6 20-100
kHz lam thay doi cau triic 16p kép lipid cua 16p simg. Khi
tiép xtc voi song siéu am, cac khoang trong va bong khi
dugc tao ra gay xdo tron 16p kép lipid cua 16p stng. Song
siéu am hoat dong theo 2 co ché 1a hiéu ung nhiét va tao
khoang tréng. Khi ap dung siéu 4m, nhiét d6 tai ving da tiép
xuc tang 1én do hap thy ning lugng song siéu am, nho do
lam tang tinh linh dong cta da va tang thong luong khuéch
tan thudc vao da. Co ché tao khoang tréng 1a hién twong
hinh thanh - phé v& va dao dong cua cac bong khi dudi tac
dung cua song siéu 4m tao nén cac kénh dan thude, 1am giam
su can tré cua 16p stng dbi voi sy khuéceh tan, van chuyén
thudc [28, 29]. Pay ciing 14 co ché chinh cua viéc ting tinh
thim ctia da bang siéu am. Co ché van chuyén thudc khi str
dung song siéu am dugc mo hinh héa trong hinh 4.

Simg situ im.

\ #
. Séngsituim

©Béngkhi  Phin i thudc

Hinh 4. Co’ ché dwa thudc bang séng siéu am [1].

Su két hop giita k¥ thuat dién di ion voi siéu am tan s thap
gitp tang cudng van chuyén thude qua da gip nhiéu 1an so voi
ap dyng don l¢ timg phuong phép. Siéu am lam giam sy can
tro hap thu va van chuyen thudc cua da, tao diéu kién cho dong
van chuyen thube bang dién di nhanh hon va hiéu qua hon. Mot
s0 tmg dung vé su van chuyén thudc qua da két hop 2 phuong
phép nay duoc thé hién trong bang 4.

Bang 4. 'ng dung két hop k¥ thuat dién di ion véi séng siéu am.

Ung dung Duge chit :)::It:auoc gzi“hl::; Tom tit két qua
280 (350) ki, Luong Fhuéc t‘he‘im ﬂuaﬁda sau 24 'gi('); ting dén
Axit 500 mWin theo thir ty: dung siéu am, dién di, ket hop
Dudng da . Da lung lon ' siéu am va dién di. Sw két hop 2 k§ thust nay
glutamic 100, 150,200 L PR .
Alem?. 24 i cho kha ning tham cao nhat lén dén 240% o
WAVEI, 289" 350 kHz 50 v6i nhom b chimg [30]
20 kHz, Théng hrgng van chuyén thude khi din di 2
Piéu i i M Wi, 3 ngfem?h. Gia tri nay phén bo rong, dat dén
tangnhan ~ Mannitol da chudt 1 phut; 800 ng/em?h khi sir dung siéu am tin s6 thip
ap ' 0,4 mA/en, va dat 2046 ng/em? h khi két hop siéu am voi
4 gio dién di [31]
Kha nang hoa tan trong nude >3 lan so véi
. . Exvivova  7T-8 Wi, Ketoprofen don thudn (58,54 ug/ml).
D - ,
}?:Igtdau’ k:tzdzl(i?ee; invivoda 30 phut; Luong Dendrimer Ketoprofen thim qua da
' P chuot 0,38 mA/cm? cao, 16 hon 7 In so véi Ketoprofen don
thudn [32]
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4.5. Két hop dién di ion véi tir truong

Tao ra tir trudng ph hop co thé gitip van chuyén thude cha
dong qua da [33]. T trudng Gng dung trong dua thude thuong
dugc tao ra boi nam chdm vinh ciru ¢6 cuong d¢ tir truong nam
trong khoang 102-5.102mT. Céc phan tir duoc chét ¢6 thé dugc
van chuyén qua hang rao hap thu dong thoi bang 2 co ché: dan
tir va thim théu tir. Co ché dan tir (magnetorepulsion) dya trén
hién tuong chuyén dong co hudng cia cac hat nhiém tir trong
dién tir truong. Tir truong ap 18n da s& day cac phan tir/tiéu phan
thudc c6 mang tir tinh hodc bi nhiém tir vao da. Co ché thir 2
xay ra do sy tham thau tir (magnetohydrokinesis) tao ra cac
dong cht Iong di chuyén hudng vao trong da dudi tac dong cua
tir truong [34]. Két qua 1a sy van chuyén nude duge ting cuong
kéo theo sy van chuyén cac chat hoa tan ciing duoc ting cuong.

Su két hop cua lidu phap dién truong, tir truong va dién di
ion gitip ndng cao hiéu qua trong didu tri bang dién hoa tri lidu
cho mot ving trén da. Su két hop nay tao ra hiéu (mg dién hoa
tri liéu duoc goi la “dién truyén dich”. Ung dung dau tién duoc
dwa ra 1a hé thong phan phdi thudc qua da bang thiét bi quan
dién di dong. Thudc va cac cht dién giai dugc hfip thu nhanh
chéng trén khap da khi mot dién tir trudng dugc 4p dung trén
thiét bi nay [35]. Phat minh cua [35] dugc tlep tuc phat trién
mot hé thong cung cap thude tur dong qua da bang miéng dan
tham thau. Miéng dan nay co thé van chuyén dugc cac thude
c6 trong lugng phan tir [6n mot cach hi¢u qua dén dung vi tri
can diéu tri.

£ ~
9. Ket luan

Su két hop k¥ thuat dién di ion véi cac phuong phap pha v
c6 kiém soat 16p stmg di dugce nghién ctru rong ri trong nhimg
nam gan day. Su két hop nay tao ra tic dung hop dong trong

tang hidu qua dua thudc qua da béng cach lam giam sy can tro

cua 10p simg va van chuyén thudc chii dong bang dong dién,
trong khi van gitr dugc cac uu diém cua duong dung thudc qua
da. Ky thut phdi hop nay c6 thé gitp dua thudc qua da dat
nong do diéu trj ddi voi cac thude co lidu didu tri cao, trong
lwong phan tir 16n, cac protein/peptid va cac hoat chat than
nudce. Nhiing tién bo dat duoc trong sy phat trién cua thiét bi
dién tr, cong nghé bao ché va vat liéu mo ra nhiéu img dung
cta dién di ion trong dleu tri bénh trén 1m sang. Pidu nay gop
phén thuc diy su phat trién cua viéc ung dung cong nghé hién
dai vao phat trién cac bao ché mai hiéu qua hon, an toan hon.
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Xay dimg quy trinh dinh hwong acid asperulosidic trong thuég bit tir bai thude h try i r
thodi hda cdt song ciia wong y Neuyén Thién Chung bing phuwong phap HPLC
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Tom tit:

Bai thudc hd trg diéu tri thodi hda cot song ciia lwong y Nguyén Thién Chung (goi la BT) gom 13 vi thude da duge chirng
minh co6 tac dung giam dau, khang viém trén dong vat va di dwgc phat trién thanh dang thude bét. Nghién ciru nay duge
thye hi¢n nham xay dyng phwong phap dinh lwgng acid asperulosidic, chit diém chi trong thudc bot BT, bing phwong
phip sic ky 16ng hiéu ning cao (HPLC). Céc diéu kién xir Iy miu thir va diéu kién HPLC dinh lwong dwoc nghién ciru lya
chon. Quy trinh dinh lrong da dwoc thim dinh theo hwéng din ciia Hoi dong qudc té vé hai hoa cac yéu ciu ki thuat dbi
v6i dwge phim ding cho ngudi (ICH) vé tinh twong thich hé thong, d9 dic hi¢u, tinh tuyén tinh, dd chinh xac va d§ ding.
Methanol dwogc chon 1am dung méi dé chuin bi miu thir va ty 1¢ giira thuc bot BT va methanol 1a 300:25 (mg/ml). Diéu
kién HPLC dugc chon aé dinh lwgng acid asperulosidic gf)m ¢t C18 Shimpack GIST (250%4,6 mm, 5 pm), budc séng phat
hién 236 nm, nhiét do c¢t 30°C, toc do dong 1 ml/phut va thé tich tiém 10 pl. Pha dong la hén hgp ciia acetonitril va H PO,
0,1% vdi ty 1€ 9,5:90,5 (tt/tt). Phwong phap dinh lugng cho thay su twong quan tuyen tinh cao giira di¢n tich pic va nong
do acid asperulosidic (r’=0,9987). Gia tri d9 1éch chuén tuwong doi (RSD) ciia d¢ chinh xdc trung gian l1a 1,24%. Ty 1€ phuc
hoi trong khoing 91,22-99,76%. Quy trinh dinh lwgng acid asperulosidic trong thudc bot BT dép dng cac yéu ciu thim
dinh va c6 thé dwoc ap dung dé xdy dung tiéu chuén va theo doi chét lwgng ciia thude bot BT.

Tir khéa: acid asperulosidic, bai thudc thoai héa cot song, dinh lwgng, HPLC, thudc bot.
Chi 56 phan logi: 3.5

1. Dét van dé

Bai thubc thoai hoa cot séng cua lvong y Nguyén Thién
Chung gdm 13 dugc liéu (Ma d&, Coi xay, Co tranh, Diy
mang bat, Rau méo, Y di, Co xudc, Nhau, Dung dinh, Mia
do, Rau bg, Mudp gai, Pinh lang la x¢) da dugc ching minh
c6 tac dung giam dau va khang viém trén chudt [1]. Bai thudc
da duogc nghién ctru didu ché thanh cong dudi dang cao kho va
xdy dung phuong phép dinh tinh va dinh luong cac chit diém
chi [2, 3]. V&1 muc tiéu tao thudn tién cho nguoi st dung, cao
khoé BT da duoc tiép tuc nghién ciru phat trién thanh dang
thudc bot BT, st dung cac ta dugc cai thién tinh tron chay

Hinh 1. C4u tric héa hoc cua acid asperulosidic.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

g0m maltodextrin va dextrose voi ty 1¢ cao kho trong thude
bot 1a 30%.

Acid asperulosidic (hinh 1) 1a chét diém chi quan trong
cta cao kho BT [2, 3]. Vi vdy, viéc nghién cru xay dung quy
trinh dinh lwong acid asperulosidic trong thube bot tir BT dé
kiém sodt chit luong va xy dung tiéu chuan co s san phdm
thube bot BT 1a nghién ctru mang tinh cap thiét. Nghién ctru
nay dugc thuc hién voi muc tiéu xay dung va tham dinh quy
trinh dinh lugng acid asperulosidic thudc bot tir BT bang
phuong phap HPLC.

“Tac gia lién hé: Email: duchanh@ump.edu.vn
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Thudc bot BT, acid asperulosidic (ham lugng 97,41%)
dwoc cung cap boi Khoa Duge, Truong Pai hoc Y Dugc TP
HO Chi Minh. CHCI, va H,SO, dat tiéu chuan phan tich (Trung
Quéc). Methanol va H, PO dat tiéu chuan phan tich (Merck,
Dtic). Acetonitril (Scharlau Tay Ban Nha) va nudc cat 2 lan
dat tidu chuan dung cho HPLC.

2.2. Phwong phdp nghién ciru

Khdo sdt quy trinh xit Iy mdu: St dung phuong phap sac ky
16p méng (SKLM) dé khao sat chon dung moi chiét xuat acid
asperulosidic trong BT véi diéu kién khao sat nhu sau:
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Abstract:

Nguyen Thien Chung’s remedy which consists of 13
medicinal herbs had been demonstrated its analgesic and
anti-inflammatory effects on animal experiments. This
remedy has further been developed into powder form.
This study was conducted to develop a method to quantify
asperulosidic acid, the important marker in BT powder, by
high-performance liquid chromatography (HPLC). Sample
processing conditions and quantitative HPLC conditions
were screened. The HPLC method was validated according
to the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH)
guidelines for system suitability, specificity, linearity,
precision and accuracy. Methanol was chosen as the solvent
for sample preparation and the ratio between BT powder and
methanol was 300:25 (mg/ml). The selected HPLC conditions
included a C18 Shimpack GIST column (250%4.6 mm, 5 pm),
a detection wavelength of 236 nm, a column temperature of
30°C, a flow rate of 1 ml/min, and an injection volume of 10
pl. The mobile phase was a mixture of acetonitrile and 0.1%
H,PO, with a ratio of 9.5:90.5 (v/v). The quantitative method
showed a good linear correlation between the peak area
and the concentration of asperulosidic acid (r’=0.9987). The
Relative standard deviation (RSD) value of the intermediate
precision was 1.24%. The recovery was found in a range
of 91.22-99.76%. The HPLC method for asperulosidic acid
quantification in BT powder met the validation requirements
and could be applied to standardise and evaluate the quality
of BT powder.

Keywords: asperulosidic acid, HPLC, powder, quantitation,
the spinal degeneration remedy.
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- Dung dich d6i chiéu gdc: Can 3 mg chét chuan acid
asperulosidic, cho vao binh dinh mtc 10 ml. Thém 9 ml
methanol, siéu am 15 phut, dé nguoi dén nhiét do phong, bod
sung methanol dén vach, lic déu.

- Dung dich dbi chiéu: Cho 1 ml dung dich dbi chiéu gdc
vao binh dinh mérc 10 ml, bd sung methanol dén vach, lac
déu. Dung dich acid asperulosidic ddi chiéu c6 nong do 30
pg/ml trong methanol.

- Dung dich thir: Can 500 mg thudc bot BT, cho vao binh
dinh mac 25 ml. Thém 20 ml methanol, siéu am 30 phut,
dé nguoi dén nhiét do phong, bod sung methanol dén vach,
lac déu, loc. Tién hanh tuong tu vdi cac dung moi ethanol,
acetonitril va nudc.

Trién khai SKLM v6i hé dung méi trién khai CH,CI -
MeOH - H,0O (60:40:10, 16p dudi) va phat hi¢n bang thuoc
thf].’,H2SO A 10% trong ethanol (sdy & 195‘@). Cpon dur}g moi
chiét dugc nhiéu acid asperulosidic nhat dé chuan bi mau thu.

Khao sat chon ty 1¢é thuéce bot BT va dung maoi chudn bi
mau thir: Ding dung moi chiét xuit duoc chon dé khao sat
va chon ty 1€ thudc bot BT va dung moi chuén bi mau thu.
Tién hanh thyc nghiém véi 2 ty 18 thube bot BT va dung moi
nhu sau:

- Ty 18 1: Céan chinh x4c 300 mg thudc bot BT va chiét véi
25 ml dung méi dugc chon.

- Ty 18 2: Cén chinh x4c 300 mg thudc bot BT va chiét véi
50 ml dung moi dugc chon.

Chiét xuit bang phuong phap siéu am trong 30 phut,
chuén bi 3 mau thu riéng biét cho mdi ty 1¢. Kiém tra hiéu
suat chiét acid asperulosidic ctia 2 ty 1& khao sat bang phuong
phap HPLC theo diéu kién sic ky dwoc chon. Chon ty 1& c6
thé tich dung méi chiét thap va chiét dugc tdi da chat diém chi
acid asperulosidic.

Khao sat diéu kién HPLC dinh lwong acid asperulosidic
trong thuéc bot BT: Sir dung hé thong sic ky Shimadzu LC-
2030C 3D plus, detector PDA (Nhat Ban), cot sic ky C18
Shimpack GIST (250x4,6 mm, 5 pum) va tién c6t HQ105C18
(10x4,6 mm, 5 um) (Thermo Scientific, M), nhiét do cot
30°C, budc song phat hién 236 nm, thé tich tiém mau 10 pl.
Thim do mét sé chuong trinh pha dong (bang 1). Chon diéu
kién HPLC sao cho pic acid asperulosidic tach hoan toan khoi
céc pic tap trong mau thir va cac thong sb sic ky dat yéu cau.
Bang 1. Pha déng khao sat diéu kién HPLC dinh lwong acid
asperulosidic trong thudc bot BT.

Diéu kién pha dong % acetonitril % dung dich H,PO, 0,1%
I 10 90
II 9,5 90,5
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Tham dinh quy trinh dinh heong acid asperulosidic trong
thuéc bot BT: Quy trinh dinh luong acid asperulosidic trong
thudc bot BT dugc thdm dinh theo huéng dan ctia ICH vé tinh
twong thich hé thong, tinh dic hiéu, tinh tuyén tinh, do chinh xéc
va do ding [4].

3. Két qua va ban luan
3.1. Khdo sdt quy trinh xiv Iy méu

Khdo sat dung méi chiét xudt acid asperulosidic trong mau
thir: Két qua SKLM phan tich thanh phan dich chiét thudc bot
BT khi chiét xuat bang 4 dung mdi khac nhau (nudc, methanol,
acetonitril, ethanol 96%) dugc trinh bay ¢ hinh 2.

ACN Bt Me N Asp
Hinh 2. SKLM khao sét thanh phan cac dich chiét thuéc bot BT.
ACN: dich chiét acetopitril; Et: dich chiét ethanol 96%; Me: dich chi(?t
met,hanol; N: dich chiét nwéc; Asp: dung dich acid asperulosidic doi
chiéu.

Két qua SKLM cho thy, ethanol 96%, methanol va nu6c déu
chiét dugc acid asperulosidic. Acetonitril hdu nhu khong chiét
dugc chat diém chi acid asperulosidic. Methanol 1a dung moi
cho vét acid asperulosidic trong thanh phan dich chiét dam nhat,
chimg to methanol 1a dung méi chiét duoc nhiéu acid asperulosidic
nhat. Vi vay, methanol dugc chon lam dung moi chiét xuét acid
asperulosidic tir thubc bot BT dé diéu ché méu thir.

Khao sdt chon ty 1é thuée bot BT va dung méi chudn bi mau
thir: Bang 2 trinh bay ham luong acid asperulosidic xac dinh
dugc voi 2 ty 1€ thude bot BT va methanol khao sat. Phan tich
théng ké cho thay, lugng acid asperulosidic chiét dugc vai 2 ty
16 khao sat khac nhau khong ¢6 ¥ nghia thong ké (p>0,05). Nhu
vay, v6i ciing mot lugng thube bot BT, khi ting gip doi luong
dung méi methanol chiét xuat, lwong acid asperulosidic chiét
dugc khong tang thém. Vay, dung mdi methanol vai ty 1¢ thude
bot BT va methanol (300:25) dugc chon lam didu kién chiét
xuat acid asperulosidic trong phuong phap chuin bi mau thir
dinh luong acid asperulosidic trong thudc bot BT.

Bang 2. Ham Iwong acid asperulosidic xac dinh dwoc véi 2 ty
1é thuoc bot BT:methanol khao sat.

T§ I¢ thude bjt BT va methanol (mg/ml)  Ham Lrgng acid asperulosidic trong thude bt BT (%, kl/kl)

300:25 0,0967+0,0004
300:50 0,0962+0,0010
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Khao sat diéu kién HPLC dinh luwong acid asperulosidic
trong thuéc bt BT: Két qua HPLC khao sat cac chuong
trinh pha dong dinh luong acid asperulosid trong mau thir
duogc trinh bay trong hinh 3.
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Hinh 3. Sac ky dé HPLC phan tich mau thir thubéc bot BT véi
cac chwong trinh pha dong khao sat.

Két qua hinh 3 cho thy, diéu kién sic ky I khong tach
duoc pic acid asperulosidic. Diéu kién sic ky II cho pic acid
asperulosidic trén sac ky do dat yéu cau dbi voi pic dinh luong
trong phuong phap phén tich HPLC. Vi vay, diéu kién sic ky
II dugc chon dé dinh lugng acid asperulosidic trong trong mau
thir thude bot BT.

3.2. Quy trinh dinh luwgng acid asperulosidic trong thuéc bot BT

Mau chuan: Can 1 mg acid asperulosidic chuan vao binh
dinh mtc 10 ml, thém 7 ml methanol, si€u am 15 phaut, aé
ngudi, bd sung methanol dén vach, lic déu, loc qua mang loc
0,22 pm.

Mau thir: Can 300 mg thude bot BT cho vao binh dinh mire
25 ml. Thém 23 ml methanol, siéu am 30 phut, dé ngudi dén
nhiét d6 phong, bd sung methanol dén vach, lac déu, loc qua
mang loc 0,22 pm.

Diéu kién HPLC: May HPLC Shimadzu LC-2030C 3D
Plus, detector PDA (Nhat Ban), cot C18 Shimpack GIST
(250%4,6 mm, 5 um), budc song phat hién 236 nm, nhiét d§ cot
30°C, toc do dong 1 ml/phit, thé tich tiém méau 10 pl. Pha dong
gdm acetonitril va dung dich H,PO, 0,1% vdi ty 1€ 9,5:90,5.

Ham luong acid asperulosidic (%) trong thudc bot BT duoc
tinh theo cong thirc sau:

S¢ X C x 25

X0 = 5,
C

X a x 100
trong do: S, S_: dién tich pic acid asperulosidic cua mau thur
va mau chuan; C: néng d6 dung dich acid asperulosidic chuan
(mg/ml); m;: khoi lugng cén ciia mau thu (da trir o am) (mg);
a: ham luong cuia acid asperulosidic chuan.

33. T h'tfm dinh quy trinh dinh luong acid asperulosidic
trong thuoc bot BT

Tinh twong thich h¢ théng: Chuan bi dung dich thir bing
cach can 300 mg thudc bot BT vao binh qinh mirc 25 ml.
Thém 23 ml methanol, si€u &m 30 phut, dé ngudi dén nhiét
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do phong, bd sung methanol dén vach, lic déu, loc qua mang
loc 0,22 pum.

Can bang cot bang pha dong it nhat 15 phat. Tiém 6 lan
lién tiép cing mot mau dung dich thir. Két qua bang 3 cho
thdy, cac thong s6 thoi gian luu, dién tich pic c6 RSD<2%. Hé
sO bt dbi, do phan giai, s6 dia Iy thuyét dat yéu cau phan tich.
Nhu vay, phwong phap HPLC dinh lugng acid asperulosidic
trong thu6c bot BT dat tinh twong thich hé thong.

Bang 3. Tinh twong thich hé théng cta phwong phap dinh
lwong acid asperulosidic trong thudc bot BT.

TT t, (phif) S(mAUs) D§phangidiR, D)phingidiR, Hesébitdli N
1 10,565 90853 1,705 1,674 0,992 8027
2 10482 91126 1,712 1,642 0,986 8113
3 10338 92709 1,723 1,682 0977 7954
4 10417 91011 1,694 1,655 0,954 8239
5 10,526 89532 1,704 1,679 1,003 8412
6 10493 91665 1,718 1,643 0,995 8125
B 10470 9114933 1,709 1,663 0,985 8145
%RSD 0,78 1,14

Yacu o RSDO% R>LS R>15 0,8<A <12

phan tich g 5 g

Tinh ddc hiéu: Hinh 4 cho thay sic ky do clia mau tring
khong c6 pic xuit hién trong khoang thoi gian luu twong
tmg v6i thoi gian luu cua pic acid asperulosidic trong mau
chuan (khoang 10,47 phut). Sic ky d6 cia méu thir cho pic
¢6 thoi gian luu tuong Gng voi pic acid asperulosidic trong
mau chuén. Khi thém chuin vao mau thir, chiéu cao va dién
tich pic acid asperulosidic trong mau thir tang.
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Hinh 4. Sac ky dd HPLC khao sat tinh déc hiéu cta quy trinh
dinh lwong acid asperulosidic trong thuéc bot BT (t, cua acid
asperulosidic la 10,47 phut).
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Do tinh khiét pic ciia acid asperulosidic trong mau chuan
va mau thir dat yéu cau (hinh 5).
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Hinh 5. P6 tinh khiét pic cta acid asperulosidic trong mau
chuan va mau thi.

