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Tinh trang vi khuan mang gen ESBL trén ngwdi khoe manh
tai xa Trang An, huyén Binh Luc, tinh Ha Nam

Pham Thi Thanh Huong', Vii Thanh Phuwong', Vii Anh Thu', Nguyén Quang Huy',
Pham Duy Thai?, Tran Huy Hoang?'

"Truong Dai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han lam KH&CN Viét Nam
’Vién V¢ sinh Dich te Trung wong

Ngay nhén bai 8/3/2019; ngay chuyén phan bién 11/3/2019; ngay nhan phan bién 8/4/2019; ngay chip nhan ding 15/4/2019

Tém tit:

Nghién ciru mé té tinh trang vi khuin mang gen ESBL khing khang sinh (KKS) nhém betalactam phé rong phéan
lap dwoc trén miu phan nguoi khée manh tai xi Trang An, huyén Binh Luc, tinh Ha Nam nim 2018. 94 miu ciy
trén méi truong MacConkey agar cé khang sinh ceftazidime 2 pg/ml dworc sir dung dé tién hanh phan tich kha niing
sinh truéng ciia vi khuin khang thudc va ty 18 vi khuin mang gen ESBL. Két qua cho thiy: i) tinh trang vi khuin
phén 1ap tir phan nguoi khée manh khang thude 1a rit cao: 93/94 (99%), ddng thoi mire @9 KKS ciia vi khuin phén
lap dwoc ciing khac nhau va chia ra 1am bén loal, 11) ty 18 vi khuén mang gen KKS nhém ESBL cao: cao nhit 1a
TEM (85,1%), tiép dén 1a CTX-M (71,3%) va thip nhét 1a SHV (5, 3%) Piéu nay cho thay tinh trang vi khuin mang
gen ESBL KKS trong cong dong & Trang An, Bmh Luc, Ha Nam rat nghiém trong va can dwoc glam sat chat cheé.
Nghién ctru ciing chirng t6 nguy co KKS tiém 4n ngay trong cac ho gia dinh khée manh é cong dong. Qua do chi ra
rang, viéc theo doi tinh trang KKS trong cong dong tai Ha Nam ciing nhw tai cac dia phwong khéc 1a vo cung cin

thiét nhim bao vé sirc khée con ngudi.
Tir khéa: CTX-M, ESBL, SHV, TEM.
Chi 56 phén loai: 3.3

Pat van de

Hién nay, KKS dang la m¢t trong nhiing van d& duogc
quan tim hang dau trén thé gioi. Tinh trang vi khuin KKS
da tro thanh van dé nghiém trong dbi véi stc khoe con
ngudi va véi nganh y té trén toan cau. Ngay cang nhiéu
bénh lay nhiém dang tré nén kho chita, tham chi vé phuong
ctru chita, dn dén ty 1& tr vong ciing ngay cang ting. Theo
céc bao c4o, hang ndm ¢ hon ntra triéu ngudi chét do cac
bénh truyén nhiém c6 nguyén nhan 14 cac chung vi khudn
KKS [1, 2]. Theo “Review on Antimicrobial Resistance”
ctia Jim O’Nell va cong sy xuat ban vao ngay 14/5/2015',
¢6 2 1y do chinh khién KKS dang dan tr¢ thanh mdi nguy
v6i tinh hinh y t& cong dong trén thé gigi. Thir nhit, qua
trinh nghién ctru phat trién thudc, ddc biét 1a thudc khang
sinh, dang c6 d4u hiéu cham lai. Th hai, viéc st dung thude
khang sinh n6i chung dang c6 dau hiéu gia ting trong vai
thap ky gan day. Chinh viéc sir dung nhiéu loai thudc khang
sinh dic hiéu vai liéu lugng cao dé diéu tri cac bénh do vi

'https://amr-review.org/sites/default/files/SECURING%20NEW %20
DRUGS%20FOR%20FUTURE%20GENERATIONS%20FINAL%20
WEB_0.pdf

*Tac gia lién hé: Email: thh@nihe.org.vn
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khuan gay ra d tao diéu kién cho chiing nang cao kha ning
khang thudc. O nhiéu nudc, khang sinh c6 thé duge mua
dé dang ma khong can c¢6 don thude, dan dén viée sir dung
thudc bura bai, tran lan [3, 4]. Hon nira, viéc su dung thude
khang sinh trén dién rong trong ndong nghi¢p cling nhu vi¢c
béc si ké sai don thudc ciing khién tinh hinh KKS dang trén
da gia tang.

Tai Viét Nam, cac nghién clru vé vi khuan duong rudt
sinh ESBL kha nhiéu, tuy nhién chi tap trung chu yéu &
cac co sO diéu tri trén cac nhom bénh nhan ma chua co
nhiéu nghién ciru tai cong dong trén nhom nguoi lanh khoe
manh. Nghién ctru nay dugc thuc hién nham xac dinh dic
diém KKS cua vi khuan sinh ESBL va ty 1é mang gen ma
hoéa ESBL phan lap dugc trén nguoi lanh khde manh tai xa
Trang An, huyén Binh Luc, tinh Ha Nam.

Phuong phap nghién ciiu
Doi twong va dia diém nghién ciru

Nghién ctru dugc thuc hién trén nhom nguoi lanh khée
manh dang sinh séng tai xa Trang An, huyén Binh Luc, tinh
Ha Nam trong nam 2018.
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Prevalence of ESBL-producing bacteria
on healthy people in Trang An commune,
Binh Luc district, Ha Nam province

Thi Thanh Huong Pham', Thanh Phuong Vu',
Anh Thu Vu', Quang Huy Nguyen!, Duy Thai Pham?,
Huy Hoang Tran*

"University of Science and Technology of Hanoi, Vietnam Academy
of Science and Technology

’National Institute of Hygiene and Epidemiology
Received 8 March 2019; accepted 15 April 2019

Abstract:

The cross-sectional study aimed to describe the status of
extended-spectrum beta-lactamases (ESBL)-producing
bacteria isolated from stool samples of healthy people
in Trang An commune, Binh Luc district, Ha Nam
province in 2018. A total of 94 samples were cultured
on MacConkey agar containing 2 pg/ml ceftazidime
for evaluating the growth of drug-resistant strains
and the rate of bacteria carrying ESBL-encoding
genes. The results showed that: (1) the proportion of
ESBL-producing bacteria were found very high in the
participants (99%); nevertheless, the levels of antibiotic
resistance were associated with the rate of bacterial
growth; (2) the TEM was the most prevalent ESBL-
encoding gene (85.1%), followed by CTX-M (71.3%)
and SHV (5.3%). These results exhibited that the
status of ESBL-producing bacteria was very serious in
the Trang An population. Therefore, it is essential to
monitor the antibiotic resistance in this region as well as
other regions for the long-term development strategy to
prevent the emergence and spread of antibiotic-resistant
bacteria.

Keywords: CTX-M, ESBL, SHY, TEM.
Classification number: 3.3
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Thiét ké nghién ciru
Nghién ciru mo ta cit ngang va phan tich phong thi
nghiém.

C& mau: 94 mau phén thu thap tir ngudi khoe manh tai
xa Trang An, huyén Binh Luc, tinh Ha Nam.

Tiéu chuan Iya chon thanh vién tham gia nghién ctru: 1a
nguoi dan khoe manh, dang sinh séng tai cac ho gia dinh va
ty nguyén tham gia nghién ctru. Tiéu chuén loai trir 13 ngudi
khong lay dugc mau phan hodc méc phai cac bénh man tinh.

Cdc ky thudt xét nghiém

- Nudi cdy vi khuan trén méi truong chon loc kha ning
sinh ESBL: d6i véi timg thanh vién dwoc chon vao nghién
ctru s& thu thip mau phan dé lam xét nghiém. Mdi ngudi s&
ldy 5 g phan tai thoi diém diéu tra. Cac mau phan dugc bao
quan va van chuyén theo thuong quy vé Phong thi nghiém
KKS cua Vién Vé sinh Dich t& Trung uong trong ngay. Mau
phan duoc cdy truc tiép 1én méi truong MacConkey c6 bd
sung ceftazidime (2 pg/ml) va i & 37°C qua dém. Céc dia
¢6 khuén lac s& duge chon dé luu gili va tién hanh céc thi
nghiém tiép theo.

- PCR phat hién vi khuan mang gen ESBL bao gom
gen TEM (TEM-F: TTTTCGTGTCGCCCTTATTCC,;
TEM-R: CGTTCATCCATAGTTGCCTGACTC),
CTX-M (CTX-M F: CGATGTGCAGTACCAGTAA;
CTX-M R: TTAGTGACCAGAATCAGCGG), SHV
(SHV-F: TTATCTCCCTGTTAGCCACC; SHV-R:
GATTTGCTGATTTCGTCGG): cac chung vi khuan moc
trén moi truong chon loc dugce tach chiét ADN béng phuong
phap tach nhiét & 95°C trong 10 phut. Sau d6, cac mau ADN
duogc sir dung lam khudén mau cho phan tmg PCR dé phat
hién cac gen KKS.

Phén tich sé ligu

Dir liéu dugc lwu va phan tich bang phan mém Microsoft
Excel.

Dao dirc trong nghién ciru

Nghién ctru nay da dugc Hoi dong Y duc thong qua va
nhan dugc su chép thuén tham gia nghién clru ctia cac ho
gia dinh tai xa Trang An, huyén Binh Luc, tinh Ha Nam.

Két qua
Kiéu hinh sinh ESBL phan anh nguy co KKS trong
cong dong

94 mau phan dugc nudi cdy trong mdi truong chon loc
kha ning sinh ESBL ctia vi khuan. Két qua cho thdy 93 mau
dwong tinh véi ESBL va 1 mau am tinh véi ESBL. Kiéu
hinh cdc mau dwong tinh véi ESBL duogc phan lam 4 loai



dua theo dic diém sinh trudng ctia khuan lac vi khuén: loai
1 (khuén lac moc thua thdt va yéu), loai 2 (khuén lac moc
nhiéu nhung sinh truéng yéu), loai 3 (khuan lac moc day
va sinh truong tot), loai 4 (khudn lac moc rat day va sinh
truong manh). Két qua phan bd cac loai vi khuan duong tinh
ESBL duoc thé hién & bang 1.

Bang 1. Ty 1 phan bd 4 loai kiéu hinh vi khuin ¢6 vi khuén sinh
ESBL phan I4p tir miu phan trong nghién ciru.

Loai 1 Loai 2 Loai 3 Loai 4 Téng

Ketqua o) 0366%) 37(30,78%) 25(2688%) 9(9.68%) 93
nuoi cay

Két qud PCR phit hién gen ESBL KKS

Nghién ctru tién hanh k¥ thuat PCR phat hién gen KKS
nhém ESBL bao gdbm TEM, CTX-M, SHV v6i 94 chung vi
khuén phan lap duge. Két qua PCR duoc thé hién qua cac
hinh anh dai dién trong hinh 1.

M1 2345678 91011121314151617 1819202122 2324 25°P N

» 585bp

12 3 4 5 6 7 8 9 101 1213 4 M PN

» 798bp

9 10 1 12 13 ¥4 P N

» 861bp

Hinh 1. (A) Két qui PCR dai dién phat hi¢n gen CTX-M. (B) Két
qua PCR dai dién phat hién gen TEM. (C) Két qua PCR dai dién
phat hién gen SHV. M la thang chudn DNA (GeneRuler 1kb DNA
Ladder); P: chiing duong; N: chimg am.

Trong 94 chung vi khuan phan lap dugc tir cac mau
nghién ctru, s6 ching duong tinh véi gen TEM 1a cao nhit:
80/94 chung, chiém 85,1% tong sd chung. Tiép theo la
CTX-M véi 67/94 ching, tuong duong 71,3%. Ty 1¢ duong
tinh thap nhat 1a SHV véi chi 5/94 chung dwong tinh, chiém
khoang 5,3%. C6 8 chung vi khudn 4m tinh véi ca 3 gen
trén (hinh 2).
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Hinh 2. Biéu d6 thé hién s lwong miu dwong tinh véi gen TEM,
SHYV, CTX-M

Két qua PCR ciing cho thay tan suat xuat hién cac gen
KKS trong cac mau vi khuan cia nghién ctru. C6 nhing vi
khuan chi mang mot trong ba gen KKS 1a TEM, CTX-M
hoic SHV. Tuy nhién, c6 rit nhiéu trudng hop vi khuan
mang da gen KKS, cu thé 13 c6 tGi 60 truong hop (63,8%)
phat hién ca 2 gen KKS va 3 truong hop phat hién duoc ca
3 gen KKS. Tén suit cac gen khang xuét hién trén cic mau
phan 1ap duoc thé hién cu thé trong bang 2.

Bang 2. TAn suét xuét hién cac gen KKS trong cic miu phan lap.

Don gen Dagen
Khong co
gen nao
CIXM TEM  Phithign3gen  CTX  sHvmEM ()

(%) (%) (%) TEM (%) (%)

Tansuit ot~ 6 17 3 58 2 8
hiégnkidugen  (638)  (1809) (3,19) (61,70) 13) (851)

Két qua sang loc cac miu vi khudn tir phan nguoi thu
thap dugc trong nghién ciru cho thy, ty 18 vi khuan sinh
ESBL 1a rat cao (93/94 méu vi khuan phan lap duoc). Két
qua nay chung to sy hién dién cia vi khuin dudng rudt
sinh ESBLtrén miu phan ngudi khoe manh tai Hi Nam
cao hon nhiéu so v6i mot sb nghién curu trude day tai Viét
Nam [5-7]. Biéu nay ciing cho thiy tinh trang bao dong ddi
v6i vi khudn KKS dang luu hanh trong cong dong. Ty 18 vi
khudn KKS cao phan lap dugc tir ngudi khoe manh phan
anh tinh trang st dung khémg sinh bura bii, khong kiém
soat trong cong dong dan dén vi khuén thich Gmg va khang
lai cac khang sinh phd bién. Tuy nhién, két qua nudi ciy
trén moi truong chon loc cho thiy mirc d6 khang thube cia
vi khuén 1a khong dong déu giira cac mau phén 1ap dugc.
Cu thé, khoang 23,66% s6 mau moc thua thét va yéu trén
mdi trudng bd sung khang sinh, 39,78% sb miu moc nhidu
nhung sinh truong yéu, 26,88% sb mau moc nhidu va sinh
truong tt, chi ¢ khoang hon 9,68% s6 mau moc nhiéu va
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phat trién rdt manh trén méi trudng c6 khang sinh (bang
1). Nhu vay, néu khong c6 sy can thiép va quan ly tbt dbi
v6i hanh vi str dung khang sinh trong cong dong, tinh trang
KKS cua vi khuan s& ngay cang ting vé ca s6 luong va muc
d6 khang thudc.

Két qua PCR phat hién gen TEM, CTX-M, SHV KKS
ctia vi khuan phén lap duoc trong nghién ctru ciing cho thiy
mirc do KKS rit cao cua vi khuan, duong tinh véi gen TEM
1a 80/94 chung (chiém 85,1%), CTX-M la 67/94 chung
(71,3%) va SHV 1a 5/94 chung (5,3%). Ty 1& vi khuin
duong tinh véi cac kiéu gen trong nghién ciru nay cao hon
han so v&i mot nghién ctru trude d6 tai Ha Nam nam 2015
voi ty 1€ vi khuén mang gen TEM, CTX-M, SHV lan luot
1a 47,6; 37; 1,5%. Ddong thoi, két qua phat hién gen khang
ESBL trong nghién ciru nay ciing cho ty 1& twong dong
v6i nghién cuu cua Karen Bush va cs hay nghién ctru ctua
Panjarat Suntarasamit [8, 9]. Piéu nay cho thdy tinh trang
vi khuan KKS trong cong dong ngay cang gia tang. Khong
nhfmg thé, vi khuan mang gen ESBL luu hanh trong cong
dong cling ngay cang da dang vé kiéu gen khang thudc, cu
thé 1a mot mau vi khuan phén 1ap c6 thé mang mot hodc
nhiéu loai gen KKS khac nhau (bang 2). Diéu nay c6 thé Iy
giai 1a do viéc lam dung nhiéu loai khang sinh trong diéu
tri nhiém khuén ciing nhu ding khang sinh véi liéu luong
khong dung cach, khong tuan theo khuyén cdo ciia bac si,
dan dén vi khuan dan khang lai khang sinh. Bén canh do,
vi khuén c6 kha ning lan truyén gen KKS trong cing loai
ciing nhur gitra 2 loai khac nhau thong qua nhiéu hinh thirc
nhu plasmid, transposons va intergrons [10]. Do d6, can ¢
nhimng bién phap cép bach va cu thé dé han ché kha ning
phat trién ciing nhu lan truyén gen KKS ctia vi khudn nham
bao vé sirc khoe cong dong.

Keét luan

Qua nghién ctru cho thdy, tinh trang KKS cta cac mau
vi khuan phan lap duoc tir phan ngudi khoe manh tai Trang
An, huyén Binh Luc, tinh Ha Nam ¢ muc rat cao (99%) va
khéng & nhiéu mirc d6 khac nhau thong qua kiéu hinh moc
trén moi truong chon loc ¢ khang sinh.

Ty 1& vi khudn mang gen ESBL cao, cu thé 1a gen TEM
chiém ty 1& cao nhédt khoang 85,1%, tiép theo 1a CTX-M
chiém 71,3% va thip nhit 1a SHV chiém 5,3% tong sb
ching. Bén canh d6, tan suat xuat hién gen KKS ciing rat
da dang. C6 ching vi khuan chi phat hién mét trong ba loai
gen KKS néu trén. Tuy nhién, c¢6 ching lai phat hién t61 hai
hodc céa ba gen KKS trong nghién ctru.
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LGOI CAM ON

Nghién ctru nay duogc hd trg boi Dy an 23HN: Thuc
trang sir dung khang sinh va ty 1¢ nguoi mang mot sd vi
khuan KKS trong cong dong tai mot xi cia tinh Ha Nam
nam 2018 do Vién Vé sinh Dich té Trung wong va Pon vi
Nghién cttu 1am sang Truong Dai hoc Oxford (OUCRU)
tai trg.
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Tém tit:

Gin diy, vat liéu t6 hop polylactic axit/chitosan di dwoc sir dung 1am chit mang thudc dé diéu chinh téc dd gii
phéng thudc nhim ting hiéu qua va giam liéu diung thudc. Vit liéu t6 hop polylactic axit/chitosan mang 10-50%
thudc quinin sulfat (QS) dwoc ché tao theo phwong phap vi nhii nuéc/dau/nwéce dé nghién ciru qua trinh giai phong
QS. Anh huéng ciia ham lugng QS, do pH va dong hoc ciia qua trinh gidi phéng thude QS di dwoc nghién ciru.
Két qua cho thiy, véi miu vit lidu polylactic axit/chitosan mang ham lwong QS cang cao thi tbc d giai phong QS
cang cham. MAu vét liéu t6 hgp polylactic axit/chitosan mang 50% QS cé téc d giai phong QS nho nhit. Trong mdi
trwong pH=7,4, tbc dd giai phong QS 16n hon trong mdi trwong pH=2,0. Qua trinh giii phéng thudc QS tir vat liéu to
hop polylactic axit/chitosan/QS tudn theo mé hinh dong hoc Korsmeyer-Peppas va khuéch tan theo dinh luat Fick.

Tir khéa: chitosan, gidi phéng thude, polylactic axit, QS, vét liéu té hop.

Chi s6 phén loai: 3.4

Mé dau

Polylactic axit (PLA) va chitosan (CS) la hai polyme
thién nhién duoc ng dung rdng rai trong nhiéu linh vyc
khac nhau [1-3]. T6 hop PLA/CS duoc st dung dé lam chat
mang thude hd tro cho diéu tri cic bénh ung thu, ting huyét
ap, tim mach...[4, 5]. Nho kha ning twong tac cua thude
v6i hai polyme, nhat 1a khi t6 hop polyme PLA/CS ¢6 kich
thudc nano, thude s& giai phong nhanh ¢ giai doan dau va
c6 kiém soat & giai doan sau, vi thé gop phan ting hiéu qua
ctia thudc, giam lidu dung, giam s6 1an st dung thude trong
ngay.

Trong nghién ciru nay, chiing t6i di ché tao vat liéu to
hop PLA/CS mang thudc QS, v6i cac ham luong QS khac
nhau tir 10-50% so voi PLA theo phuong phap vinhii [6, 7].
Nghién ciru sy giai phong QS trong vat liéu t6 hop dé xéac
dinh anh huong cua ham lugng QS, anh huong ctia do pH va
xac dinh dong hoc cta qua trinh giai phong thude QS. Cac
mau vat liéu to hop polylactic axit/chitosan/quinin sulfat
(PCQS) v6i ham lwong QS tir 10-50% duge danh gia tién
trinh giai phong QS trong cac dung dich c6 pH=2 va pH=7
trong thoi gian tir 1 dén 30 gio. Day 1a cac moi truong pH
dac trung cho dung dich axit manh trong da day (pH=2) va
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dung dich kiém yéu & rudt non (pH=7,4) trong co thé nguoi.
Téc d6 giai phong QS duge danh gia thong qua gia tri ham
lugng QS giai phong ra khaéi vat liéu. Dong hoc ctia qua
trinh giai phong QS tir vét lidu t6 hop PCQS duoc xac dinh
thong qua viéc khao sat lya chon sy phu hop cac mo hinh
dong hoc bac 0 (ZO), bac mot (FO), mo6 hinh Higuchi (HG),
mod hinh Hixson-Crowell (HCW) va mo hinh Korsmeyer-
Peppas (KMP).

Noi dung nghién ciiu
Vit liéu, héa chit va thiét bi nghién ciru

- Céc hoéa chit dung dé ché tao vat liéu t6 hop PCQS
bao gdm: PLA c6 do nhét 1a 2 dL/g, khéi luong phan tur
trung binh Mw=260.000 g/mol, d6 da phan tan polyme Mw/
Mn=1,5, ¢ dang hat; CS c6 do axetyl hoa >77%, do nhot
la 1220 cP, Mn=1,61x10° Da; Polyetylen Oxit (PEO) ¢o
Mw=100.000 g/mol, nhiét d¢ thuy tinh hoa Tg=-67,0°C va
QS do hing Sigma-Aldrich san xuat.

- Phé héng ngoai bién dbi Fourier (FTIR) ghi trén thiét
bi quang phd hong ngoai bién ddi Fourier Impact 410 -
Nicolet. Mat do quang do trén thiét bi phd hap thu tir ngoai
va kha kién UV-Vis.
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Abstract:

Recently, the polylactic acid/chitosan composite has been
used as a drug carrier to regulate the drug release aim to
increase the effectiveness and decrease the drug dosage.
Polylactic acid/chitosan composite materials that carry
10-50% quinine sulfate were prepared by the water/
oilwater microemulsion method to study the release of
quinine sulfate. Effects of quinine sulfate content, pH,
and kinetics of quinine sulfate release were investigated.
The results showed that polylactic acid/chitosan
composite materials with higher quinine sulfate content
exhibited slower speed release of quinine sulfate. The
polylactic acid/chitosan composite materials that carry
50% quinine sulphate resulted in the slowest speed of
quinine sulfate release. In pH=7.4 medium, the release
rate of quinine sulfate was greater than the pH=2.0. The
process of releasing quinine sulfate from polylactic acid/
chitosan/quinine sulfate composites was in accordance
with the Korsmeyer-Peppas kinetic model and diffused
according to the Fick law.

Keywords: chitosan, composite materials, drug release,
polylactic acid, QS.

Classification number: 3.4

Phwong phap nghién ciru

- Cac mau vat liéu t6 hop PCQS vdéi cac ham lugng QS
tir 10-50% ché tao theo phuong phap vi nhil trong tu tai liéu
tham khao [6-8]. Ham lugng QS giai phong ra khéi vat liéu
dugc xac dinh bang phuong phap phén tich phd UV-Vis va
theo cong thirc: % thude giai phong = Ct/C0x100, trong do:
CO va Ct 1a lugng mang thudc va luong thude giai phong
tai thoi gian t.

- Téc do giai phong QS dugc danh gia thong qua ham
luong QS giai phong ra trong dung dich thir nghi¢ém theo
thoi gian. Khdo sat sy anh hudng ctia ham lugng mang
thudc QS dén toc do giai phong QS cua cac mau vit liéu to
hop PCQS dugc thuc hién trong hai mdéi truong pH=2 va
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pH=7,4.

- Pong hoc cia qué trinh giai phong QS tir vat lidu t6
hop dugc xac dinh thong qua khao sat danh gia sy phu hop
cua cac mod hinh dong hoc: mo hinh bac 0 (ZO): Wt = Wo +
K1.t; mo6 hinh bac mét (FO): logC =logCo - K2.t/2,303; md
hinh Higuchi (HG): W = K3.t1/2; m6 hinh Hixson-Crowell
(HCW): Wol/3 - Wt1/3 = K4.t; va md hinh Korsmeyer -
Peppas (KMP): Mt/Moo = K5.tn.

£ 2 ~ 2 a
Ket qua va thao luan

Anh huwong cua ham lwong QS dén sw gidi phong OS
tir vt liéu to hop PCOS

Céac mau vat liéu t6 hop ché tao v6i ham luong QS tir
10 dén 50% dugc ky hiéu theo thir tw: PCQS10, PCQS20,
PCQS30, PCQS40 va PCQS50. Khao sat anh huong cua
ham luong QS trong vat liéu t6 hgp PCQS dén toc do giai
phong QS dugc thuc hién trong hai dung dich c6 moi truong
axit pH=2 va kiém yéu pH=7,4.

Ham luong QS giai phong khoi cac mau vat licu PCQS
trong dung dich c6 pH=2 va pH=7,4 dugc thé hién trong
(bang 1, hinh 1) va (bang 2, hinh 2). Trong dung dich pH=2,
sau 30 gio ngdm mau ham luong QS giai phong ra tir cac vat
liéu t6 hop déu nho hon 50%. Cac miu vét liéu mang ham
luong QS lon hon 20% thi ham lugng cang 16n, lugng QS
giai phong ra cang nhé. Mau PCQS10 c¢6 ham lugng QS gidi
phong ra sau 30 gio 14 41,68%, mau PCQS20 14 44,23% (16n
nhét). Cac mau vat liu PCQS30, PCQS40 c¢6 ham lugng QS
gidi phong ra nhé hon va mau PCQS50 c¢6 ham lwong QS
giai phong ra nho nhat, chi 1a 33,41% (bang 1).

Bang 1. Ham lwong QS gidi phéng tir cic miu vat ligu PCQS
trong dung dich pH=2.

Luwong QS duge gidi phong (%)

Thaoi gian

(gi0) PCOSI0 PCQOS20 PCQS30 PCQS40 PCOS50
1 22,34 24,46 21,97 22,65 19,97
2 24,76 25,78 24,12 23,98 20,34
3 26,83 28,43 25,16 26,76 22,89
4 29,89 29,78 26,98 27,75 23,68
5 31,12 30,69 27,56 28,76 24,82
6 32,95 32,14 29,62 29,98 25,67
7 33,56 34,54 30,12 31,89 26,71
8 35,21 36,13 32,56 32,09 28,42
12 38,96 37,89 36,25 33,73 30,05
16 39,34 40,34 36,57 34,78 31,34
20 40,45 42,14 37,29 36,07 32,92
24 41,75 43,58 37,49 36,71 33,15
26 42,09 44,01 38,67 36,92 33,32
28 42,12 44,54 38,34 37,02 33,45
30 41,68 44,23 38,98 37,01 33,41
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Hinh 1. D thi giai phong QS tir cic méu vat ligu PCQS10,
PCQS20, PCQS30, PCQS40 va PCQS50 trong dung dich pH=2.

Trong dung dich c6 pH=7.4, toc d¢ giai phong QS & cac
mau vat liéu PCQS nhanh hon trong dung dich c6 pH=2. Sau
12 gio thur nghiém, ham lugng QS da giai phong ra dugc hon
50%. Mau PCQS20 c6 tc do giai phong QS 16n nhat, sau 12
gid dat 62,89%. Cac mau c6 ham lugng QS 1én hon déu co
toc do giai phong QS nho hon. Mau PCQS50 cé toe do giai
phéng QS cham nhat, sau 12 gio 1a 50,54% va sau 30 gio la
54,72% (bang 2).

Bang 2. Ham luwong QS giai phéng tir cic miu vit liéu PCQS
trong dung dich pH=74.

Lwong QS duge gidi phong (%)

Thaoi gian
(gi®) PCOSI0  PCOS20 PCOS30 PCQOS40  PCOSS0
1 32,54 34,76 29,98 26,78 29,09
p 35,78 37,89 33,56 28,98 30,96
3 36,52 42,56 35,62 34,78 33,56
4 39,12 4421 38,78 36,79 36,78
5 40,89 45,95 39,78 42,67 38,45
6 43,89 50,95 45,68 43,63 40,09
7 47,04 54,49 49,67 44,58 44,68
8 52,48 57,78 52,43 48,94 48,08
12 61,96 62,89 55,68 53,21 50,54
16 65,34 63,76 57,21 54,89 53,67
20 67,98 64,54 58,07 55,05 54,07
2 69,78 65,21 58,68 56,21 53,89
26 70,72 65,56 59,02 56,11 55,04
28 70,98 6521 58,97 56,78 54,89
30 70,03 65,78 58,79 55,98 54,72
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Hinh 2. Db thi gidi phong QS tir cic miu vat liéu PCQS10,
PCQS20, PCQS30, PCQS40 va PCQS50 trong dung dich pH=7.4.

Nhu vdy, & trong ca hai méi truong pH axit va kiém yéu,
khi ham Iugng QS cua vat liéu to hop cang cao thi tdc do
giai phong QS cang cham. R rang ham lugng QS trong vat
lidu t6 hop PCQS c6 anh huong kha rd rét dén toc do giai
phong QS. Mau vat liéu c6 ham lugng QS 1a 20% co tde do
giai phong QS 16n nhat.

Anh hwéng ciia pH dung dich dén sw gidi phong OS tiv
vit liéu to6 hgp PCOS

Miu vat liéu PCQS20 co téc do giai phong QS nhanh
nhit duoc chon dé khao sat anh huong cua pH dung dich
dén sy giai phong QS. Hai méi truong pH dugc chon thir
nghiém la dung dich c6 pH=2 va pH=7.4.

Két qua thu dugc (bang 3, hinh 3) cho thiy, pH ciia dung
dich anh huong déng ké dén sy giai phong thude QS tir vat
liéu t6 hop PCQS20. Sau 30 gid, ham lugng QS giai phong
trong dung dich pH=7,4 dat gan 70%, con trong dung dich
pH=2 chi dat 44%. R& rang, téc do giai phong QS tir vt liéu
t6 hgp PCQS20 trong dung dich kiém yéu (pH= 7,4) 16n
hon trong dung dich axit (pH=2). Piéu nay phu hop cho su
hap thy thudc tot hon & rudt non.

Su giai phong thube QS trong 12 gior dau xay ra véi toc
dd nhanh, sau 12 gio su gidi phong thude cham lai va én
dinh hon, nhu vay co thé kiém soat duoc toe do giai phong
QS néu sir dung chit twong hop POE hay diéu chinh ham
luong mang thudc khi ché tao vat liéu to hop PCQS. Diéu
nay phit hop véi cong bd ciia M. Prabaharan khi nghién ciru
vt liéu t hgp PLA/CS mang thuc Lamivudin [5].
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Bing 3. Ham lwgng QS giai phéng tir miu vt liéu PCQS20 trong
dung dich pH=2 va pH =74.

Thoi gian % QS % QS
(gid) ¢ pH=2,0 & pH=7,4
1 24,46 34,76
2 25,78 37,89
3 28,43 42,56
4 29,78 44,21
5 30,69 45,95
6 32,14 50,95
7 34,54 54,49
8 36,13 57,78
12 37,89 62,89
16 40,34 63,76
20 42,14 64,54
24 43,58 65,21
26 44,01 65,56
28 44,54 65,21
30 44,23 65,78
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Hinh 3. Db thi gidi phéng QS tir vat liéu PCQS20 trong cic dung
dich pH=2 va pH=7,4.

Dong hoc qua trinh gidai phong QS tir vit liéu ] hop
PCOS

Nghién ctu dong hoc giai phong QS tu cac vat li¢u
t6 hop PCQS trong dung dich pH=2 va pH=7,4 duoc tién
hanh dya vao viéc phan tich, danh gia qua trinh giai phong
QS theo cac md hinh dong hoc: bac 0, bac mdt, mo hinh
Higuchi, m6 hinh Hixson-Crowell va mo6 hinh Korsmeyer-
Peppas.

Céc két qua vé ham luong QS giai phong tir cac mau vat
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liéu PCQS trong cac dung dich pH=2 va pH=7,4 theo thoi
glan tur 1-30 gio dugc tinh toan theo cdc mo hinh dong hoc,
bang cong cu xir Iy thong ké MS-Excel dé phan tich hoi quy
va xdy dung phuong trinh dong hoc. Tur két qua phan tich
hdi quy va xay dung phuong trinh dong hoc co thé xac dinh
duoc dong hoc qua trinh giai phong QS cuia cac mau vt lidu
t6 hop PCQS, nhim tim ra co ché giai phong thude ctia chat
mang thudc.

Do thi, phuong trinh dong hoc va cac hé s6 hoi quy
twong tmg véi cac md hinh dong hoc qua trinh gidi phong
QS khoi miu vat liéu PCQS20 trong dung dich pH=2 thu
dugc dugc thé hién & cac hinh 4-8.
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Hinh 4. Phwong trinh dgng hoc bac 0 phan anh sw phu thugc ham
lugng QS dwoc gidi phong tir vat lidu td hop PCQS20 trong dung
dich pH=2 theo thoi gian.
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Hinh 5. Phwong trinh dgng hoc bac 1 phan anh sw phu thugec ham
lwgng QS dwge giai phong tir vat liéu to hgp PCQS20 trong dung
dich pH=2 theo thoi gian.
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Hinh 6. Phwong trinh dgng hoc theo mé hinh Higuchi phan dnh
s phu thudc ham lwong QS dwoc gidi phong tir vét liéu t6 hop
PCQS20 trong dung dich pH=2 theo thoi gian.
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Hinh 7. Phwong trinh déng hoc theo mé hinh Hixson-Crowell
phan anh sy phu thudc ham lugng QS dugrc gidi phong tir vét li¢u
td hop PCQS20 trong dung dich pH=2 theo thoi gian.
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Hinh 8. Phwong trinh dong hoc theo mo hinh Korsmeyer-Pepas
phéan anh sy phu thugc ham lwgng QS dwoc giai phong tir vat liéu
t6 hop PCQS20 trong dung dich pH=2 theo thoi gian.
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Phan tich dong hoc giai phong QS cua mau vat ligu
PCQS20 trong dung dich pH= 2 theo thdi gian cho thiy
phuong trinh hdi quy tuyén tinh theo mé hinh Korsmeyer-
Pepas c6 hé s twong quan R? 16n nhét (R*=0,984). 6 thi
mb ta sy giai phong thude theo thoi gian thir nghiém phu
hop v6i phuong trinh ham s mii Korsmeyer-Peppas: Mt/
Meo = K.tn. Trong d6: Mt/Meo 1a ham giai phong thude
QS theo thoi gian, K 14 hing s dic trung cho hé thube -
polyme va n 14 tham s6 thuc nghiém dic trung cho co ché
giai phong thudc.

Theo m6 hinh Korsmeyer-Peppas dong hoc giai phong
QS tir vét liéu PCQS20 ¢6 hing s6 khuéch tan K=0,193<0,43
tuan theo dinh ludt Fick (bang 4). Trc 13, lugng thude QS
khuéch tan qua mot don vi bé mat vat liéu vuong goc voi
phuong khuéch tan va ty 16 v6i gradient ndng do, thude tir
noi ¢6 ndng do cao khuéch tan dén noi c6 ndng do thap.

Bing 4. Hing s6 khuéch tin theo md hinh Korsmeyer-Peppas va
co ché khuéch tan.

Hiing s6 khuéch tin (K)  Co ché khuéch tan

<043 Khuéch tan Fick

0,45<K<0,85 Khuéch tan khong Fick

K>0.85 Khong tuan theo Fick, dong hoc bac mot, bac

khong

Phan tich phuong trinh hdi quy va céc tham s6 dong
hoc qua trinh giai phéng QS tir cac mau vat liéu PCQS10,
PCQS30, PCQS40, PCQS50 theo cac md hinh dong hoc
tuong Ung, trong moi truong pH=2 va pH=7,4 ciing thu
duogc két qua trong tw nhu mau PCQS20 (bang 5 va 6).

Bing 5. Cac tham sb ciia cic phwong trinh dong hoc gidi phong
QS tir cac vat liéu t6 hop PCQS trong dung dich pH=2.

M0 hinh PCQS10 PCQS30 PCQS40 PCQS50

R? 0,821 0,849 0,833 0,867
Z0

K 0,592 0,532 0,433 0,445

R? 0,821 0,865 0,848 0,899
FO

K 0,592 0,007 0,421 0,43

R? 0,932 0,970 0,934 0,964
HG

K 5,065 3,694 3,061 3,083

R? 0,858 0,881 0,815 0,871
HCW

K 0,578 -0,017 -0,014 -0,015

R? 0,982 0,986 0,979 0,979
KMP

K 0,193 0,177 0,152 0,169

9
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Bing 6. Cac tham sb ciia cic phwong trinh dong hoc giai phong
QS tir vat lidu td hop PCQS trong dung dich pH=7,4.

M6 hinh PCQS10  PCQS20  PCQS30  PCQS40  PCQS50
D R? 0,898 0,771 0,76 0,755 0,799
1,371 0,953 0,903 0,883 0,832
- R? 0,859 0,724 0,712 0,687 0,753
K 0,011 0,007 0,008 0,008 0,008
- R? 0,949 0,880 0,867 0,871 0,895
K 9,723 7,020 6,658 6,542 6,077
R? 0,934 0,790 0,768 0,747 0,813
HCW
K 0,031 0,021 0,022 0,022 0,021
R? 0,859 0,924 0,948 0,918 0,947
KMP
K 0,026 0,018 0,018 0,019 0,019

Céc két qua ¢ bang 5 va 6 cho thiy trong ca hai dung
dich pH=2 va pH=7,4, cac mau vit liéu PCQS10, PCQS20,
PCQS30, PCQS40 va PCQS50 déu c6 phuong trinh hdi quy
phan anh sy giai phong QS vai hé s6 hodi quy R? 16n nhat,
gin bang 1 va tuan theo mo hinh Korsmeyer-Peppas. Hang
s6 khuéeh tan K & mau PCQS10 1a 0,193 (pH=2) va 0,026
(pH=7,4); mau PCQS30 1a 0,177 va 0,018; mau PCQS40
12 0,152 va 0,019; mau PCQS50 1a 0,169 va 0,019, tat ca
déu nho hon 0,43, ching t6 tuan theo dinh luét Fick. Qua
trinh giai phong QS tir cac mau vat liéu PCQS theo mo hinh
dong hoc bac 0 va m6 hinh dong hoc bac 1 thé hién khong
13 rang vi c6 hé sé hoi quy kha thip, dic biét trong dung
dich pH=7,4 miu PCQS40 chi dat 0,687. Diéu nay 1a do qua
trinh giai phong QS tir vat liéu t6 hop PCQS chia thanh 2
giai doan, trong 12 gid dau toc d6 giai phong nhanh, sau 12
gio sy giai phong co kiém soat, toe do giai phong cham dan
va c6 tinh 6n dinh. Day cling chinh la mét trong cac muc
tiéu can dat dugc dé kiém soat qua trinh giai phong thude tir
vt liéu t6 hgp PCQS mang thude.

Nhu vay, qué trinh gidi phong QS tir cac mau vat lidu
PCQS tuan theo md hinh dong hoc Korsmeyer-Peppas. Su
khuéch tan QS vao dung dich giai phéng thudc tudn theo
dinh luat Fick.

Keét luan

Qué trinh giai phong thude QS khoi vat lidu t hop mang
thudc polylactic axit/chitosan/quinin sulfat (PCQS) chiu
anh huong boi ham lugng thudc mang trong vat liéu. Vat
liéu mang thudc cang 16n thi tbc do giai phong thude cang
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chdm. Véi mau vat liéu mang 10-20% thudc QS co toc do
giai phong thuoe nhanh nhat.

Trong dung dich c6 méi trudng axit, tc d giai phong
thude QS tir cac mau vat ligu t6 hop PCQS cham hon trong
dung dich c6 méi truong kiém yéu (pH—7 4). Qua trinh giai
phong QS trong méi trudng kiém yéu dién ra theo hai giai
doan, trong 12 gid diu sy giai phong dién ra nhanh hon, sau
12 gid dau sy giai phong cham hon va c6 sy kiém soat boi
dong hoc cua qua trinh.

Qua trinh giai phong thude QS tir vat liéu t6 hop PCQS
tuan theo md hinh dong hoc giai phong thuéc Korsmeyer-
Peppas. Su khuéch tan QS vao dung dich giai phong tuan
theo dinh luat Fick.
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Bao ché gel vi nhii twong tir cao kho Rau ding dat
|Glinus oppositifolius (L.) Aug. DC., Molluginaceae]
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2Truong Pai hoc Y dwoe TP Ho Chi Minh
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Tom tit:

Rau ding dit [Glinus opposzttfolms (L.) Aug. DC, Molluginaceae] véi thanh phan flavonoid c6 kha ning tc ché vi
sinh vat, dwgc xem nhw mét nguon nguyen liéu khang sinh thuc vat day hira hen dé bao ché thudc khang khuin
dung ngoai. Gel vi nhil twong diéu ché tir Rau dang dit (RDD) gitip phan ph01 mot lwong hoat chit 16n hon 1én bé
mit da. Cao kho RPD dwgc tinh ché bing ethanol 90% va tién hanh khio sat hoat tinh khang khuén trén 4 loai vi
khuén Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis va Staphylococcus aureus, tir dé6 xay dwng cong
thlrc aé tao gel khang khuin. Thanh phén cong thire dwge xac dinh tir viing tao vi nhii twong trén gian do pha ba
cAu tir xdy dung tu’ isopropyl myristat (IPM), tween 20, span 80 va nwéc. Ba cong thirc vi nhii twong RDP duwoc diéu
ché va danh gia vé cam quan, pH phan b6 kich thwéc giot va do bén pha. Cac ta duoc tao gel khac nhau dwge khio
sat dé tao gel boi da phu hop. Két qua diéu ché dwoc vi nhii twong RPD ¢6 pH 4,527, kich thuée hat trung binh 14
nm va bén sau 6 chu ky séc nhiét. Gel vi nhii twong RPD dat cic chi tiéu vat 1y va thé hi¢n kha ning khing khuén

in vitro khi thir nghiém trén P. aeruginosa.