Tinh tuyén tinh: Chuan bi dung dich d6i chiéu gbc bang
cach can 5,6 mg chit chudn acid asperulosidic, cho vao binh
dinh mtc 5 ml. Thém 4 ml methanol, si€u am trong 15 pht,
dé ngudi ¢ nhiét do phong, bd sung methanol dén vach, lic
déu. Dung dich dbi chiéu gbc c6 ndong d6 1,0910 mg/ml. Pha
lodng dung dich dbi chiéu gdc trong binh dinh mutrc 10 ml
bang methanol thu duoc cic dung dich chuin co ndng do
0,0076, 0,0153, 0,0273, 0,0382, 0,0545, 0,0818 mg/ml. Két
qua khao sat mdi twong quan giira dién tich pic va nong do
acid asperulosidic duoc trinh bay trong bang 4 va hinh 6.
Bang 4. Twong quan giira dién tich pic va néng dé acid
asperulosidic.

Nong d9 (mg/ml) Dién tich pic
0,0076 64942
0,0153 122115
0,0273 233180
0,0382 321569
0,0545 445127
0,0818 700516

800000 y = 8515922,02x - 4409,40

600000 R?=0,9987

400000

200000

0 - ; ; ; ‘

000  ,020  ,040 ,060 ,080 ,100
Hinh 6. Twong quan giira néng dé va dién tich pic acid
asperulosidic.

Do chinh xac: Chuén bi dung dich thu béng cach can
chinh x4c khoang 300 mg thudc bot BT vao binh dinh mirc
25 ml. Thém 23 ml methanol, siéu 4m 30 phat, dé ngudi dén
nhiét d§ phong, bd sung methanol dén vach, lc déu, loc qua
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mang loc 0,22 um. Tién hanh chuén bi tuong tu 5 miu dung
dich thir con lai.

Tién hanh phén tich 6 miu dung dich thir & cing mot
diéu kién trong ngay 1 va 2. Két qua khao sat do lap lai
va d¢ chinh xac trung gian cia quy trinh dinh lugng acid
asperulosidic trong thudc bot BT dugc trinh bay & bang 5.

Bang 5. BJ lap lai va dé chinh xac trung gian cta quy trinh
dinh lwong.

Ngay 1 Ngdy2
Khdi . Ham Iug‘n'g.aad Kidi Dién Ham lwgm.g.acrd

T . Diéntich asperulosidic . asperulosidic
luwgng cin Ao lwong cin  tich i i
ng) pic trong thuoc bjt (ng) i trong thuoc bt

& BT (%) Pe prey

1 3002 93125 10,0994 3004 91509 0,0976

2 301,7 91245 0,0969 302,1 92156 0,0978

3 302,8 90448 0,0957 303,2 90237 0,0954

4 298,5 89973 0,0965 2989 92285 0,0990

5 301,6 92162 0,0979 301,8 91937 0,0976

6 300,5 9125 0,0971 300,8 90264 0,0962

Trung binh 0,0972 0,0973

RSD (%) 1,30 131

Két qua théng ké: Ftn=1,003 < F0,05 = 5,050 — Sur khéc bit két qua thu drge giita 2 ngay khéc nhau khong
¢ § nghia vé méit thing k.

Két qua thong ké do chinh xac trong ngay (d6 lap lai)
cling nhu ¢ cac ngay phan tich khac nhau (d6 chinh xac trung
gian) cho thdy, ham luong trung binh cua acid asperulosidic
trong thude bot BT 1a 0,0973%, gia tri RSD <2%, F _<F .,
ching to phuong phap HPLC dinh luong acid asperulosidic
trong thude bot BT ¢ do chinh xac cao.

Gioi han phat hién va dinh lwong: Tién hanh phan tich
mau chuan acid asperulosidic 3 néng d6 40 pg/ml, sau d6 pha
lodng dan dén khi dung dich chuin khéng con xuat hién tin
hiéu ctia acid asperulosidic & nong d6 0,008 pg/ml (bang 6).
Tai nong d6 0,08 pg/ml ghi nhan tin hi¢u S/N=3 nén 0,08
pg/ml 1a gioi han phat hién (LOD) cua phuong phap. Gidi
han dinh lwgng (LOQ)=3xLOD=3%0,08=0,24 ng/ml [5].

Bang 6. Két qua xac dinh néng d6 gi&i han LOD.

Nong df chudn (ug/ml) 40 0 2 04 008 0008
340259 85076 14956 2837 786

Dién tich pic Khong cd tin hi¢u

P ding: Thém chit chuan acid asperulosidic vao
mau thir & cac mirc 80, 100 va 120% so v&i nong do acid
asperulosidic dinh lwong. Két qua khao sat d6 ding duoc
trinh bay ¢ bang 7.
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Bang 7. Két qua khao sat dé dang cua phwong phap dinh
lwong.

Micnongd)  Lwongchuin  Luwongchuin  Tyl¢ Gid tri
thém vao thém vio (mg) thuhdi (mg)  hdiphuc (%)  trung binh
0,2081 94,58
TB =93,83%
80% 0,22 0,2105 95,68
RSD =2,47%
0,2007 91,22
0,2581 99,28
TB=97,67%
100% 0,26 0,2468 94,94
RSD =2,44%
0,2568 98,79
03192 99,76
TB =97,89%
120% 0,32 03132 97,86
RSD =1,9%
03074 96,05

TB: trung binh.

Két qua bang 5 cho thay, ham luong trung binh ctia acid
asperulosidic trong thudc bot BT khoang 0,0973% (kl/kl).
Theo yéu cau vé d6 hdi phuc va RSD twong tmg v6i ndng
d6 chét phan tich, ty 1& hdi phuc cho phép ctia phuong phap
dinh luong acid asperulosidic trong khoang 90-107% va
RSD<5,3% [4]. Két qua bang 7 cho thdy, quy trinh dinh
luong acid asperulosidic trong thudc bot BT dat yéu cau vé
do dang.

4. Két luan

Quy trinh dinh lugng acid asperulosidic trong thudc
bot BT gém quy trinh xir Iy mau thir va quy trinh HPLC
dinh luogng acid asperulosidic trong thudc bot BT da duoc
nghién cttu xay dung thanh cong. Quy trinh dinh lugng
da duge tham dinh dat cac yéu cau vé tinh tuong thich hé
théng, tinh tuyén tinh, d¢ dac hiéu. B¢ chinh x4ac trung gian
(RSD=1,24%) va d¢ dung cua phuong phap dinh lugng
(trong khoang 91,22-99,76%) dat yéu cau.
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Xay dung quy trinh k§ thuit wom va chim soc ciy ho tiéu
(Piper nigrum L.) giai doan sau in vitro
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Tom tit:

Nghién ciru nay dwge tién hanh nhim khio sat cac yéu té anh hwéng dén kha niing sinh truéng va phat trién caa
cay hé tiéu Vinh Linh in vitro & giai doan vuon wom. Két qua cho thay, Viec huin luyén ciy hé tiéu in vitro bang cach
dat binh nu01 cay day kin nap trong vuon wom 2 tuin da lam tang ty 1€ song va kha nang sinh tru’(rng cua cay Cac
cay in vitro cin phai dat Kkhdi lwgng 0,7-0,9 g truwdc khi dwee trong vao bau wom cay chira gia thé véi ty 1é dit do
bazan:phén bo:xo dira:triu hun la 5:2:2:1. Bén phan NPK nong dd 0,2% xen ké véi phan bon 1a Nupe 0,2% dinh
ky 2 tudn/lin giup cay hé tiéu sinh trudéng tot va dat tiéu chuan Xufit vuon sau khoang 5 thang. Két qua nghién ctru
da thiét lap dwoc quy trlnh ky thuit wom va cham séc cay glong ho tiéu sau giai doan in vitro, gop phan hoan thién
quy trinh san Xuit cay glong hd tiéu bang phwong phap vi nhan glong

Tir khod: hd tiéu, in vitro, Piper nigrum L., Vinh Linh, vuedn wom.

Chi s6 phén loai: 4.1
1. Dat van dé

Chiém hon 40% vé san lugng va gan 60% thi phan xuat
khéu ho tiéu ctia thé gioi, Viét Nam ludn giit vi thé sé mot thé
gioi vé san xudt va xuat khau ho tiéu [1]. Cay hé tiéu (Piper
nigrum L.) hay con goi 1 cy tiéu thudc ho h tidu (Piperaceac),
1 cay trong chil luc clia nudc ta, voi dién tich khoang hon 130
nghin ha, tip trung chu yéu & ving Pong Nam B§ va Tay
Nguyén do diéu kién khi hau va thé nhudng phu hop. Mic du
¢6 loi thé 16m so v6i nhiéu nudce san xuat hd tidu trén thé gioi,
nhung san xuét hd tiéu hién nay & nudc ta chua that su bén
vitng do nhiéu nguyén nhan, trong do chat lugng céy glong
khong dam bao 1a mot trong nhitng yéu td gy nhiéu tro ngai.

Trong ty nhién, cdy hd tiéu c6 thé duoc nhan gidng bing
hat hogc giam hom tur canh than, canh luon va canh qua. Cac
phuong phap nhén giéng truyén théng nay thuong c6 hé 50
nhén giong thap, thoi gian dai, phu thude vao diéu kién thoi
tlet cdy giong co the mang cac mam bénh va khong dong nhat
vé mit di truyén néu nhan bang hat [2]. Dé khéc phuc cac han
ché nay, phuong phap nhén giong in vitro 1a mot giai phap hiéu
qua vi cho h¢ so nhan glong cao, cay glong tao ra hoan toan
sach bénh, dong nhét vé kiéu hinh va 0 thé san xuat dugc &
quy md 16n [3]. Nghién ctru ddu tién vé nhan gidng in vitro ciy
h6 tidu duoc cong bd 'vao nam 1984, st dung vat li¢u ban dau
gom chdi nach, 14, cubng 14 va doan than [4]. Turdo dén nay, da
co nhleu bao cdo viée san xuét thanh cong cay hd tidu in vitro tir
cac ngudn vat liéu khac nhau [5-10]. Tuy nhién, cic nghién ctru
vé ky thuat trong va cham séc cy ho tiéu in vitro & giai doan
vuon wom lai rat han ché véi chi hai béo céo duy nhét. Cu thé,
V.M. Verma (2019) [11] thyc hién thi nghiém chuyén cay hd

‘Tac gia lién hé: Email: ntthao@vnua.edu.vn
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tidu in vitro gidng Sri Lanka ra trong & didu kién vuon wom
trén gia thé dat tron voi vermiculite (ty 1¢ 1:1) cho ty 1¢ cay
séng dat 68%. X. Meng va cs (2021) [2] st dung dat bun, dat
cat, xo dra (ty 18 twong (g 1:1:2) lam gia thé tiép nhan cay
h tiéu in vitro voi ty 18 cay song dat 89 6% [2]. Cling theo 2
nghién ctru nay, cac cdy hd tiéu in vitro can dugc wom trong
nha lu6i 7-10 thang moi dat tidu chuan xuat vuon [2, 11].

Nhitng nim gin dy, nhém nghién ctru ciia chung toi da
xdy dung thanh cong quy trinh nhan nhanh in vitro cay hd tidu
Vinh Linh giai doan phong thi nghiém, cho hé s6 nhan giéng
cao, cac cay con in vitro sinh trudng, phat trién tdt, sach bénh
va dong nhdt vé mat di truyén [10]. D& hoan thién quy trinh
san xuat cdy gidng ho tiéu bing phuong phap nhan giong in
vitro, can thiét phai xac dinh duoc cac diéu kién vom va cham
soc cdy O giai doan vuon wom. Cac cdy in vitro khi chuyén
tir moi truong vo tring voi day di cac didu kién phat trién toi
wu sang moi truong ty nhién co nhiéu bién dong vé diéu kién
song, d& 1am cdy mat nuc’fc héo khd, cho ty 1& cdy song thip,
cay sinh truong phat trién kém [12]. Mit khac, thoi gian smh
trudng cua cay hd tiéu in vitro trong vuon wom trude khi xudt
vuon kha dai [2, 11], nén nhu cdu dinh dudng ciia cdy la rat
cao. Do vay, cac yéu td nhu tiéu chuan cdy in vitro, bién phap
huan luyén cdy trude khi dua ra trong ¢ vuon wom, gia thé
trong cdy va bd sung dinh dudng cho ciy théng qua phan bén
phai dwoc khao sat. Trén co so d6, nghién ctru nay duoc tién
hanh nhdm xay dung quy trinh k¥ thuat sau giai doan in vitro
cho cdy ho tiéu Vinh Linh, gop phan hoan thién quy trinh vi
nhén giéng cdy ho tiéu chat lugng cao.
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Abstract:

This study was conducted with the aim of determining
the factors that affect the growth and development
of in vitro-derived pepper plantlets variety Vinh Linh
in greenhouse. The results indicated that gradual
adaptation of in vitro plantlets to ex vitro environment
by placing enclosed plantlets-containing culture vessels
in greenhouse for 2 weeks improved the survival
and growth of pepper plantlets upon transfer to
acclimatization substrate. The plantlets were required to
reach the weight of 0.7-0.9 g before transplanting into
nursery bags containing substrate that was red soil:cow
dung:coconut husk:rice husk (5:2:2:1). Alternative
application of NPK 0.2% and foliar fertilizer Nupe
0.2% every 2 weeks positively affected plant growth and
the plants were ready for transplanting into the field
after about 5 months. The research results establish an
acclimatization protocol for pepper plantlets post-in
vitro stage that helps to complete the protocol for pepper
production using micropropagation method.

Keywords: greenhouse, in vitro, pepper, Piper nigrum L.,
Vinh Linh.

Classification number: 4.1
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Cay ho tiéu Vinh Linh in vitro sinh truéng phét trién
tdt, co chiéu cao 3,5-5,5 cm, 3-5 14, bd ré& khoé manh va co
nhiéu hon 4 ré.

Nghién ctru duge tién hanh tir thang 6/2019 dén thang
12/2020 tai Vién Khoa hoc Ky thudt Nong Lam nghié¢p Tay
Nguyén.

2.2. Diéu kién thi nghiém va ky thudt chim séc

Céc thi nghiém duoc tién hanh trong nha ludi ¢ méi che
mua hoan toan va ludi den giam 50% cuong do anh sang,
nhiét 46 dao dong trong khoang 27-30°C, d6 4m 55-60%.

Ngoai yéu tb thi nghiém, cac k§ thuat cham soc nhu tudi
nudc hay phong trir sau bénh dugc thyc hién giéng nhau &
tat ca cac nghiém thuc. Dé giit 4m va cung cip dinh dudng
cho cay sau khi chuyén ra tréng & vuon wom, phuong phép
tudi nudc phun suwong duoc ap dung 2 1an/ngay, phan bon 1a
Nupe 0,2% dugc bd sung sau 2 tuan trong khi cay da bén ré
va bon dinh ky 2 tuan/lan dé bo sung cac chat dinh dudng
thiét yéu cho cay.

2.3. Phwong phap

Chudn bi gid thé: Gia thé dugc s dung ¢ thanh phan
gdém dit do bazan phdi tron v6i xo dira, triu hun va phan
bo hoai muc & cac ty 16 khac nhau. Dat do bazan duoc hip
khtr tring ¢ diéu kién 121°C, 1 atm, 30 phat. Gi4 thé trude
khi str dung duogc xtr Iy nAm bénh bang thude Aliette (Aliette
Fosetyl Aluminium 800 WG), liéu ding 0,3 kg/m® gia thé,
dam bao do 4m 55-60%, sau d6 phu nilon va u trong 30
ngay nham han ché ngudn bénh.

B6 tri thi nghiém: Céc thi nghiém duoc b tri hoan toan
ngau nhién mot yéu td, lap lai 3 1an, mdi 1an 30 cay. Cu thé
nhu sau:

Khao sat anh huong cua thoi gian hudn luyén dén kha
nang sinh truong cia cay hd tidu in vitro: Cay giéng ho tiéu
in vitro c6 chiéu cao 4,5-5,5 cm va 4-5 14 dugc huin luyén
dé thich nghi véi diéu kién ty nhién bang cach chuyén binh
nudi cdy day kin ndp ra nha ludi va dé trong 0, 7, 14, 21 va
30 ngay. Cay con in vitro sau d6 dugc ria sach agar dudi
voi nude chay, loai bo 1a gia va trong vao khay wom cay
kich thudc 40x60 cm, c6 70 15, dudng kinh 16 5 cm, chiéu
sau 16 5 cm. Gid thé sir dung gdm dit do bazan, xo dira theo
ty 18 1:1. Danh gia thi nghiém sau 4 tuan trong. Cac chi tiéu
theo ddi bao gom ty 1é cay song sot (%), chiéu cao cay gia
tang (cm), s6 14 méi, chiéu dai 1a (cm), chidu rong 14 (cm)
va chiéu dai ré (cm).
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Khao sat anh huong cua khéi lugng cay dén kha ning
sinh truong cia cdy hd tiéu in vitro: Ciy gidng ho tiéu in
vitro ¢6 chiéu cao 3,5-5,5 cm va 3-5 14 sau huan luyén trong
nha ludi 14 ngay duoc rira sach agar, tham kho bang gidy
thim va cén khéi luong dé chia thanh 3 nhom: 0,4-0,6 g/cay,
0,7-0,9 g/cay va 1,0-1,2 g/cay. Céc cay hd tiéu in vitro sau
d6 dugc trong vao khay wom cy c6 thong sb va chira loai
gia thé twong tu véi thi nghiém trudc. Panh gia thi nghiém
sau 6 tuan trong. Céac chi tiéu theo ddi bao gom ty 1& ciy
sdng sot (%), chiéu cao cdy gia ting (cm), s 1a mai, chiéu
dai 1a (cm), chiéu rong 14 (cm) va chidu dai r& (cm).

Khao sat anh huong cta gia thé bau wom dén kha ning
sinh truong clia cay ho tiéu in vitro: Cay giéng ho tiéu in
vitro c6 chiéu cao 4,5-5,5 cm va 4-5 1a sau hudn luyén trong
nha ludi 14 ngay dugc trong vao tai bau wom cdy co kich
thudc 12x22 cm chira gia thé v6i 5 nghiém thire khac nhau
gbdm: dat do bazan, dit do bazan:phan bo ty 1& 1:1, dat do
bazan:phan bo:xo dura ty 18 7:2:1, d4t d6 bazan:phan bo:triu
hun ty 18 7:2:1, dat do bazan:phén bo:xo dira:trdu hun ty 18
5:2:2:1. Danh gia thi nghiém sau 8 tudn trf)ng Céc chi ticu
theo ddi bao gom ty 1¢ cay song sot (%), chidu cao ciy gia
tang (cm) ) la moi, chidu dai 14 (cm), chiéu rong la (cm)
va chiéu dai r& (cm).

Khao sat anh huéng cta phan bon NPK dén kha ning
sinh trudng cua ciy hd tiéu in vitro trong bau wom: Céy
gidng ho tiéu in vitro c6 chiéu cao 4,5-5,5 cm va 4-5 14 sau
huin luyén trong nha luéi 14 ngay dugc trong vao tai bau
wom cay c6 kich thudc 12x22 cm chira gia thé voi ty 1& dat
d6 bazan:phan bo:xo dira:trdu hun 1 5:2:2:1. B sung phan
bon 14 Nupe 0,2% sau khi trong 2 tuan va bo sung phan bon
& NPK (NPK dau trdu 16:16:8) sau trong 4 tuin. 4 nong do
NPK duogc khao sat gém 0,1, 0,2, 0,3 va 0,4%. Phan bon
Nupe 0,2% va NPK duogc bd sung xen k&, 2 tudn bon mot
loai phan. O nghiém thtrc ddi chimg, phan bén Nupe 0,2%
duoc sir dung thay thé phan bon NPK. Péanh gia thi nghiém
sau 20 tuan trong. Céc chi tiéu theo ddi bao gdm chiéu cao
ciy gia ting (cm), sO 14 méi, chidu dai 14 (cm), chiéu rong
1a (cm), chiéu dai r& (cm), ham lugng chit diép luc (CCI
- Chlorophyll content index), khdi luong tuoi (g) va khdi
luong kho (g).

Tinh ket qua:

Chi€u cao gia tang va s0 14 moi: 1a hiéu s6 cua chicu
cao/so 14 cua cay do dém tai thoi diem két thuc thi nghiém
va chiu cao/so 14 cua cdy do dém tai thoi diém bat dau thi
nghi¢m.

Chicu dai 14: dugc do tir dau mat cia 14 dén phan tiép
giap voi cuong 14; chiéu rong 14 duoc do tai diém 14 co chiéu
rong 16n nhit & tat ca cac 14 hoan chinh thir 2 tinh tir ngon
xuong.

Chiéu dai ré: dugc do tir ¢o ré dén dinh sinh trudng cla
chop re dai rat.
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Ham luong diép luc tong sb trong 1a: duoc do bang may
CCM-200 plus. Do ¢ 14 thur 2 tr ngon xuong, do tai 5 diem
khéc nhau trén 14, sau d6 lay gia tri trung binh.

Khéi luong twoi cua cay: duge xac dinh bang cach can
trong luong toan by cay sau khi da loai bo hoan toan méi
truong hodc gia thé dudi voi nude va tham khéd bang giay
tham.

Khéi lwong khé cua cdy: dugc xac dinh sau khi mau cy
dugc say ¢ nhi¢t do 105°C cho dén khi khdi lugng khong
doi.

Xir Iy s6 liéu: S6 litu duge xtr Iy bang phin mém
Microsoft Excel 2016 va SAS 9.0.

4. Két qua va ban luan

4.1. Anh hwéng ciia thoi gian hudn luyén cdy in vitro
trong diéu ki¢n vuwon wom dén ty I¢ song va khd ndang sinh
trudng cua cdy

Tao diéu kién cho cdy nudi cdy mo lam quen dan véi
mai trudng ty nhién bén ngoai trude khi tach khoi didu kién
in vitro, giip cay cung cap, khoé manh thong qua g1a1 doan
huin luyen ¢6 y nghia véi rat nhiéu ddi tugng cy trong [13-
16]. Két qua bang 1 cho thay, huin luyén cdy trong vuon
wom da cho hiéu qua tich cuc dén ty 1¢ séng va kha nang
sinh truong cua cdy hé tiéu in vitro. Cuy thé, cay hd tiéu in
vitro trong truc tiép vao gla thé khong qua g1a1 doan huan
luyén sau 4 tuan cho ty 1& séng (32,8%), chidu cao ciy gia
tang (0,2 cm) va s6 14 méi (1,03) thép, chiéu dai (2,37 cm)
va chiéu rong 14 (1,53 cm) nho, r& ngan (2,91 cm). Ty 18
cdy séng (91,97%) va cac chi tiéu ting truong dat cao nhat
ghi nhan duoc & nghiém thirc huin luyén cay trong 14 ngay
(bang 1). O nghiém thirc huan luyén cay trong 7 ngdy hodc
trong thoi glan dai (21-30 ngay) cho ty 1& cay song (42,60-
72 93%) chidu cao cay gla tang (0,33-0,56 cm) va chiéu
dai ré (3,64-4,28 cm) thap hon so v6i nghiém thirc huin
luyén cdy trong 14 ngay mic du van cho két qua tét hon d6i
chimg. Nguyén nhan c6 thé 1a do thoi gian 7 ngay chua di
dé cay thich Gmg voi didu kién ty nhién, trong khi d6 quan
sat thuc té cho thay, cac cdy in vitro & cac nghiém thirc huan
luyen trong 21-30 ngay co bo ré bi nau hoac den, nhiéu ré to
bi chét, cac 1a vang xut hién & phan gbc cay (hinh 1). Piédu
nay co thé giai thich 1a do dé dat tiéu chudn dua ra ngoai
diéu kién vuon wom, cac cdy ho tiéu in vitro da duge duy
tri trén moi truong ra ré 45-60 ngay [10], viéc kéo dai thoi
gian huin luyén thém 21-30 ngay lam ngudn dinh dudng
trong binh nu6i cay bi can ki¢t, anh hudng dén chét luong
bd 1€ va sinh truéng clia cay. Hién tugng kéo dai thoi gian
nudi cy in vitro trén moi truong ra ré trude khi dua ra thich
nghi ngoai vuon uwom gy anh huéng khong tot dén ty 18
cdy song ciing dugc quan sat & mot s6 cay khac nhu ba kich
[17], bach b [18].



Bang 1. Anh hwéng cha thei gian huan luyén dén kha ning
sinh trwéng cua cay ho tiéu in vitro giai doan virdn wom sau
4 tuan trong.

Thoi gian Chiéu

huan T;y s cao ciy Sé,l.é C‘h.ié}l CAhiéu, C‘h.iég
luyén st,)ng0 gia ting méi dai la rongla dairé
(ngay) sot (%) (cm) (1a) (cm) (cm) (cm)
0 32,80 0,20° 1,03* 2,37¢ 1,53¢ 2,91¢
7 64,93 0,47¢ 1,07 3,47° 2,37° 4,28°
14 91,97  0,87* 1,17¢ 4,73¢ 2,87 5,44°
21 72,93>  0,56° 1,03* 3,77° 2,390 3,97°
30 42,60¢  0,33¢ 1,03* 3,430 2,33 3,64°
CV (%) 4,18 7,02 8,64 7,50 5,16 6,80

Cac chi¥ cai khac nhau trong cung mét cot thé hién sy sai khac nhau
gitra cac nghiém thirc, p<0,05; CV: hé sé bién thién.

30 ngay

Hinh 1. Cay hd tiéu in vitro sau th&i gian huan luyén (hang
trén) va trong vied’n wom sau 4 tuan trong (hang dwéi) twong
trng v&i cac khoang thei gian huén luyén khac nhau.

Nhu véy, thoi gian huin luyén cay ho tiéu in vitro trong
vuon vom thich hop nhat 1a 14 ngay. Twong tu véi két qua
nghién ctru ctia chung t6i, ty 1& séng cta keo 14 tram in vitro
tang déng ké néu ciy con trong binh nuéi dugc huin luyén
& vuon wom trong 14 ngay [13]. Trong khi d6, cdy nguu tat
in vitro yéu cau 10 ngay [14], lan hoang thao kén yéu cau 7
ngay [15] va gimg can 4 ngay [16] huan luyén & vuon wom
dé nang cao ty 18 sdng ciing nhu ting kha ning sinh truong
ctia cdy. C6 thé thay, mdi mot ddi tuong cay trong khac nhau
yéu cau thoi gian huén luyén trong vuon wom Ia hoan toan
khac nhau.

4.2. Anh hwong ciia khéi lwong cdy ho tiéu in vitro dén
khd nang sinh truwong ciua cdy giai doan viwon wom

Theo 1y thuyét, cac cay in vitro hoan chinh, c6 day du
than, 14 va r& déu c6 thé dua ra trong & vueon wom [19]. Song
trén thuc té, néu dua cay in vitro chua dat du cac tiéu chuin
cu thé ra trong, cdy sinh truong yéu ngay tir giai doan dau
va khong thé phuc hoi dé sinh trudng tot & cac giai doan sau.
Bén canh chiéu cao, s6 1a va ré thi khéi lugng cay 1a mot
trong nhig chi tiéu quan trong dé danh gi tiéu chuan cua
cy in vitro trudc khi dua ra trong & vuon wom.
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Két qua theo ddi sau 6 tudn trong duoc trinh bay ¢ bang 2
cho thay, ty 18 cdy séng va tdc do sinh trudng cua cdy hd tiéu
in vitro tang ty 18 thuan voi khéi lugng ban dau. Céc cay ¢
khéi lugng nho (0,4-0,6 g/cay), khi trong ra vudn wom cho
ty 1¢ song sot (76,30%), chiéu cao cy gia ting (0,43 cm),
s6 14 mai (1,23 13) va chiéu dai r& (4,03 cm) dat duoc thap
nhit. Két qua bang 2 va hinh 2 cho thay, 2 chi tiéu phan anh
dién tich 14 (lién quan tryc tiép dén qué trinh quang hop va
s tich luy chét hitu co trong cay) la chiéu dai va chiéu rong
1a & cac cay ho tiéu co khoi lugng ban dau 0,4-0,6 g/ciy
(twong Ung dat 2,53 va 1,23 cm) ciing thip hon so véi cac
cdy co khdi lwong 16n (0,7-1,2 g/cay), tuong Gng dat 3,13-
3,33 va 2,23-2,47 cm. Nhimng cay hé tiéu in vitro ¢ kh01
luong 0,7-0,9 g/ciy khi trong & vuon wom cho ty 1& séng
cao (90,37%), cac chi ti€u sinh truong tot, nhung su sai
khac khong ¢ y nghia thng ké so véi nhimng cay c6 khbi
luong 16n hon (1,0-1,2 g/cay).

Bang 2. Anh hwéng cua khéi lwong cay dén kha nang sinh
trwéng cua cay ho tiéu in vitro trong vwon wom sau 6 tuan
trong.

Khéi Tyl CM€ o615 Chidu  Chidu  Chidu
1 A . cao cay a Py P oo
uong cidy song sot gia ting moi daila  réngla daire
(g/cy) (%) (cm) (14) (cm)  (cm) (cm)
0,4-0,6 76,30° 0,43¢ 1,23 2,53° 1,23 4,03°
0,7-0,9 90,37¢ 0,87° 1,90 3,13¢ 2,23% 6,87¢
1,0-1,2 91,13% 1,00° 2,03*  3,33% 2,47¢ 7,10¢
CV (%) 5,98 532 7,48 10,12 8,12 5,71

Céc chir cai khac nhau trong cung mot cot thé hién sy sai khac nhau
gitra cac nghiém thirc, p<0,05; CV: hé sb bién thién.

1,0-1,2 g/cay

0,4-0,6 g/cay 0,7- O 9 g/cay

Hinh 2. Cay hé tiéu in vitro sinh trwéng sau 6'tuén trén gia thé
dat va xo dtra (ty 1é 1:1) twong (rng v&i khoi lwong cay ban
dau khac nhau.

Nghién ctu cua L.T.T. Hang (2015) [20] trén cay hoa
chuong cho thay, khéi luorng cay giong in vitro anh hudng
tryc tiép dén dén ty 18 song va sinh tru:(mg cua cay trong
giai doan vuon wom va khdi luong cay tdi thiéu can phai dat
duoc 13 0,6-0,9 g/cay. Bé dam bao cho cdy ho tiéu in vitro
thich nghi va sinh truéng tot & giai doan vudn wom, dong
thoi rat ngan thoi gian nudi cay trong phong thi nghiém,
chung t6i dé xudt lya chon cac cay gidng hd tiéu in vitro
¢6 khdi lugng 0,7-0,9 g/cdy, trong ung v6i chiéu cao ciy
khoang 4,5-5,5 cm, c6 4-5 14 va >4 ré/ciy, cdy sinh truong
manh, than mép, 14 day va xanh.
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4.3. Anh huong cua gia thé bau wom dén tylé sé'ng va
khd nang sinh truong cua cdy giong ho tiéu in vitro

Gia thé khong chi gitp cdy bam ré, dung vimg ma con
tich trir nudc va chat dinh dudng dé cung cap cho cay, ddng
thoi con anh huong truc tiép dén ty 18 séng ciing nhu sy tang
truong cua cay. Do vay, xac dinh dugc gia thé t1ep nhén cay
thich hop c6 y nghia quyét dinh dén thanh cong cta quy
trinh nhan giéng in vitro. Trong thi nghiém nay, chung t6i
khao sat anh hudng ciia mot sb gia thé bau wom cy dén ty
1¢ sdng va sinh trudng cta cdy ho tiéu in vitro. Cac nghiém
thic gia thé duoc lwa chon khao sat trong thi nghiém nay
thoa man cac tiéu chi dam bao d¢ thong thoang va chua
luong chit dinh dudng nhét dinh, cho ty 18 ciy séng cao,
sinh truong tot, ddng thoi c6 gia thanh ré dé tdi wu hiéu qua
kinh té.

Két qua sau 8 tudn theo ddi cho thdy, khi sir dung gia
thé bau wom cay véi thanh phan 100% dat d6 bazan cho ty
1¢ cdy ho tiéu in vitro sdng (43,81%) cling nhu céc chi tiéu
vé sinh trudng cia cay la thip nhat (bang 3). B6 sung cdc
thanh phan chat d6n bau nhu phan bo, xo dira, trdu hun di
lam tang ty 18 séng cua cay ho tiéu in vitro (64,53-86,72%),
ddng thoi su gia tang vé chiéu cao, s6 14, chiéu dai va chiéu
rong 14, chiéu dai ré ciing cao hon. Trong cac gia thé khao
sat, gia thé bau wvom gdém dat do bazan, phan bo, xo dira va
trau hun (ty 16 5:2:2:1) cho ty 1¢ cay séng (86,72%), chiéu
cao cdy gia tang (2,93 cm), s6 14 mai (2,59 la/cay), chiéu
dai 14 (5,4 cm), chiéu rong 14 (3,25 cm) va chiéu dai ré (8,95
cm) dat cao nhat. Mt khéc, cic cy trong trén gia thé nay
phat trién tot, cdy cao, la to, day va c6 mau xanh dam (hinh
3). Diéu nay c6 thé giai thich 1a do xo dira va triu hun tao
nén do thong thoang cho gia thé, giﬁp cay hat nudc va dinh
dudng thudn loi, phén bo hoai muc bd sung d6 mun va dinh
dudng trong khi trdu hun gitp cy han ché dugc nam bénh.

Bang 3. Anh hwéng cua gia thé bau wom dén kha ning sinh
trwéng cua cay hé tiéu in vitro sau 8 tuan tréng.

: Tyl Chitueao . Chitn  Chibw  Chitu

Gia thé cdysong  cdy gia ting méi (1) dai la rong 1 dairé
(%) (cm) (cm) (cm) (cm)

Dit d6 bazan 43814 0,42¢ 1,07¢ 307 1,16 537
BRI g 237 50 289 737
bo (1:1)
Dilt do bazan: phan 5 5 5 . . D
brxo dia (72:1) 77,67 1,96 246 531 321 795
bit do bazan:phan 5 . > . . 5
bostriu hun (7:21) 75,00 1,88 24 5,23 321 7,19
Pitdo bazan:phén
b0:x0 dira:trau hun 86,72 2,93 2,59 SA0° 3,25 8,95
(5:2:2:1)
crew 498 362 507 38 530 468

Cac chir cai khac nhau trong cung moét cot thé hién suw sai khac nhau
gilra cac nghiém thirc, p<0,05.
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Pt do bazan: phan bo:
xo dira: trdu hun (5:2:2:1)

Pit do bazan: phan bo:
trdu hun (7:2: 1)

it do bazan: phan bo Pit do bazan: phan bo:
(1) xodua (7:2:1)

Dit do bazan

Hinh 3. Cay hé tiéu in vitro trén cac gia thé khac nhau trong
bau wom sau 8 tuan.

Di c6 mot sb nghién ciru khao sat loai gia thé phu hop dé
trong cdy ho tiéu in vitro trén thé giéi. V.M. Verma (2019)
[11] st dung gi4 thé dit da khir trung tron véi vermiculite
theo ty 1& 1:1 dé trong cdy hd tiéu in vitro trong vudn wom
c6 nhi¢t do dao dong 26-28°C, do am 50-55%. Tuy nhién,
ty 1& cdy séng sot ghi nhan sau 10 tudn trong chi dat 68%.
Trong khi do, theo nghién curu cua X. Meng va cs (2021)
[2], gi4 thé thich hop nhat dé trong cay ho tiéu in vitro 1a
dat bun, dat cat, xo dira (ty 1& 1:1:2) cho ty 1¢ cay song dat
cao nhat 1a 89,6% khi dugc trf”)ng & vuon uvom voi nhiét do
28-33°C, d6 am 95-99% [2]. Trong 5 loai gia thé khao sat
trong nghién ctru nay, gia thé gdm dat, phan bo, xo dira va
trau hun (ty 18 5:2:2:1) 1a phu hop nhat dé trong cdy ho tiéu
in vitro trong bau wom.

4.4. Anh hwéng ciia phin bon NPK dén khd néing sinh
truwéng ciia cdy giong ho tiéu in vitro trong bau wom

Thoi gian sinh truéng cta cay hd tidu in vitro trong bau
wom trude khi xuat vuon kha dai, nén nhu cau dinh dudng
ctia cdy 1a rat cao. Phan Nupe phat trién boi Vién Khoa hoc
K§ thuat Nong Lam nghiép Tay Nguyén la mot san pham
phan bén 14 chuyén ding cho cay hd tiéu; tuy nhién, theo
quan sat cua ching t6i trong qué trinh trong va chim soc
cdy hd tidu, néu chi str dung phan bon 1a Nupe thi cdy sinh
truong, phat trién cham, 14 ¢6 mau xanh nhat va ¢ nhiing
biéu hién cua thiéu dinh dudng khoang da lugng. Dé han
ché van d& nay, b6 sung dinh dudng da lwong thém cho ciy
ho tiéu & giai doan vuon wom thong qua phan bén ré 1a can
thiét.

Két qua sau 20 tudn theo ddi cho thy, b sung phan bon
NPK (16:16:8) c6 hiéu qua rd rét dén kha nang sinh truong
ctia cdy ho tiéu in vitro trong bau wom. Khi chi st dung phan
bon 14 Nupe 0,2%, cdy tang thém chiéu cao 7,96 cm va 4,23
14 méi, chidu dai va chiéu rong la dat tuong ung 4,1 va 3,5
cm, chiéu dai ré dat 9,07 cm. B6 sung phan bon NPK da
lam ting déng ké cac chi sé vé ting trudng cua ciy ho tiéu
in vitro trong bau wom. Cu thé, chiéu cao cdy ting thém dao
dong 9,67-17,60 cm, s6 14 méi dat 3,87-5,93 14, chidu dai va
chiéu rong 1a 1an luot dat 8,67-11,2 va 5,90-7,77 cm, chiéu
dai ré 12 16,81-19,73 cm. Céac chi tiéu ting trudong dat cao
nhit & nghiém thirc bon phan NPK 0,2 va 0,3% (bang 4).
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Bang 4. Anh hwéng chia phan bén NPK dén kha niang sinh
trwdng cua cay giong hé tiéu in vitro giai doan vwén wom sau
20 tuan trong.

Chibucso S Chiba rcﬁl:l‘e“ Chiba E::;l ﬁ‘;‘l’l‘ ﬁ‘;‘:

Phin bén dyga  méi il oS daird ove  Ueng womg
i) ) 14 @ diép luc  twoi kho

(cm) (CCD)  (glchy) (gledy)

Nupe 0,2% (d6i chimg) ~ 7,96¢ 423 4100 3500 9070 16428 344 ()25

NPK 0,1% 10,84° 5000 10,700 6,07 17,03 4140° 765  0,60°
Nupe NPK 0,2% 17,60¢ 593 11200 777 19,73 4593 8500 0,72
0,2%

NPKO3% 1693 590 1087 747 1832 4442 8300 (69
NPKO04% 967 38T 86T 5900 16810 2980 74T 0SI
v (%) 289 408 567 902 760 381 578 469

Céc chi¥ cai khac nhau trong cung moét cot thé hién sw sai khac nhau
gitra cac nghiém thire, p<0,05.

Ham luong diép luc la mot trong nhing chi tiéu quyet
dinh 16n dén kha nang quang hop cua cay trong. So liéu
bang 4 cho thay, chi s6 ham lugng chét diép luc ghi nhan ¢
la cay hd tiéu duge bon bd sung phan NPK cao gép 1,8-2,8
1an so véi nghiém thurc dbi chung chi bon phan Nupe 0,2%.
Trong cac nghiém thirc bon phan NPK, chi s6 ham luong
chat diép luc trong 14 cdy ho tiéu dat cao nhit & nghiém
thirc bon NPK 0,2 va 0,3% (tuong tmg 45,93 va 44,92), theo
sau 1a nghiém thtrc bon NPK 0,1% (41,40) va thap nhat 1a
nghiém thuc bon NPK 0,4% (29,80). Mat khéc, hai chi tiéu
phan anh kha ning tich luy hop chat hiru co gdm khdi lugng
tuoi va khéi luong kho ctia cay ho tiéu khi dugce bon bo sung
NPK cao hon so véi ddi chiing ciing phan anh diing sy ting
truong cua cay va ham lugng chét diép luc trong 14. Cu thé,
nghiém thirc bon b sung NPK 0,2 va 0,3% cho khdi lugng
twoi (8,50 va 8,30 g/cay) va khoi lugng kho (0,72 va 0,69
g/cay) dat duoc cao nhét, trong khi d6 ¢ nghiém thirc dbi
chimg, hai chi s6 nay dat duoc thap nhat, twong tmg 3,44 va
0,25 g/cay (bang 4).

Vé mit hinh thai, cdy ho tiéu ¢ nghiém thirc d6i chimg
sinh truong cham, cay nhd, 1a bé, mong, c6 mau xanh nhat
hodc hoi vang, trong khi do, cdy ho tiéu & cac nghiém thirc
bd sung NPK sinh truéng manh, cdy 16n, 14 to, day va co
mau xanh dam (hinh 4).

Nupe 0 2% +
NPK 0,3%

Nupe 0,2% Nupe 0,2% +

NPK 0,1%

Nupe 0,2% +
NPK 0,2%

Nupe 0,2% +
NPK 0,4%

Hinh 4. Cay hé tiéu in vitro trong bau wom khi dwoc bén NPK
& cac nong dé khac nhau sau 12 tuan.

Nhin chung, viéc bon bd sung NPK cho cay hd tiéu in
vitro trong bau wom c6 tac dung tich cuc dén su sinh trudng
ctia cdy, tuy nhién tc do ting tudng cua ciy phu thudc vao
ndéng do6 NPK st dung. Trong 4 néng do NPK khao sat,

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(9) 9.2022

Khoa hoc Néng nghiép | Trong trot ws

néng d6 cho hiéu qua cao nhat dbi v6i sy truong cia cy
hd tiéu 1a 0,2-0,3%, thap hon (O 1%) hay cao hon (0,4%)
déu cho hiéu qua kém hon. Diéu nay c6 thé 1a do bon phan
NPK ¢ nong d6 thap (0,1%) chua du dap Ung nhu cau dinh
dudng cua cay, trong khi do bd sung qua nhiéu NPK (0,4%)
lam ndng d6 dich dat cao hon ndng d6 dich bao, két qua cay
khong hit duoc nude bang co ché thim thau, giy anh huong
tiéu cuc dén sinh truong cua cay.

Do céc chi tiéu ting truéng cua cdy hd tidu gitra nghiém
thire bon phan NPK 0,2 va 0,3% khong cé su sai khac co y
nghia thong ké nén dé tiét kiém chi phi, ching t6i dé xuét
ché d6 bon phan cho cy h tiéu in vitro 1a st dung phan bon
1a Nupe 0,2% xen k& v&i NPK 0,2%. Véi ché d¢ bon phan
nay, cay ho tiéu in vitro sau khi trong trong bau wom 5 thang
s& dat cac chi tiéu vé sinh truong co thé xuat vudn nhu chiéu
cao >20 cm, c6 8-10 14, 14 to va c6 mau xanh dam, cay sinh
truong khoé manh (hinh 5).

Hinh 5. Cay ho tiéu Vinh Linh nguén géc nuéi cdy mé trong
bau wom trwéc khi xuat vweon.

Tir cac két qua nghién ciru trén, ching t6i dé xuét quy
trinh k¥ thudt trong cdy ho tiéu Vinh Linh in vitro giai doan
vuon vom nhu sau:

- Tiéu chuan cay giéng hd tiéu in vitro khi dua ra vuon
wom dat khi lugng tuoi 0,7-0,9 g/cdy, tuong tmg véi chidu
a0 4,5-5,5 cm, 4-5 1a/cay, >4 ré/cay, ciy sinh truong manh,
than map, 14 day va xanh.

- Huan luyén ciy in vitro 1am quen v&i moi trudng tu
nhién bang cés:h dat binh cay trong nha luéi 14 ngéy gitp
cay dat ty 1¢ song cao nhat (91,97%) va sinh truong tot.

- Gia thé bau wom cdy ho tiéu in vitro thich hop nhét
la dat do bazan, phan bo, xo dura va trau hun theo (ty 1¢
5:2:2:1), cay song dat 86,72% va sinh trudng tot.