Tir khéa: flavonoid, gel vi nhii twong, Glinus oppositifolius, khang khuéin, Rau ding dat.

Chi s6 phén loai: 3.4

- £ '’y
Dat van dé

Lan da khoe manh 13 hang rao hitu hi¢u bao v¢ co thé trude cac
tac nhan co hai ciia moi truong nhu hda chét, cac tia bic xa, vi sinh
vét... Tuy nhién, khi da bi tAn cong va ton thuong, chirc ning bao
vé ndy bi suy giam. Nhiém khuin da 1a mot trong nhitng nguyén
nhan chinh gy ra cac bénh vé da va 14 tién dé cho nhitng bénh ly
lién quan. Dé xir tri tinh trang nhidm tring da c6 thé thoa céc thude
m& chira khang sinh tac dung tai chd 1én cac myn mi dé lam kho
dan myn. Tuy nhién, viéc sir dung khang sinh dung ngoai luén ton
tai kha nang gy man cam va tao thudn lgi cho phét trién vi khuan
khang thubc nén khong thé dung diéu tri kéo dai.

RDD 1a mot lodi ¢o dai phd bién & ving nhiét d6i chau A.
Theo y hoc co truyén, cay RDD co6 tac dung loi tiéu, nhun gan,
ha nhiét; dich chiét tir RDD trj ngtra va bénh ngoai da. Nhiéu cong
trinh nghién ctru trong va ngoai nudc da chung minh dugce liéu
ndy c6 tic dung khang khuan va khang nim rét t6t, ngoai ra con
co tic dung khang viém va kich thich ti sinh mo [1-3]. Tur do
cho thay, RDD 1a mot ngudn nguyén liéu tot dé bao ché mot dang
thudc khéng khuan dung ngoai, bao vé t0i da cho hang rao quan
trong nhét ctia co thé. Tuy nhién, tinh than nudc cao ciia flavonoid
gy kho khin trong viéc bao ché do dé bi rira trdi va kho bam lau
trén bé mat da. Do d6, cin c6 mot dang bao ché phi hop vai hoat
chét nay.

"Tac gia lién hé: Email: tranvanthanh@ump.edu.vn
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Trong 56 chc dang thuoc dung cho da, vi nhil trong thé hién
nhiéu vu diém nhu bén vé mat nhiét dong, dé diéu ché va nang cap
¢ 16; ¢6 kha nang 1am ting sinh kha dung cta thudc do giam bot
tinh déi khang ctia 16p simg va gitip phan phdi mot luong hoat chit
16n hon 16n bé mit da so véi cac dang khac nhu dung dich, lotion
hodc kem [4]. Gel hoa vi nhil tuong lam tang kha nang bam dinh
va kéo dai thoi gian luu cua thube trén da. Nghién clru nay dugc
thuc hién voi muc dich tao ra mot ché pha”im gel vi nhil tuong tur
cao kho RDD cho hiéu qua khang khuan tot dé co thé thay thé cac
khang sinh dung ngoai.

Vit liéu va phuong phap nghién ciiu

Vit liéu

Cao kho RDD dugc cung cép bai BV Pharma, Viét Nam theo
tiéu chuan co so clia nha san xuat.

Ethanol, IPM, tween 20, span 80, natri carboxymethyl cellulose
(NaCMC), natri alginat, carbopol 940, ta dugc tao gel Velvet (gel
V) do Trung Qudc san xuét va dat tiéu chuén co s¢ ciia nha san
xuét. Cac thudc thir déu thudc loai tinh khiét phén tich.

Trang thiét bi nghién ctru gdm c6 may do quang phd UV-
Vis 1280 (Shimadzu), tii sdy (Memmert - M23), bép cach thuy
(Memmert - WNB114), can ky thuat (Sartorius), can phén tich
(Sartorius), can phan tich 4m MB 45 (Ohaus), may do pH (Ika),

1n
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Preparation of microemulsion-
based gels from carpet weed
[|Glinus oppositifolius (L.) Aug. DC.,
Molluginaceae] dry extract
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Abstract:
Carpet weed |[Glinus oppositifolius (L.) Aug.
DC, Molluginaceae] has the ability to inhibit

microorganisms because its extract contains flavonoids,
which are considered as a promising source of plant-
based antibiotics for the production of antibiotics.
Microemulsion-gels prepared from carpet weed could
distribute a great amount of active ingredients to the
skin surface. Carpet weed dry extract was purified by
90% ethanol, and its bio-activity against Escherichia
coli, Pseudomonas aeruginosa, Bacillus subtilis, and
Staphylococcus aureus were evaluated. The results
helped to determine the formula for antibacterial gels.
Microemulsion composition was determined on the
basis of the microemulsion region constructed on a
ternary phase diagram with isopropyl myristate, tween
20, span 80 and water. Three carpet weed microemulsion
formulations were manipulated and tested for their
appearance, pH, viscosity, droplet size distribution, and
phase strength. The physical parameters of carpet weed
microemulsion included pH 4.527, average particle size
about 14 nm and being stable after 6 cycles of heat shock.
Carpet weed microemulsion gels satisfied physical and
chemical criteria and exhibited in vifro antibacterial
activity.

Keywords: antibacterial, carpet weed, flavonoid, Glinus
oppositifolius, microemulsion gel.

Classification number: 3.4

may khudy tir (Ika) va cac dung cu thudng quy cua phong thi
nghiém.

Phwong phdp nghién ciru

Tinh ché cao nguyén li¢u: xac dinh ham lugng flavonoid toan
phén trong cao kho nguyén li¢u bang phuong phép do quang phd
UV-Vis véi thude thir nhom nitrat 10%, dung méi ethanol 80% c6
5% acid acetic (dung modi A), sir dung quercetin lam cht chuan

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(5) 5.2019

(phuong phap dugce diéu chinh va tham dinh theo huéng dan trong
Duoc dién Viét Nam IV). Can chinh xéc khoang 1,0 g cao kho cho
vao binh dinh mic 100 ml, thém dung méi A gan dén vach, lac k¥,
sidu 4m 5 phit va bo sung dung moi A dén vach, loc qua gidy loc
lay dich. Hut 5 ml dich loc cho vao binh dinh mirc 25 ml, thém vao
1 ml natri acetat 1M, 1 ml dung dich nhom nitrat 10%, b6 sung
dung moi A vira du, lic déu. Chuan bi mau tring khong c6 thude
thir nhém nitrat 10%. Dé yén cic mau trong 45 phat rdi tién hanh
do d9 hip thy quang & budc song 412 nm [4, 5]. Cac phép do dugc
thyc hién 3 lan, 1y gié trj trung binh.

Céac tap chét tan trong nudc dugc loai béng cach thém df’)ng
lugng ethanol 90% va dé lang qua dém trong tii lanh va loc loai
tap. Tién hanh tham do nong do ethanol phu hop dé loai dugc toi
da tap chit ma vin dam béo hoat tinh khang khuan. Can cac mau
cao 10 g cho 1an luot vao 100 ml ethanol 45, 70 va 90%, khue”iy
k¥, dé lang qua dém va loc qua gidy loc. C6 dich loc trén bép cach
thity dén kho. Cac mu cao thu dugc duoc ding dé dinh tinh kha
ning khang khuén bang phuong phap khuéch tan trén moi truong
thach véi 4 chung vi khuan E. coli, P aeruginosa, B. subtilis va S.
aureus. Tién hanh tinh ché nguyén liéu véi dung méi cho miu cao
¢6 kha niang khang khuén tot nhat, thu cao tinh ché (RTC).

Xay dung cong thike vi nhii twong trang: vi nhil twong duoc
xay dung vdi IPM, chét dién hoat tween 20, chat déng dién hoat
sng - duc phat hién bing quan sat dudi anh sang thuong dé khao
sat anh hudng cua ty 1¢ chit dién hoat/chat déng dién hoat dén
sy hinh thanh vi nhii twong qua gian d0 3 pha: tween 20/span 80
(1/1) - IPM - nudc, tween 20/span 80 (3/1) - IPM - nudc, tween
20/span 80 (5/1) - IPM - nudc, so sanh di¢n tich ving tao vi nhil
twong. Tién hanh khao sat ty 1& giira dau va hon hop chat dién hoat/
dong dién hoat & cac ty 1& 1/9, 2/8, 3/7, 4/6, 5/5/, 6/4,7/3, 8/2, 9/1.

Cong thirc vi nhil twong dugc lya chon tir gian dd pha sao cho
thanh phan pha dau chiém ty 1& khong dudi 5%, lwong chét dién
hoat st dung 1a it nhit, luong nude st dung la nhiéu nhat. Didu ché
3 cong thirc vi nhil trong tring F1, F2, F3 tir viing tao vi nhil twong
bé“lng cach cho IPM vao hon hop chét dién hoat va déng dién hoat,
khudy déu bang may khudy tir, thém pha nu6c vao va khudy dén
khi dng nhat. Phoi hgp 10% cao RTC vio cac mau trang dé tao 3
cong thitc chira hoat chat 1a F4, F5, F6. So sanh céc cong thirc vé
cam quan va d6 bén pha sau 6 chu ky sc”')cvnhiét (mdi chu ky duge
tién hanh & dudi 4°C trong 16 gid va chuyén ngay sang 40°C trong
8 gi0, cac chu ky duogc tién hanh lién tuc), chon ra cong thirc phil
hop nhat.

Xac dinh cdc tinh chdt ciia cao da tinh ché: RTC duge dinh
luong flavonoid toan phan bang quang phd UV-Vis va do d6 dm
bing can hong ngoai phan tich am. Céc phép do dugc thyc hién 3
lan, 14y gi4 tri trung binh.

Thtr d¢ tan cua cao RTC véi nudc, ethanol va vi nhil twong
tring bang cach cho luong du cao RTC vao 20 ml chét thir, khudy
lién tuc béng may khqu tir & nhi¢t do phong trong 48 gid. Lugng
cao RTC cho vao dén khi dat dung dich bao hoa, cao khong tan
dugc s& lam cho dung dich bi duc. Hon dich dugc aé qua dém, dem
di ly tam, loc va tién hanh dinh luong bang quang phd UV-Vis.
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Xac dinh nong do (e ché i thiéu (MIC) clia cao RTC bang
phuong phap pha lodng trén dia thach v6i chung vi khuan nhay
cam, tir d6 dinh lidu cao RTC ding cho ché pham bang it nhat 10
1an MIC. So sanh liéu dy kién véi do tan dé thiét ké nong d6 phu
hop.

Diéu ché vi nhii {twong RDD: diéu ché 3 céng thire vi nhi twong
RBD bang cach phdi hop vi nhil tuong tring voi cao RTC 6 3 nong
o du kién. Khao st cac cong thirc vé cam quan, pH, do bén pha
sau 6 chu ky sdc nhiét, do kich thudc hat va phan b6 kich thude hat
bing may tan xa laser. Chon ra cong thirc tt nhat dé thir nghiém
gel hoa.

Diéu ché gel vi nhii twong RPP: thyc hién thir nghiém lya
chon tac nhan tao gel cho vi nhil twong RPD véi cac tac nhan tao
gel than nudc thuong dung: NaCMC, natri alginate, carbopol 940
va gel V. Chat tao gel duoc thém tir tir vao vi nhii twong, vira thém
vira khqu déu dén khi mau thr sét lai, chon chét tao gel dat yéu
cau. Tiép tuc khao sat chit tao gel da chon & nhiéu néng do khac
nhau, chon néng d6 tdi wu sao cho gel trong sudt, dat thé chét phu
hop, cho anh sang truyén qua d& dang va khong lam thay doi cau
tric ciia vi nhil trong. Didu ché thanh pham gel vi nhii twong RDD
v6i chat tao gel ¢ ndng do da chon.

Pénh gi4 hoat tinh khang khuén in vitro ciia gel thanh phim
bing phuong phap khuéch tan trén méi truong thach Mueller-
Hinton véi cac chung vi khuan nhay cam. Vi khuan duoc hoat hoa
bang méi truong Nutrient Broth, chinh d9 duc vi khuan bang nudc
mudi sinh 1y sao cho mat d9 thu dugc twong duong véi McFarland
0,5 (khoang 1,5x10° CFU/ml). Dung que bong vo tring nhing vao
huyén troc vi khuan da chuan bi, trai déu trén mit thach, dé hop
trong t 4m cho rao mat. Puc cac 16 duong kinh 6 mm trong ban
thach, cho chét thir vao day 186. Mau chimg 4m 1a gel vi nhii trong
tring. Chimg duong la ché pham thuong mai gel X chira dich chiét
neem va 1% bac nano. U hgp thach trong ta 4m 35-37°C trong
16-18 gio. Lo chimg dm phai khong tre ché sy phat trién ciia vi
khuan. Chét thir co kha nang khang khuan khi xung quanh 16 ¢6
vong khang khuan.

Tién hanh khao st ché pham vé cac dgc tinh vat Iy nhu tinh
chat, pH, d6 dan mong.

£ 2 S by a
Ket qua va ban luan
Tinh ché cao nguyén li¢u

Két qua dinh luong cao nguyén liéu sau 3 1an lap lai cho thiy
ham luong flavonoid toan phan 1a 2,621 mg quercetin/l g cao.
Ham luong nay qua thip, kho ¢6 the st dung dé diéu ché thanh
pham dat yéu cau nén nguyén li¢u can phai duoc tinh ché dé lam
giau hoat chat, dong thoi loai cac tap tan trong nudc dé ché pham
bén viing hon.

Trong s& cac mdu cao con 45, 70 va 90% dem dinh tinh
khang khuan, chi ¢6 mau cao con 90% cho phan tmg duong tinh
& nong do thir nghiém (200 mg/ml) trén tryc khuan Gram (-) P,
aeruginosa, Am tinh voi 3 chung con lai; cdc mau cao con 45% va
70% khong thé hién tinh khang khudn. Do d6, ethanol 90% duoc
chon lam dung moi tinh ché cao kho RDPD ban diu, qua qua trinh

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(5) 52019

Khoa hoc Y - Duoc n——

xtr Iy thu dugc cao dac mau nau den c6 ham am trung binh 14,5%
goi la cao RTC.

Xay dung cong thirc vi nhii twong tring

Céc gian d0 pha trén hinh 1 cho thdy, hdn hop tween 20/span
80 ty 1& 5:1 cho vung tao vi nhii twong 16n nhat, nén ty 1¢ ndy sé
dugc lva chon dé xay dung cong thirc vi nhil tuong.
o (GY)

90

Nuoc 0 10 20 30 40 50 60 70 80 90 100 Tween20/Span80 (1:1)

IPM (B)

Nuoc O 10 20 30 40 50 60 70 80 9 100  Tween20/Span80 (3:1)

Tween20/Span80 (5:1)

‘ —&— IPM, Tween20/Span80 (5:1), Nuoc

Hinh 1. Gidn db pha thé hién viing tao vi nhii twong (ving dién tich bén
trong dwdng ndi kin) véi cic ty 18 tween 20/span 80 lan lwgt 12 1:1 (A),
3:1 (B) va 5:1 (C).
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Trén gian do pha ciia ty 1& tween 20/span 80 (5:1) chon dugc
3 cong thirc tao vi nhil twong 13 F1, F2 va F3. Ttr 3 cong thirc nay
phdi hop thém 10% cao RTC dé dugc 3 cong thic F4, F5 va F6.
Piéu ché 6 cong thire vi nhil twong ¢6 thanh phan nhu bang 1.

Bing 1. Thanh phin cAc cong thire vi nhii twong khio st so bj.

Diéu ché vi nhii twong RDD

Diéu ché 3 cong thirc vi nhii trong RDD F5, F7 va F8 véi cac
ndng do ctia cao RTC lan lugt 1 10, 15 va 20% (kI/kl) bang cach
can cao RTC vao cdc rdi bd sung vi nhil twong F2 vira du, khudy
déu bé‘mg ¢ tir ¢ toe do thép dé tranh tao bot.

Bing 3. Thanh phén céng thirc vi nhii twong RDD.

FIl F2 F3 F4 F5 F6 Pon vi
CaoRTC 0 0 0 10 10 10 % Thanh phin  F5 F7 F$ Pon vi
IPM 5 5 5 45 45 45 % Cao RTC 10 15 20 %
Tween 20 37,5 41,67 4583 33,75 37,5 4125 % IPM 4,5 4,25 4 %
Span 80 75 833 917 675 715 825 % Tween 20 37,5 35,42 33,33 %
Nuée 50 45 40 45 405 36 % Span 80 75 7,08 6,67 %
Nude cht 40,5 38,25 36 %

Vé cam quan, céc cong thirc déu dong nhit, trong subt va cho
anh sang tmyen qua. Két qua thtr do bén pha ghi nhan F4 bi tich
16p 6 chu ky tha 1 va F1 bi tach 16p ¢ chu ky tht 3, cac cong thuc
con lai déu bén viing qua 6 chu ky. Chon cong thirc vi nhil twong
tring 1a F2 dé tiép tuc khao sat do cong thirc ndy tao dugc vi nhii
twong chira hoat chit F5 bén vitng va ¢ ham lugng nudc cao nht,
thich hgp cho qué trinh gel hoa.

Xdc dinh cdc tinh chit ciia cao di tinh ché

Ham luong flavonoid toan phéan trong cao RTC 1a 7,305 mg
quercetin/1 g cao (n=3), ting 2,8 lan so véi cao khd ban dau va it
tap chat hon nén cao RTC thich hop dé truc tiép sir dung diéu ché
gel vi nhii twong.

Do tan cla cao RTC trong céc chit thir nghiém dugc mo ta
trong bang 2 cho thay, vi nhii tuong lam ting dang ké do tan ciia
cao RTC so véi dung moi nude. Do do, dang vi nhil twong 1a mot
lya chon hop ly dé tai mot luong 16n thudc vao ché phém.

Béng 2. Két qua thir d9 tan cao RTC trong cic dung méi (n=3).

Dung moéi P tan (g/ml)
Nudce 0,4319
Vi nhil tuong F2 1,4546

Gié tri MIC cua cao RTC dbi véi ching P. aeruginosa ATCC
27853 1a 5 mg/ml; ddi voi ching S. aureus ATCC 29213 14 trén 5
mg/ml (hinh 2). Diéu ndy hoan toan phu hop v6i két qua dinh tinh
khang khuan & phan trén va céc nghién ctru cia Juliana Janet R.
Martin-Puzon va cs (2015) [3].

Hinh 2. Két qué thir MIC ciia miu cao RTC trén chiing P. aeruginosa va
S. aureus.

MIC cua cao RTC khong vuot qua kha nang tai cua vi nht
twong F2 nén ¢4 thé tao ra gel vi nhil twong vdi nong do cao cua
RTC dé cho hi¢u qua khang khuan toi uu.

TAP CHI

HOA HOC

ONG NGHE |1 oy 6166152000

Ca 3 cong thire déu dat cam quan vé do trong sudt va dong
nhat, bén qua 6 chu ky soc nhiét (bang 3).

Tién hanh do pH, thé zeta, o& hat va phan bd c& hat ciia F8 1a
cong thire ¢6 nong dg hoat chat cao nhat, so sanh vdi vi nhil tuong
trang F2 dugc két qua nhu trong bang 4.

Bang 4. Cic thong sb ciia cong thire F2 va F8.

Cong thire pH Kich thwéc giot  Chi s da Thé zeta
(average) phan tan (mV)
(nm) (PI)

F2 4,28 13,8 0,295 -7,8

F8 442 14,1 0,089 33

Két qua cho thdy, vi nhii twong F8 c6 pH gan véi pH da, kich
thude giot dat quy dinh vé ¢& hat cua vi nhil twong voi chi s6 da
phan tan thip, chimg to sy ddng déu trong phan bé ¢& hat. Thé zeta
kha th?ip vi hé str dung chét dién hoat va déng dién hoat khong ion
héa. Gia tri thép cua thé zeta khong anh huong nhiéu dén tinh bén
cta vi nhil trong vi co ché on dinh chu yéu ctia hé vi nhii 1a nho
su phéi hop giita chét dién hoat va df”)ng dién hoat. Cong thtrc F8
tdi lugng hoat chét nhidu nhét va dat d6 6n dinh nén duoc chon dé
phat trién thanh gel vi nhil twong.