- Str dung phan bén ré NPK (16:16:8) 0,2% xen k& v&i
phéan bon 14 Nupe 0,2%, dinh ky 2 tuan/lan 1a ché do bon
phan thich hop nhat cho cay ho tiéu in vitro trong trong bau
uom.
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- Cay hd tiéu ngudn gbe nudi cdy méd sau khi trong 5
thang trong bau wom s& dat tiéu chuén xuat vuon nhu sau:
cdy c6 chiéu cao >20 cm, 8-10 14, 14 to, xanh dam, cdy sinh
truong khoé manh.
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Anh huwéng ciia twéi nwée trong miua kho
dén san lwong 1a cay Trichanthera gigantea

Tran Thi Hoan", Tir Trung Kién
Khoa Chén nuéi Thit y, Truong Pai hoc Noéng lam Thdi Nguyén, xa Quyét Thing, TP Thai Nguyén, tinh Thdi Nguyén, Viét Nam
Ngay nhdn bai 21/3/2022; ngay chuyén phan bién 25/3/2022; ngay nhan phan bién 12/4/2022; ngay chip nhan dang 18/4/2022

Tom tiit:

Thi nghiém dworc thye hién tai Trwong Pai hoc Nong Lam, Dai hoc Thai Nguyén tir nim 2019 dén 2020 nhim xic dinh dnh
hudng ciia twéi nwée trong mia kho dén san lwong 14 cdy thire in xanh Trichanthera gigantea (ché dai). Thi nghiém gom 4
nghiém thire (NT1, NT2, NT3, NT4) twong tng véi 4 mirc twéi nwée (0, 40, 80 va 120 m*/ha/lira cit) va duge bd tri theo khdi
hoan toan ngiu nhién (mdi NT dwoc Iip lai 5 1An). Mat dd trong, phan bén va cac yéu t khac gidng nhau dbi véi ca 4 NT. Két
qua cho thay, sin lwong vét chit khd (VCK) va protein thé 14 ciia cic NT c6 twéi nwée déu cao hon ddi chirng (khong tudi
nuéc). San lwong VCK tir NT1 dén NT4 twong tng 1a 2,410, 2,934, 3,292 va 3,594 tin/ha/mia kho, néu quy wéc sin lwgng
ciia NT1 12 100% thi ciia NT2, NT3 va NT4 twong ting 13 121,7, 136,6 va 149,1%. San lwgng protein thé tir NT1 dén NT4 ting
twong ung tir 0,618 (100%) 1én 0,922 (149,2%) tdn/ha/mia khd. San lwgng VCK va protein thé ciia NT2, NT3 va NT4 sai
Khac rd rét so véi NT1, con NT4 sai khac rd rét so véi NT2 va NT3. Két qua nghién ciru cho thiy, twéi nuée trong mia khd

c6 anh hwong rd rét dén san lwong 1a cy thire in xanh 7. gigantea va nén twéi véi mire 120 m¥/ha/lira cit.

Tir khoa: mua kho, san lwong 14, Trichanthera gigantea, tuw6i nwée.

Chi sé phén logi: 4.2

1. Dt van deé

Mién Béc Viét Nam c6 hai mua rd rét, d6 1a mia mua va
mua kho. Mua mua khoang tir thing 4 dén thang 9, lugng
mua khodng trén dudi 1500 mm, mua kho khodng tir thang
10 nam trude dén thang 3 nam sau, lugng mua khoang trén
dudi 400 mm. Luong mua cung vdi nhiét do trong mua kho
thdp 1am cho ning suit cay thirc an xanh thdp. San lugng
cdy thirc an xanh trong mia mua chiém khoang 70-80%,
con trong mua kho chi khoang 20-30% so vdi san lugng ca
nam [1]. Tudi nudc la mot trong cac bién phap nang cao
nang suat cay thirc an xanh trong mua kho c6 hiéu qué nhat.
Nhiéu nghién ctru dé chi ra ring, tudi nudc co anh hudng
t6t dén san luong va chét lugng dong co va cay thirc in xanh
[2-7]. Ty thudc vao nhu cdu nudc it hay nhiéu, cay thirc an
xanh duoc chia thanh loai c6 nhu cau nuée thép va loai co
nhu cau nudc cao. Cac gidng ciy thirc an xanh 14 nho (keo
gidu, chim ngay, ¢ Stylo...) thuong c6 nhu cau nude thap
hon cac gidng cay 14 to (ché dai, co6 Goatemala, ¢o voi...).
O céc giai doan sinh truong khac nhau, cay thirc dn xanh ¢
nhu cau nude khac nhau; giai doan ndy mam sau cit va giai
doan phat trién canh, nhanh, 14 (20-30 ngay sau cit) nhu ciu
nudc cao hon céac giai doan khac [1]. Bdi vay, nghién clru
tudi nude cho cay thirc an xanh 1a can thiét, két qua nghién
clru s& gdp phan ning cao ning suit cay thirc an xanh.

"Tac gia lién hé: Email: tranthihoan@tuaf.edu.vn
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2. Viat liéu va phuong phap nghién ciu

Dbi tugng nghién ciru 1a cay thirc an xanh 7. gigantea
(che dai). Nghién curu duoc thuc hién tai Truong DPai hoc
Nong Lam, Pai hoc Thai Nguyén tir nam 2019 dén 2020.

Téng lugng mua trung binh trong mua kho tai dia ban
nghién cuu (tinh Thai Nguyén) la 364,9 mm, luong mua
trung binh thang thap nhét 1a 11,7 mm. Nhiét d6 trung binh/
thang cua cac thang mua kho dao dong 17,0-25,5°C, nhiét
d6 thap nhat 7,4°C. D6 4am khong khi trung binh/thang cta
cac thang mua kho dao dong 71-85%, do a4m thap nhat
25% [8]. Trén co s& két qua phan tich thanh phan hoa hoc
dat va theo phan loai dét cua [9] thi dat thi nghiém thudc
loai c6 40 mau m& trung binh.

Thi nghiém gém 4 mirc tudi nude tuong tng voi 4 NT,
cu thé: NT1 14 0, NT2 40, NT3 80 va NT4 120 m?/ha/lira
cit trong mua kho. Luong nude tudi cia mdi NT duoc chia
thanh hai phan dé tudi thanh hai 1an ¢ cac thoi diém sau
cit2 va 25 ngdy. Moi lan tudi, luong nudce lai dugce chia
thanh 3 phin dé tudi trong 3 ngay lién tuc, dung voi nude
phun tryc tiép vao gdc cay, khong dé nudc tran ra ngoai 6
thi nghiém. Mdi NT c6 dién tich 23,4 m?, lap lai 5 lan 5
0 thi nghiém), b tri thi nghiém theo khdi hoan toan ngau
nhién. Cac yéu td khac nhu: mat do tréng, phan bon, chiéu
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Effect of irrigation during
the dry season on leaf yield of

Trichanthera gigantea
Thi Hoan Tran®, Trung Kien Tu
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Thai Nguyen City, Thai Nguyen Province, Vietnam
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Abstract:

The experiment was conducted at Thai Nguyen
University of Agriculture and Forestry from 2019 to
2020 to determine the effect of irrigation on the leaf yield
of Trichanthera gigantea green fodder in the dry season.
The experiment consisted of 4 independent variables
(NT1, NT2, NT3, NT4), corresponding to 4 different
irrigation levels (0, 40, 80, and 120 m3/ha/harvest) and
designed in a completely randomised block with 5
replicates. Plantation density, fertilizer application, and
other factors were similar among the four variables.
The results showed that the dry matter and crude
protein yields of leaves of the irrigated experiments were
higher than that of the control (without watering). The
dry matter yields of leaves in NT1 to NT4 were 2.410,
2.934, 3.292, and 3.594 tons/ha/dry season, respectively.
If the yield of NT1 was considered as 100% then that
of NT2, NT3, and NT4 was 121.7, 136.6, and 149.1%,
respectively. The protein yields of NT1 to NT4 grew
up from 0.618 tons (100%) to 0.922 tons/ha/dry season
(149.2%). Dry matter and crude protein yields of NT2,
NT3, and NT4 were significantly different from NT1;
that of NT4 was significantly different compared to
that of NT2 and NT3. Research results have shown that
irrigation in the dry season has a significant effect on leaf
yield of Trichanthera gigantea green fodder and should
be irrigated at 120 m3/ha/harvest.

Keywords: dry season, irrigation, leaf yield, Trichanthera
gigantea.

Classification number: 4.2
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cao cat, khoang cach cat dugc dam bao dong déu doi voi
ca 4 NT.

Céc chi tiéu gdbm: ning suét va san luong sinh khi, 14
tuoi, VCK va protein cua 1a 7. gigantea trong mua kho.
Phuong phap xé4c dinh cac chi tiéu nhu sau:

Ning suét sinh khéi (kg/ha/lta cit) duoc x4c dinh bang
cach: cit toan bo 5 6 thi nghiém (5 1an nhic lai), can khoi
lugng sinh khéi cua ting 6 va quy ra nang suat 1 m? va 1
ha. Ning suat sinh khdi trung binh cia NT dugc tinh tir
nang suét ciia 5 6 thi nghiém.

Nang suét 14 tuoi (kg/ha/ltra cit) duge xac dinh béng
cach: lay ngau nhién 10 kg sinh khéi tir mdi 6 ctia mot NT
(10 kg x 5 6/NT=50 kg), tach l4 ra khoi cudng, can 14 va
tinh ty 1& 14/sinh khoi. Ty 18 14/sinh khéi trung binh ctia mbi
NT duogc tinh tir ty 1é nay ctia 5 6 thi nghiém. Nang suat 14
= Ning sudt sinh khéi x ty 1& 1a/sinh khdi.

Ning suat VCK (kg/ha/lira cit) duoc xac dinh bang
cach ldy 5 mau 14 cua 5 6 thi nghiém ctia mdi NT, sdy kho
sau d6 tinh ty 1é VCK trung binh trong 14 tir 5 mau nay.
Ning suit VCK = Ning suit 14 tuoi x Ty 18 VCK trong 14
tuoi.

San luong sinh khéi, 14 twoi, VCK (tdn/ha/mua vy hodc
nim) dugc tinh bang cach: nhan ning suét (sinh khdi, 14
tuoi, VCK) trung binh/Itra v&i s6 1an cét trong mot mua
vu (mua kho, mua mua) hodc trong mdt ndm. San lugng
protein dugc tinh bing cach phan tich ty 1& protein thd
trong VCK cua I4, sau d6 nhan san lugng VCK voi ty 1€
nay.

VCK cua la xac dinh theo [10]. Protein cta la xac dinh
theo [11].

Xir ly théng ké theo [12] bang phan mém Minitab phién
ban 18.1.

) Lo ;
3. Ket qua va ban luan

3.1. Nang sudt sinh khéi T. gigantea dwoc twéi nuwéc
trong mua kho

Tuy mua kho kéo dai 6 thang nhung Itra thu hoach cudi
ciing cia mua mua thudng vao trung tuan thang 10, viéc
d6n cdy va bon phan ddu nam thuong dugc thuc hién vao
dau thang 3 nam sau, thoi gian con lai chi khoang 130-140
ngay, do d6 mdi mua kho chi thu hoach dugc 2 lira. Ning
sudt sinh khdi ctia cac ltra thu hoach (kg/ha/lira) duoc trinh
bay ¢ bang 1.

a4



Bang 1. Nang suéat sinh khéi T. gigantea dwoc twéi nwéc trong
mua kho (kg/ha/ltra).

NTI NT2 NT3 NT4
Muakhé Lira SEM P
Om’) @40m’) B0m}) (120 m’)
1 139561 16756° 18860° 20501* 1771 0,000
MK I 2 9690¢  11720¢ 13216 14422* 1492 0,000
X1 11823¢ 14238 16038> 17461* 1626 0,000
1 135244 16608°  18522b 20272* 1725 0,000
MK T 2 9342¢ 11528 12910° 14158 1563 0,000
X2 11433¢ 14068 15716° 17215* 1587 0,000
TB2MK X 11628 14153¢  15877° 17338* 1605 0,000

Ghi chu: MK: mua khé; TB 2 MK: trung binh 2 mua kho; X=(X1+ X2)/2;
céxc gié} tri trqng cil]ng’ h,ang ngang di kAér:n vc’lyi cé'c' chir cai khac nhau
biéu thi sy sai khac c6 y nghia thong ké & mirc véi p<0,001.

Két qua bang 1 cho thay, ning sut sinh khdi cua lira thir
nhit cao hon ltra tht hai & ca 2 mua khd, nguyén nhan: lira
ther nhat ndm & nira ddu mua kho, luong mua va nhiét do
con kha cao, trong lac 1ira thir hai ndm & nira cudi mua kho
(thang 1, 2), nhiét d6 va lugng mua thip nhat trong nam. Vi
vay, tac dong ctia nude tudi dén ning suat sinh khoi & Ita
thir hai cao hon so vé6i lra thir nhat. Cu thé: ting ning suat
sinh khéi ctia NT2, NT3 va NT4 so véi NT1 (ddi chimg)
tinh trung binh cua hai lra thir nhat 1a 21,4, 36,0 va 48,4%,
con trung binh cua hai ltra thtr hai 1a 22,2, 37,3 va 50,2%.

Ning sudt sinh khdi trung binh/lira cta hai mua kho
dat duoc cao nhit & muc tudi cao nhat (17.338 kg/ha/lta),
nhung so v6i ning suat lra cudi cting ctia miia mua ciing chi
bang khoang 70% (so v&i 24.826 kg/ha/lta [13]). Diéu nay
ching t6 ngoai nudce thi cac yéu t6 khac nhu d6 4m va nhiét
d6 thap trong mua kho ciing anh hudng 16n dén ning suét
cay thurc an xanh.

Ning suit sinh khéi cua cac lra cling nhu trung binh
ctia ca 2 mua kho déu co cing mot xu huéng l1a ting theo
chiéu tang cua lugng nuodc tudi voi su sai khac rat o rét
(p<0,001). Bidu nay ching t6, cdy T gigantea c6 nhu cau
nude kha cao, ngay ca & muc tudi nudc cao nhat, ning suit
van cao hon 13 rét so voi mirc nude tudi thip hon lién ké
(p<0,001). Tuy nhién, mtrc do ting ning suat sinh khoi giira
cac muirc nude tudi cd su khac nhau. Cu thé, nang suét sinh
khéi trung binh 2 mua kho cua NT2 cao hon NT1 1a 21,7%;
NT3 cao hon NT2 Ia 12,2%; NT4 cao hon NT3 la 9,2%.
Nhu vay, lugng nudce tudi tang thi hiéu qua lam tang nang
suat sinh khdi giam, quy ludt ndy can duoc luu y khi tuéi
nudc cho cay thirc an xanh 7. gigantea.
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Céc két qua nghién ciru trude day déu cho thiy tudi
nude c6 anh huong tot dén nang suat chat xanh; muic nude
tudi khac nhau, phuong phap tudi khac nhau cé tic dong
khéc nhau dén san luong chét xanh [6, 7, 14-17].

3.2. Nang sudt ld twoi va VCK ciia T. gigantea dwoc
twoi nwdc trong mua kho

Ty 1¢ 14 tuoi/sinh khdi va ty 16 VCK trong 14 tuoi it c6 sur
chénh 1éch gitra cac NT va bién thién khong theo quy luét.
Boi vay, ty 18 14 tuoi/sinh khdi trung binh 1a 63,12% va ty
16 VCK trong 14 twoi trung binh 1a 16,42% duoc sir dung dé
tinh ning suat 14 twoi va VCK cho tat ca cac NT. Trén co
s& cach tinh da duoc trinh bay & phan phuong phap nghién
clru, nang sut 14 twoi va VCK trung binh (kg/ha/lira cét) cua
muia kho thir nht, thir hai va cta trung binh 2 mua kho da
duogc tinh va trinh bay ¢ bang 2.

Bang 2. Nang suét la twoi va VCK T. gigantea dworc twéi nwéc
trong mua kho (kg/ha/ltra).

Néing suit NTI NI2 NI3 NT4
Miia kho SEM P
trungbinh/lta  (0m’) (40m) (B0m’) (120 m)

Niing suéit 14 tuoi

MK X1 7463¢ 8988 10123 11021° 1395 0,000
MK II X) 72174 8880c  9920°  10866* 1370 0,000
TB2 MK X 7340 8934 10022° 10944° 1382 0,000
Ning suat VCK

MK 1 X1 1225¢  147¢¢  1662° 1810 164 0,000
MK II X) 1185¢ 1458 1629 1784 160 0,000
TB2 MK X 1205¢ 1467 le46®  1797° 162 0,000

Ghi chu: cac gia tri trong cung hang ngang di kém vé&i cac chir cai khac
nhau biéu thi sw sai khac c6 y nghia théng ké& & mirc véi p<0,001.

Két qua bang 2 cho thay, ning suit 14 twoi va VCK ciing
c¢6 dién bién tuong ty nhu niang sudt sinh khdi, do 1a cac
NT tu6i nude déu ¢ ning suét 14 tuoi va VCK cao hon dbi
chung (khong tudi nudce) va tang lugng nudc tudi thi hai chi
tiéu nay ciing tang 1én. Nang suét 14 tuoi va VCK trung binh
ctia cac NT ¢ mua kho thir nhat, thir hai va trung binh hai
mua kho déu sai khac nhau rat rd rét (p<0,001).

3.3. Sdn luong cia T. gigantea dwoc twoi nudc trong
mua kho

San luong (sinh khdi, 1a twoi, VCK) trung binh/mua kho
dugc tinh bang cach Iy nang sudt (sinh khéi, 14 tuoi, VCK)
trung binh cua 2 mua khé (bang 1 va 2) nhan véi 2 (2 Iva
cit/mua kho), két qua dugc trinh bay & bang 3.
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Bang 3. San lwong T. gigantea dworc twéi nwéc trong mua kho
(tdn/ha).

Sanlwgng  NT1(0m’) NT2(40m’) NT3(80m’) NT4(120m’) SEM P

Sinhkhoi  23,256¢ 28,306° 31,754° 34,676° 2211 0,000
L twoi 14,680¢ 17,868 20,044° 21,388 1,764 0,000
VCK 2410¢ 2934 3,292 3,594 0,125 0,000
Proteinthd 0,618 0,753 0,844 0922 0,032 0,000

Ghi chu: ty 1& protein/VCK la 25,65%; san lwgng protein = san lwgng
VCK x 25,65%. Cxéc gié tri tror)g c@ng I’lléll’lg ngang Qi kémAvs’yi céc Ch’f}f
cai khac nhau biéu thj sy sai khac co y nghia thong ké & mac véi
p<0,001.

Két qua bang 3 cho thiy, san lugng sinh khéi, 14 tuoi,
VCK va protein thé trong mua kho cua cac NT cé tudi nudce
16n hon va&1i su sai khac 10 rét so véi NT1; NT4 sai khac ro
ré so véi NT2 va NT3 (p<0,001). Tang mic nude tudi tur
0 (NT1) 1én 120 m*/lira (NT4) trong mua kho da lam tang
san lugng sinh khdi thém 11,420 tan, tang san luong 14 tuoi
thém 7,208 tdn/ha/mua kho, lam tang san lugng VCK 1én
1,184 tan va san luong protein tho ting 1én 0,304 tin/ha/
mua kho. Nhu vay, tang lugng nudc tudi thi san lugng cling
tang theo va mac nudc tudi cao nhét da dat dugc san luong
cao nhat.

Lién quan dén van d& nay, mot s6 nghién ctru ciing di
khing dinh ring, tudi nuéc mot cach thich hop (mirc nude
tudi, phuong phap tudi, thoi diém tudi. .. thich hop) di lam
tang san lugng cay thirc n xanh (2, 6, 7, 15, 16].

4.5. Sw thay déi sin lwong ciia T. gigantea theo miia
khi dwoc twéi nuwéc

Tudi nude lam ting san luong cua cay thiic dn xanh
trong mua kho, dong thoi con 1am thay ddi ty 16 san lugng
cua mua kho so vdi san lugng ca nam (bang 4).

Bang 4. Ty lé san lwong VCK theo mua ctia cac NT.

NT1 (0 m’) NT2 (40 m’) NT3 (80 m?) NT4 (120 m’)
Nim/mua , , ,

Sin lwgng San lwgng Sin legng Sin liegng

A % A % A % A %

(tan) (tan) (tan) (tan)
Mua 10,119 808 10,119 775 10,119 755 10,119 738
Kho 2410 192 2934 25 3292 245 3,594 262
Canam 12,529 100 13,053 100 13411 100 13,713 100

Két qua bang 4 cho thiy, néu khong tudi nude, ty 16 san
luong VCK cua 7. gigantea trong mua mua la 80,8% va
mua kho 1a 19,2% so véi san lugng ca nam. Nhung khi tudi
nude & mirc 120 m® thi ty 1€ san lugng VCK trong mua kho
14 26,2% so v6i ca nam (ting 7%). Didu nay rat c6 y nghia
dbi voi viée giai quyét thirc an xanh cho gia suc trong mua
kho.
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4.5. Hié¢u lyc tiang sdin lwong VCK va protein thé ciia
cdc mirc nwoc twoi

Hiéu luc tang san lugng VCK va protein thd cua cac
muc nude tudi duoc tinh bang cach lay san luong VCK,
protein thd trong mua kho cua NT2, NT3, NT4 trir di cac
san luong nay twong tmg cta NT1, sau d6 chia cho s lwong
m® nude tudi cia mdi NT trong mua kho (bang 5).

Bang 5. Hiéu lwc san xuét cia cac mirc nwée twdi trong mua kho.

Chi tiéu Don vi NT2 NT3  NT4 SEM P
VCK tang thém kg/ha/MK 524¢ 882 1184* 26,006 0,000
Protein tho tang thém kg/ha/MK 135¢ 2260 304 6,671 0,000
Lugng nudc tudi m¥ha/MK 80 160 240

Hiéu lyc san xudt VCK kg/m? 6,55 551 493 0,198 0,000
Hiéu lyc san xudt protein  kg/m® 1,69 1,41° 1,27¢ 0,062 0,000

Ghi chu: cac gia tri trong cung hang ngang di kem voi cac chir cai khac
nhau biéu thi sw sai khac cé y nghta thdng ké & murc véi p<0,001.

Tudi nudce trong mua khod cho 7. gigantea & cac muc 40,
80 va 120 m*/ltra da lam tang thém 524, 882 va 1.184 kg
VCK va tang 135, 226 va 304 kg protein tho/ha/mua kho
(2 Itra cit) so v6i khong tudi nude. Lugng VCK va protein
tho tang thém cuia cac NT sai khac nhau rét rd rét (p<0,001).
Nhu vay, tang mac nudc tudi da lam tang thém ro rét san
luong VCK va protein tho.

Tuy nhién, khi lugng nudc tudi tang 1én, hiéu luc lam
tang VCK va protein thd ctia 1 m® nudc giam. Cu thé, ting
muc nude tudi tir 40 1én 120 m’/ha/lira thi hiéu luc san
xuit VCK giam tir 6,55 xudng 4,93 kg/m? nuéc va hidu luc
san xut protein tho giam tir 1,69 xudng 1,27 kg/m® nuéce
(p<0,001). Pidu nay can duoc luu y khi tudi nuéc cho
T. gigantea trong mua kho.

4. Két luan

Tudi nude trong mua kho co anh huong rd rét dén san
luong VCK va protein cua 1a cay thirc an xanh 7. gigantea,
nén ap dung mirc nudc tudi 120 m* nude/lira cat.
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Dic diém hinh thai lodi ca nhéi minh tron Strongylura leiura
(Bleeker, 1850) ¢ vung bién ven bo huyén Can Gio, TP Ho Chi Minh
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Tom tit:

Loai c4 nhéi minh tron Strongylura leiura (Bleeker, 1850) phan b & ving bién ven bo huyén Cén Gid, TP Ho Chi
Minh, c6 tén dia phwong “ca xwong xanh”. Két qua nghién ctru vé dic diém hinh thai cia 70 miu ca thé cho thiy,
¢4 nhéi minh tron c6 chiéu dai 410-1.060 mm (trung binh 741,71 mm), Kkhdi lwgng 90-2.600 g (trung binh 618,73 g),
c6 17-24 tia vay lung, 22-29 tia viy hdu mon, 12-19 tia viy nguc; vay bung nhé, & thap c6 9-13 tia; vay dwong bén
co 192-427 vay nho cho thay sur ting truwédng cua loai ca nay ¢ viung bién ven bo Cin Gid véi cac hé so  tang trlro’ng b
nam trong khoéang 3,431-3,501, gia tri R> dao dong trong khoang 0,875-0,926. Két qua nghién ciru vé hinh thai cau
tao ngoai cia co’ thé ca nhéi minh tron cé thé glup phén biét dugce ca thé dwe va ca thé cai ciia loai nay dua vao hinh
thai ngoai ctia co’ quan sinh duc. Doi v6i ca thé durc, gai sinh duc ¢6 mau hong nhat; déi véi ca thé cai khong c6 gai
sinh duc, c6 15 sinh duc tron va c6 mau hong nhat. Ca cai khi thanh thuc sinh duc vao giai doan cudi ITI-IV ¢6 18

sinh duc l6m va c6 mau hong dam.

Tir khéa: ¢4 nhéi minh tron, Can Gio, dac diém hinh thai, Strongylura leiura.

Chi s6 phin loai: 4.5
1. Dt van de

Ngudn loi ca & ving bién ven bd huyén Can Gid, TP Ho Chi
Minh khéng chi ¢ vai trd quan trong dbi voi cong dong ngu
dan ma con c6 gia tri khoa hoc va hé sinh thai thily vuc nhu:
mat xich thirc an trong hé sinh thai viing cira séng ven bién, bai
bdi, rimg ngap man... Ngudn loi ca & ving cira song ven bién
Can Gio phong phu va da dang, nhiéu loai c6 gia tri kinh té cao,
trd thanh dac san dugc uva chudng, dong gop nhét dinh vao san
lugng va kinh t& nghé khai thac & viing bién ven b, trong d6 co
loai ca nho6i minh tron S. leiura.

S. leiura thugc ho ca& nhéi (Belonidae), by cd kim
(Beloniformes), c6 nhiéu tén goi khac nhau nhu: ¢ xwong xanh
hoac xanh xwong (khu vuc Can Gio), ca nh6i minh tron, ¢4 nhoi
dudi khong chim hodc ¢4 chia voi (khu vye Da Nang). Ca nhoi
minh tron 1a mot trong nhimg nguon loi thuy san ca song ndi
quan trong vé mat thuong mai, dugc khai thac trén toan cau do
thit ca thom ngon [1]. Trén thé giéi, ho Belonidae ¢6 10 giong
voi 34 loai [2]. Céc loi thuoc ho Belonidae phan bd trén toan
thé gidi, & cac ving bién 6n doi va nhiét d6i. Trong do, ¢6 9 loai
thudc 5 gidng phan bd & ving bién An Do Duong [3]. Céc dac
diém hinh thdi cua cd S. leiura dugc thu thap tir by bién Odidha
voi mot sb thong tin, dit liéu ciia 4 mau, véi kich thude tir 382-
465 mm [1].

Ca nhoi minh tron phan bo ¢ ca ving bién va nudc ngot cua
cac vung nhiét di va 6n ddi [3], song ¢ ven bién va ctra song [3].

“Tac gia lién hé: Email: phuhoa@hcmuaf-edu.vn
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Au tring va con non duoc tim thiy trong rimg ngap man [4],
con non chi yéu sin mdi cac loai ca séng ndi nho va dong vat
giap x4c [5]. C4 dé trimg dinh 1én cac gi4 thé trong nude [6].

Ngu cu dung dé danh bét ca nhoi minh tron 1a ludi ré. Hién
nay, nhu cau tiéu thy c4 dang rat cao & ca thi truong trong va
ngoai nudc do chét luong va huong vi thit thom ngon [7]. Céc
cong trinh nghién ctru vé ddc diém hinh thai loai ca nhéi minh
tron ¢ Viét Nam con han ché, c6 it thong tin va ¢& mau nghién
ctru trong phan tich dinh loai con khiém ton. Trén thé gidi va
trong nudc chua co cac cong trinh nghién ciru vé dic diém sinh
hoc cua loai nay. Cho dén nay, cic cong trinh nghién ciru vé ca
nh6i minh tron chua ¢6 nhiéu. Phan 16n tap trung vao phan loai,
phan bb, mo ta hinh thai ngoai va miia vu di cw ciia chiing [8-10].

O Viét Nam, loai c4 nhoi minh tron duoc ghi nhan phan bd &
vinh Bic Bo, séng & ving bién va ving nude lg ven bo, thuong
két thanh dan nho, boi 10i & cac tang nudc giita va nudc mat.
Chiéu dai cia mau 16n nhét 1a 620 mm, trung binh 1a 460 mm.
Mot s6 dic diém phan loai duge mo ta gdm: vy lung (D) 18;
vay hau mon (A) 22; vay nguc (P) 12; vay bung V6; vay duoi
C15; s6 vay dudng bén LI 205; xwong que mang B14 [8].

Vung bién Can Gio, TP Ho Chi Minh ¢6 chiéu dai 23 km,
c6 nguon loi thuy san phong phi va da dang. Céc cong trinh
nghién ctru vé nguon loi thuy san, da dang sinh hoc & Can GIO’
trude day ctia mot s tac gia [11-14], tdp trung nghién ciu vé
thanh phan loai, da dang, xéc dinh cac loai co gi4 tri, kinh té,
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Abstract:

The banded needlefish (Strongylura leiura) dwells in the
coastal waters of Can Gio district, Ho Chi Minh city, with
the local name “blue-bone fish”. Study results on the
morphological characteristics of 70 individuals showed that
the total length and weight of fish varied from 410 to 1,060
mm (average 741.71 mm), 90-2,600 gr (average 618.73 gr),
respectively. There were 17-24 dorsal fin rays, 22-29 anal fin
rays, 12-19 pectoral fin rays, and small and low pelvic fins
with 9-13 rays. The lateral scales with 192-427 small scales
indicated the growth of this fish in the coastal waters of Can
Gio, with the growth value b ranging from 3.431-3.501 and R*
values ranging from 0.875-0.926. The research on the external
structure of the banded needlefish can help distinguish male
and female individuals of this species based on the external
morphology of the sex organs. There was a pink urogenital
papilla on male. In female, there was a single round pink
urogenital pore without a genital papilla. When the gonad of
matured female came to the stage III to stage IV, this genital
pore was widened and pink.

Keywords: Can Gio, morphological characteristic, Strongylura
leiura, the banded needlefish.

|
Classification number: 4.5

y nghia khoa hoc. Loai ca nhéi minh tron dugc ghi nhan trong
cac cong trinh nghién ctru ¢ trén vé phan bd va 14 loai ¢ gia tri
kinh t& d6i voi nghé khai thac & ving bién ven bd Can Gio, TP
H& Chi Minh.

Két qua nghién ctru vé ddc diém hinh thai va phan b6 cia
loai c4 nh6i minh tron o vung bién ven bo Can Gio, TP HE) Chi
Minh nhdm cung cap, dong gop va b6 sung cac dan lidu vé dac
diém phan loai, hinh thai cdu tao ngoai, ving phan bd va tiém
nang..., lam co s& khoa hoc cho cong tac quan ly, khai thac va
str dung bén ving ngudn loi thiy san.
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2. Vat liéu va phuong phap nghién ciu
2.1. Thiét bi va héa chit

Kinh lap Bausch&Lomb, kinh lap soi ndi Olympus SZ-
PT 60, thudc kep dién tir Mitutoyo, bd thiét bi giai phau qé.
Formaldehyde 40% va Ethanol 99% (Merck), nudc chung cat.

2.2. Ngodi thue dia

Thyec hién 5 dot khao sat thyc dia thu mau tir thang 9/2020
dén thang 5/2021 & ving bién ven by Can Gio, TP H Chi
Minh. Céc dot thu mau duogc thuc hién két hop voi ngu dan
trong qua trinh danh bat. Ngu cu st dung cha yéu 1a ludi ré.

Céc mau ca thu thap dugc xir 1y va dinh hinh. bang
formaldehyde 10%, lvu gilt trong thung kin trong sudt qua
trinh thuc dia.

Diéu tra, phong van, thu thap thong tin & cic co quan quan
ly dia phuong va cac ngu dan hoat dong nghé khai thac ty nhién
0 cac xa Long Hoa, Thanh An va thi tran Can Thanh.

Sir dung thiét bi GPS map 64s xéc dinh toa d cac diém thu
mau trong qua trinh khao sat. Sir dung may chup hinh Nikon
D90 ghi lai c4c sinh canh va hinh 4nh mdu vat trong qué trinh
thu mau.

Tét ca dir liéu thu thap va nhat ky thuc dia, dugc luu trit trong
may tinh xach tay.

2.3. Trong phong thi nghiém

Mau sau khi dem vé phong thi nghiém duoc xi 1y, thay thé
hoa chét va loai bo formaldehyde, sau d6 mau dugc luu giit
trong dung dich con (EtOH) 70% trudc khi phan tich. Cac mau
vat sau khi phan tich dugc bao quan va luu gilt trong EtOH
70% tai Phong Thi nghi¢m ca (FishLab), Vién Sinh hoc Nhiét
dé61, Vién Han 1am KH&CN Viét Nam.

Dinh loai x4c dinh tén khoa hoc cta loai dwa vao dic diém
cau tao hinh thai ngoai gdm: sd luong tia vy lung (Dorsal - D),
vay nguc (Pectoral - P), viy bung (Ventral - V), vay hiu mén
(Anal - A), vay du01 (Caudal - C); trong do s6 La Ma biéu thi
tia gai cting, chit s6 A Rap biéu thi tia mém phén nhanh hodc
tia don. Vay duong bén (Laterial line, LI), chiéu dai toan bo
(L) chleu dai theo Smith (L, ), chiéu dai bo vay dudi (L),
mau sic khi ca con song (rnau tum)

TAt ca mau Vat’ thu thap duogc xur 1y, phan tich xac dinh tén
khpa hoc va sap xép céac bac phan loai by (Oder), ho (Family),
giong (Genus), loai (Species) theo [15] va ban cap nhat 2021
[16]. Tham khao cac tai li¢u chinh v€ cac khu hé ca vung lan
can [17].

3. Két qua va ban luan

3.1. Dic diém phan logi, hinh thdi ciu tao ngodi lodi cd
nhoi minh tron

Két qua nghién ctru cho thy, ca co thén thon, tron dai tir
sau dau dén cudi goc vay hau mon, tir sau goc vay hau mon hai
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bén than thon dep dan dén cudng dudi. Luc ¢4 con song (mau
twoi), mit trén cua ddu va mat lung dén 1/3 mat bén cua than co
mau xanh ngoc sang; 2/3 mat bén cta than va mat bung c6 mau
tring sang. O gitra hai bén than co6 mot soc to rong, mau xanh
lyc tham pha 1dn anh bac tring sang, chay doc than tir sau nip
mang dén cudng dudi, soc nay mo rong dan tir sau vay bung vé
phia cubng dudi (hinh 1).

1 -z

Hinh 1. Ca nhéi minh trbn.

Vay nguc dai, nhon, tuong déi hep c6 mau xam den, 1/3
gbc vy nguc b cac sic t den dang chdm li ti, ria viy nguc
c6 mau vang sang. Vay lung cd6 mau xam nhat, ria vay lung
¢6 mau vang cam sang. Khai diém véy lung & sau khoi diém
vay hau mén. Vay bung nho, ¢6 mau tring pha lan mau
xam nhat, ria vay bung mau Vang sang Vay hau mon rong
hon vay lung, khéi diém & gan gbc vay bung, mau tring
nhat pha 1dn mau xam, 1/3 gc vay hau mén c6 mau vang
nghé sang. Phin gbc cua vy lung va vay hdu mén c6 phu
vay. Vay dudi c6 mau xam den nhat, ria vy dudi c6 mau
vang cam sang. Thuy dudi Vay du01 dai hon thuy trén. Hau
mén nim ngay truge khoi diém gde vay hau mon. LS nidu
sinh dyc nam ngay sau hiau mén. Ca céi khi thanh thyc sinh
duc vao cubi giai doan III va dau giai doan IV, ¢6 16 sinh
duc 16n va c6 mau hong dam. Toan than phu vay tron nho,
vay mém va mong. Phan diu cta vay (céc ria ciia vay) co
mau xanh ngoc sang nhat. Puong bén lién tuc va c6 phan
nhanh vé phia duéi gdc vay nguc, chay doc than gan sat véi
mit bung, di qua phia trén vay bung, vy hau mén va két
thiic trude cudng dudi. Két qua nay trang khép véi mé ta
co quan duong bén cua ca ho Belonidae trong tai li¢u cua
T. Nakabo (2002) [18]. Ca co dau dai, mdm nhon, dang hinh
try. Mt nam hai bén diu, to tron nhung khong déu, 6 mat
hoi dep theo hudng doc than (hinh 2, 3).

Miéng ca rong, ham trén va ham dudi ciua ca rat
dai va nhon dan vé& phin dau cta 2 ham. Phan chop diu
cua 2 ham dang sun, chua hoa xuong hoan toan, mém
rit d& gdy, Chiéu dai cua 2 ham bang 1/4 chiéu dai cua
chidu dai than. Ham du6i dai hon ham trén, dao dong
10- 20 mm. Trén mdi ham co mot hang ring, rang nhon
va sic, cac ring c6 cac sic t6 mau xanh ngoc sang.

Do cdu tao ciia co quan bat mdi va co quan tiéu hoa co
lién quan chat ché dén tinh an cua cd, nén viéc khao sat co
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Hinh 2. Vay ngwc (A), vay lwng (B), vay bung (C), vay hau mén
(D) va vay dudi (E) ca nhéi minh tron.

Hinh 3. Hau mén va co’ quan sinh duc cta ca nhéi minh tron.
(A) Hau mén va co quan sinh duc cai; (B) Hau mén va co quan
sinh duc duc.

quan bit mdi va co quan tiéu hod ctia ca cho phép du toan
tinh an cua ca. Hinh dang, vi tri va kich thudc ciia miéng noéi
1én tinh an cta ca [19]. Miéng ca nhoi minh tron rat rong,
cho thiy ¢4 nh6i minh tron ¢6 thé dn nhitng con mdi ¢ kich
thude 16n, khe miéng rong, nam ngang, 2 ham déu kéo dai.
Diéu nay cho thdy miéng ca nhéi minh tron ¢6 kha ning cin
ngang mdi sau d6 nudt thirc an vao thyc quéan.

Cé c6 4 doi cung mang, dang hinh que. To mang gin
vao xuong cung mang, ngon hudng vé xoang miéng hiu
ctia ¢4 dé co thé can va giir lai nhitng vat cimg theo nude
vao mi¢ng ca.

Mau bao quan trong dung dich EtOH 70% c6 mau tring
sang. Cac vay c6 mau xam nhat. Vay c6 cac chim sic tb
mau den nho li ti, mau xanh ngoc & phan dau cta vay nhat
mau va mit dan theo thdi gian bao quan miu. Mau xanh
ngoc trén co thé ca nhat dan tir sau 4 dén 5 thang sau khi
bao quan trong dung dich EtOH 70%. Cac chi ti¢u hinh thai
clia ¢4 nhoi minh tron truong thanh dugce thé hién & bang 1.
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Bang 1. Pon vi do cla ca nhoi minh tron trwéng thanh. 3.2. Méi twong quan giita chiéu dai va khéi lwong ciia ca
" - nhoi minh tron
(Ciic chil iéu hinh thii O rhia ¢ 5 o o L )
thiéu binh Tang truong la su gia tang vé kich thudc va khoi lugng ca
Ciic 56 do hinh thdi theo thoi gian thong qua qua trinh trao doi chat. Tang trudng
Chiéu da toan b (mm) (Lab) 410 1060 75471 cta ca thuong khong déu va chiu chi phoi rat 16n bdi yeu to
Chiéu dai bo vy dudi (Lo) 370 970 688,54 dinh dufmg, sinh théi, sinh ly [20] Qllél trinh tElelg tI:lIé’Ilg thé
Chidu dii mom (an) 921 1328 10019 hlc_:R dac tnmﬂg thfzo tung l(;)al'i:a, su glal 'tang v¢ chicu Sal va
o, khoi lugng cua ca duoc the hién boi moi twong quan hoi quy
Chieu dai mom den cuoi nap mang (am) 12231 259,00 181,18 . B
Jlos— theo phuong trinh cua [21].
Chiéu da dau T (o) 5572 10336 7177 ) ) .
Dutimg kih & mét O (np) 42655 1639 _ Ketqua phan tich Mot twong quan gitra Chrl_eu fial (Lj mm)
o, va khoi luong (W, g) ctiia 70 cé thé loai ca nhdoi minh tron cho
Khoang cach gitra hai 6 mat (00) 1741 5331 2413 Z B ) ' , . Z. ) , R
= thay, tang truong vé kich thudc va khoi lugng cta ca khong
Chicu cao thn rudc véy byng H (gh) B T 4N dong déu theo giai doan song cua c4; & giai doan dau doi cua
Khoang céch tirmom dén trude goc véy hmg (ag) 369 43 ¢4 thi ca ting truong nhanh vé chiéu dai so voi ting vé khoi
Khosng cich trdiem sau gbe viy hung dén cudng dudi (sd) 1998 394 2721 lugng; giai doan c4 dat duoc kich thuéc nhét dinh (giai doan
Chiéu dai gde vay humg (gs) 7586 18363 9341 truong thanh) va chuyén sang trang thai thanh thuc sinh duc thi
Chibu cao m nhit cia vy lung (1) 3499 8012 4639 tang truong chicu dai cham lai va tang trudng ve€ khoi lugng
Chidu cao ln nhdt i vay hiu mon (c) an 0y 5769 nhanh.’ Nhu vay, tang truong cua ca nhéi minh tron cung ph‘f
SO hop voi nhédn dinh cua M.D. Yen va cs (1992) [22] 1a “da s
Chicu dai vay nguc (vz) 285 8423 5379 e, A Y e .. A 5 oA
— loai cé tang nhanh vé chiéu dai ¢ giai doan dau cua doi song
Chieu di viy bung (z) B W s 6 ¥ nghia thich nghi rat 16n nham vugt khéi su chén ép cua ké
Khoang céch giita khoi diém goc vay ngue den goc vay bung (vz) B 271 17027 thu, sau d6 qua trinh ting truéng giita chiéu dai va khéi luong
Khodng cich gita khoi iém ghc viy ngye dén ghoviy hiumén (ba) 20584 43 27590 dién ra song song cho dén khi ca 16n gan dat thanh thuc lan dau
Khodng cch giita khoi diém gdc vay ngue dén khoi diém gc vy lung (pd) 233,00 433,00 298,83 tién thi chu yeu tang nhanh vé khoi lugng, sau khi ca dat dugc
Khoing céch gita khi diém g vay bung dén g vay hiu mon (va) 6946 16271 9318 trang thai thanh thuc sinh sin thi toc d9 tang truong vé khoi

lugng giam di va ngugc lai”. Dya vao két qua phan tich mdi
tuong quan gitta chiéu dai va khoi lugng ctia 70 mau ca nhoi
minh tron thu dugc ngoai tu nhién cho thay su sinh trudng cua

ca nhoi minh tron tuan thu theo quy luat sinh trudng chung cua
Ty 1§ cao thin so voi chicu dai bo vay dudi (H/Lo) 008 008 006 c4c loai c4 nhiét déi.

Khong céch giita khoi diém vay lung dén khoi diém gbc viy hjumon (da) 37,90 69,53 49,87

Khoang cach giita khoi diém vay lung dén khoi diém gbc vay bung (dv) 99,89 180,82 123,85

516 mt 56 chi tiéu hink thii

Ty I¢ gitta chidu dai ddu voi chiéu dai bo vay dui (T/Lo) 015 011 010

Phuong trinh tuong quan giita chiéu dai va khéi luong c4

Ty I¢ giita duong kinh 6 mét voi chiéu dai dau (O/T) 02 02 023 nh6i minh tron ¢6 quan hé hoi quy (4t chat ché theo phuong
Ty I¢ giita khoang céch hai & méit véi chiéu dai déu (O0/T) 031 052 034 trinh W=1.014x107XL>*!. v&i hé s6 x4c dinh R2=0.926 (hinh 4)

b b v g b b
Ty 1¢ g chitu cao 16n nht cia vy lumg v6i vy hdu mon (/) 073 089 080 trong d6 véi W=khdi luong, L=chiéu dai. Phuong trinh twong
Ty 16 gitta chiéu dai vy ngue voi vy bung (v/zz) 146 100 132 quan cho thay mdi twong quan nay la twong quan thuan giira

chiéu dai va khéi luong v6i hé sb tang truong b=3,431 va hé s6

Két qud nghién ctru vé dic diém hinh théi, phan loai trén didu kien W=1,014x10"xL>",

70 méau c4 nh6i minh tron cho thay, s tia vay lung (D=17-24),
tia vay nguc (P=12-19), tia vay bung (V=9-13), tia vay dudi

P 3000 el
(C=20-22) va tia viy hau mén (A=22-29), s vay dudng bén oo W=1,014x107XL3 ! R
(L1=192-427) cao hon so véi cac cong b cua [8, 9]. Két qua R*=0,926
2000

nghién ctru dong gop trong viée bd sung co so dir lidu trong
phan loai, hinh thai hoc va vung phan bo cua loai ca nay.

1500 L] J

Trong lweng (g)

°
Céc mo ta vé dic diém cu tgo hinh thi ngodi lodi c4 nho 1:22 . j"

minh tron dugc mo ta trén mau tuoi song (n=70). Cac phan o

tich, danh gia méi twong quan vé chidu dai va trong luong cua 0

nhém theo gidi tinh (duc/cai) nhim lam co s¢ khoa hoc cho

cdc nghién ciru tiép theo vé sinh trudng phat trién c4 thé,‘ quan

thf% hudng dén nghién ctru sinh san nhén tao phuc vu nghé nudi  Hinh 4. Twong quan giiva chiéu dai tdng va khéi lwong ca nhéi

trong thuy san doi voi loai ca nay trong tuong lai. minh trén.