Diéu ché gel vi nhii tuong RDD

Xay dung cong thire gel thanh pham: phdi hop F8 véi cdc tac
nhan tao gel va so sanh voi gel tao vi nhil twrong trang F2.

Bang 5. Két qué khéo sat cac chit tao gel ciia F2 va F8.

£ Nong d9 khao
Chat tao gel F2 F8 st (%)
NaCMC T+ Tao gel, khong bén 5
Na alginat/calci clorid + Gel trong, bi von cuc 10

Carbopol 940/Triethanolamin ++ Bj ting mau khi kiém hoa L5

Gel V ++
Ghi chii: +: tao dugc gel; ++: tao gel tot

Trong, dong nhat 5

Két qua bang 5 cho thiy, tat ca céc chét khao sat déu tao gel voi
vi nhil tuong trang, nhung khi ph01 hop voi F8 thi nhiéu chat tao
gel to ra khong phu hop. Cu thé, gel NaCMC khong bén va bi tich
16p sau 3 ngay, natri alginat tao gel c6 thé chat von khong thich
hop cho san pham béi. Diéu nay co thé 1a do trong thanh phan cua
cao RCT c6 chira nhiéu hgp chat chita nhom -OH phenol nén gay
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twong ky vdi tac nhan gel hoa. Trong khi qua trinh tang d¢ nhot
ciia gel carbopol bang kiém lam flavonoid ché pham bj ting mau.
Chi c6 gel V ¢6 kha ning tao gel & ndng do thap ma khong pha hiy
cu tric vi nhil twong. Do do, gel V dugc lya chon dé 1am chét tao
gel cho cong thuc.

Gel V duogc khdo sét ¢ céc ty 18 2, 3, 4, 5 va 6% dé so sanh kha
nang tao gel khi ph01 hop vai F8. Két qua cho thay, gel V Y nong
d0 5% co dac tinh tot nhat vé mat cam quan: gel trong sudt, thé
chat phu hop va cho anh séng truyén qua. Cac gel & nong do thap
hon 5% khong tao dugc gel déc.

Tién hanh diéu ché gel vi nhil twong tir F8 bang cach thém tir
tir 95 g vi nhil twong vao 5 g gel V, vira thém vira khudy déu cho
dén khi gel trrong ng hoan toan, thu duoc gel thanh phim GF8 ¢6
cong thue nhu bang 6.

Bang 6. Thanh phin cong thirc gel vi nhii twong thanh phim GF8.

Thanh phén Khéi lwong (g)
Cao RTC 20

IPM 4

Tween 20 33,33

Span 80 6,67

Nude cit 31

Gel V 5

Danh gid hoat tinh khang khudn in vitro ciia gel thanh pham:
thir nghiém tinh khang khuan ctia GF8 trén ching P. aeruginosa
ATCC 27853 v6i chitg 4m A (gel 5% ctia vi nhii twong trang F2)
va chimg duong gel X. Két qua thé hién ¢ hinh 3 cho thdy, chimg
am khong thé hién tinh khéang khuan, cic mau con lai déu thé
hién hoat tinh khang P. aeruginosa v4i duong kinh vong khang
khuédn cua GF8, F8 va gel X lan luot 1a 10, 12 va 15 mm. Mau
vi nhil twong F8 c6 vong khang khuan rong hon GFS8, cho thiy
viéc gel hoa dd lam giam tinh khang khuan cta ché pham. Diéu
nay ¢6 thé 1a do qué trinh gel hoa lam tang do nhot ché pham nén
giam kha nang khuéch tan cta dugc chit ra mi trudng thir. Ché
pham c6 kha nang khang tryc khudn mu xanh, tuy nhién hoat tinh
con kha han ché so v6i ché pham gel X vira chira dich chiét vira
chira nano bac.

Hinh 3. Két qua thir tinh khéng P. aeruginosa. A. Gel vi nhil twong tréng;
B va C. Mau gel GF8; D. Mau vi nhii tuong F8; E. Gel X.
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Pdnh gid cdc dic tinh vt Iy ciia gel thanh phdm:
Tinh chét: gel trong mo, mém, dé boi 1én da, dé rira sach.

pH: két qua trung binh 3 lan do la 4,527. pH cua ché pham hoi
acid, tuy nhién van nam trong khoang chap nhan dwoc khi boi lén
da.

D06 bén pha: sau 6 chu ky nhiét, miu gel thir khong bi tach 16p
va khong co6 su thay doi vé cam quan.

Két luan va dé xuat

Tir nguyén ligu cao RDD khong ¢ kha nang khang khuén, tién
hanh tinh ché bang ethanol 90% thu dugc cao RTC (d6 am 14,5%),
ham lrong flavonoid toan phan 7,305 mg quercetin/l g cao, ting
2,8 1an so v6i cao kho ban du va co MIC 1a 5 mg/ml d6i voi chung
P. aeruginosa ATCC 27853.

Gel vi nhii twong GF8 diéu ché tir cao RTC v6i hdn hop chét
dién hoat/chat déng dién hoat Ia tween 20/span 80 (5:1) duoc khao
sat cac chi tidu vé tinh chét, do bén pha va d6 dan mong, c6 pH
4,527 phu hop véi sinh 1y da; dong thoi thé hién dwgc hoat tinh
khang khuan in vitro khi thir nghiém trén dia thach voi ching P
aeruginosa ATCC 27853. Tuy nhién, hoat tinh khang khuan cua
gel GF8 kém hon so véi vi nhii tuong chua gel hoa F8 c6 thé do
qué trinh gel hoa lam ting do nhot di anh huéng dén kha ning
khuéch tan cua hoat chét. Nhung nho thé chét dac hon F8 nén GF8
lai ¢6 kha nang bam dinh cao hon, thé hién qua d§ dan mong dat
yéu cau cua ché pham boi trén da.

C6 thé cai tién ché pham theo hudng mo rong pho khang khudn
v tang hoat tinh bing céch phdi hop thém cac chat khang khuan
manh (tinh dau, nano bac) vao thanh phan cong thirc dé dat dwoc
hiéu qua khang khudn cao hon. Piéu nay vira 1am ting hiéu qua
cia cao duoc liéu, dong thoi giam lidu cua cac chat khang khudn
trong ché pham. Mot hudng nita 1a giam nong do cia chét tao gel
dé 1am ra gel long voi do bam dinh thip hon nhung c6 thé ting
dugc hoat tinh khang khuan.
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Tém tit:

Bénh do Gnathostoma spp. 12 bénh dong vat ky sinh, Idy nhiém vao nguwoi qua dwong thwe phim do in cac loai
ky chii trung gian 2 chira ky sinh tring nay con song hoic tii nhw éch nhai, ca 16¢, lwon, rian. Trong co thé nguoi,
4u trang dwogc phéng thich, di chuyén va gay tac hai tai nhiéu co quan khac nhau, déi khi cé thé din dén tir vong.
Nghién ctru nay thu thip iu trung giai doan 3 (AdL3) ciia Grathostoma spp. trong thit lwon bing ky thuit tiéu co
v6i dich da day nhan tao. Sir dung k¥ thuit PCR trén ADN ty thé chin doan gidng Grathostoma spp. véi cac doan
moi Gn_COI dic hi¢u ving gen cox-1 va loai G. spinigerum véi cac doan mdi JB diic hi¢u viing gen COL Nghién ciru
buéc diu thiét 1ap dwoce quy trinh dinh loai G. spinigerum va céc loai Gnathostoma spp. khac.

Tir khda: 4u trung giai doan 3, giai trinh tw, Gnathostoma spp., ky chii trung gian 2.

Chi s6 phén loai: 3.5

Bénh giun Gnathostoma spp. & nguoi la do lay nhiém dong
vét ky sinh tir thyc pham. Bénh rat phd bién ¢ ving Dong Nam
A va chau My Latin. Sy phat trién du lich sinh thai toan cau cong
v6i kha nang liy nhidm Gnathostoma spp. trén nhiéu loai dong
vt hoang da da din dén bénh xudt hién rong khap toan cau [1-7].

Trong co thé ngudi, giun chi phat trién dén giai doan au trung
hodc giun non. Au tring giun khong khu trii ma ¢6 the di chuyén
tir duong tiéu hoa qua cac ndi tang hoac ra da. Khi a 4u trung hodc
giun non di chuyén vao cac co quan trong yéu nhu ndo, tuy song
thi bénh canh s€ nghiém trong va co thé dwa dén tir vong [1, 8, 9].

Nguyén nhan chinh dé nhiém Gnathostoma spp. vio ngudi 1a
do an cac loai ky chu con séng hodc tai nhu lwon, rén, éch nhai, c&
16¢, ca tré va c. Tai Thai Lan va Viét Nam da co cac nghién ciu
vé tinh hinh nhiém Gnathostoma spp. trén lwon tir trude nam 2000
dén nay dé danh gia tinh hinh lwu hanh mim bénh trong tw nhién
[3, 8]. Viéc xé4c dinh mam bénh tlr cac nguf”)n thuy san trén chi yéu
1 tim thdy duoc g1a1 doan 4u tring ciia giong giun Gnathostoma
spp. ma khong thé x4c dinh duoc chinh x4c loai cu thé nao. Diém
han ché nay da duoc khic phuc bang k¥ thuat sinh hoc phén tir va
cac nghién ctru da tim thay loai G. spinigerum 13 tic nhan chi yéu
[7,9]. Tuy nhién, trén thyc hanh lam sang, nhiéu bénh nhén cé cac
triéu chung 1am sang khong phu hop véi loai G. spinigerum, déac

“Tac gia lién hé: Email: nguyenkimthach@pnt.edu.vn
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biét 1a v6i nhig ca 4u trung di chuyén dudi da thi y van ghi nhan
12‘1 do G. hispidum nhiéu hon [4]. Diéu nay dong nghia véi viéc
can nghién ctru rd hon vé céc loai Gnathostoma spp. cu thé, khong
dimg lai ¢ viéc quy két chung cho loai G. spinigerum [3, 7).

Gan ddy, cac k¥ thudt sinh hoc phan tr d duogc trang bi tai
nhiéu phong xét nghiém ¢ Viét Nam di cho phép 1am 1o phan bd
loai ky sinh tring n6i chung va 4p dung dé xac dinh chinh xéc loai
Gnathostoma spp. nhdm bé sung dit liéu vé loai Gnathostoma spp.
tai Viét Nam, ddy 1a van dé hét strc can thiét trong giai doan hién
nay. V&i y nghia d6, ¢ nghién ctru nay ky thuat PCR duoc st dung
nhidm khuéch dai ving 5.8S gen cytochrome ¢ oxidase subunit I
(COI) ty thé ¢ vi tri ving trinh tu gen cox-1 dé xac dinh gidng giun
Gnathostoma spp. cla ky chu trung gian thit 2 [8] va vi tri ving
trinh tu gen JB dé xéc dinh loai giun G. spinigerum [5], dong thoi
giai trinh tw so sanh va kiém tra gi4 tri cia quy trinh k¥ thuat. Két
qué nay sé la tién dé cho nhimg nghién ciru ¢6 quy mé 16n va sau
hon trong viéc dinh loai chinh xéc mam bénh [4,6,9].

Phuong phap nghién ciu
Déi twong va thoi gian nghién civu

Au tring giai doan 3 giun Gnathostoma spp. thu thap tir thit
lron dugc ban tai cho tir thang 12/2018 dén thang 3/2019. Nghién
cuu dugc thyc hién tai Phong thi nghi¢ém, B6 mon Ky sinh y hoc,
Truong Dai hoc Y khoa Pham Ngoc Thach.
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Abstract:

Human gnathostomiasis is a serious food-borne parasitic
zoonosis, caused mainly by eating raw or rare meat of
2" intermediate hosts infected with Gnathostoma spp.
parasites, including frogs, snakeheads, swamp eels, and
snakes. Once getting into the human body, the advanced
third-stage larvae (AdL3) can migrate and harm to
many organs, or even lead to death. This study collected
the AdL3 of Gnathostoma spp. from swamp eel muscle
tissues by the artificial pepsin digestion technique. The
mitochondrial DNA was amplified with the cox-1 gene
region of Gnathostoma spp. using Gn_COI primers and
the COI gene region of G. spinigerum using JB primers
by a PCR. This study has preliminarily established
the identification process of G. spinigerum and other
Gnathostoma species.

Keywords: advanced 3"-stage larvae, Grathostoma spp.,
sequencing, 2" intermediate hosts.

Classification number: 3.5

Thiét ké nghién ciru: nghién ctru mo ta.

Miiu bénh phim: mdi ngay mua 1 c4 thé luon c6 trong luong
tlr 300-400 g/con x10 ngay. Rura sach, cat loc thit lwon, st dung
k¥ thudt tiéu co cai tién bang dung dich acid da day nhan tao tim
au trung giun [3].

Mam bénh thu duoc dudi dang 4u trung tu do hodc trong nang.
Néu au trung con trong nang s€ boc tdch nang, phong thich au
trung tu do.

MGi ca thé lwon nhiém au tring chi thu 1 4u tring cho vao miu
nghién ctru, truong hop ca thé luvon nhidém nhiéu Au tring, chon
mot Au tring béng céch tron tit ca du trung thu dugc trong mot cde
dung dich PBS bang pipet nhya cho au trung di chuyén déu, hat
ngdu nhién 1 4u tring. Rira sach au tring bang dung dich PBS 3-6
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lan dé loai bo chit do bam trén than. Cho au tring vio 1 tube va
luu gitr ¢ diéu kién -70°C.
Cic ky thudt xét nghi¢m

Tdch chiét ADN khuén mdu: tach chiét ADN cua 10 miu du
tring giun Gnathostoma spp. bang kit tach chiét va ky thuat PCR
cua Hang Roche Diagnostics GmbH, Mannheim, Bic. ADN dugc
str dung lam khuén tong hop cho ky thuat PCR.

Ky thuat PCR phat hién gen COI dinh loai G. Spinigerum:
PCR nhan lugng doan ADN dich c6 kich thude béng mdi xudi va
moi nguoc dic hidu Gnathostoma spp. ciia ving trinh tu gen cox-1
(bang 1) [8]. Mt khac, PCR nhan lugng doan ADN dich bang moi
xudi va mdi nguoc dic hidu G. spinigerum ciia ving trinh ty gen
COI (bang 1) [8].

Thanh phan phan tmg nhan lwgng PCR trong thé tich 50 pl
chia 5 pl dém Taq (10X); 9 pl MgCl (25 mM), 1 pl mbi loai
dNTP’s (10 mM), 5 pl moi loai moi dac hiéu, 0,2 pl enzyme Taq
polymerase (5 U/ul), 5 ul ADN mau pha lodng (20 ng). B6 sung
nude khir ion t6i thé tich 50 pl theo huéng dan cua Hang Promega,
My.

Phéan tng dugc thuc hién theo chu ky nhiét nhu sau: bude 1
(95°C, 3 phut); budc 2 (94°C, 1 phut); budce 3 (55°C, 1 phut); budc
4 (72°C, 1 phut); bude 5 (72°C, 5 phut). Tir bude 2 dén budc 4 lap
lai 39 chu ky va budc 6 & diéu kién 4°C, bio quan mau. San pham
PCR dugc dién di trén thach agarose 1,5%, nhugm ban thach trong
dung dich Ethidium bromide.

Bing 1. Céc doan mdi phat hi¢n gen COI va ITS2.

A d\g . Aq Kich thwde  Tai liéu
Tén moi Trinh tu moi (bp) tham khio
Gn COIF 5 —GC(,Z TGC TTT TCG AAT TTT

B TAG-3 250 Jurairat va
Gn ColR O “ACGAAAATC ATA CTAAGT cs[1]
- AGC CAA-3’
IB3F 5-TTT TTT GAG CAT CCT GAG
GITTAT-3° 450 Charinthon
TaE 5’-TAA AGT AAG AAC ATA CTG vacs [9]
’ AAAATG-3’
F:5’-TGTGTAGATGAAGTACG
NEWS2 CAG-3’ Almeyda-
R:5’-TTCTATGATTAAATT CCG 600 Artigas va
e cs[8
RIXO e (8]

Xdc dinh lodi bang gidi trinh tw gen vimg ITS2: PCR nhan
lugng doan ADN dich bﬁng mdi xudi va mdi nguoc dac hi¢u cho
Gnathostoma spp. clia vung trinh tu gen 5.8S rRNA-ITS2 (bang
1). Thanh phan phan tmg PCR trong thé tich 50 pl, trong d6 ¢6
chura: 8 pl dém Taq (10X), 5,6 ul M\gCl2 (25 mM), 1,5 pl mdi loai
dNTP’s (10 mM), 0,5 ul moi loai moi dac hiéu, 0,2 ul enzyme Taq
polymerase (5 U/ul), 2 pl san pham PCR bude 1. B sung nudc
khir ion t6i thé tich 50 pl theo huéng din cua Hang Promega, My.

Cac budc dugc thyc hién theo chu ky nhiét nhu sau: budce 1
(94°C, 5 phut); budc 2 (94°C, 1 phut); bude 3 (55°C, 1 phiit); bude
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4 (72°C, 1 phat); budc 5 (72°C, 7 phut). Tir bude 2 dén bude 4 lap
lai 35 chu ky, bude 6 ¢ diéu kién 4°C, bao quan mau. San phim
PCR duogc dién di trén thach agarose 1,5%, nhugm ban thach trong
dung dich Ethidium bromide.

San pham PCR ciia Gnathostoma spp. 600 bp dugc tinh sach
bing b kit tinh sach Wizard® SV Gel theo huéng dan clia Hang
Promega, My va dugc gui dén First BASE Laboratories-Axil
Scientific, Malaysia dé tién hanh gidi trinh tu.

Phin tich va xit Iy s6 ligu

S6 lidu duge nhap vao phén mém Excel V16.0. Trinh ty gen
thu dugc sau giai trinh ty dugc xtr Iy bang phan mém Bioedit v.2.6
(Tom Hall, 2017) va MEGA 6 (Temura, 2013). So sanh trinh tu cac
mau trong nghién ciru véi trinh tw Gnathostoma spp. d duge cong
bo trén ngan hang gen trén BLAST (www.ncbi.nlm.nih.gov/blast)
va dung cay phan loai moi quan hé di truyen.

Két qua nghién ciiu

Vé hinh thé du tring

Au tring dai 1-3 mm, mau tring 4nh vang, du phinh to thanh
vom tron, c6 4 hang gai nho, bd phén sinh duc con nguyén so, toan
than c¢6 nhiéu gai manh (hinh 1, 2).

{3) Length 47,20 pm

h 84,18 pm

Hinh 2. Céu triic gai dAu va than ciia 1 iu tring x100 lin.
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Khio sit mirc dp biéu hi¢n gen cox-1 ddc hiéu cho
Gnathostoma spp.

ADN tach chiét duoc tir 10 mau 4u trung dugce su dung lam
khuon tong hop nhéan lugng PCR kich thude 250 bp gen cox-1. San
pham PCR duge dién di trén thach agarose 1,5% (hinh 3).

cox-1 (250bp) —»

Hinh 3. Két qua khéo sat mirc dd biéu hién gen cox-1 ¢ 10 miu 4u tring
Gnathostoma spp. bing dién di agarose 1,5%. M: thang ADN 100 bp, giéng
1-10: 10 mau 4u tring va giéng 11: chimg H,0.

Khio sit mirc dp biéu hién gen COI dic hiéu cho G.
spinigerum

ADN téch chiét duoc tr 10 mau 4u trung dugce su dung lam
khuon tong hop nhéan lugng PCR kich thude 450 bp ving gen COI
dac hi¢u cho G. spinigerum. San phé‘im PCR dugc dién di trén
thach agarose 1,5% (hinh 4).

COI (450bp)

Hinh 4. Két qué khao sat mirc d§ biéu hién ving gen COI ¢ 10 miu du
tring Gnathostoma spp. bing dién di agarose 1,5%. M: thang ADN 100
bp, giéng 1-10: 10 mAu 4u trung va giéng 11: chimg H,0.

Khio sdt micc dp biéu hi¢gn gen 5.8S rRNA-ITS2 dic hi¢u
cho Gnathostoma spp.

ADN tach chiét duoc tr 10 mau 4u trung dugc su dung lam
khuén tong hop nhan lugng PCR kich thuée 600 bp ving gen 5.8S
rRNA-ITS2 dic hiéu cho Gnathostoma spp. San pham PCR dugc
dién di trén ban thach agarose 1,5% (hinh 5).

ITS2 (600bp)

Hinh 5. Két qua khéo sat mirc d9 biéu hién viing gen 5.85 rRNA-ITS2 &
10 miu 4u tring Gnathostoma spp. bing dién di agarose 1,5%. M: thang
ADN 100 bp, giéng 1-10: 10 mAu 4u tring va giéng 11: chimg H,0.
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Két quda gidi trinh tw gen 5.8S rRNA-ITS2

Sau khi thye hién tong hop nhan lugng PCR, tién hanh giai trinh
tur viing gen 5.8S rRNA-ITS2 ctia 10 mau au tring Gnathostoma
spp. dé xéac dinh loai. Két qua giai trinh tu so sanh bang phin mém
Bio-edit v.7.2.6 vA MEGAG cho thdy céc trinh ty nucleotide 5.8S
rRNA-ITS2 giéng nhau & ca 6 4u tring G. spinigerum dac hiéu
vung gen COI 6 thi nghi¢m trén.

Mat khac dung chuong trinh BLAST truy cdp ngan hang gen
tim kiém nhing chudi tvong ddng di duoc dang ky. Két qua cho
thdy doan gen 5.8S rRNA-ITS2 ciia 6 mau 4u tring G. spinigerum
hoan toan tuong dong voi ITS2 G. spinigerum trén thé gidi (bang
2 va hinh 6A), 4 mau 4u tring con lai ¢6 3 miu hoan toan twong
ddng voi ITS2 cua G. doloresi trén thé gii va 1 mau hoan toan
twong dong voi ITS2 G. hispidum thé gii (bang 3 va hinh 6B).

Bing 2. H¢ s6 twong ddng vé trinh tw nucleotide giira gen 5.8S rRNA-
ITS2 ciia 6 miu Au tring G. spinigerum va thé gi6i.

H¢ sb twong ddng (%)
Mfw au 3 7 8 9 0 Mg $ gen ciia Ngiin hang gen
tring thé gigi
99,7 199,5 |98,5 [98,2 JN40$3,16
G. spinigerum
3 0,6 98,5 99,0 |98,1 JN40$3416
—_ G. spinigerum
< 40831
&7 03 |16 99,8 98,3 N 0834 i
= G. spinigerum
s
s |8 05 |15 |11 997 |[INAOB3IE
2 G. spinigerum
= 1811
9 L5 |10 |02 |17 AB ,l. 5
G.spinigerum
10 18 |19 L7 |03 |05 ABM‘ZI'ISS
G.spinigerum
Miudu 1, 3 17 |8 |9
trung

Bang 3. Hé s6 twong ddng vé trinh tw nucleotide giira gen 5.8 rRNA-
ITS2 ciia 3 mAu Au tring G. doloresi, 1 miu Au trung G. hispidum va trén
thé gioi.

H§ s6 twong dong (%)
M bu riing 1 s 6 4 Mt: s? V,g.ren ctia Ngan hang gen
the gigi
ABI81156
1 994 99,1 |31,7 G doloresi
S ABI80100
2 06 362 G.doloresi
=
=
E
216 0,9 04 33,1 IN408299,
- G.doloresi
=
ABI81158
4 683 1638 0669 G. hispidum
M éu tring 1 5 6
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Maw autrung so 10
o0

Iau autrang so 9

Ilau autrang so 2
10 2

Manautrung so 3

100

TE408316 G. spirigenum

Mlauautnng so 7
98

Ilau autrung so 8
100

TBADE318 G spindgenum

AB1E1155 . spiri gerum

(A

Mau au trung so 6
9%

Mau au trung so 1

Mau au trung so 5
]

AB180100, AB151156, JMN405299 G. dalores

Mau au trung so 4

100

AB181158 . hispidum

(B)
Hinh 6. Cay phat sinh loai xdy dung trén co sé so sanh trinh
tr viing gen 5.8S rRNA-ITS2 ciia 6 mu G. spinigerum (A), 3
miu G. doloresi va 1 miu G. hispidum (B).

Nghién ctru nay da thu dugc s6 lugng 10 mau theo yéu cau
dat ra. Khdo sat vé hinh thé cho théy cic du trimg kh4 dong nhét
Tét ca 4u tring dugc dinh danh la 4u trung giun tron thuge gidng
Gnathostoma spp. béi cu trac hinh dng véi phan dau nhé ra c6
4 hang gai vong quanh. Cau tric miéng c6 2 moi va gai chay doc
theo than. Vi do phong dai 1on da cho thdy 16 cdu tric dau cia
gai ¢ vung thén trude, tan cung chi don 1¢ khong phan chia nhanh
(hinh 1 v& hinh 2). V& phuong dién hinh thé, phan loai ciia giong
Gnathostoma spp. s& dwa vao sy bd tri cac hang gai trén toan bo
hay timg ving cta than u tring/giun va su phan chia sb luong
nhanh tai du tan ciia gai hay hinh thé gai. Nhu vay, viéc thu thap
4u tring va quan sat hinh thé da khong thé xéc dinh duoc céc 4u
trung thu dugc trong nghién cuu 1a lodi G. spinigerum hay 1a loai
ndo khac dii rang y van di ghi nhan hau hét tac nhan giy bénh 1a
loai G. spinigerum [4].

Budc xé4c dinh gibng Gnathostoma spp. két qua tir hinh 3 cho
thay, cdp moi gen cox-1 ca 10 cd thé au trang Gnathostoma spp.
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xuét hién dai bang ADN kich thudc khoang 250 bp, ding véi kich
thude theo thiét ké. Diéu nay mot 1an nita khing dinh ca 10 du
tring thu duoc trong nghién ctru ndy déu la au tring Grathostoma
spp. vi da duoc xac dinh boi ca 2 phwong dién hinh thé hoc va sinh
hoc phén tir. Dong thoi két qua ciing cho thiy khong co su bién
d6i chuyén biét bén trong cau tric ving trinh tu gen cox-1. Nhu
véy, thiét ké vé cap mdi nay co thé img dung cho cac nghién ciru
voi quy mo ¢& mau 16n hon, xac dinh ¢6 hoic khong nhiém bénh
do gidng Gnathostoma spp.

Tiép sau budc dinh gidng, nghién ctru nay tién toi xéc dinh
loai G. spinigerum boi gen COI dac hiéu cho G. spinigerum. Két
qua hinh 4 cho thdy, cac c4 thé au tring Gnathostoma spp. tai vi
tri giéng thir 2, 3, 7, 8, 9 va 10 xuat hién bang ADN kich thudc
khoang 250 bp 1d rang, ding voi kich thudc theo Iy thuyét thiét ké
cho G. spinigerum. Nhu vdy, 4u tring da dugc xac dinh chinh xac
laloai G. spinigerum [1,9]. Tuy nhién, & vi tri giéng thir 3 dai bang
ADN xuét hién md hon so vé6i cac giéng khac, c6 thé do hidu suat
phan (g PCR thip. Truong hop ndy, chung t6i nhan thiy nhiéu
kha nang la do ky thudt. Tuy nhién, sy lap lai thi nghiém da khong
cho két qua khac hon. Pé Iy giai diéu nay, bude giai trinh tw gen
tiép theo s& chimg minh dugc chinh xac mau 3 1a G. spinigerum
hay 13 loai khac va mitc do twong dong ciia n voi ngan hang gen
nhur thé nio.

Két qua giai trinh ty ving gen 5.8S rRNA-ITS2 duoc biéu thi &
bang 2,3 va hinh 6A, 6B khing dinh 10 mau au tring Gnathostoma
spp. thu thap dugc c6 6/10 miu du trung thudc loai G. spinigerum
twong ty két qua thi nghiém biéu hi¢n ddc higu gen COI ¢ trén,
Phan tich pha hé cho thiy, loai G. spinigerum cua mau phan lap
trong nghién ciru it ¢ sy bién dbi vé mat di truyén, c6 mic do
tuong ddng cao (98-100%) vai loai G. spinigerum trén thé gioi.
Diém moi trong nghién clru nay la giai trinh tw gen khang dinh c6
3/10 mau 4u tring thudc lodi G. doloresi va 1 mau au tring thudc
loai G. hispidum cling c6 murc do tuong dong cao Vung trinh ty gen
5.8S rRNA-ITS2 (99-100%) voi thé gidi da cong bo.

Chudi thi nghiém trén ciing déng thoi cho thy khong c6 su
bién doi chuyén biét bén trong ciu tric ving trinh ti gen JB. Nhu
vay, ky thudt nay cho két qua xdc dinh loai G. spinigerum t0t va on
dinh. Hon nita, khi két chudi cac thi nghiém thanh quy trinh dinh
loai dé tmg dung thyc té, nghién ctru da cho thiy c6 thé loai bo
budc chan doan gidng Gnathostoma bang sinh hoc phan tir boi ¢6
sy dong bo cao véi chan doan hinh thé. Vi vdy, chan doan loai sé
bao gom céc bude: dinh loai giong bang hinh thé, xac dinh lodi G.
spinigerum bang ving gen COI dic hiéu bang doan moi nhur thiét
ké trén va cudi cing, giai trinh ty ving gen 5.8S rRNA-ITS2 dé
xac dinh loai khac khong phai loai G. spinigerum.

Trong két qua nghién ctru, loai G. spinigerum, G. doloresi, va
G. hipidum chiém ty 1 1an luot 1a 6/10, 3/10 va 1/10 1a co s¢ tham
khao budc dau do s6 miu thuc nghiém con nho. Trong twong lai,
lap lai chudi thi nghiém da thiét lap voi cac mau thuce nghiém khac
va quan thé 16n hon, nhiéu ving dia 1y hon dé xéc dinh ty 1¢ chinh
xéc ciia timg thanh phan loai twong tmg nhidm b sung di liéu vé
phan bé loai trén cac ving khac nhau.
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Nghién ctru d3 thuc nghiém thanh cong k¥ thuat chan doén
sinh hoc phan tir trén ADN ty thé giong Gnathostoma spp. voi
cac doan mdi Gn_COI dac hiéu vung trinh tu gen cox-1 va G.
spinigerum véi cac doan mdi JB dic hiéu vung trinh ty gen COL
Hiéu quéa ciia k§ thuat nay hoan toan chinh xac véi két qua giai
trinh ty gen. Bén canh do, hinh thé hoc van co gia tri tt trong xac
dinh giong Gnathostoma.

Thanh phan G. spinigerum chiém 6/10, G.doloresi chiém 3/10
va G. hispidum chiém 1/10 trong nghién ctru thi diém nay va co
sy trong dong cao trinh ty ving gen 5.8S rRNA-ITS2 véi cac loai
trén thé gioi.

Nghién ctru can mo rong ap dung quy trinh d6i voi cac mam
bénh ky sinh tring gay bénh khac ¢ nguoi.
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Khéo sat hiéu trng ctia hon hop
selen nano/ollgochltosan va Splrulma platensis
dén so lwogng bach cau ¢ chuot
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Tém tit:

Selen ¢6 vai tro quan trong trong diéu hoa mién dich va cé anh hwéng téi cac bénh lién quan dén mién dich, dic biét
12 bénh réi loan bach cu trung tinh. Bén canh d6, Spirulina platensis ciing c6 kha niing thiic ddy ting sinh céc té bao
mién dich. V6i mong mudn tao san phim gép phan thic diy ting sinh s6 lwong bach ciu, nghién ctru da tién hanh
khao sat anh hwéng cia sw két hop Spirulina platensis va selen nano/oligochitosan dén s lwgng bach cau trén chudt.
Selen nano/oligochitosan dugc t6ng ho’p ¢6 kich thwéc 47,33+1,61 nm bflng phuong phap chiéu xa gamma Co-60
dung dich SeO /ollgochltosan Tinh chit selen nano dwgc khao sat qua cac dac trung: pho UV-Vis, anh TEM, pho
tan sic ning lwong EDX, phé hong ngoai IR. Che phim selen nano dwgc 6n dinh trong oligochitosan c6 thoi gian bao
quan dwdi 45 ngay (6 4°C). S6 lwong bach ciu & chudt ting 1,59 lan khi sir dung hon hop selgn nano/oligochitosan

va 8. platensis (v6i liu ding 0,1 mg selen nano/kg/ngay va 0,1 g S. platensis/kg/ngay) so véi ddi ching.

Tir khéa: bach ciu (WBC), oligochitosan, selen nano (SeNPs), spirulina.

Chi sé phén loai: 3.5

Mé dau

Nhimg nim gan déy, cac bénh lién quan dén giam bach cau
(giam bach cau dudi 0,5x10° té bao/l) ¢ tré em va nguoi truong
thanh ngdy cang tang [1]. Co nhleu nguyén nhén gay nén hién
twong nay nhw: nhiém tring (lao, sot xudt huyet virus HIV), céac
phuong phap hoa tri, xa tri, cic bénh lién quan dén tiry xuong.

C6 nhidu phuong phap dé diéu tri bénh giam bach cu nhu:
diéu tri nhidm tring bang khang sinh, truyén méu... Ngoai ra, con
stt dung leukine dé phuc hdi dbi v6i bénh nhan hoa tri, xa tri do
ung thu. Trong thoi gian gan ddy, phuong phap kich thich bach
cau hat G-CSF, GM-CSF dugc sir dung kha rong rii trong viéc
hd tro cac bénh nhan gidm bach cau trung tinh [2]. Tuy nhién, cac
phuong phap nay déu kha phc tap.

Nam 2013, M.H. Yazdi va cong sy nhan thfiy selen nano c6 kha
ning gitip phuc hoi va ¢6 hiéu tng gia ting ham luong bach cau
trén chudt khi chudt duge chiéu xa boi tia X [3]. Ngoai ra, nhiéu
nghién ciru cho thiy selen nano c6 kha niang chdng oxy hoa [4],
khang virus, khang khuan, phong chong ung thu [3]. Selen nano
ciing dugc chung minh c6 kha nang twong thich sinh hoc hi¢u
qua, doc tinh thap hon so voi cic dang vo co va hitu co khac [3,
6]. Pdng thoi, selen nano ¢6 phuong phap ché tao kha don gian,
dé thue hién.

Spirulina platensis va chiét xuat ctia n6 c6 thé ngan chin hodc
{c ché ung thu & ngudi va dong vat. Spirulina kich thich hé mién

"Tac gia lién hé: Email: ntmlan@hcmus.edu.vn.
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dich va gitp ting cuong kha ning tao ra cac té bao mau méi cua co
thé nhur cac bo phan quan trong cua hé mién dich, xuong té bao géc
tity, dai thuc bao, t& bao T va té bao NK. Cac bénh nhiém tring do
vi khuan hodc ky sinh tring c6 thé dugc ngan ngira hodc dap tmg
tot hon véi viée diéu tri va chita lanh vét thuong ciia S. platensis.
Céc trigu ching cla thiéu méau, ngd doc va suy giam mién dich c6
thé duoc giam bét [7].

V6i mong mudn tao san pham gép phan thuc day ting sinh sb
luong bach cau, ching toi da tién hanh khao sat anh huong ciia
su két hop S. platensis va selen nano/oligochitosan dén so lwong
bach cau trén chudt. Muc ti€u nghién ctru 1a khao sat su bién dong
s lwgng bach ciu cta chudt khi cho udng két hop S. platensis
va selen nano/oligochitosan nham hudng t6i tao thuc pham chuc
nang danh cho cac bénh nhan c6 lugng bach cau thap, nhu cac
bénh nhan diéu tri ung thu béng cac bién phap xa tri, hoa tri, cac
bénh vé nhiém tring, cc bénh gidm bach cau do dong tuy.

Vat liéu va phuong phap nghién ciiu

Doi twgng nghién civu va nguyén liéu

Bot kho S. platensis 1a san pham ciia Phong thi nghiém thuc
vat va chuyén hoa sinh hoc, Bo mén Cong nghé sinh hoc, Khoa
Sinh hoc, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia
TP H6 Chi Minh.

~ 8e0, Ia sin pham tinh khiét (Merck, Dirc), NH,0H 5%, nudc
cat.
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Abstract:

Selenium is important for regulating immune responses
including the effects of immune-related diseases,
especially neutrophil disorders. Spirulina platensis can
also promote immune competent-cell proliferation. For
these reasons, the study aims to investigate the effects
of combining S. platensis and selenium nanoparticle/
oligochitosan on white blood cell number in mice.
Selenium nanoparticles (SeNPs) with the diameter
of 47.33+1.61 nm were synthesised by gamma Co-60
irradiation of SeQO,/oligochitosan solution. SeNPs were
characterised using UV-Vis spectroscopy, transmission
electron microscope (TEM) images, energy dispersive
X-ray (EDX) spectroscopy, and fourier transform
infrared spectroscopy (FT-IR). Results showed that
SeNPs/oligochitosan could be stored at 4°C within
45 days. The number of white blood cells in 10 days
increased by 1.59 times as compared to the control mice
thank to the supplementation of SeNPs/oligochitosan
and S. platensis mixture (at a dose of 0.1 mg SeNPs/kg/
day and 0.1 g S. platensis/kg/day).

Keywords: oligochitosan, selenium nanoparticles
(SeNPs), spirulina, white blood cell (WBC).

Classification number: 3.5

Oligochitosan 5%, khdi lugng phan tir trung binh (Mw)<10
kDa, 14 san pham cta Trung tim Nghién ctru va Trién khai Cong
nghé Buc xa.

Chudt bach Mus musculus khoe manh va c6 thé trong 24-27 g
do Vién Sét rét - Ky sinh tring - Con trang TP Ho Chi Minh cung
cép.

Cdc phwong phap thwc nghiém

Ché tqo selen nano/oligochitosan bang phwrong phap chiéu xa
Co-60:
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- Trung hoa 80 ml oligochitosan 5% bang dung dich NH,OH
dén pH=7, thu dugc 400 ml dung dich oligochitosan 1%. Bo sung
44,9 mg SeO, vao dung dich thu duoc va khudy 15 phut ¢ nhiét
d9 thuong thu duogc hon hop dung dich SeO, va oligochitosan 1%,
pH=T7.

- Chiéu xa dung dich SeO,/oligochitosan dé tong hop selen
nano. Theo Nguyen Quoc Hien, et al. (2018), voi thi nghiém c6
nong do H,SeO, 1,25 mM chiéu xa véi lidu 10 kGy, H,Se0, 2,5
mM s& chiéu xa liéu 20 kGy [8].

- Phé hip thu ciia oligochitosan va két qua selen nano trong
oligochitosan dugc xac dinh bang phuong phap UV-Vis. Su dung
pipetteman hut chinh xac 1 ml vao binh dinh mtrc 10 ml, dinh mtrc
bang nudc cat, lic déu. st dung cuvette thach anh, tién hanh do
dai bude song tir 200 dén 800 nm. Do mau bang may UV-2401PC,
Shimadzu, Nhét Ban tai Trung tdm Nghién ctru va Trién khai Cong
nghé Buc xa.

- Tif:n hanh chup TEM (st dung mdy JEM-1400, JEOL, Nhat
Bin) d€ xac dinh kich ¢& va phén bo kich thudc cua selen nano.
Dya tréq ket qua chyup TEM, tién hanh dém khoang 150 hat. Su
dung phan mém Adobe Photoshop CS4 va Microsoft Excel 2010
dé xu ly s0 liéu nham xéc dinh kich thudc cling nhu sy phan bo hat
selen nano. Thi nghiém dugc thyc hién tai Phong thi nghiém trong
diém qudc gia vé vat liéu polymer va composite, Trudng Pai hoc
Béch khoa TP Ho Chi Minh.

- Tién hanh sy phun selen nano va do quang phd UV-Vis.

- Su phén b6 kich thué’c cua selen nano dugc xac dinh béng
phuong phap TEM truyén qua.

- Po phd hong ngoai IR (thiét bi phd hong ngoai FTIR-
8400S, Shimadzu, Nhat Ban) voi mu selen nano da sdy phun
va oligochitosan 1% dugc sdy va nghién min: can 0,0012 g selen
nano/oligochitosan va 0,17 g KBr tron déu, ép vién va tién hanh
do IR.

- bo EDX: n;?lu sdy phun selen nano/oligochitosan dugc
guri do phé tan sac nang luong EDX (energy dispersive X-ray
spectroscopy) bang thiét bi JSM 6610 LA, JEOL, Nhat Ban.

Khdo sat tinh on dinh ciia selen nano/oligochitosan ¢ hai diéu
kién bao quan (nhiét do thuong va ¢ nhiét do 4°C):

- Bio quan ché pham & diéu kién: nhiét do thuong (phong thi
nghiém), nhiét o lanh (4°C).

- Tién hanh quan sat phd UV-Vis ciia ché pham tai ngay thir
0,7, 14,21, 45.

N Khao sat anh hirong bach cau chuét Mus musculus khi sir dung
hon hop selen nano/oligochitosan va S. platensis dwoc sur dung o
dang dung dich véi nong dé 25 mg/ml:

- Chon 27 con chudt khoe manh tir 6 dén 8 tuin tudi va co thé
trong tir 24-27 g. Chia thanh 416 (bang 1):16 1: 9 con; 16 2, 3, 4:
moi 16 6 con:

+ 106 1 (dbi chimg): chudt str dung nude udng 1a nude cét.

ot L6 2: chudt su dung dich uéng selen nano/oligochitosan da
ché tao.

+ L6 3: chudt st dung dich udng S. platensis (25 mg/ml).
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+ Lo 4: chudt st dung dich uéng la dung dich selen nano/
oligochitosan va S. platensis.

- Cach tién hanh: cho chudt udng 1 lan/ngay, udng trong 10
ngay khdo st vdi liéu lugng nhu bang 1.
Bang 1. Thanh phan, liéu lwrgng sir dung dung dich cho udng.