200 400 600 800 1,000 1,200

Chiéu dai (mm)
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Qua phan tich twong quan hdi quy giita chidu dai
va khéi lugng cta 39 ca thé cai va 26 ca thé dyc. Két qua
cho thiy, phuong trinh tvong quan giira chidu dai va khi
lugng c4 cai ¢ quan hé hdi quy chat ché theo phuong trinh
W=6,382x10"xL>* véi hé s6 x4c dinh R>=0,875 (n=39, L tir
440 dén 830 mm, W 100-1.600 g/con) (hinh 5). Phuong trinh
twong quan cho thiy day 1a mdi twong quan thuan giira chiéu
dai va khoi luong ¢4 nhéi minh tron cai v6i hé ting truong
b=3,501 va hé s diéu kién a=6,382x10*. Két qua phan tich
trén 26 mau ca dyc (L 460-1.066 mm, W 140-2.600 g) cho
thay, chidu dai va khdi luong & ca thé dyc ciing tuong quan
thuan va thé hién quan hé hdi quy rat chat ch& voi phuong trinh
W=1,572x107XL33 v4i hé s6 xdc dinh R?=0,925, hé sb ting
truong b=3,366 va hang sb diéu kién a=1,572x107 (hinh 6).
Qua phén tich cac thong sb ting truong cia ci duc va ca cai
cho thiy hé sb ting truong cia c4 cai va ca dyc khong khéc biét
¢6 y nghia (p>0,05).

W=6,382x10-3x]3-501

R2=0,875
2000

22 1500 e

b0

3 °

3 1000 od

2 "‘

|$__" 500 ° ”

. o> O

200 400 600 800 1,000

Chiéu dai (mm)

Hinh 5. Twong quan gitra chiéu dai va khdi lwong cta ca nhéi
minh tron cai.

3000
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Hinh 6. Twong quan gitra chiéu dai va khdi lwong cda ca nhéi
minh tron dwc.

Két qua phan tich thé hién & hinh 5 va 6 cho thay, chiéu
dai va khéi lugng cua ca céi va ca duc trong giai doan chua
thanh thuc twong ty nhau. Tuy nhién, ca cai khi thanh thyc
sinh duc mirc tich lity dinh dudng cao hon dé phat trién budng
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trimg. Theo G.V. Nikolsky (1963) [20], truéc khi ca chin muoi
sinh dyc thi ca tang truong lién tuc nén khi luong, chiéu dai
tdc do tang nhanh, nhung dén thoi ky chin mudi sinh duc ca
phai sir dung ning luong co thé tao ra cac san phdm sinh duc
nén sy tang trudng chidu dai cham lai va doi khi c6 loai con
ngung han. Dic diém ting truong cia ca duge thé hién thong
qua tham s6 ting truong b (ting truong dong bo khi b=3, ting
truong wu thé trong lwong hon chiéu dai khi b>3, ting truong
uu thé chiéu dai hon trong luong khi b<3) [23].

Qua dudng cong ting truong thé hién mdi twong quan gitra
chiéu dai va trong luvong ca cho thiy cc diém thé hién cho timg
cdp chiéu dai va trong luong ca khong cling nim hoan toan
trén duong cong 1y thuyét, ma nam xung quanh dudng cong
1y thuyét, c6 diém nam gan, c6 nhitng diém nam xa. Trong
tw nhién cac ca thé trong quin thé sinh truong khong dong
déu nhau, sy ting truéng ca phu thuc vao nhiu yéu t6 nhu
mbi trudng, stc khoe, thirc an... [24]. Qua d6 cho thay két qua
nghién ctru nay phu hop véi quy ludt sinh trudng va phat trién
cua ca.

4. Két luan

Két qua nghién ctru da thu thap phan tich, dinh loai mo ta
hinh thai cdu tao ngoai trén 70 miu tuoi séng cia loai c4 nhoi
minh tron S. leiura (39 ca thé cai, 26 ca thé duc, 5 c4 thé khong
phan biét dugc duc cai). Cac mau co chidu dai 410-1.060 mm
(trung binh 741,71 mm), trong luong 90-2.600 g (trung binh
618,73 g). Ca nhoi minh tron c6 tir 17 dén 24 tia vay lung,
22-29 tia vy hau moén, 12 dén 19 tia vy nguc; vay bung nho,
& thip c6 9 dén 13 tia; vy duong bén c6 192-427 vay nho.
Két qua phan tich tuong quan giita chiéu dai va trong lugng
cho thiy, su ting truong ciia lodi ci nhoi minh tron S. leiura
& ving bién ven bo Can Gio co cac hé sé ting truong b nam
trong khoang 3,431 dén 3,501 va gia tri R> dao dong tir 0,875
dén 0,926.

LO1 CAM ON

Két qua nghién ciru nay duogc hd trg mot phan kinh phi
tir dé tai “Nghién ctru danh gia hién trang, dé xuat giai phap
quan 1y ngudn lgi thuy san va xdy dung mo hinh dong quan ly
nghé ¢4 ven bd huyén Can Gio, TP Ho Chi Minh”. Chung toi
xin chan thanh cam on S&@ KH&CN, Quy Phat trién KH&CN,
Vién Sinh hoc Nhiét d61, Chi cyc Thuy san TP H Chi Minh,
UBND huyén Can Gio, B chi huy B9 doi Bién phong TP Hb
Chi Minh, cac Pon Bién phong & Can Gid, ThS V5 Van Phing
va ba con ngu dan ¢ viung nghién ctru da giap do ching toi thuc
hi¢n nghién ctru nay.
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Quan trac moi treong va bénh vung nuoi trong thuy san
khu vye phia Bac

Nguyén Hiru Nghia®, Phan Trong Binh, Nguyén Thi Hanh, Nguyén Thi Minh Nguyét, Trwong Thi My Hanh,
Nguyén Dirc Binh, Pham Thai Giang, Nguyén Thi Nguyén, Lé Thi May, Pham Thi Thanh

Vién Nghién ciru Nudi trong Thity san 1, phieong Pinh Bang, TP Tir Son, tinh Bdc Ninh, Viét Nam
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Tém tit:

Nudi tr(‘)ng thuy san (NTTS) dang doi mat véi thach thirc dich bénh va 6 nhiém m01 trudng. Quan tric méi trudng
va bénh ving NTTS nham dap ung Kip thoi yéu ciu chi dao va diéu hanh san xuit, dua ra cac bién phap ky thuéat
h0 tro' ngudi nudi. Nghién ciru dugce thue hién tir thang 1/2020 dén thang 10/2020 bao gdém 13 diém tai ngudn nuwéc
cap vung nuéi tom nwdéce lg ¢ cac tinh Nam Dinh, Nghé An, Ha Tinh, Quéng Binh, Quing Tri va Thira Thién Hue,
11 diém ving nudi ngao/nhuyén thé tai cac tinh Thai Binh, Thanh Héa va Quéng Ninh; 11 diém viung nudi ca long
tai cac tinh Hoa Binh, Yén Bai va Hai Duong véi 23 dot quan tric khu vue nguon nuéc cap cho tom nudc lg, 7 dot
cho cac khu vure nudi ca ré phi, ca nudi long nudc ngot va khu vue nudi nhuyén the Ket qua cho thiy, do kiém, NH,,

NO,, Vibrio tong s0 va VP en nguon nuéc cap cho viing nudi tdm nwée 1o ¢6 s6 miu nam ngoai giéi han cho phep
(GHCP) lan lwot l1a 12,37, 25, 08 16,67, 3,68 va 0,67%. D) man, NH,, NO, va Vibrio tong s0 khu vuc nuéi nhuyen
thé cé ty 18 mau ngoai GHCP lan lwot 12 23,38, 33,77, 32,50 va 3,9%. COD va NO, khu vue nudi ca ro phi va ca long
nudc ngot co s6 miu vuot nguong lan lwot 12 29,87 va 22,08%. Khuyen cdo va canh bao kip thoi giup co sé nudi

gidm thicu nhirng thi¢t hai do 6 nhiém méi truong va bénh gay ra.

Tir khéa: bénh, canh bao, méi trwong, nudi trong thuy san, quan trac.

Chi sé phén loai: 4.5
1. Md dau

NTTS c6 nhitng dong quan trong trong nén kinh té, tuy
nhién nganh ciing dang phai ddi mét véi nhidu thach thirc lién
quan dén dich bénh, 6 nhidm méi truong. Dé dap img kip thoi
yéu cau chi dao va diéu hanh san xuat trong NTTS, Tong cuc
Thuy san di giao Vién Nghién ctiru NTTS 1 thyc hién quan tric
moi truong nudi mot s6 dbi tuong thay san chu luc ¢ khu vuc
mién Béc. Két qua quan tric sir dung dé canh bdo va khuyén
c4o nhimg yéu t6 moi truong bat lgi cho ddi tugng nudi va su
c6 mit cla tac nhan gy bénh trén ddi twong thily sin nudi,
giup nguoi nudi ¢ bién phap phong tranh kip thoi va dap ing
yéu cdu chi dao va diéu hanh san xuat ciia co quan quan ly.

Nhiém vu dugc thuc hién hang nam, ké tr nam 2015 dén
nay. Nam 2020, nhiém vu trién khai tai 12 tinh voi cac dbi
twong nudi dugc quan tric 1 tom nudc lg, ngao, hau, ca r6 phi,
ca 10ng. Nhiém vy dé quan tric va canh bao kip thoi cac thong
s0 quan tric nam ngoai GHCP hd trg co' quan quan ly va co s¢
nudi trong chi dao, quan 1y va san xuat. Mot s6 quy luat duoc
rat ra nhu sau, thang 4 13 thoi ky chuyén muia, chénh 1éch nhiét
d6 ngay dém cao. Giai doan nay ngao nudi bi yéu sau qua trinh
sinh san nén thuong xdy ra hién tuong ngao chet hang loat.
Thang 5-7 hang nam thuong xuat hién céc dot nang nong, nang
nong gay git, cac dot mua dau mua, thuong xuat hién bénh
d6m tring, hoai tir gan tuy cap trén tom, bénh do TiLV (Tilapia
lake virus), bénh do vi khuan trén ¢4 o phi va nhuyén thé nudi

‘Tac gia lién hé: Email: nghia@rial.org
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bi nhiém vi khuan véi ty 1¢ cao. Thang 8-10 1a mua mua béo,
li 1am bién dong dot ngot cac yeu t6 moi truong, mang theo
vat chit hitu co tir trén bo xudng hd, ao, bai nuoi, cac thong s6
moi truong nhu COD, NO,, H,S va Vibrio tong s thudng vuot
nguong, loai nudi bi cang thang, giam strc dé khang do thay d6i
moi truong dot ngot.

Két qua nghién ciru nay tong hop va phan tich nhitng két
qua quan tric dinh ky tai 35 diém, bao gdbm 13 diém tai ngudn
nudc cép vung nuodi tom nudce 1o tai cac tinh Nam Dinh, Nghé
An, Ha Tinh, Quang Binh, Quang Tri va Thura Thién - Hué;
11 diém tai ving nudi ngao/nhuyén thé tai cac tinh Thai Binh,
Thanh Hoa va Quang Ninh; 11 diém tai ving nudi ca 1ong tai
cac tinh Hoa Binh, Yén Bai va Hai Duong thudc nhiém vu
“Quan tric, canh bao va giam sat méi truong ving NTTS tai
mdt sd tinh trong diém khu vuc phia Béc nam 2020

2. Phuong phap
2.1. Lwa chon dia diém

Piém quan tréc moi truong thudc vung nudi thuy san tap
trung, dai dién vé dién tich, san luong, thuong xay ra dich bénh
hoic ¢6 nguy co 6 nhiém moi truong; ving quan trac phai phuc
vu 101 ich cho cong dong Diém quan tric thudc cac song hodc
nguon nudc cap truc t1ep vao vung nudi; c¢o tinh 6 on dinh va
dai dién cho toan vung; xac dinh duoc toa do va danh d4u trén
ban do. Cac diém quan tric khong tring ldp vé6i cac chuong

o4
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Abstract:

Aquaculture is facing many challenges related to diseases
and environmental pollution. Environmental and disease
monitoring in aquaculture is to help authorities in planning
and management, and to provide technical measures to support
farmers. The study was carried out from January to October
2020, including 13 sites of supply water of brackish water
shrimp farming areas of Nam Dinh, Nghe An, Ha Tinh, Quang
Binh, Quang Tri, and Thua Thien Hue; 11 sites of clam/mollusc
farming areas of Thai Binh, Thanh Hoa, and Quang Ninh;
11 sites of cage aquaculture of Hoa Binh, Yen Bai, and Hai
Duong, with 23 monitoring times of the inlet water for brackish
shrimp, 7 monitoring times for tilapia and freshwater cage
culture. Alkalinity, ammonia, nitrite, total Vibrio, and Vp, .
values in shrimp farming water were higher than Vietnam’s
environmental standard, valued at 12.37, 25.08, 16.67, 3.68,
and 0.67% respectively. Salinity, ammonia, nitrite values, and
total Vibrio in the mollusc farming water were higher than
Vietnam’s environmental standard, which were 23.38, 33.77,
32.50, and 3.9%, respectively. Chemical oxygen demand and
nitrite in the tilapia and freshwater cage farming water were
higher than Vietnam’s environmental standard, which were
29.87 and 22.08%, respectively. Timely recommendations
and warnings helped farmers minimise the damage caused by
environmental pollution and diseases.

Keywords: aquaculture, disease, environment, monitoring,
warning.

Classification number: 4.5

trinh quan tric moi truong khéc cta Trung wong va dia phuong.
Cac diém quan tric bao gom: i) Nudi tom nudc lo: Quat Lam,
Hai Chinh (Nam DPinh), Quynh Bang, Quynh Lién (Ngh¢ An),
Xuén Phé, Ho Po, Ky Ha (Ha Tinh), V4 Ninh, Quang Thudn
(Quang Binh), Trung Hai, Hién Thanh (Quang Tri), Thuan An,
Lang C6 (Thira Thién Hué); ii) Nuéi nhuyén thé: Pong X4, thi
tran Van Don, Ha Long (Quang Ninh), Go Nbi, Ne, Con Thu,
Khu 3, cng tam cira, cong 1an 1 (Thai Binh), Hai Loc 1, Hai
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Ldc 2 (Thanh Hoéa); iii) Nudi cé o phi, ca long: TP Hai Duong,
Nam Sach, Poan két 1, Poan két 2, Poan két 3 (Hai Duong),
Son Thuy, Thung Nai, phuong Thai Binh (Hoa Binh), Han Da,
Mong Son, Phuc Ninh (Yén Bai).

2.2. Thong so va tan sudt quan tric

Nude ngudn cép nudi tom quan tric cac thong so: nhiét do,
pH, do man, do klem NO,, tong sulfide, TSS, PO,, COD,
tao ddc, Vibrio tong s, Vp AHPAD vOi tan suat 2 lan/thang trong
10 thang. Nudc vung nudi nhuyen the quan tric cc thong
s0: nhiét dg, PH, d6 médn, NO,, tong sulfide, mat do tao
ddc, Vibrio tong s, vi khudn, Perklnsus Herpes virus, voi tan
suat 1 lan/thang trong 7 thang. Nudc ving nubi ca long, 16 phi
quan tric cac thong so: nhiét do, pH, DO, NO,, , PO, , tong
sulfide, COD, tao ddc, Streptococcus tong so, vi khuén, TiLV
voi tﬁn suat 1 lén/thémg trong 7 thang.

2.3. Phwong phdp thu va bio quin miu

Thu mau nude ngudn cap cac khu vie nudi tom nudc lg theo
TCVN 6663-6:2018 - Huéng dan ldy miu nudc song va sudi.
Thu méau nudc trong ao nudi tom ca theo TCVN 5994:1995
- Huéng din ldy mau 1y mau ¢ hd ao tw nhién va nhan tao.
Thu miu nude bién cip cho cac khu vue nudi tom trén cat theo
TCVN 5998:1995 - Hudng dan ldy mau nudc bién. Thu miu
bun theo TCVN 6663-13:2015 - Huéng din 1iy mau bun. Thu
mau tram tich bién theo TCVN 6663-19:2015 - Huéng dan liy
méu trim tich bién. Bao quan miu nudc theo TCVN 6663-
3:2016 - Huéng din bao quan va xir Iy mau nudc. Bao quan
va xtt Iy miu tram tich theo TCVN 6663-15:2004 - Huéng dan
bao quan va xir I mau bun va trdm tich. Thu, bao quan va xir
ly mau tom, ca va nhuyén thé duoc thuc hién theo Quy trinh
thu mau s6 hiéu QT 7.3, ISO/IEC 17025:2017 ban hanh ngay
15/9/2018 cua Trung tim Quan tric Méi trudng va Bénh thiy
san mién Bic. Thu mau Perkinsus theo TCVN 8710-11:2015 -
Bénh do Perkinsus olseni & nhuyén thé hai manh vo.

2.4. Phwong phdp phin tich méu

Nhiét d6, DO, pH do bing may YSI Pro 1020, My. Do
min do bang khiic xa ké. Do kiém: SMEWW 2320 B:2011.
NO,: SMEWW 4500-NO, B:2011. NH,: SMEWW 4500-NH3
F:2011. Tong sulfide: SMEWW 4500-82- D:2011. TSS: TCVN
6625:2000 (ISO 11923:1997). PO,: SMEWW 4500-P E:2011.
COD: SMEWW 5220 C:2011. Mat do tao doc: SMEWW
10200 F:2011. Vibrio téng sb: Buller (2004), Vp, ., trong
nudc: TCVN 8710-19:2019. TiLV: Nested-PCR. Phan lap,
dinh danh vi khuén: Kit API-20E, API-20 Strep. Perkinsus spp:
OIE, 2017.

2.5. Phwong phap danh gida va cinh bdo

Nhi¢m vy cén ctr vao cac quy chuén quoc gia da dugc ban
hanh dé danh gia cho timg thong sO quan trac Cac quy chuédn
quéc gia dugc ap dung dé danh gi bao gom Quy chuan ky
thuat qubc gia vé co s nudi tom nudce lo - diéu kién bao dam
v¢ sinh thu y, bdo v€ moi truong va an toan thuc pham (QCVN
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02-19: 2014/BNNPTNT) Quy chudn ky thuat quic gia co so
nudi ca 10ng/bé nude ngot - Picu kién dé dam bao an toan thuc
pham va bao vé méi truong (QCVN 02-22:2015/BNNPTNT).
Quy chuén k¥ thudt quoc gia vé chat luong nude mat (QCVN
08-MT:2015/BTNMT). Quy chuan k¥ thuat qudc gia vé chét
luong nude b1en (QCVN 10-MT:2015/BTNMT). Quy chuan
k¥ thuat quic gia vé co so nudi ca ro phi - Yéu cau ky thuat
dam bao vé sinh thu y, bao vé mdi truong va an toan thyuc pham
(QCVN 02-26:2017/BNNPTNT). Phu luc 8 - Tiéu chuén danh
gid voi moi truong nude nudi, luu gitt dong vat thuy san (28
TCN 101:1997).
2.6. Phwong phdp phan tich s li¢u

S6 ligu quan tric dugc tong hop theo thoi gian va khong
gian. V& thoi gian, s6 lidu dwoc tong hop theo dot quan tric hodc
thang, ndm. V& khong gian s liéu dugc tong hop theo diém
quan tric hodc xa, huyén, tinh tiy theo mirc d¢ chi tiét hodc
muc d tong thé theo yéu cau. Dit lidu dugce xir 1y va phan tich
thong ké mo ta bang cong cu Pivot Table cua phan mém Excel.

3. Ket qua va ban luan
3.1. Quan trdc nguon nwdc cdp ving nudi tom nwoc lo

Nhiét d6 nudc tai cac diém quan tric kénh cap ving nudi
tom nude lg dao dong trong khoang 19,7-32,4°C, trung binh
la 26,7+3,7°C. D6 pH dao dong trong khodng 6,94-8,52, trung
binh 7,9+0,29. DO nam trong khoang 2-7,56 mg/l, trung binh
5,47+0,72 mg/l. D§ man dao dong trong khodng 0-38%o, trung
binh 20,57+9,5%0. D6 kiém dao dong trong khoang 18-254
mg/l, trung binh 101,67+33,55 mg/l. NH, dao dong trong
khoang 0-2,52 mg/l, trung binh 0,24+0,23 mg/1. PO, dao dong
trong khoang 0-0,44 mg/l, trung binh 0,04+0,06 mg/l. NO, dao
dong trong khoang 0-1,09 mg/l, trung binh 0,03+0,07 mg/l.
COD dao dong trong khoang 0,08-8 mg/I, trung binh 2,56+1,53
mg/l. TSS dao dong trong khodng 3,3-26,5 mg/l, trung binh
25,86+23,16 mg/l. Dién bién gia tri cac chi tidu trong cac thang
quan tric duoc thé hién ¢ hinh 1.

Tai Nam Dinh, s6 mau NH, NO,, PO, va TSS nam ngoai
GHCP lan luot 12 41,3, 34,8, 15 2 Va 10 9%, ¢6 1 mau duong
tinh vdi Vp AHPND* Tai Nghé An, s6 mau NH,, NO, va TSS nam
ngoai GHCP lan luot 13 65,2, 56,5 va 23 9%, co 1 mau Vibrio
tong s6 vugt GHCP. Tai Ha Tinh, do kiém va NH, vugt GHCP
lan luot 1a 14,9 va 11,1%, con lai ndm ngoai GHCP dudi 10%
va trong GHCP. Tai Quang Binh, 46 mén va d¢ kiém 14 2 thong
s6 ¢o ty 1é miu ngoai GHCP lan luot 1a 22,2 va 18, 5%; NH,
tai Vo Ninh vugt GHCP vao thang 1, 9 va 10; Vibrio tong s6
tai Quang Thuan vugt GHCP vao thang 6, d0 man tai ca 2
diém thap hon GHCP vao thang 1, 9, 10, xuét hién VDo
tai Quang Thudn vao thang 7 va 8. Tai Quang Tri, do kiém, do
mén va NH, co ty 1¢ mau nam ngoai GHCP trén 20%, cac thong
s0 TSS, Vlbno tong sb va NO, c6 ty 1¢ mau ngoai GHCP lan
lugt 12 7.4, 5,6 va 1,9%; d6 kiém va do man thap hon GHCP
trong thang 10, NH, vuot ngudng GHCP ¢ Hién Thanh, Vibrio
tong so vuot GHCP vao thang 5 tai Trung Hai va Hién Thanh
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Hinh 1. Két qua quan tréc nhiét do, pH, DO, dé man, do kiém,
NH,, PO,, NO,, COD, TSS nguén cip nudi tém nwéce lo (tong
hop theo tinh thwc hién quan tréc).

va thang 6 ¢ Hién Thanh. Tai Thira Thién, Hué, 46 man va do
kiém ¢6 ty 1¢ mau nam ngoai GHCP la 20,4%, Vibrio tong s6
va NO, la 7,4%, NH, 5,6% va nhi¢t do la 3,7%. Piém Thuén
An th01 diém thang 1 2 va 10 c6 do kiém thap (33-46 mg/l);
thang 3, 7 va 9 ¢6 NO, cao hon GHCP 1,7-3,1 lan va thang 3
va thang 8 ¢6 NH, cao hon GHCP. Piém quan trac Lang C6 co
do mén vuot GHCP thang 1,7 va 9, Vibrio tong s6 vugt GHCP
thang 2 va 7 [1].