~ Selen nano/ Spirulina

Lo o 5 3
oligochitosan platensis

Lo 1 (dbi Chi sir dung
chung) nudc cat
Lo2 2,5 pg/con/ngay
Lo63 2,5 mg/con/ngay
Lo 4 2,5 pg/con/ngay 2,5 mg/con/ngay

- Kiém tra sb lugng bach cau chudt tai cac ngay 0, 5, 10:

+ Ngay 0: Ly mau méau cta 3 con 16 ddi ching.

+Ngay 5: 3 con/16 dé ldy mau méau.

+ Ngay 10: 3 con/16 dé ldy mau mau.

Mau méu dugc thu va dém sé‘luqng bach cau tai Vién St rét
- Ky sinh trung - Cén trung TP H6 Chi Minh.
Két qua va thao luan

Ché tao selen nano/oligochitosan biang phwong phdp chiéu

xa gamma Co-60

sl

A‘ B -

Hinh 1. Dung dich selen nano/oligochitosan sau khi chiéu xa (A) va sau
khi siy phun (B).

Sau khi chiéu xa selen nano/oligochitosan vai liéu 10 kGy,
dung dich Se** bi khir thanh Se”bing tia gamma Co-60, dung dich
trong subt c6 mau do (hinh 1), két qua mau sic, kich thudc hat
twong ty voi nghién ciru cua Nguyen Quoc Hien, et al. dd cong bb
nam 2018 [8].
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Hinh 2. Phd UV-Vis ciia hén hop selen nano/oligochitosan va oligochitosan
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(A); selen nano/oligochitosan trugc va sau khi siy phun (B).
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Tién hanh do UV-Vis (200-800 nm) ta nhan thay dinh ciia
selen nano/oligochitosan chinh 1a dinh cua oligochitosan tai budc
song 271 nm. Phd UV-Vis trudc va sau khi sdy phun selen nano/
oligochitosan khong thay doi, véi dinh 1a 271 cm” (hinh 2). Do
d6, sy phun mau khong lam thay doi dic tinh cia selen nano/
oligochitosan.

Weight %

Atomic %
CK 67,82 74,31
OK by 25,49

0,20

Hinh 3. Phé EDX ciia miu sy phun selen nano/oligochitosan.

Phé EDX (hinh 3) cho thiy, selen nano/oligochitosan chi chira
ba nguyén t6 1a selen (1,18%), carbon (67,82%) va oxy (30,99%).
Do d6, c6 thé két luan bot selen nano/oligochitosan dugc say phun
tir selen nano/oligochitosan dugc tong hop boi chiéu xa tia gamma
Co-60 ¢6 o tinh khiét cao v6i thanh phan chi c6 selen nano va
oligochitosan.
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Hinh 4. Phé IR ciia selen nano/oligochitosan (A) va oligochitosan
sau khi sy phun (B).

Phd FT-IR cua selen nano/oligochitosan (hinh 4A) tuong
tw nhu phd FT-IR cua oligochitosan (hinh 4B). Trong phé cua
oligochitosan, ¢ cuong do hap thu 3421 cm! 1a do dao dong kéo
dai O-H, trong khi cac cuong do hdp thu tai 2927, 2885 va 1583
cm’! twong tng véi cac dao dong kéo dai cua C-H, C-C va cac
nhom C-N, tuong ung.

Su xudt hién cia cac dinh trong phd ciia selen nano/
oligochitosan xac nhan sy hién dién cua chitosan trén bé mit cua
selen nano. Hon nira, dinh dac trung cua nhom -OH trong selen
nano/oligochitosan twong d6i thap hon so v6i oligochitosan (3417
em!), voi duong dich chuyén mau do. Tir 6 cho thay oligochitosan
duoc lidn két voi bé mit cua selen nano qua nhom -OH.

Két qua nay twong tw v6i két qua cua Yu, et al. (2012), dinh ciia
chitosan 1a 3430 cm va khi tao thanh ché pham ciing ¢6 cudng do
hép thy 1a 3426,2 cm! [9]. Tuy nhién, két qua dinh dic trung cua
phd FT-IR ¢6 khac so voi nghién ctru ciia Yu, et al. do sir dung
oligochitosan nén cuong do hép thy déc trung c6 su khac nhau so
v6i phd chitosan.



s Khoa hoc Y - Duoc

Khdo sdt tinh on dinh cua selen nano/oligochitosan ¢ hai
diéu kién bdo qudn: nhiét djp thuwong va ¢ 4°C

Béo quan dung dich selen nano/oligochitosan:
- O nhiét d6 thuong sau 21 ngay: dung dich bat dau duc.
- Bao quan lanh (4°C) sau 45 ngay: dung dich bat dau duc.

Nhiét d9 thuomg: dinh cta pho UV 6n dinh tai ngay thir 7, 14,
21 (v6i dinh 271 nm) va giam dan ¢ ngay thir 45 (voi dinh 266
nm) (hinh 5A).

Nhiét d§ lanh: dinh ciia pho UV-Vis on dinh tai ngay thir 7, 14,
21 (véi dinh 12 271 nm) va bit dau giam tai ngay 45 (v6i dinh 267
nm) (hinh 5B).

Tai ngay thtr 21, dinh cua phd 1a 271 nm khong thay doi so v6i
ban dau nhung mau séac da trg duc.

Viy méu selen nano/oligochitosan di ¢6 su bién doi. Két qua
cho thay co sy giam kich thudc dinh sau 45 ngay ¢ ca 2 diéu kién
nhiét do, diéu nay 1a do c6 hién tuong két cum cia céc hat selen
nano lam thay doi céu tric bao quanh (oligochitosan) dan dén su
thay doi phd UV-Vis cuia oligochitosan (selen nano/oligochitosan).

Neay 0
fNgay thir7
ok 2k tNgiy thir 14
tNady thir21
2 2 Ngdy thir 45
SiE &1
£ £
@ o
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Hinh 5. D thi thé hién phd UV-Vis & nhiét do thwong (A) va nhiét
d¢ lanh (B).
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Hinh 6. Anh TEM ciia miu: ché tao (A), di siy phun (B), sau bao
quén (C).
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Tién hanh do kich thudc hat sau 45 ngay bao quan, nhan thiy
kich thudc hat tang tir 47,16+3,99 dén 76,94+17,94 (gép 1,6 lan
kich thude ban dau) (hinh 6). Nguyén nhan 1a do selen nano c6 xu
hudng két cum voi nhau lam tang kich thudc hat.

Nhu vay, dung dich selen nano/oligochitosan co thé bao quan &
nhiét do thuong la dudi 21 ngay va nhiét do lanh la dudi 45 ngay.

Khdo sdt hiéu ieng ciia hén hop selen nano/oligochitosan va
S. platensis den so lwong bach cau chugt Mus musculus

=
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Hinh 7. Biéu dé thé hién s6 lwong bach ciu theo cic nghiém thirc.
Nghiém thirc 1: nude ct; nghiém thirc 2: selen nano/oligochitosan (2,5 pg/con/ngay);
nghiém thirc 3: S. platensis (2,5 mg/con/ngay); nghiém thirc 4: selen nano/oligochitosan
2,5 ug/con/ngay va S. platensis (2,5 mg/con/ngay).

- Tu hinh 7 nhan thay, déi chl'rng sur dung nuée cat co sb lugng
bach cdu ting nhung khong dang ké, c6 thé 1a do qua trinh tang
trudng cua chudt co sy bién doi s6 lugng, ham lrong bach cau. Két
qua doi chimg tuong tw v6i nghién ctru ciia Yazdi, et al. i cong bd
nim 2013 12 5,99.10° té bao/l & mau ddi chimg va hau nhu khong
thay doi sau 30 ngay khao sat [3].

- Su khéc biét vé sb luong bach cau chudt gilta cac nghiém
thirc 1,2, 3 va 4 1a c6 y nghia vdi d9 tin cdy >95%. Su khac biét vé
sb lugng bach cau chudt ¢ cac thoi diém khao sat 0 ngay, 5 ngdy
va 10 ngay trong tung cdp nghiém thic 1, 2, 3 va 4 1a ¢ y nghia
voi d6 tin cay >95%.

-0 nghiém thitc chudt st dung dung dich selen nano/
oligochitosan (hinh 7), tai ngay thr 5 c6 hién tugng ting manh
ham lugng bach cau tir 5,1.10° t& bao/l dén 8,3.10° té bao/l (ting
khoang 1,63 1in so d6i chimg). Dén ngay thir 10, tién hanh xét
nghiém cong thitc mau thi ham luong bach cau 1a 7,7.10° té bao/l
(ting 1,38 lan so v6i dbi chimg) - ham luong bach cau vin ting so
v6i ban dau (trude khi cho udng). Tuy nhién, sd luong bach cau co
bién dong so voi ngy thir 5, ¢o thé do kha ning hp thy selen cua
timg con chudt khac nhau dan dén ham lugng bach ciu ting nhung
khong tuyén tinh. Vay sau 10 ngay, s luong bach cau van ting
sau khi sir dung dung dich selen nano/oligochitosan. Ham luong
bach cdu ting ¢ chudt nhung van nim trong gioi han binh thuong
va chudt khong c6 biéu hién bénh 1y. Két qua nay tuong dong voi
nghién ctru clia Shakibaie, et al. (2013), cho thdy kha ning ting
ham lwong bach cau khi sir dung selen nano [10]. Nghién ciru cia
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Sirous, et al. (2012) trén ciru trong 10 ngay khao sat ciing cho s6
luong bach cau tang 1,14 1an so voi doi chung voi licu 1a 1 mg
selen/kg/ngay [11].

-0 nghiém thtrc chudt st dung S. platensis, sd luong bach cau
cia chuot tai ngay thir 5 va thir 10 khong thay d6i so voi 16 doi
chimg (sir dung nu6e cat). Tuong dong véi nghién citru ciia Selmi
va cong su (2011), ham lugng bach cu trén chudt chi tang tir giai
doan 6 tuan sau khi sir dung [12].

- O nghiém thirc chudt sir dung S. platensis va két hop selen
nano cho thay so lwgng bach cau ciia 16 ting manh trong 5 ngay
cho udng 14 8,4.10° té bao/l va c6 xu hudng ting dén ngay thir
10 1a 8,9.10° té bao/l. Vay khi két hop Spirulina va selen nano/
oligochitosan ¢6 xu huéng lam bach cau ciia chudt ting manh -
1,65 1an so v6i ddi chimg (ngdy 5) va ¢6 xu hudng ting dén ngay
thir 10 1 8,9.10° t& bao/l (tang 1,06 1dn so véi ngay thir 5 va 1,59
14n so v6i ddi chimg). C6 thé thdy rang, kha niang két hop cta hdn
hop selen nano/oligochitosan va S. platensis c6 xu hudng lam tang
s6 lugng bach cau chudt sau 10 ngay sir dung.

- Qua thtr nghiém nhan thdy rang, selen nano/oligochitosan
lam gia tang ham lugng bach cau trén chudt, su két hop ctia hai
dung dich sinh khéi S. platensis va selen nano/oligochitosan lam
tang manh ham luong bach cau trén chudt. Tuy nhién kha ning hap
thu selen nano hay S. platensis con phu thudc vao kha ning hap thy
khac nhau cua timg con chudt.

- Ditao thanh cong ché phim selen nano/oligochitosan va sinh
khoi S. platensis dang dung dich uong va thir nghiém anh huong
cua hon hop nay dén so6 lugng bach cau ¢ chudt.

- Thoi gian bao quan ché pham selen nano/oligochitosan: &
nhiét do thuong la dudi 21 ngay, ¢ 4°C 1a dudi 45 ngay.

- Ché pham selen nano/oligochitosan lam ting s6 lurong bach
cé}u trén chuot [a 1,38 lan so vdi doi chung sau 10 ngay st dung vdi
lieu dung 0,1 mg/kg/ngay.

- Sinh khéi S. platensis khong lam thay doi s lugng bach cau
trén chudt trong 10 ngay su dung vai licu dung 0,1 g/kg/ngay.

- Hon hop ché phim selen nano/oligochitosan va sinh khoi
S. platensis 1am tang $0 luong bach cau chudt 1én 1,59 lan so véi
d6i chimg (selen nano/oligochitosan 0,1 mg/kg/ngay, sinh khéi S.
platensis 0,1 g/kg/ngay).

- Nghién ciru budc dau cho thay co su twong tac giita céc thanh
phan ctia hon hop ché pham selen nano/oligochitosan va sinh khdi
S. platensis khi két hop v6i nhau. Céc thanh phéan tao nén tic dung
lam tang s0 luong bach cau chudt cao hon hin khi kiém tra tac
dung cta timg thanh phén riéng 1¢. Diéu nay cho thay nghién ciru
htra hen khd nang ung dung cao.
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Tom tat: tit:

Cay Xa den (Ehretia asperula Zollinger et Moritzi) dwoc coi la mgt duge liéu quy giip phong ngua va hd tro diéu tri
bénh ung thu; cé tac dung lam glam kich thuéc va s phat trién ciia cac Kkhéi u, buéu; va mot so cong dung khac. Viéc
ung dung phwong phap nuéi cay mo té bao thue vat trong bao ton va phat trién ciy Xa den la can thiét nhim phat trién
nguon dwoec liéu quy ciia vung nhiét déi, phuc vu nhu cau niang cao sirc khée nhan dan. Trong nghlen clru nay, ky thuat
nudi ciy doan than in vitro da dlr()’c sir dung trong thoi gian theo déi 1a 12 tuan. Poan than ciy con trong trong bau dat
dwoce sit dung lam vat liéu nuéi cay ban dau. Méi trwong khoang thich hop cho qua trinh nuéi cay doan than la 1/2MS
¢6 bo sung BA (0,1 mg/l). Mdi truomg thich hop cho vi nhén giéng doan thén la 1/2MS ¢6 bo sung BA (0,1 mg/l) cho ty
1¢ tao chdi 97,20%, s6 chdi 1a 1,22 chdi/ddt, chiéu cao chdi 116,67 mm va s6 14 1a 8 14/chdi. Vi tri doan than dua vao nudi
ciy ¢6 anh hwéng dén qua trinh nhan gidng, doan thin & vi tri tir 1 dén 4 ¢6 sinh truéng chdi khong sai khac vé thong
ké so véi chdi ngon trén méi trudng nhan giéng. Nudi cAy tao ré thich hop trén méi trwong 1/2MS c6 bd sung IBA (0,25
mg/l) dat chiéu cao chdi 113,33 mm, s6 r& 5,40 ré&/chdi va chiéu dai ré 10,33 mm. Khio sat dong thai sinh truomg cho thiy,
chdi in vitro phat trién dén tudn thir 10 dat chiéu cao 95,00 mm. Nghién ctru 4nh hwéng cia s6 1an cz"ly chuyén dén nhén
gidng in vitro cho thiy, sau lin ciy chuyén thir 6, sinh truéng cy in vitro cham lai, c6 chiéu cao ciia chdi 90,33 mm va sé
14 6,33. Cay cAy md trong trong bau dit sinh trwéng binh thwong, sau 8 thang dat chiéu cao thin 25,6 cm.

Tir khéa: bao ton, dot than, in vitro, nudi cay mo, vi nhan giong, Xa den.

Chi sé phén loai: 4.1

d6i tugng Xa den con han ché. Do vay, nghién cuu tmg dung k§
thuét nuoi cay mo thye vat trong khau nhan glong cay Xaden co
¥ nghia thiét thuc, gop phan bao ton va phat trién ving san xuat
nguyén li¢u Xa den.

Theo T6 chirc Y té thé gidi [1], ung thu 1a nguyén nhan gy
tir vong thur hai trén toan cau. Trong hon 4900 loai thuc vat duoc
st dung lam dugc liéu trong y hoc co truyén ¢ Viét Nam, cay Xa

den duoc biét dén rong rai véi tac dung hd tro diéu trj ung thu.

Cay Xaden (Ehretia asperula Zollinger et Moritzi) con dugc
goi 1a cdy dot, day gdi An D¢ hodc day gdi bic. Gan day, cay Xa
den dugc xac dinh 1a Ehretia asperula Zoll. et Mor., ho voi voi
(Boraginaceae) [2]. Trong ciy Xa den c6 cac hoat chét flavonoid,
quinone (¢ tac dung phong chdng ung thur va lam cho té bao ung
thu hoa 1ong d& tiéu), hop chét saponin triterpenoid (c6 tic dung
chéng nhidm khuan), cay Xa den dung dé diéu tri 16 loét, khang u
va tiéu viém [3], ung thu [4, 5]; duoc phan bd & mot s6 nude nhur
Trung Quoc Viét Nam, Myanmar, Thai Lan. O Viét Nam, phan
b chu yéu & ving nui phia Bic, dic biét ¢ cac tinh Hoa Binh,
Son La, Quang Ninh, Nam Dinh va Quang Binh [6].

Hién nay, phuong phap nhan glong cdy Xa den chu yéu 1a
giam hom, cho s6 luong cy giéng con han che mang nhiéu
bénh tir cdy me. Cac dé tai nghién ctru qudc té trén cdy Xa den
moi chi tdp trung vao phan tich va khao sat hoat chit sinh hoc,
trong khi s6 lugng nghién ctru vé nudi cdy mé thuc hién trén

"Tac gia lién hé: Email: drminh.ptntd@yahoo.com
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Vat liéu va phuong phap nghién ciiu

Vit ligu

Vit liéu nghién ciru: cdy Xa den cao 30 cm c6 ngudn goc &
Hoa Binh. Cac canh non dugc st dung trong nuoi cay.

Mbi truong nudi cdy: méi truong MS (Murashige va
Skoog, 1962), 1/2MS, WPM (Woody Plant Medium), B5
(Gamborg B5). Méi truong duoc bd sung cac chat sinh truong
BA (6-benzylaminopurine), NAA (a-naphthaleneacetic acid),
IAA (Indole-3-acetic acid) va IBA (Indole-3-butyric acid);
nudc dua (5%), duong sucrose (30 g/1), than hoat tinh (1 g/),
agar (0,8%). Moi truong nudi cdy dwoc chinh & pH 5.8 va
duoc khir tring & 121°C, ap suét 1 at.

Diéu kién nuoi cdy: nhiét do phong 24+2°C, cudng do birc
xa tai do cao 350 mm: 22 pmol/m?s, thoi gian chiéu sang 12
gio/ngay, do am twong ddi 65%.
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Abstract:

Ehretia asperula Zollinger et Moritzi has been known
as a valuable medicinal plant due to the ability to
prevent and treat cancers, and reduce the expansion
of tumours, etc. The application of plant tissue culture
in preservation and development of Ehretia asperula
Zollinger et Moritzi is necessary to enlarge the medicine
sources of tropical areas for improving human health.
The in vitro node culture techique was applied, and the
duration for carying the experiments and recording
data was 12 weeks. The nodes from the soil incoculated
plantlets were used as explants. The appropriate medium
for node culture was the half-strength MS supplemented
with BA 0.1 mg/l, which showed the shoot induction rate
at 97.20%, number of shoot/node as 1.22, shoot length
of 116.67 mm, and number of leaves/shoot as 8.00. The
node position affected the micropropagation of the
plant. The nodes from the uppermost position to the
fourth one had the shoot proliferation insignificantly
different to those from the shoot terminal bud. The
medium sufficient for rooting of this plant species was
the half strength MS supplemented with IBA 0.25 mg/l;
as the result, the shoot length was 113.33 mm, the root
number was 5.44 roots/shoot, and the root length was
10.33 mm. Investigation of the growth dynamics showed
that the in vitro shoot at the week 10 of culture reached
95.00 mm shoot length. By investigating the effect of
subculture generation on shoot proliferation, after the
6™ subculture, the in vitro plant growth was retarded,
with the shoot length of 90.33 mm and leave number of
6.33 leaves/shoot. Acclimatised plantlets grew well and
reached 25.6 cm plant heigth after 8 months.

Keywords: conservation, Ehretia asperula Zollinger et
Moritzi, in vitro, micropropagation, node, tissue culture.

Classification number: 4.1
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Diéu kién vuon wom ra cdy bau dat: che ning trong thoi
gian mot thang, nhi¢t d¢ 28+2°C, d¢ am 100% (co phun
suong). Co chat trong bau dat: 1/3 dat sach + 1/3 tro trdu + 1/3
phan hitu co hoai.

Phwong phap

Bo tri thi nghiém: b6 tri ngiu nhién theo khdi day du, voi
3 lan lap lai, mdi 1an nudi cdy 3 binh, mdi binh cdy 4 mau. S6
liéu dugc ghi nhan sau 12 tuan nudi céy va dugc phan tich
ANOVA (single factor) bang phan mém SPSS 20.0

V6 tring mau: @bt than cay Xa den co kich thude 2 cm dugc
khir tring bé mat véi con 70% trong 2 phiit, Javen 10% trong
20 phuat, HgCl, 0,1% trong 5 phit. Sau mot tuén“nu?)i céy, loai
bdé mau nhiém, nhitng mau sach dugc st dung dé tién hanh thi
nghiém.

Chi tiéu theo doi: ty 1€ mau tao choi (%), chi€u cao choi
(mm), s0 14, chiéu dai 1a (mm), chiéu dai r¢ (mm), so re, sO
choi, hé s6 nhan giong

Thiét ké thi nghiém:

Thi nghiém 1: anh huéng ctia mdi trudng khoang dén tai
sinh chdi in vitro: miu nudi céy l1a doan than non 2 cm, dugc
nudi cdy vao cic méi truong khac nhau gdbm MS, 1/2MS,
WPM va B5, c6 bd sung BA (0,1 mg/l).

Thi nghiém 2: anh hudng cta cac nong do BA khac nhau
dén nhan giéng Xa den in vitro: mau nudi cay 1a doan than non
2 cm, dugc nudi cdy vao méi truong 1/2MS, co bd sung BA
(0,05; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mg/1).

Thi nghiém 3: anh hudng cia vi tri doan than dén nhan
giéng in vitro: d6t than & vi tri chdi ngon, doan thir nhat, thi
hai, thir ba va thu tu, ¢6 kich thude 2 cm, dwoc nudi céy vao
mdi trudng 1/2MS ¢ bd sung BA (0,1 mg/l).

Thi nghiém 4: d4nh huong ciia auxin dén hinh thanh ré: chdi
in vitro ¢6 kich thudc 2 cm, duge nuéi cdy vao méi truong
1/2MS, ¢ bo sung cac loai auxin (NAA, IAA va IBA) & cac
nong do khac nhau mdi chat (0,1; 0,25, 0,5 va 1,0 mg/l) dé
theo ddi kha ning tao ré.

Thi nghiém 5: dong thai sinh truong ctia chdi in vitro: doan
than ¢6 kich thudc 2 cm, duge nudi cay vao moi trudong 1/2MS
¢6 bd sung BA (0,1 mg/l).

Thi nghiém 6: anh hudng ciia s6 1an cay chuyén dén nhan
chdi truc tiép tr doan than: mau nudi céy 1a @6t than thé hé
F1, F2, F3, F4, F5, F6 c6 kich thudc 2 cm; duoc cdy vao moi
truong 1/2MS b sung BA (0,1 mg/l).

Thi nghiém 7: sinh truong va phat trién ciia ciy dua ra bau
dat: chdi cao 10 cm da hinh thanh r& dwoc chuyén sang nudi
trong trong bau dét, véi co chét: 1/3 dat + 1/3 tro trdu + 1/3
phéan hitu co hoai. Két qua thi nghiém duoc theo ddi 1 1an/
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thang trong vong 8 thang (thang 11/2017-6/2018).

Nghién ctu dugc thyc hién tai Phong thi nghiém cong
nghé sinh hoc thyc vat, Truong Dai hoc Quoc té, Pai hoc Quoc
gia TP HO Chi Minh trong thoi gian 2017-2018.

£ 2 < 2 ~
Ket qua va thao luan

Anh hwong ciia méi trwomg khodng dén tdi sinh chéi in
vitro

Poan than cdy trong trong bau dit 2 cm duoc nudi cdy trong
moi truong 1/2MS va WPM ¢6 bo sung BA (0,1 mg/l) cho ty 18 tao
chdi va chiéu cao chdi khac nhau khong ¢6 ¥ nghia (p<0,05), phat
trién 5t hon trén hai moi truong MS va B5. Moi truong 1/2MS
thich hop cho viéc tai sinh chdi cay Xa den in vitro, véi ty 1¢ tao
chdi dat 97%, chiéu cao chdi 121 mm, sb lugng 1a 8 14/choi va
chiéu dai 14 13,33 mm sau 12 tudn nudi cdy (bang 1). Két qua ng-
hién ctru vé anh hudng ctia méi truong khoang dén tai sinh choi
in vitro twong tw nhu két qua ciia Ta Nhu Thuc Anh va Nguyén
Thi Bich Thu [7] nudi cdy cdy Xa den (Ehretia asperula) thich
hop trén méi trudng MS co bd sung BA hay kinetin (0,1-0,5
mg/l); Phulwaria va Shekhawat [8] tai sinh mo s¢o Arnebia his-
pidissima (Boraginaceae) trén moi trudng MS ¢6 bd sung BA
(3,33 uM) va 2,4D (4,52 uM); Malik va ddng tac gia [9] nudi ciy
14 non in vitro Arnebia euchroma (Boraginaceae) tai sinh chdi
truc tiép trén moi trudng MS c6 b sung TDZ (20 uM).

Bing 1. Anh huéng ciia mbi trwong khoang dén tai sinh chdi Xa den
in vitro sau 12 tuin nudi céy.

Moi

Nghiém . Ty I¢ tao Chiéu cao Sb1a (/ Chibu dai

i truong s As N 2
thire , choi (%) choi (mm) choi) 14 (mm)

khoéng

NT1 MS 82,67£5,03  66,00+13,12¢  4,33+0,58"  7,00+1,00°
NT2 12MS 97,00+2,65°  121,00+9,6" 8,00£1,00°  13,33+1,16°
NT3 WPM 90,67+6,11*  102,67£6,43>  533£1,53*  11,001,00°
NT4 BS 77,33+5,03*  77,0048,55° 333+1,53*  6,67+1,16°
CV (%) 6,47 12,27 26,94 13,13

Ghi chi: trong cting 1 ¢dt, nhitng s6 ¢6 chit theo sau khac biét ¢6 ¥ nghia thdng
ké ¢ muc (**): p<0,05.

Anh hwéng cua cdac néng dp BA khac nhau dén nhén
giong Xa den in vitro

Doan than chdi in vitro 2 cm dugc nudi cy trén moi truong
1/2MS ¢6 b6 sung BA (0,1 mg/l), chdi phét trién manh nhét so
vOi cac néng d6 con lai, dat chiéu cao chdi 116,67 mm, 8 14/
chdi, chidu dai 12,67 mm (bang 2). Két qua nay tuong tu véi
nghién ctru ctia Sahoo va Chand [10] khi nudi cay doan than
cdy hoang kinh (Vitex negundo) trén moi trudng MS c6 bo sung
BA (2 mg/l) cho qué trinh cam tmng tao chdi; Ta Nhu Thyuc Anh
va Nguyén Thi Bich Thu [7] nuéi cy tao cum chdi cay Xa den
(Ehretia asperula) trén moi truong MS ¢6 bo sung BA (0,3 mg/l)
hay kinetin (0,5 mg/l).
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Béng 2. Anh huwéng ciia ndng d9 BA dén nhan giéng Xa den in vitro

sau 12 tuan nuoi cay.

Nghiem BA Ty létao S6 choi Chitucao  SOl4 Chitu dai 14
thire (mg/l)  chdi (%) (/adt than)  chdi (mm)  (/chdi) (mm)

pIC 000 5180447 040£0.08°  80.67£11,02¢  333£0,58°  6,001,00°
NTI 005 613743,68%  055:0.89%  85,00:10,000 467:0,58% 10,331 53¢
N2 00 972000500 12200048 116,6747,64 8,006,000  12,67+1,16°
N3 020 9160s4080  1,07:0,06% 104004855  5,67:058  9,67+0,58°
NT4 04D 042085140 10020199 T667+7,64% 433058 7,00£1,00°
NIS 060 goa0+1074'  0,89:0,06% 65,67:6,03%  400+1,000  4,67+0,58°
NT6 080 76736588 076£0,07¢ S57,0047,55 3332058  4,67+0,58"
N7 100 6000s620%  0,68:0,07% 4167351  2,67:058  467<1,16°
ANOVA " . " . "

CV (%) 6381 10,32 941 1443 12,32

Ghi chii: trong cting 1 ct, nhitng s6 ¢6 chir theo sau khac biét co y nghia théng
ké & muc (**): p<0,05.

Anh huéng ciia vi tri doan than dén khd nang nhin giong
Xa den in vitro

Vi tri doan than in vitro dwa vao nudi cay c6 anh huong dén
qua trinh nhan gidng, doan than & vi tri tir 1 dén 4 c6 sinh truong
choi khong sai khac véi chdi ngon vé thong ké so voi chdi ngon
trén moi truong nhan gidng (bang 3). Poan than ¢ vi tri thir 2 va
3 cho két qua pht trién tot hon so véi doan 1 va 4, chdi cao hon
va 14 dai hon so v6i cac vi tri con lai, v6i chiéu cao chdi lan luot
1a 110,00 va 115,67 mm; chiéu dai 1a dat 12,33 va 11,33 mm;
hé s nhan giéng 6,67 va 6,33 sau 12 tuan nudi cay. Con theo
két qua ctia Nagahatenna va Peiris [11] nudi cdy Hemidesmus
indicus tao chdi & vi tri doan than 3 va 4 dat s6 chdi cao nhat voi
2,57 chdi/dét than, chiéu cao chdi 3,32 cm.

Béng 3. Anh hwéng ciia vi tri doan than dén kha ning nhan giéng Xa

den in vitro sau 12 tuan nuéi cay.

o Vit g Hesd
Nghiém : Chiéu cao 1, x. Chiéu daila N
i doan . S0 14 (/choi) nhan
thire . choi (mm) (mm) T
than giong
Chdi
NT1 95,00+5,00° 6,33+1,16"  9,33+0,58® 5,33
ngon
NT2 DPoan 1 93,33+7,64* 6,00+1,00  9,00+1,00® 5,00*
NT3 Poan2  110,00+5,00°  7,67+0,58"  12,33+1,53¢ 6,67°
NT4 Poan3  115,67+6,03"  7,33+0,58"  11,33£1,53" 6,33
NTS Poan4  95,00+10,00°  6,33+0,58*  8,33+1,53¢ 5,33
ANOVA ** * *% %
CV (%) 5,32 9,39 9,93 6,72

Ghi chu: trong cung 1 ¢t, nhitng s6 c6 chit theo sau khac biét co y nghia thong ké
o muc (*): p<0,01; (**): p<0,05.
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Anh hwéng ciia auxin dén hinh thanh vé Xa den in vitro

Mbi truong 1/2MS co bd sung IBA (0,25 mg/l) cai thién
d4ng ké kha nang tao r& & cay Xa den in vitro véi chiéu cao chdi
113,33 mm, 58 1€ 5,40 ré/chdi va chiéu dai ré 10,33 mm (bang 4).
Chdi in vitro tao seo & gbe khi nudi cdy trong méi truong bo sung
1AA (0,5 mg/l), IBA (O 5va 1,0 mg/l) va NAA (0,5 va 1,0 mg/l).
Két qua nay tuong dong VO’l nghién ctru ciia Nagahatenna va Pei-
ris [11] khi nudi cay tao r& Hemidesmus indicus trén moi truong
1/2MS ¢6 bo sung BA (1,5 mg/l); Ta Nhu Thyc Anh va Nguyén
Thi Bich Thu [7] nudi cy tao r& ciy Xa den (Ehretia asperula)
trén moi trudng MS ¢6 bd sung IBA hoic NAA (0,01-0,1 mg/l).

Bing 4. Anh huwéng cia IAA, IBA, NAA dén s hinh thanh va phat
trién ré Xa den in vitro sau 12 tudn nudi céy.

Ng'hiém Auxin Ch}i.éu cao S6 1 (/chdi) Chidu dai ré Tilé ra:é SAa“ :2
thire (mg/l) choi (mm) (mm) tuan nudi cay (%)
b/C - 73,33+7,64° 1,27+0,50° 2,33+0,58= 100
TAA (mg/l)
NTI 0,1 78,33+£7,64  3,53+0,61  3,33+0,58" 100
NT2 0,25 85,00+£5,00%  4,83+0,35%  6,00+1,00 100
NT3 0,5 58,33+7,64  5,13+0,61%  4,33+0,58> 100
NT4 1,0 50,67+4,16¢  8,70+1,37¢ 2,33+0,58*= 100
IBA (mg/l)
NT5 0,1 92,67+6,43¢ 5,10+0,56° 8,00+2,00°¢ 100
NT6 0,25 113,33+7,64"  5,40+0,72¢ 10,33+1,53" 100
NT7 0,5 56,67+7,64°4  6,67+0,61" 7,00£1,00¢ 100
NT8 1,0 45,00+5,00°  6,73+0,70° 5,33£0,58¢ 100
NAA (mg/l)
NT9 0,1 61,33+8,08¢ 2,83£0,35"  4,33+1,53* 100
NT10 0,25 60,00+5,00¢ 3,93+0,70¢ 2,67+1,16® 100
NTI1 0,5 48,333,511 2,97+0,4™ 2,67+0,58® 100
NTI12 1,0 37,67+7,50* 2,67+0,50° 1,33+0,58° 100
ANOVA ok ok ok ns
CV (%) 11,71 16,45 29,36

Ghi chu: trong cting 1 cot, nhiing s6 c6 chir theo sau khac biét c6 y nghia théng
ké & mirc (**): p<0,05; hodc (ns): khac biét khong co ¥ nghia théng ké theo tric
nghi¢m phan hang Duncan.

Ding thdi sinh trwéng ciia chéi Xa den in vitro

Két qua nghién ctru cho thiy, choi bat dau sinh truong tir tuan
thir 2 nuéi cdy trén moi trudng 1/2MS ¢6 bd sung BA (0,1 mg/l)
(bang 5). Trong 3 tuan dau, chiéu cao chdi thay ddi khong dang
ké. Tuy nhién, tr tuan thtr 4 dén tudn tht 9, chidu cao chdi tang
dan, tir 21,33 dén 84,67 mm. Sau d6, chdi phat trién cham dan,
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dén tuan tht 10 va 11 dat chidu cao chdi 95,00 mm va 108,33
mm. Tir tuan thir 12, chdi khong cao 1én nita va cy bat dau ra 1a.

Béng 5. Dong thai sinh truéng ciia chdi ciy Xa den in vitro trong 12
tuin nudi ciy.

Thoi gian Chiéu cao chdi (mm)
Tuan 1 s

Tuan 2 1,67+0,58°
Tuan 3 6,0042,00°
Tuén 4 21,3343,06°
Tuén 5 32,67+3,06¢
Tuén 6 43,67+5,13¢
Tuan 7 60,00+5,00°¢
Tuén 8 73,33+6,11°
Tuan 9 84,67+5,03¢
Tuén 10 95,00-5,00¢
Tuan 11 108,33+7,64h
Tuan 12 108,33+7,64"
ANOVA o

CV (%) 8,063

Ghi chii: trong cting 1 ¢t, nhig s6 ¢6 chir theo sau khac biét c6 y nghia thong
ké ¢ muc (**): p<0,05.

Anh hwong ciia so lan cay chuyén den qua trinh nhdn
giong in vitro

Tir 1an cdy chuyén tht nhit dén 1an cdy chuyén thu 5, chiéu
cao chdi khong bi anh huéng boi sb 1an cdy chuyén va dat chiéu
cao than chdi 95-111 mm; s6 14 7-8 14/chdi; chiéu dai 14 dai nhat &
1an cdy chuyén thir 4, dat 13,00 mm (bang 6). Tir 1an cdy chuyén
thir 6, sinh trudng chdi in vitro cham lai, c6 chiéu cao chdi 90,33
mm va c6 s6 14 6,33 14/chdi.

Bing 6. Anh hwéng ciia s6 1an ciy chuyén dén kha ning nhén giéng
cay Xa den in vitro.

Nghiém Théh Chiéu cao chdi b la Chiéu dai 14 flf:lf
thire (mm) (/choi) (mm) gibng
NTI Fl 106,67+1041% 7,00+1,00° 7,67+0,58¢ 6,00%
NT2 2 111,67+10,41° 7,67+0,58% 10334058 6,67
NT3 F3 111,67+10,41° 733058 10,67+1,160 6,33
NT4 F4 110,00+8,66™ 8,33+0,58: 13,00£1,000 7,33
NTS F5 95,00£5,00% 767058 9,00+1,00% 6,67
NT6 F6 90,33+5,51° 6,33+0,58¢ 867+1,16 533
ANOVA ** ** ** **
CV (%) 6,90 744 787 728

Ghi chu: trong ciing 1 cdt, nhitng s6 c6 chir theo sau khac biét c6 y nghia théng
ké & muc (**): p<0,05.
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Sinh trwéng va phdt trién ciia choi in vitro sau khi cho
ra bau dat

Céay Xa den cdy mé trong trong bau dat sinh trudng va
phat trién binh thuong trong giai doan vudn wom. Giai doan 3
thang dau phat trién cham, co 1& do bi anh huong cta nhiét do
viing nhiét d6i TP HO Chi Minh. Sau 8 thang, ciy Xa den trong
trong bau dat phat trién binh thuong, mic du co chdm hon so
v6i thoi tiét thudn loi noi ban dia (tinh Hoa Binh) (bang 7).

Béng 7. Sinh trwéng va phat trién cdy Xa den ciy mé giai doan bau
dat.

Théng 1 2 3 4 5 6 1 8
Chiéu cao than (cm) 85 91 106 128 152 184 226 256
So14 42 44 58 64 78 82 94 108
Chiéu dai 14 (cm) 14 16 22 28 36 58 74 92
Chiéu ngang 14 (cm) 06 07 08 12 16 22 27 3l
Ty 1& song (%) 9,8 942 908 882 884 876 862 848
Két luan

K§ thuat vi nhan giéng qua nudi ciy doan than 1a mot trong
nhimg phuong phap ning cao hiéu suat san xuat cdy giong in
vitro sach bénh va dam bao dac diém di truyén cta bd me, phuc
vu cong tac bao ton va phat trién ngudn gen cy thudc Xa den.
Moi trurdng thich hop cho vi nhéan gidng cay Xa den 1a méi truong

(D) (E) (F)
Hinh 1. Poan than ciy duge siv dung 1am miu nubi cdy (A), trén
méi trudng 1/2MS bb sung BA (0,1 mg/l) 2 tuln sau ciy (B), 4 tudn
sau céy (C), 8 tudn sau cﬁy (D), 12 tuén sau céy (E), va cay sau 8
thang (F).
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1/2MS ¢6 bo sung BA (0,1 mg/l), cho ty 18 tao chdi 97,20%, s6
chdi 1,22 chdi/dét, chiéu cao chdi 116,67 mm va sb 14 8 1a/choi.
Vi tri d6t than dua vao nudi cdy c6 anh huong dén qua trinh nhan
gidng, dbt than & vi tri tir 1 dén 4 6 sinh truong chdi khong sai
khac vé thong ké so voi chdi ngon trén moi truong nhan giong.
Maoi trudng 1/2MS c6 bd sung IBA (0,25 mg/1) thich hop cho tao
1é, cay dat chiéu cao chdi 113,33 mm, b ré 5,40 r&/chdi va chiéu
dai r& 10,33 mm. Khéo sat dong thai sinh truong cho thiy, chdi
in vitro phat trién dén tudn thr 10 dat chiéu cao chdi 95 mm. Sau
14n cdy chuyén thu 6, sinh trudng cy in vitro cham lai, chiéu cao
chdi 90,33 mm, sb 14 6,33. Cay tur nuoi céy md dua ra bau dét
trong vuon wom sinh truong binh thuong, sau 8 thang dat chiéu
cao than 25,6 cm.
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Anh h1r0’ng cua moi truwong khoang
va chat khang vi sinh vét trong nhén giong in vitro
Thach tung rang cua (Huperzta serrata Thunb.)

Phan Xuén Binh Minh’, P§ Thi Kim Trang, Nguyén Thi Hién
Nguyén Phwong Lan, Tran Bao Tram
Trung tam Sinh hoc Thire nghiém, Vién Ung dung Céng nghé

Ngay nhan bai 9/11/2018; ngay chuyén phan bién 12/11/2018; ngay nhan phan bién 6/12/2018; ngay chip nhan dang 10/12/2018

Tém tit:

Thach tiung ring cua (Huperzia serrata Thunb.) 12 loai dwoc liéu quy cé chira alcaloid huperzine - hoat chét chinh
trong diéu tri bénh mat tri nhé ¢ nguoi cao tudi. Nghién ciru dwge thyee hién nhim nhan giéng in vitro ciy dwoc liéu
nay. Nguyén liéu nuéi cz'ly 1a choi ngon chua phan nhanh dwgc khir trung bé mit miu bz‘lng cach ngim trong dung
dich NaOCl 3% trong 30 phiit, sau dé tiép tuc xir y véi dung dich H,0, 30% trong 7 phut Két qua cho thay, khi sir
dung m01 truwong khoang MS2 (gom MS + 0,3 mg/l BAP + 0,01 mg/l IBA) ¢6 bd sung hon hop cac chét khang vi sinh
vat gom: 0,5 mg/l malachite xanh va 100 ml/I khang sinh AAS (gom 30 mg/l penicillin, 50 mg/I streptomycin va 125
pg/l amphotericin B) cho ty 18 miu dat yéu ciu cao nhit 56,67% sau 30 ngay nudi ciy, chdi bit diu phan nhanh. Tir
cac miu ban diu tiép tuc cAy chuyén sang méi truong MS1, sau 60 ngay nudi ciy ty 1¢ miu phan nhanh dat 34,11%,

ty 18 méu ra ré dat 19,67% va sau 6 thang nudi cdy c6 hé s6 nhan chdi l1a 3,48 va ty 18 cay ra ré 1a 53,12%.