Ham luong NH, phu hop cho ao nudi tom la 0,2-2,0 mg/1
[2, 3]. Theo J. Whetstone va cs (2002) [4], nong do NO, trong
cac ao nudi tom nho hon 0,23 mg/l dugc xem la an toan Theo
C.E. Boyd va cs (1998) [2], chét lugng nudc cho nudi thuy
san ¢6 ham lugng NO,<0,5 mg/l dugc xem la t6t va tir 0,5 dén
2 mg/l dugc xem 1a trung binh. Ham luong TSS nam 2020 nhin



chung c6 gia tri twong duong so vdi gia tri trung binh cac nam
2015-2020; nam 2020, ham Iugng TSS & Nghé An c6 gia tri
trung binh cao hon 1,89 1an so v&i nam trude [1]. Him lugng
TSS trung binh c6 xu huéng ting 1én tir thang 5 dén thang 7
hang nim, thoi gian nay thuong ¢6 mua 1én ¢ mién Bic, nén
phu sa hay céc chat hitu co lo limg dugc giai phong vao ngudn
nude, kénh, séng. Tuong tu véi Quang Binh, Quang Tri vao
thang 10 va 11. Trong cac thuy vyc nude lo gid tri kiém tong
nam trong khodng 75-125 mg/l [2]. Theo E.A. Ganesh va cs
(2010) [5], mat @6 Vibrio trong NTTS nén ¢ murc <10*CFU/ml.
Mat d6 vi khudn Vibrio trong ngudn nude vuot 103 CFU/ml co
nhiéu kha ning gay bénh cho tom nudi, do mat do vi khuan cao.

3.2. Quan tric vitng nuéi nhuyén thé tdp trung

Nhiét d6 nudc tai cac diém quan tric ving nudi nhuyén
thé dao dong trong khoang 26,20-33,20°C, trung binh la
30,034+2,02°C. B9 pH dao dong trong khoang 7,5-8,3, trung
binh 7,91+0,17. B§ man dao dong trong khoang 0-33%o, trung
binh 16,25+11,49%.. Do kiém dao dong trong khoang 62-180
mg/l, trung binh 103,02+15,83 mg/l. NH, dao dong trong
khoang 0-0,89 mg/l, trung binh 0,26+0,18 mg/l. NO, dao dong
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Hinh 2. Két qua quan tric nhiét do, pH, dé6 man, do kiém, NH,,
NO,, H,S, Vibrio tdng sé viing nudi nhuyén thé tap trung (tong
hop theo tinh thwc hién quan tréc).
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trong khoang 0-0,13 mg/l, trung binh 0,04+0,03 mg/1. H,S dao
dong trong khoang 0-0,007 mg/l, trung binh 0, OOIiO 0014
mg/1. Vibrio tong s6 dao dong trong khoang 0-1300 CFU/ml,
trung binh 239+303 mg/l. Dién bién gi4 tri cic chi tiéu trong
cac thang quan tric dugc thé hién ¢ hinh 2.

Ham lugng NH, cao vuot GHCP vao thang 5 va 7; ham
lugng NO, vuot GHCP vao thang 5. Mat do Vibrio tong sb
trong nu’oc vuot GHCP vao thang 7, 9 va 10. Tai vung nubi
ngao Thai Binh, nhiét d§ nudc, pH, do kiém, tong sulfide, mat
do tao dgc, Vibrio tong 56 nam trong GHCP. D¢ mén bién dong
16m v&i 50% tong sb mau nam ngoai GHCP, do viing nudi chiu
anh hudng 16n boi nguon nudc ngot tir cira séng. NH, cao vuot
GHCP tir 1,1 dén 2,34 lan. NO, ¢6 47,6% $0 mau quan tric
vugt GHCP. NH, va NO, cao cho thay moi trudng vung nudi
bi anh huong b(n chét hu’u co, ngudn gdc co thé tir bén ngoai
hay tir yéu t6 noi tai boi sy phan hity ngao chét. Tai ving nudi
ngao Thanh Hoa, nhiét d6, d6 pH, do kiém, tong sulfide, mat
6 tao doc, Vibrio tong s6 nam trong GHCP. P9 man thap nhat

6%o va ¢6 su bién dong 1on do anh huong ciia ngudn nude ngot
tir nd1 dia. NH, vugt GHCP vao thang 5 do vung nuéi chiu tac
dong boi cac yeu t6 6 nhiém trong ndi dia do ra bién. NO, cao
vuot GHCP vao thang 7, 8 va 9.

Hau nuéi tai Quang Ninh bi nhiém ky sinh tring Perkinsus
vao thang 5, 6 va 8 vdi tan sudt bit gap 1/9-4/9 miu, cuong
d6 nhiém 1-5 bao tir/g. Hau nuéi ciing bi nhiém 7 lodi vi
khuan Vibrio spp. (V. parahaemolyticus, V. alginolyticus, V.
splendidus, V. fluvialis, V. vulnificus, V. mytili, V. cholerae) voi
tan suat bat gap 1/9-9/9 mau. Ngao nuéi tai Thai Binh nhiém 1
trong 3 loai vi khuan thudc gidng Vibrio (V. parahaemolyticus,
V. Alginolyticus, V. vulnificus) voi tan suat bat gap 5/12-11/12
mau trong thang 5, 6 va 9. Phat hién Perkinsus vao thang 6 va 9
nhung cudng d6 nhiém chua t6i gidi han canh bao. Ngao nudi tai
Thanh Ho6abinhim4loi vikhuan thudc gidng Vibrio dcac thang
6,7 va 9, voi tan suat nhiém 1/6-4/6 mau. Thang 7 1a thoi diém
nhidm ¥, parahaemolyticus cao nhat véi ty 1 nhiém 13 66,67%.

Vibro spp. 1a nhom vi khuan phé bién, dugc tim thdy & hau
hét cac thuy vuc voi hon 100 loai khac nhau, trong d6 mot s0
loai gy chét hau giai doan nho va dong vét 2 manh vo thwong
phdm nhu V. alginolyticus, V. splendidus, V. Aestuarianus,
V. harvey, V. neptunius [6]. Theo N.T. Hien va T.T.N. Minh
(2012) [7], Vibrio spp. la mdt trong nhling nguyén nhan
giy chét hang loat nghéu xay ra nim 2010. Ngao bi nhidm
Perkinsus olseni nang thuong bi hoai tr md mang, mang 4o,
tuyén tiéu hoa, co khep vo va tuyén sinh duc [8, 9]. Ngoai ra,
ngao con co cac bleu hién nhu sinh truong cham, toe do khép
vo cham hodc mat kha ning khép vo, giam kha ning sinh san
va chét hang loat cao. Ty 1¢ nhidm Perkinsus cia nghéu lua
Paphia undulata tai Kién Giang va Ba Ria - Viing Tau dat cao
vao cac thang thu mau (67,5-100%). Cuong do nhiém cao vao
thang 1 (956.996 bao tu/g thit ngao), trong khi do chi ¢ muc
nhe vao thang 3 (29.140 bao ti/g) va 5 (10.957 bao tu/g) [10].
Nghién ctru trén ngao Bén Tre Meretrix [yrata nam 2018 cho
thay, ty 1& nhiém ky sinh triing Perkinsus spp. 1a 35% va cudng
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do nhiém la 1,62-1.283,33 bao ti/g [11] Perkinsus spp. cling
da dugc ghi nhan nhiém trén ngao Bén Tre nudi & Can Gio véi
ty 1& nhiém 55-100% va cuong do 1a 35.000-42.000 bao tir/g,
day ciing 1a thoi diém ghi nhan ty 1¢ ngao chét cao (50-93%)
[12]. Nhu vy c6 thé nhan thiy cuong d6 nhidm 1a yéu t6 quan
trong 1am ngao chét.

3.3. Quan trdc vang nudi cd ré phi va ca long trén séng

Nhiét d6 nudc tai cac diém quan tric kénh cdp ving nudi
tom nudc lg dao dong trong khoang 22-33°C, trung binh 1a
29,0943,09°C. B9 pH dao dong trong khoang 7-8,6, trung
binh 7,75+0,34. DO nim trong khoang 4-6,5 mg/l, trung binh
5,53+0,57 mg/l. NH, dao dong trong khoang 0-1,23 mg/l,
trung binh 0,24:+0,25 mg/1. PO, dao dong trong khoang 0-0,22
mg/l, trung binh 0,04+0,05 mg/l. NO, dao dong trong khoang
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Hinh 3. Két qua quan tric nhiét do, pH DO, NH,, NO,, PO, H,S,
COoD, TVPD, Streptococus téng s6 vung nudi ca ro ph| va ca
16ng trén séng (tdng hop theo tinh thuc hién quan trac).
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0-0,79 mg/l, trung binh 0,05+0,12 mg/l. H,S dao dong trong
khoang 0-0,04 mg/l, trung binh 0,002+0,006 mg/l. COD dao
dong trong khoang 1,6-28 mg/l, trung binh 10,03£8,64 mg/l.
Thyc vat pha dudng (TVPD) dao dong trong khoang 3.950-
32.130.000 té bao/l, trung binh 2.648.524::6.581.508 t€ bao/l.
Streptococus tong sb dao dong trong khodng 0-340 CFU/ml,
trung binh 14+46 CFU/ml. Dién bién gia tri cac chi tiéu trong
cac thang quan trac thé hién ¢ hinh 3.

Tai ving nudi ca 1ong trén song Hai Duong, nhiét d nudc,
pH, PO,, sulfide déu co gia tri phu hop cho NTTS. Ham luong
NH, va NO va tdo doc hai khong phat hién trong ving nudi
Hai Duorng Streptococcus spp. trong nudc deu ¢6 mat do thip
dudi ngudng canh bao, khong anh hudng xau dén moi truong
nuée va ca nudi. DO cac dot quan tric déu co gid tri 1on hon
ngudng 4,0 mg/l. COD vao thang 6 cao hon GHCP. COD cao
gdy anh huong xAu toi chit lugng nude, nguyén nhan chu yeu
do nguon nude song chiu anh hu'o*ng clia cac ngudn thal tir dau
ngudn két hop v6i anh hudng chét thai noi tai cta sd lugng
16ng bé nuoi rat 16n khu vie diém quan tric. Tai ving nudi ca
10 phi trong ao ¢ Hai Duong, cac thong sb nhiét o nudc, DO,
pH NH » H,S déu co gia tri trong GHCP. C6 85,71% tong
s6 mau co COD trong a0 nudi ca r6 phi cao vugt GHCP. NO,
cao hon GHCP vao thang 4, 5, 9 va 10. Phat hién loai tao doc
Microcystis aeruginosa trong ao nudi ca r6 phi vao thang 9 va
10 véi mat do trung binh 1,7+1,9x10° té bao/l. Mat do tao doc
cao c6 thé gay thiéu 6xy hoa tan trong nudc, anh huong dén
c4 nudi khi xudt hién hién tuong tao nd hoa. Tai viung nudi ca
10ng trén hd chira tai Hoa Binh nhiét d6 nudc, DO, pH, COD,
NH,, PO,, sulfide, NO, déu co gia tri phu hop cho NTTS.
Streptococcus spp. trong cac dot quan tric thang 4 va 7 c6 gia
tri dao dong trong khoang 0-9,0x10" cfu/ml. Tai viung nuoi ca
long tren hé chira tai Yén Bai, nhiét d6 nudc, DO, pH, COD,
NH,, PO,, sulfide, NO, déu c6 gia tri pht hop cho moi truong
NTTS Mat do Streptococcus spp. trong nudc cac dot quan tric
thang 4 va 7 ¢6 gia tri dao dong trong khoang 0-7, 7x10" cfu/ml.
Khong phat hién TiLV trong cic mau ca da phan t1ch Vi khuén
S. agalactiae gap & thang 7 v6i tan suét 33,3% s6 mau kiém tra.

Ca 16 phi ¢6 thé ton tai vi ham luong DO dudi 2,3 mg/l.
Trong ao pht dudng, tio nd hoa c6 thé 1am giam ndng do oxy
xudng muc 0,3 mg/l nhung ca r6 phi khong chét. Ca 16n chiu
dung kém hon ca giong do nhu cau trao dbi chat [13], trong ao
nuoi r6 phi hién tuong DO giam dén, NO,, N-NH,, PO, tang
dan s& dién ra tir ddu dén cudi vu nudi vi smh kh01 cava luong
thirc 4n ting dan, trong khi do N- NO, va pH gan nhu khong
thay d6i. D.M. Daudpota va cs (2016) [ 14 ] khuyén céo nén cho
ca 16 phi con an 4 lan/ngay vi toc do tang truong, ty 1¢ chuyén
doi thirc 4n ting dang ké ¢ nhom ca cho an 4 lan/ngay so véi
nhém cho an 1-2 lan/ngay. Cho n nhiéu 1an trong ngay ciing la
phuong phép duy tri DO 6n dinh, vi ca khong phai hoat dong
manh trong mot khoang thdi gian ngin va giam dugc lugng
thire n thira ling xudng day, 12 ngudn chét hitu co sir dung
DO dé phén hity. COD cao thé hién ao nui bi 6 nhiém hitu co,



qua trinh sinh hoa phan hity céc chét hiru co s& lam giam luong
DO trong nude. Sy 6 nhidm hiru co ciing 14 diéu kién thuan loi
cho quéan thé TVPD trong ao nudi phat trién manh, gay thiéu
hut DO vé dém va sang sém. Nhiém vu di canh bao cac co so
nudi cac bién phap lam giam chét hitu co va ting cudong quat
khi vé dém va sang som. Tai Viét Nam, ndm 2009 vi khuan .
agalactiae dugc xac dinh 1a nguyén nhan gay chét hang loat
ca r6 phi nudi ¢ cac tinh Béc Ninh, Bic Giang, Hai Duong,
Ha N¢i [15]. Nhiém Streptococcus spp. & ca co thé gy ra ty 1&
chét cao (>50%) trong khoang thoi gian 3-7 ngay. Triéu chimg
1am sang c4 nhiém bénh 14 boi khong dinh hudng, xoén b¢ hoic
quay. bé phong bénh do vi khuan Streptococcus spp., chung ta
can duy tri chat luong nudc tot, cung cp dinh dudng hop 1y,
gitr mOi truong sach s€ va tha riéng ca moi trude khi tha bu
thém vao ao ca cii. Bénh cling co the phong bang vac xin. Khi
ca nhidm bénh co so nudi can tham van ¥ kién chuyén mon dé
xir Iy bang loai khang sinh phu hop [16].

4. Két luan

Nam 2020, nhiém vu “Quan trac, canh béo va giam sat moi
truong vang NTTS tai mot s0 tinh trong diém khu vuc phia
Bic” da thuc hién quan tric dinh ky tai 35 diém, bao gdm 13
diém tai ngudn nudc cap ving nudi tom nude 1o tai cac tinh
Nam Dinh, Nghé An, Ha Tinh, Quang Binh, Quang Tri va Thura
Thién Hué; 11 diém tai ving nudi ngao/nhuyén thé tai cac tinh
Thai Binh, Thanh Héa va Quang Ninh; 11 diém tai vung nuoi
c4 10ng tai cac tinh Hoa Binh, Yén Béi va Hai Duong.

Két qua quan trac ngudn nude cap nudi tom nude lg cho
thay, 93% tong s6 mau quan tric nam trong GHCP, 7% tong
s0 mau vuot ngudng bao gom NH,,NO, va TSS ¢ Nam Dinh;
NH,,NO,, TSS, Vibrio tong s0, do man va dg kiém & Nghé An;
do klem do man, NH,, NO,, Vibrio tong sb va do kiém ¢ Ha
Tinh; NH,, Vibrio tong s0 Va d6 man ¢ Quang Binh; do klem
d6 man, NH , Vibrio tong s6 & Quang Tri; do kiém, NO,,
d6 man, Vlbrlo tong s6 ¢ Thira Thién Hué.

Ket qua quan trac ving nudi nhuyén thé cho thay, 88%
tong s6 mau quan | tric nam trong GHCP, 12% tong s6 mau
vuot ngudng bao gdm NH » NO,, Vibrio tong 0, ky sinh tring
Perkinsus spp., Vibrio spp. (7 loai) tai ving nu6i hau Quang
Ninh; d6 mdn, NH,, NO,, Vibrio trén hau, Perkinsus spp. tai
vung nudi ngao Thai Binh; do man, NH,, NO, (trong nudc),
Perkinsus spp., Vibrio spp. (trén ngao) tai vung nudi ngao
Thanh Hoéa.

Két qud quan trac vung nudi nudi cé rd phi va ca 1ong trén
song cho thay, 92% téng sb mau quan tric ndm trong GHCP, 8%
tong s6 mau vuot ngudng bao gém céc thong s nhiét do, pH,
NH,, PO,, NO,, H,S, COD tai Hai Duong va COD tai Yén Bai.

LO1 CAM ON

Nhém tac gia xin tran trong cam on Tong cuc Thuy san da
phan bo kinh phi, chi dao, giam sat thuc hién nhiém vy; Vién
Nghién ctru NTTS 1 da tao dieu kién thudn loi d€ trién khai,
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kiém tra chét lugng thuc hién nhiém vy; cac Chi cuc Thuy san,
co quan quan ly tai cac tinh; cac co s& NTTS noi thuc hién
quan trac da phoi hop thuc hién nhiém vu.
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Nghién ctru ki thuat san xuat ché pham Trichoderma
phong trir bénh vang 14 - thoi ré trén cay c6 mui

Nguyén Tién Diing", Nguyén Thi Thiy?, Cao Thi Thu Dung’, Quach Thi Hanh', Nguyén Thi Minh Trang',
Nguyén Thi Thu Ha', Phan L¢ Nga', Tran Phii Thiing', Trwong Tuan Oanh', Nguyén Pirc Thuin'

ién ién ciru va Phat trién ving, Bé Khoa hoc va Cong nghé, ran Hung Dao, phuong Tran Hung Dao, qudn Hoan Kiém, Ha Néi, Viét Nam
'Vién Nghién ciu va Phat trié g, Bo Khoa h Cong nghé, 70 Tran Hung Dao, phuwong Tran Hung Pao, qudn Hoan K Ha Ngi, Viét N

2Vién Nong nghiép va Tai nguyén, Trwong Bai hoc Vinh, 182 Lé Dudn, phwong Truong Thi, TP Vinh, tinh Nghé An, Viét Nam

Ngay nhan bai 23/8/2021; ngay chuyén phan bién 26/8/2021; ngay nhan phan bién 16/9/2021; ngay chip nhan dang 22/9/2021

Tom tiit:

Nghién ciru diéu kién nhan sinh khoi va san xuit phan hiru co vi sinh tir nAm Trichoderma bén cho cdy c6 mui 1a cin thiét,
gitip cai tao dit va phong trir nAm Fusarium sp., Phytophthora sp. gy bénh vang I4 - thdi ré. Nghién ciru sir dung 2 chiing nAim
Trichoderma d6i khang cao dé nhan nudi 1a Ty rlchoderma harztanum 22.QH (T.haz.22.QH) va Trichoderma asperellum 11.TT
(T.asp.11.TT). Méi truong 1ong voi thanh phén gdm dich chiét tir 150 g gia dau + 30 g dwong + 1 g uré + 1gKH,PO,+05¢
MgSO, cho lugng sinh Kkhoi nAm Ty richoderma dat cao nhit (4,35+0,48 g/l) sau 1 ngay. M01 truong Ién men rin sir dung co chit
lia nguyén hat ninh nhir va 10% dich nam Trichoderma 1a thich hgp cho nim phat trién nhanh, mét do bao tir dat 8,82x10°
CFU/g co chit va thu sinh khoi nAm sau 5-6 ngay nudi cdy. Sin xuat phan hiru co vi sinh sir dung 100% phan chudng hoic
50% bi mia + 50% phan chudng véi 6-8 kg ché phim Trichoderma va thu sinh khdi phan sau 60 ngay .

Tir khoa: bénh vang la - thoi ré, ciy c6 mui, sinh khoi, Trichoderma.

Chi 56 phin logi: 4.6

1. Dt van de

Trong san Xut nong nghiép, phan bon dugc xem la yéu t6
quyét dinh dén ning suat va chat luong ndng san. Tuy nhién,
viée st dung qua mirc can thiét cac loai phan bon va thude trir
sdu hod hoc di gy ra nhiéu hau qua, anh hudng dén con nguoi
va moi truong séng, lam dat canh tac nhanh bi bac mau, giam
ning suat va chat lugng nong san. Mot trong nhiing giai phap dé
tré lai do phi nhiéu cho dét, giam chi phi phan héa hoc do 1 sir
dung phan hitu co vi sinh Trichoderma dugc tao ra tir cac ching
vi sinh vat va nguyén liéu hiru co khac nhau vira ¢6 tac dung lam
phén bon, cdi tao dat, kich thich cay trong phat trién, dong thoi
kiém soat dugc nhiéu bénh hai cy trong.

Hién nay, bénh vang 14 - th01 ré trén cdy c6 mui di duogc xac
dinh do nguyén nhén chinh la nam Fusarium sp., Phytophthora
sp., tuyén tring hay ngap nudc gy hai ngay cang phd bién va
nghiém trong trén cdy c¢6 mui, viéc su dung bién phap hoéa hoc
hiéu qua khong cao [1-3]. Trén thé gii, nghién ctru tng dung
nam Trichoderma 1am phan bon vi sinh dang 1a hudng duoc
quan tam. Nam Trichoderma 1a mdt tac nhan quan trong lam
phén bon va kiém soat ndm gady bénh Rhizoctonia, Fusarium,
Phytophthora... Ung dung cong nghé vi sinh da lya chon cac
ching nam Trichoderma c6 hiéu luc cao va nhan nudi sinh khoi
dé san xuit phan bon [4-6].

2. \Iat liéu va phucong phap nghién cifu
2.1. Vit liéu

-2 ching ndm: Thaz.22.QH va T.asp.11.TT dugc tuyén chon
d6i khang cao voi nAm Fusarium sp., Phytophthora sp. giy bénh

“Tac gia lién hé: Email: dungnguyentien85@gmail.com
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vang 14 - thbi ré cay c¢6 mui, thu thap tai huyén Thach Thanh, tinh
Thanh Hoa va huyén Quy Hop, tinh Ngh¢ An.

- Céc thi nghiém duoc tién hanh tai Vién Nghién ctu va
Phat trién vung va Truong Dai hoc Vinh.

- Nguyén vat li¢u: agar, glucose, peptone, duong, lua, gia
dau, ri mat, chlorampheniol, streptomycin, con, phan chuong,
ba mia, than bun...

- Dung cu: dia petri, binh thuy tinh, kinh hién vi, bo dung cu
nuoi cay vi nam...
2.2. Phwong phap nghién ciru

Nghién ctru (mg dung cong nghé 1én men bé mt trén moi
truong ran, thu sinh khdi va san xuat ché pham nim Trichoderma
duoc tién hanh theo phuong phap ciia Pham Thi Thuy (2004) [7],
T. Pramod Kumar va M.G. Palakshappa (2009) [8], Z. Shahrim
va cs (2008) [9], A. Singh (2007) [10].

Thi nghiém 1: Xac dinh thanh phan moi truong long nhan
sinh khoi nam Trichoderma (10 ml dich nam Trichoderma trong
1 I moi truong).

- Céc cong thire thi nghiém gom:

+ CT1.1: ri mat 140 g.

+ CT1.2: dudng mia 30 g.

+ CT1.3: dich chiét tir 150 g gi4 dau.

+ CT1.4: dich chiét tir 150 g gia dau + 140 g ri mat.

+ CT1.5: dich chiét tir 150 g gi4 dau + 30 g duong mia.
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Abstract:

Itis necessary to study conditions biomass multiplication
and production of microbial organic fertilizers from
Trichoderma for citrus trees, to help improve soil and
prevent Fusarium sp., Phytophthora sp. causes yellow
leaf - root rot. This study used two very high resistance
strains of Trichoderma fungi for culture, namely T.haz.22.
QH and T.asp.11.TT. Cultures of Trichoderma in liquid
medium with the composition of extract from 150 g bean
sprouts + 30 g sugar + 1 g urea + 1 g KH,P0, + 0.5 g
MgSO, achieved the highest biomass of 4.35+0.48 g/l
after 1 day. Solid fermentation medium using simmered
whole-grain rice substrate and 10% fungal juice were
suitable for fast growth and spores 8.82x10° CFU/g
and obtained fungal biomass after 5-6 days. Producing
micro-organic fertilizers using 100% manure or 50%
bagasse + 50% manure with 6-8 kg of Trichoderma and
obtained faecal biomass after 60 days of incubation.

Keywords: biomass, citrus, Trichoderma, yellow leaf -
root rot.

Classification number: 4.6

+ CT1.6: dich chiét tir 150 g gia dau + 30 g duong mia +
1 guré + 1 g KH,PO,+0,5 g MgSO,.

- Phuong phép thuc hién:

+ Chuén bi dich nidm: 2 chung nam T.haz.22.QH va
T.asp.11.TT cung dugc nudi trén moéi truong PDA (200 g
khoai tay, 20 g duong glucozo, 20 g agar, 1000 ml nudc
cét) trong binh tam giac, trén may lic 200 vong/phit, & diéu
kién 28+2°C, RH=75-80%, 12 gio sang/12 gio t6i trong 2-3
ngay [9, 11].

+ Pha méi trudng long theo cac cong thirc, hip tiét tring
& nhiét d6 121°C trong thoi gian 20 phit roi 1iy ra dé ngudi.

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(9) 9.2022

Cho 10 ml dich né:lm Trichoderma vao trong 1 1 moi truong.
Nubi trén may lac 200 vong/phut, ¢ diéu kién 28+2°C,
RH=75-80%.

- Chi tiéu theo doi: khdi lugng sinh khdi nim thu duoc
(g/1) sau 1 ngay nuoi.

- Thi nghi¢m 2: Xac dinh thanh phan co chit méi truong
lén men ran dé san xuat ché pham Trichoderma (moi cong
thire 10% dich nam Trichoderma).

- Céc cong thue thi nghi¢m:

+ CT2.1: 10 g Ita nguyén hat ninh nhur.

+ CT2.2: 10 g lta nghién nho + 10 ml nude.

+CT2.3: 20 g cam gao + 15 g trdu + 15 g cam vo lac

+ 20 ml nuéec.

+ CT2.4: 20 g than bun + 20 ml nudc.

+CT2.5: 20 g cam + 10 g tru + 10 g cam ngd + 20 ml
nudc.

- Phuong phép thuc hi¢n:

+ Chuén bi dich ndm: 2 chung nam Trichoderma duge
nudi trén moi trudng gdm dich chiét tir 150 g gia ddu+30 g
duong mia + 1 guré +1 gKH,PO,+0,5 g MgSO,. Nuoi trén
may lic 200 vong/phut, & dleu klen 28+2°C, RH=75-80%.
Thu dich ndm sau 2 ngay, ndng do trung binh 12,4x10'°
CFU/L.

+ Cho nguyén liéu moi truong vao mdi tii bong loai 0,5
kg c6 ong nhya lémNmiéng. Pong lugng nudc/co chat theo
ty 1¢ 1/1 cho vao mai bich, ngdm trong vong 60 phut trudc
khi hap khur trung 2 lan lién tiép ¢ 121°C trong 30 phut r6i
lay ra d€ ngudi. Dung bom tiém hut 10% dich nam va bom
vao moi truong ran. Nudi ¢ 28+2°C, theo ddi dén khi bao tu
bao phu kin tui.

- Chi tiéu danh gia: thoi gian phat trién ndm, ndng d¢ bao
ta CFU/g co chat.

- Thinghiém 3: Xac dinh ty I¢ giita dich ndam Trichoderma
va co chat lua nguyén hat ninh nhir dé san xuat ché pham
Trichoderma.

- Céc cong thure thi nghiém:

+ CT3.1: dich nam Trichoderma chiém 10% khdi luong
ltia ninh nhur.

+ CT3.2: dich nam Trichoderma chiém 15% khdi luong
lta ninh nhur.

+ CT3.3: dich ndm Trichoderma chiém 20% khdi luong
Ita ninh nhtr.

- Phuwong phép thuc hién:

+ Chuan bi dich ndm Trichoderma nong d6 12,4x10"
CFU/I (tuwong tu thi nghiém 2).
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+ Cho 2,5 kg lua vao mdi tai bong loai 5 kg ¢6 dng nhya
lam miéng. Pong luong nudc/lia theo ty 1 1/1 cho vao mdi
bich, ngdm trong vong 60 phut trude khi hip khir tring 2
1an lién tiép ¢ 121°C trong 30 phit rdi ldy ra dé ngudi. Dung
bom tiém hiit dich ndm va bom viao méi truong lua ninh
nhir. Nudi & 28+2°C, theo ddi dén khi bao tir bao phu kin tai.

+ Phuong phép thu sinh khdi ndm: Khi sgi ndm bao phu
1én toan bo khdi moi truong rin dong thoi qua trinh hinh
thanh bao tir két thuc, tién hanh thu sinh khdi nim. Sau d6
sdy kho & 40°C trong 1 ngay, nghién min thu dwoc ché phdm
Trichoderma.

- Chi tiéu theo ddi: Nong d6 bao tir ndm Trichoderma
CFU/g co chit.

Thi nghiém 4: Nghién ciru liu heong ché pham
Trichoderma thich hop dé xit Iy chdt mang hitu co.

Gom 4 cong thirc thi nghiém véi lugng ché pham
Trichoderma1a 2, 4, 6 va 8 kg (mat d¢ bao tu nam 7,6x10°
CFU/g), xtr Iy cho 1 tdn phan chudng (bd sung dam, lan,
EM va ri mat).

- Phuong phép thuc hién: Phdi tron déu cic thanh phan
nguyén liéu véi lugng ché phim nim véi nhau theo cac
cong thirc. U hao khi, d6 am dat 50-60%. Pao tron 7-10
ngay/lan, nhiét do khdi 1 tang >60°C. Theo ddi cac chi tiéu
sau 60 ngay u.

- Chi tiéu theo ddi: Mat do bao tir CFU/g chat mang, ham
luong C, N.

Thi nghiém 5: Nghién citu thanh phcin vaty lé cht mang
lam phan hitu co vi sinh Trichoderma.

- Céc cong thue thi nghi¢m:

+ CT5.1: ba mia.

+ CT5.2: phan chudng.

+ CT5.3: ba mia 80% + phéan chudng 20%.

+ CT5.4: ba mia 70% + phan chudng 30%.

+ CT5.5: ba mia 60% + phan chudng 40%.

+ CT5.6: bd mia 50% + phan chudng 50%.

- Phuong phép thuc hién: Phdi tron déu céc nguyén ligu
theo ty 1¢ trén v6i 6 kg ché pham nam Trichoderma (mét do
bao tir nam 7,6x10° CFU/g) duoc 1 tan chat mang (bo sung
darq, lan, EM va rivmét). Phan chuong va ba mia da dugc 3(1’1
ly. U hao khi, d6 4m dat 50-60%. Dao tron 7-10 ngay/lan,
nhiét do khoi u tang >60°C. Theo doi cac chi ti€u sau 60
ngay u.

- Chi tiéu theo ddi: Mat do bao tir CFU/g chit mang,
ham lugng C, N.

- Phuong phap xac dinh ndng d6 bao tir bang budng
dém hdng cau.
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S6 ligu dugc xir Iy theo chuwong trinh Excel va phan mém
thong ké sinh hoc Statistix 9.0.

£ 2 ~ ~ ~
3. Ket qua va ban luan

3.1. Xdc dinh thanh phan méi trwong long thich hop
nhan sinh khéi ném Trichoderma

Nhan nudi ndm Trichoderma trén méi truong long 1a
bude can thiét d& c6 ngudn dich ndm du cho nhan sinh khéi
trén mdi truong rin. Két qua nghién cuu sy phat trién ciia 2
chung nim trén 6 loai moi truong long khac nhau cho thay:
mdi truong 1ong ¢ thanh phan gdm dich chiét tir 150 g gia
dau+30g du’(‘):ng + 1 guré +1 g KH,PO,+ 0,5 g MgSO, cho
luong sinh khoi nam Trichoderma dat cao nhat (4,35+0,48
g/l) sau 1 ngay. Ngoai thanh phén chinh 1a gia déu va dudng
th1 viéc bd sung thém uré, vi lugng KH,PO, va MgSO, giup
nam Trichoderma phét trién manh hon (bang 1).

Bang 1. Sinh khéi nAm Trichoderma trén méi trwong léng sau
1 ngay nudi cay.

e e Luwong sinh khoi sau 1 ngay

(g/) (TB£SD)

Ri mat 1,92+0,34¢
Puong mia 3,78+0,45¢
DCGDb 3,66+0,54¢
DCGD + ri mat 3,84+0,57%
DCGD + duong mia 4,03+0,51°
DCGD + duong + N + P+ Mg 4,35+0,48°
LSD, 0,22

Cr% 5,70

Ghi chi: DCGB: dich chiét gia dau; cac chir cai la s6 mi khac nhau
trong c6t sai khac co6 y nghia thong ké (p<0,05).

3.2. Xdc dinh thanh phin co chit va ty I¢ dich nim
Trichoderma thich hop dé nhdn sinh khoi trén moi truong
lén men ran

Xdc dinh thanh phan co chat thich hop dé nhan sinh khéi
trén méi truong lén men ran: Trén 5 loai méi truong 1én
men ran thi ca 2 chfmg nam T.haz.22.QH va T.asp.11.TT
déu thich hop phat trién trén co chat 1a lua nguyen hat ninh
nhir véi thoi gian sinh truéng, phat trién ngén nhit. Bao tir
hinh thanh sau 2 ngay, bao phu toan t0i chi sau 5 ngay nhan
nudi voi mat do bao tir dat cao nhat 1a 8,82 x10° CFU/g co
chat (sai khac voi cac cong thirc con lai & mirc p<0,05).
Thoi diém thu sinh khéi ndm Trichoderma thich hop ciing
1a 5-6 ngay sau nudi ciy.

Trong khi d6, 4 cong thirc méi truong ran con lai bao tir
nam cin 6,5-11 ngdy sau nhan nudi méi bao phu toan tui,
mat do bao tir dat thap (1,87-6,60x10° CFU/g co chét). Nam
phat trién kém nhat trén méi truong CT2.4 gdbm 20 g than
bun + 20 ml nude (bang 2 va 3).
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Bang 2. Sy phat trién cta 2 ching ndm Trichoderma trén mét
s6 co chat khac nhau & cac ngay sau khi nuéi cy.

Sw phat trién ciia ndm Trichoderma sau cy (ngay)

g:::cg Ngdy soi  Ngay hinh thanh Ngay nim moc  Ngay bao tir bao phii
nam moc  bao tir kin titi trong toan tiii

CT2.1 1,0 2,0 3,0 5,0

CT22 1,0 2,0 45 6,5

CT23 1,0 2,5 5,0 7,5

CT24 3,0 3,5 7,0 11,0

CT25 1,5 2,0 5,5 7,0

Bang 3. Mat dé bao tir cua 2 ching ndm Trichoderma trén cac
loai méi trwng ran khac nhau sau khi nuéi céy.

Mit d9 bao tir mbi chiing (x10° CFU/g)

3.3. Xdc dinh liéu lwgng ché phim Trichoderma thich
hop dé xu ly chat mang

Xdac dinh anh huong cia lieu heong ché pham
Trichoderma dén néng dé bao tir: Nam sau khi dugce nhan
sinh khéi trén méi trudng rin 14 laa nguyén hat ninh nhir tao
ra ché pham Trichoderma va duoc sit dung xtr 1y chit hitu
co 1am phan bon. Két qua bang 5 cho thdy, mat do bao tir
nam trong khdi u ¢6 xu hudng ting dan theo lidu luong ché
pham Trichoderma tir khi i dén 40 ngay sau d6 giam dan
dén 60 ngay. Vi liéu luong 6-8 kg ché pham Trichoderma
xtr Iy cho 1 tan chit mang hitu co thi cho mat d6 bao tir ndm
cao nhét sau 40 ngay 1 1a 8,93-9,66x10° CFU/g.

Bang 5. Néng do bao tir ciia khéi G véi cac liéu lwgng ché
phdm Trichoderma khac nhau.

Cong
thie 2 ngay 3 ngay 4 ngay 5 ngay 6 ngay Liéu lugng ché phim Mt d9 bao tir ciia khi it theo thdi gian (CFU/g)
CT21 131203 314507 680:L1F 8R4 863 Trichoderma (kg) 0 ngay 20 ngdy 40 ngdy 60 ngdy

2 3200100 415104 SA0xI0%  445x10%

b b b c C
CT22 086402 1,9540,5 3,1340,9 405406 450408 7 AP 521105 746l 6.90x10°
CT23  0.6240,10 2,0740,4% 4,5040,8" 590410 6,1541,00 6 9,60x10° 7,53x10% 8,93x10% 8,12x10%
3 6a 6a Sa

CT24  014500°  04040,1¢ 0,8240,2° 1206040 187407 $ [280x10°  862x10 9,66x10 879610

LSD,,, 1,03 L18 1,06
CT2.5 1,05+0,2® 2,68+0,5% 4,79+1,0° 6,20+1,1° 6,60+1,1° % 7.40 7.70 820
LSD,,; 034 084 1,64 Lal 138 Xdac dinh anh huong cia lieu heong ché pham
V% 5,10 5,60 7,10 6,70 8,10 Trichoderma dén ham luong chat dinh duong: Cac muc liéu

Ghi chu: cac chir cai la s6 mii khac nhau trong cét sai khac cé y nghia
thong ké (p<0,05).

Xc dinh ty 1é dich nam Trichoderma thich hop dé nhdn
sinh khoi trén méi trieong 1én men rdn: Dich hdn hop cta 2
chung ndm Trichoderma cung duoc nudi trén moi trudng
1én men long (ndng d6 12,4x10'° CFU/), sau d6 duoc khi
tiém vao moi trudng ran. Ty 1€ dich nam Trichoderma dugc
thi nghiém & 3 mirc 1a 10, 15 va 20% khdi lugng co chat trén
moi truong ran laa nguyén ninh nhir.

Két qua theo ddi duoc trinh bay & bang 4 cho thiy, & ca 3
mtc ty 1€ dich nam déu cho kha nang phat trién voi mat do
bao tur va thoi gian khong c6 su sai khac nhau. Mat d6 bao
tr dat muc cao (8,34-8,76x10° CFU/g). Nhu vay, khi nhan
sinh khéi trén moi trudng co chit lta nguyén hat ninh nhur,
chi can sir dung 10% dich bao tir hdn hop clia 2 ching nam
Trichoderma 13 dam bao sy phat trién ctia nAm (bang 4).
Bg’mg 4. Anh hwéng ty 1é dich ndm cha 2 ching Trichoderma
dén kha niang phat trién trén co chat IGa nguyén hat ninh nhir.

Su phét trién cia nim sau khi cAy (ngay)

T,y 1¢ dich ) Mat do bé}o
nam/eo' chit  Negy soi  Nedy biit diu Ngiy si ndm  Ngdy bao tirbap  tif cao nhat
(%) nim moc  hinh thinh bao tic - moc kin tii  phii trong toan tii (CFU/g)
10 1 2 4 5 8,76x10™
15 1 2 4 5 8,34x10%
20 1 2 4 5 8,56x10%
LSD, s 073
Ca 9,30
TAP CHI
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luong ché pham Trichoderma khac nhau da anh huong dén
kha nang phan hity, hinh thanh chat dinh dudng trong qué
trinh 0 phan. Ham luong chét hitu co ¢6 xu hudng ting dan,
con ham luong nito téng s6 lai giam dan theo thoi gian u.
Trong d6, ham luong chat hitu co dat cao nhét & cong thirc st
dung 6-8 kg ché pham Trichoderma 1a 27,40-28,82%, ham
luong nito tong s6 1a 1,32-1,34% sau 60 ngay u (bang 6).
Bang 6. Ham lwong dinh dwéng trong khéi t véi liéu lwong
ché phém Trichoderma khac nhau.

Liéu lrgng Ham lwgng chiit dinh dudng sau khi i (%)

ché phim 0 ngay 20 ngay 40 ngay 60 ngay
Trichoderma (kg) — C%  N% C%  N% % N% % N%
0 (d6i ching) 1574 2,02 1682 181 1810° 125 1872¢ 1,02
2 1574 2,02 1921 190"  21,80" 1,51° 21,65 LI7°
4 1574 2,02 200° 196% 2396¢" 1,56 2391° 1,200
6 1574 2,02 2130 201* 2502 165 27400 132
8 1574 2,02 21,85+ 2,000 2684 1,79* 2882 134
LSD, s 1,51 014 215 020 178 013
Cr'% 8,80 9,50 1,30 830 10,10 9,90

Ghi chu: cac chir cai la s6 mii khac nhau trong cot sai khac cé y nghia
thong ké (p<0,05).

3.4. Xdc dinh thanh phan va 1y 1¢ chit mang lam phén
hitu co vi sinh Trichoderma

Xdc dinh anh hwéng cia thanh phan va ty 1é chat mang
dén mdt do bao tir ndm Trichoderma: Chat mang gdm phan
chudng va b mia 1a yéu t6 anh hudng truc tiép dén qué trinh
. Két qua bang 7 cho thay, thanh phan, ty 1& chit mang
khac nhau thi mic d6 hinh thanh bao tir nAm Trichoderma



trong khdi 1 ciing khac nhau. Cong thirc chat mang 1a 100%
phéan chudng (CT5.2) hoic 50% ba mia + 50% phan chudng
(CT5.6) cho mat do bao tir dat cao nhét 1a 7,5-8,4 x10°
CFU/g sau 40-50 ngay sau u.

Bang 7. Mat doé bao tlr nAm Trichoderma trong khéi G v&i thanh
phan, ty 1& chat mang khac nhau.

Cong Mit dg bao tir cic khoi  theo thoi gian (CFU/g)

thirc 10 ngay 20 ngay 30 ngay 40 ngay 50 ngay 60 ngay
CT5.1 1,7x10° 8,7x10° 6,3x10* 6,6x10¢  2,3x10°* 1,4x10*
CT5.2 6,6x10* 7,1x10° 5,8x10° 7,7x10° 8,4x10° 8,3x10°
CT5.3 3,9x10° 43x10* 7,3x10* 44x10°  4,6x10° 2,2x10*
CT54 2,3x10* 4,5x10* 7,7x10* 49x10°  5.2x10° 5,7x10
CT5.5 5,5x10* 7,7x10* 6,5x10° 2.8x10°  86x10° 9,7x10*
CT5.6 7,6x10* 6,0x10° 6,0x10° 7,5x10° 7,8x10° 7,7x10°

Xdc dinh anh hwéng ciia thanh phan va ty 1é chdt mang
dén ham lwong chat dinh dwéng: Thanh phan, ty 1¢ chat mang
12 mot trong nhimg yéu t6 quyét dinh dén ham luong cac chat
dinh dudng trong khdi 0. Ham lugng chat hitu co c6 xu
hudng ting dan, con ham lugng nito téng s lai giam dan
theo thoi gian u. Trong d6, ham Iugng dinh dudng dat cao
nhat & cong thtc chat mang la 100% phan chuéng (CT5.2)
hodc ba mia 50% + phan chudng 50% (CT5.6) véi ham
luong chét hitu co 14 26,5-27,1%, ham luong nito téng s61a
1,5% sau 60 ngay u (bang 8).

Bang 8. Ham lwong dinh dwéng trong khdi G v&i thanh phan va
ty lé chat mang khac nhau.

Ham lwong chit dinh dudng sau ngay 1 (%)

g:::cg 20 ngay 40 ngay 60 ngay

C% N»%» CN C» N» CN C% N% C/N
CT5.1 12,3¢ 2,5* 49 1474 1,7 8,6 150° 1,2° 125
CT5.2 19,9 22* 9,0 235 1,8 13,1 27,1* 1,5 18,1
CT53 13,7 24 57 152¢ 1,5 10,1 16,7 13> 128
CT54 14,2° 23 62 17,9° 1,60 11,2 192° 14* 137
CT5.5 16,1° 23* 7,0 19,5 1,8 10,8 21,1* 14® 151
CTs.6 182* 22* 83 229 1,8 12,7 26,5 1,5 17,6
LSD,, 1,6 0,4 2,10 03 2,5 0,2
Cr% 7,8 55 8,1 6,7 85 7,1

Ghi chu: cac chir cai la s6 mi khac nhau trong cét sai khac cé y nghia
théng ké (p<0,05).

Nhu véy, thanh ph?in ty 1¢ chat mang anh hudng tryc tiép
dén qua trinh @ va chét luong phan. Nguyén liéu sir dung t6t
dé 1am chit mang san xudt phan hitu co vi sinh 100% phan
chudng hodc phan chudng véi ba mia theo ty 16 1/1.

4. Két luan

- Mbi truong 1ong gom dich chiét tir 150 g gia dau + 30 g
duong + 1 guré + 1 g KH,PO, + 0,5 g¢ MgSO, cho luong
sinh khéi ndm T.haz.22. QH va T asp.11.TT dat cao nhat I3
4,35+0,48 g/l sau 1 ngay nuoi.

- Moi trudng 1én men rin lta nguyén hat ninh nhir véi
10% dich nam cta 2 ching T.haz.22.QH va T.asp.11.TT la
thich hop cho thoi gian phat trién ngan, mat do bao tur dat
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8,82x10° CFU/g co chét va thu sinh khdi nim sau 5-6 ngay
nudi cay.

- Xtr Iy cho 1 tan chit mang hitu co 100% phén chudng
hodc 50% ba mia + 50% phan chudng can 6-8 kg ché pham
Trichoderma cho méat d§ bao tir, ham lugng chét hitu co,
ham luong nito tong sd dat cao nhét va thu sinh khdi phan
sau 60 ngay u.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC
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CENDO RN

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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