Tir khéa: chit khang vi sinh vat, mdi trwong khoang, nudi cdy mé té bao, Thach ting ring cwa.

Chi s6 phén loai: 4.1

Pat van de

Thach tung rang cua (Huperzia serrata Thunb.) thudc
ho Thach sam (Huperziaceae), 1a cay than thao moc & dét
[1]. Cay sinh san bang hai hinh thirc hitu tinh va vo tinh.
Bao tir 1a mam sinh san nhung ching thuéng khéng hoat
dong hoac hoat dong rat phu:c tap, phai mat nhiéu nam dé
¢6 thé nay mam va phat trién. Theo nghién ciru cia Ma va
cong su (2008) thi sy sinh sdn cua loai nay rat cham, phai
mét 15 nim dé mot bao tir nay mam va phat trién thanh cay
truong thanh cé thé thu hoach dugc [2], Wang va cong su
(2011) ciing da nghién ctru quan thé cua loai nay trong tu
nhién tai khu Béo ton thién nhién cta tinh Nam Hai, mién
Nam Trung Qudc cho thiy, hiu hét cac cay gidng c6 ngudn
gbc tir mam [3]. Trén thé gidi, Thach ting ring cua dugc
tim thdy chu yéu ¢ cac khu rimg 4m cén nhiét d6i va o6n
d6i v6i do cao 900 dén 3.500 m ¢ Trung Qubc, An D9,
Nepal, Myanmar, Sri Lanka, Nhat Ban, Han Quéc, Viét
Nam, Uc va Cuba [4]. O Viét Nam, Thach tung rang cua
chi gip trong nhitng khu rimg quanh nim 4m uét, c6 tang
mun day ¢ vung nui cao tor 1.000 m tré 1én nhu Lao Cai,
Cao Bing, Ha Giang, Quang Tri, Quang Nam, Da Ning,
Khanh Hoa, Lam Ddng. Thach tung ring cua la loai dugc

"Tac gia lién hé: Email: pxbminh@gmail.com.
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liéu quy hiém, duoc dwa vao danh sach nhiing loai dugc li¢u
can dugc bao ton va phat trién [5]. Trong y hoc ¢ truyén,
Thach ting ring cua duoc sir dung trong cac bai thude chira
loi tiéu, chéng co thit, giam dau, cAm mau [1]. Nam 1986,
cac nha khoa hoc Trung Qudc da chiét xuét dwoc huperzine
A tir cdy Thach tiing ring cua, ddy 1a hoat chat c6 tic dung
{rc ché acetylcholinesterase thé hé tht hai dé diéu tri bénh
Alzheimer [6]. Nghién ctru cua Vi Bich Ngoc va cong su
(2016) ciing cho thdy, ham luong huperzine A c6 trong ciy
Thach ting ring cua thu dugc & Pa Lat, Lim Pdng vao muia
thu 1a 0,0925 mg/g mau kho, twong duwong véi mau Thach
tung rang cua cua Trung Qudc [7]. Do diéu kién séng khit
khe, kha nang tai sinh trong ty nhién kém cung voi su khai
thac qua mirc vi myc dich thwong mai dan dén nguy co tuyét
chung cua loai cay nay [5]. Nghién cuu nhan glong bang
phuong phap nuéi cdy in vitro 1a giai phap dwoc nhiéu tac
gia lya chon nhu Liang (2010) [8]; Wojciech, el al. (2013)
[9]; Kannichiro, et al. (2013) [10]; Ying-Zi, et al. (2015)
[11]. O Viét Nam, Lé Thi Lan Anh va cong su (2018) da
nghién ctru k¥ thuat nhan gidng Thach ting rang cua bang
phuong phap gidm hom sau 4 thang co ty 1¢ song 1a 87,24%
va ty 1& ra ré 1a 30,32% [12]. Nhung nhing két qua nghién
ctru nhan giéng in vitro Thach ting ring cua phuc vu san
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Abstract:

Huperzia serrata Thunb. is a valuable medicinal
plant containing alcaloid huperzine - a major active
compound in the treatment of Alzheimer’s disease in the
elderly. The aim of this study is to propagate H. serrata
using the in vitro methods. The samples (crown buds
without branching) were sterilised by immersing in the
solution of NaOCl 3% in 30 minutes, then treating with
30% H,O, solution for 7 minutes. The results showed
that using the MS2 medium (including MS + 0.3 mg/l
BAP + 0.01 mg/l IBA) supplemented with a mixture
of antimicrobial substances that consisted of 0.5 mg/l
malachite green and 100 ml/l antibiotic AAS (including
30 mg/l penicillin, 50 mg/l streptomycin and 125 pg/l
amphotericin B) gave the highest rate of the successful
samples at 56.67% after 30 days of cultivation and
shoots began to branch. The initial successful samples
continued being transplanted into the MS1 medium,
and then the branching rate and the rate of rooting
reached 34.11% and 19.67%, respectively after 60 days
of cultivation. After 6 months, shoots grew by 3.48 times
and the rate of rooting was up to 53.12%.

Keywords: antimicrobial mixture, Huperzia serrata
Thunb., in vitro propagation, mineral medium.

Classification number: 4.1
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xuét duge liéu con han ché, vi vay viéc nhan giéng in vitro
dugc cay Thach tung rang cua s€ tao hudng phat trién cho
vung trong loai dugc li€u nay.
Vat liéu va phuong phap nghién ciu

Vit li¢u

Thach tung rang cua (Huperzia serrata Thunb.) trudng
thanh cao tir 10 dén 15 cm thu hai ngoai tu nhién tai Sa Pa
(Lao Cai) dugc dua vé trong tai vuon wom cua Trung tdm

Sinh hoc Thuc nghiém. Nguyén li¢u str dung la cac choi
ngon chua phan nhanh dai khoang 3-4 cm.

B tri thi nghi¢m

Piéu kién khir tring: st dung 9 cong thic nhu trong
bang 1.

Bang 1. Cac cong thire khir trung.

Cong thirc  Diéu kién khir tring ~ M&éi truomg nudi ciy

CTI1 MS + 8 g agar + 30 g duong + 0,3 mg BAP
Dung dich NaOCl 3% "

CT2 fron 40 ph 12 MS + 8 g agar + 30 g duong + 0,3 mg BAP

CT3 Mr + 8 g agar + 30 g duong + 0,3 mg BAP

CT4 MS + 8 g agar + 30 g duong + 0,3 mg BAP
Dung dich H,0, 30% ]

CTS trong 10 phit 1/2 MS + 8 g agar + 30 g dudng + 0,3 mg BAP

CT6 Mr + 8 g agar + 30 g duong + 0,3 mg BAP

CT7 Dung dich NaOCI 3%  MS +8 g agar + 30 g duong + 0,3 mg BAP
trong 30 phut va Dung .

CT8 dich H0, 30% trong 12 MS + 8 g agar + 30 g duong + 0,3 mg BAP

CT9 7 phut Mr + 8 g agar + 30 g duong + 0,3 mg BAP

Ghichti: MS (Murashige and Skoog); Mr(Moore); BAP(6-Benzylaminopurine).

Méi truong nuédi cdy: sit dung 6 cong thirc nhu trong
bang 2.

Bang 2. Cac mdi trudmg nudi ciy.

Cong thire ~ Moi truomg nudi ciy

MSI MS + 8 g agar + 30 g duong + 0,3 mg BAP + 0,01 mg IBA/L

MS2 N{S +8¢g agar + 30 g duong + 0,3 mg BAP + 0,01 mg IBA + 100 ml
hon hop chat khang vi sinh vat/L

1/2 MS1 1/2 MS + 8 g agar + 30 g dwong + 0,3 mg BAP + 0,01 mg IBA/L

12 MS2 1/~2 MS +8 gagar +30 g duong + 0,3 mg BAP + 0,01 mg IBA + 100 ml
hon hop chat khang vi sinh vat/L

Mrl Mr + 8 g agar + 30 g dudng + 0,3 mg BAP + 0,01 mg IBA/L

Mr2 Mr + 8 g agar + 30 g duong + 0,3 mg BAP + 0,01 mg IBA + 100 ml hon

hop chat khang vi sinh vat/L

Ghi chu: IBA (Indolbutylie acid).

Trong d6, hdn hop chat khang vi sinh vat (/L) gdm: 0,5
mg malachite xanh (chat khang ndm) va khang sinh AAS
(gom 30 mg penicillin, 50 mg streptomycin va 125 pg
amphotericin B) [11].

Thoi gian nudi cdy trong méi truong ¢é bo sung chdt
khang vi sinh vdt: st dung 3 cong thirc nhu trong bang 3.
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Béng 3. Thoi gian (TG) nubi céy.

Thoi gian nudi cdy trong méi truong

Cong thire ¢6 bd sung chit khang vi sinh vat (ngay)

Khoa hoc Néng nghiép n——

Bang 5. Anh huéng ciia chét khir trung va moi trlm'ng khoing
dén qua trinh tao vat liéu khai diu trong nhian glong in vitro
Thach tung ring cua.

Déi chimg (B/C) 0

Sau 30 ngiy nudi ciy Sau 60 ngay nudi ciy

TG1 30 - - = -
Cong thiee 7y I¢ mdu ~ Ty I¢ mau Ty I¢ mau B Ty ¢ mau
TG2 60 khong nhiem  song (%) khong nhiem song (%)
. Y ia neL o 1A X A - A X (%) (%)
Céc chi tiéu theo doi: ty 1€ mau khong nhiém, ty 1€ mau
song, ty 1¢ mau phan nhanh, ty 1 mau ra ré sau 30 ngay va ¢y 12,430 8,15¢ 3.17¢ 2.33¢
60 ngay nudi cay.
, ) P . . . CT2 11,674 6,37" 2,67¢ 1,63¢
Anh hwong chat diéu hoa sinh truong: su dung 9 cong
thitc nhu bang 4. CT3 11,14¢ 4,72¢ 2,31¢ 0*
Béang 4. Cac cong thire sir dung chat diéu hoa sinh truéng. CT4 13010 10,72 481 2570
Cong thirc Nong do BAP (mg/l)  Nong dd IBA (mg/l) CT5 12.09° 7 69¢ 3030 1.91¢
STI 0
CTé6 11,930 4,06¢ 2,14 of
ST2 0,1 0,01
CT7 18,87° 18,832 14,67* 13,332
ST3 0,02
CT8 18,89* 17,27° 14,332 11,22°
ST4 0
ab c b c
STS 03 0,01 CT9 17,33 10,21 12,67 8,23
ST6 0,02 LSDo,Us 1,71 1,53 1,63 1,57
ST7 0 Ghi cht: LSD, , 14 sai s nhé nhét ¢6 ¥ nghia & mitc cho phép 1a 5%. Nhing
chir céi khac nhau (a, b, c...) trong céc cot biéu didn sy khac nhau ¢ ¥ nghia
ST8 0.5 0,01 & muc LSD.
ST9 0,02

Moi truong nudi cdy la: MS + 8 g agar + 30 g duong,
cac chi tiéu theo doi: hé s6 nhan choi, chiéu cao cay, ty 1é
cay ra ré sau 60 ngay va 120 ngay nudi cay.

Mau thi nghiém dugc nuéi cdy trong méi truong c6 pH
5,5, trong diéu kién nhiét do 25+2°C; cuong do chiéu sang
2000 lux, thoi gian chiéu sang 12 h/ngay. Céc thi nghiém
duogc bd tri theo thé thirc hoan toan ngau nhién, moi thi
nghiém duoc lap lai 3 1an. Cac sd liéu thu duoc 1a gid tri
trung binh cua 3 1an lap lai.

Xuly s6 liéu: s lieu dugce xir Iy trén phr?m mém IRISTAT
5.0.

Két qua va thao luan

Anh hwéng ciia diéu kién khiv tring va méi truong
khodng den vit ligu nudi cay in vitro Thach tung rang cwa

Thach tung ring cua 1a cdy than thao moc trén dat am,
hon nita than lai ¢6 vy va 1a moc day nén kha ning nhiém
vi sinh vét rt cao. Chinh vi vay viéc lam sach bé mit mau
1a khau hét sirc quan trong trudc khi dwa mau vao nudi cy.
Két qua nghién ctru vé diéu kién khir tring va méi trudng
khoang dugc thé hién & bang 5.
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Két qua cho thay, sau 30 ngay nudi cay ¢ hau hét cac
cong thirc thi nghiém déu c6 ty 1 nhiém nam rat cao (80-
90%), sau 60 ngay nuoi céy mau van tiép tuc bi nhiém. D6i
v6i cac mau sir dung mot dung dich khir tring, ty 1& nhiém
nam 1én dén hon 90% dan dén ty 16 mau song ciing rat thip
hodc chét toan bd (mau chi khu trung béng NaOCI hoac
H,O, trong moi truong khoang Mr). Chi co mau duge khir
tring bang dung dich NaOCl 3% trong 30 phit va dung dich

30% trong 7 phut cho két qua tot nhat vai ty 1¢ mau
khong nhidm >10% va ty 1¢ mau sng ciing khong thap hon
nhiéu (1-4%). Do Thach ting c6 thoi gian tao vat lidu khoi
dau kéo dai (30-60 ngay) nén kha nang nhim ndm ndi sinh
trong mau giy ra trong qua trinh nudi céy rat cao. Chinh
vi vdy, nhém nghién ctru di tién hanh bd sung mot s6 chat
khéng vi sinh vat v6i ndng do thap nhiam kiém soat higu
qua hién tugng nhiém bénh trong moi trudng ma khong
gdy bit lgi cho sy sinh truong cua té bao thuc vat nudi cdy.
Khir tring mau bang dung dich NaOCl 3% trong 30 phut
va dung dich H O, 30% trong 7 phut 1a lya chon ctia nghién
ciu nay dé tiép tuc thtr nghiém trong cac mdi truong nudi
cay khac nhau. Két qua dugc thdng ké trong bang 6.
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Bing 6. Anh hwéng ciia diéu kién méi truong dén kha ning khang
vi sinh vét trong nhén giéng in vitro Thach tang ring cua.

Sau 30 ngay nudi ciy Sau 60 ngiy nudi ciy

Céng thirc Ty 1¢ méu Ty 1¢ mu Ty 1 miu _ Ty I
khé{tg song (%)  khong nhiém mdu song
nhiém (%) (%) (%)

MS1 18,314 17,63¢ 14,744 13,074

MS2 65,56 62,43° 64,89 56,67

1/2 MS1 18,274 15,25¢ 13,41% 11,65¢

1/2 MS2 63,84° 52,67° 48,22° 37,78°

Mrl 17,21% 9,73f 12,78¢ 7,83f

Mr2 62,33¢ 47,23¢ 42,56° 32,73¢

LSD 1,54 1,84 1,49 1,72

0.05

Ghi cha: LSD . sai s6 nho nhit c6 ¥ nghia & mitc cho phép 1a 5%. Nhimng
chir céi khac nhau (a, b, c...) trong cac cot biéu didn sw khac nhau c6 y nghia
6 muc LSD.

Két qua cho thay, sau 30 ngay nudi cdy & cac cong thirc
khong bd sung chat khang vi sinh vat (MS1, 1/2 MS1, Mrl)
ty 1¢ mau khong nhiém déu rat thip (<20%) va sau 60 ngay
nudi cdy cac mau nay van tiép tuc bi nhiém (ty le mau khong
nhiém con dudi <15%), dan dén ty 1¢ miu song ciing rat
thap, c6 mau dudi 10% (cong thirc Mrl). Trong khi d6, ca 3
thi nghiém c6 bo sung chat khang vi sinh vét sau 30 ngay ty
1¢ mau khong nhiém dat >60%, sau 60 ngay ty 1é mau khong
nhiém van dat >40%. Bén canh dé, ty 16 mau séng sau 30
ngay nudi cdy déu >40% va sau 60 ngay nudi cay dat >30%.
Két qua nay cho thiy, viéc bd sung chat khang vi sinh vat
vao méi trudng nudi cdy 1a phuong phap kha hiéu qua trong
viéc trc ché sy sinh truong cua vi sinh vat, va néng do cac
chat khang vi sinh vét duoc bd sung vao mdi trudng ciing
vira di dé han ché anh hudng dén cac té bao thuc vat. Két
qua nay cling hoan toan tuong tu nhu nghién ctru cua nhom
tac gia Ying-Zi (2015) trong nhén giéng in vitro Thach ting
rang cua cua Trung Quéc [11].

Viéc stt dung moi truong khoang thich hop ¢6 tac dung
bd sung ngudn khoang kip thoi, gitip cac té bao du dinh
dudng dé hodi phuc va phat trién sau nhing ton thwong do
khir tring va nhiing han ché do sir dung chat khang vi sinh
vat. Két qua bang 5 va bang 6 déu cho thiy, méi trudng MS
1a méi truong thich hop cho su hdi phuc va tai sinh cia chdi
ngon Thach tung rang cua, trong d6 moi truong MS2 cho
két qua cao nhat v6i ty 16 mau khong nhiém 1a 64,89 va ty
16 mau sdng 13 56,67%. So sanh voi cac nghién ciru khac
cho thdy: Liang (2010) khi nhan Thach ting ring cua nu01
ciy trong moi truong 1/2 MS b sung IBA va BA ¢ nong
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do thich hop khong nhiing gia ting vé sinh khdi ma con gia
tang sy tong hop huperzine [8]; nghién ciru ciia nhom tac
gia Wojciech J. Szyputa (2013) da xac dinh méi truong Mr
bd sung 0,015 mg/l IBA va 0,3 mg/l kinetin 1 méi truong
thich hop cho sy gia ting sinh khéi cua Huperzia selago
khi nhan nudi bang bao tir [9], hay nhu nghién ctru nhan
gidng Huperzia serrata cta Ying-Zi va cong sy (2015) lai
cho rang, moi trudng MS thich hop cho sy phan nhanh cua
chdi ngon [11].

Anh hwéng ciia thoi gian bo sung chit khdng vi sinh
vdt dén sinh truéng va phat trién cua choi Thach tung
rang cwa nudi cdy in vitro

Viée bo sung chét khang vi sinh vat trong thoi gian bao
lau dé vira c6 tac dung khang vi sinh vét, vira khong anh
hudng nhiéu dén sy sinh truong va phat trién cua choi 12 yéu
td can dugc xem xét tiép theo. Mo6i truong MS2 dugc lya
chon trong nghién ctru nay dé danh gia anh huong cia thoi
gian bd sung chét khang vi sinh vat vao méi truong nudi
cdy. Két qua dugc thé hién trong bang 7.

Bing 7. Anh huéng ciia ciia thoi gian bd sung chét khéng vi sinh
vat deén sinh trwéng va phat trién cia choi.

Sau 30 ngiy nudi ciy Sau 60 ngay nudi ciy

Cong Tyl¢ Tyléchoi Tyle Tyl  Tyléchéi Tylé
thire chéidat  phin chéira choi  phin chéira
(%) nhdnh ré (%) dat nhdnh ré (%)
(%) (%) (%)
b/C 17,63° 2,31° 0 13,07 4,47° 2,09¢
TGl 62,34° 1,78 0 51,33 34,11° 19,67¢
TG2 62,27° 2,00° 0 56,67° 23,33° 8,81°
LSD,,, 2,14 1,07 0 2.31 2,84 2,63
Ghi cha: LSD,, .1 sai s6 nho nhit ¢6 ¥ nghia 6 muc cho phép 1a 5%. Nhing
chir cai khac nhau (a, b, c...) trong cic cot biéu dién sy khac nhau c6 y nghia
& mtrc LSD.

Két qua thu duoc cho thay ty 16 mau dat & cong thic thi
nghiém sau 60 ngay nudi ciy >50% khong thip hon nhiéu
so v6i ty 16 mau dat sau 30 ngay nudi ciy ty 1& mau dat
1a >60%, va sau 60 ngay nudi ciy & cong thirc khong bd
sung chat khang vi sinh vat ty 1&é mau dat cling khong thap
hon nhiéu so v&i cong thitc bd sung chit khang vi sinh vat
(5,34%). Piéu d6 cho théy, viée bo sung chat khéng vi sinh
vt trong Vong 30 ngay dau da trc ché duge ndm noi sinh.
Nhung néu tiép tuc bd sung chat khang vi sinh vt trong 30
ngay tiép theo s& e ché su phat trién cta té bao, dién hinh
1a ty 1¢ mau phan nhanh & cong thirc TG1 cao hon TG2 1a
10,78% va ty 1é mau ra ré ciing cao hon 1 10,86%. Vay viéc
bd sung chét khang vi sinh vét 1a can thiét, nhung chi nén
b6 sung trong giai doan tao vat li¢u khoi dau (30 ngay dau
nudi cay).
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Anh huwong cua chit diéu hoa sinh truong dén sinh
truwong va phat trién ciia Thach tung rang cwa nudi cdy
in vitro

Vit liéu sau 60 ngay nudi cay duoc cay chuyén sang moi
truong c6 bd sung nong d6 BAP va IBA khac nhau dé danh
gia su sinh trudng va phat trién ctia chdi .Két qua dugc thé
hién o bang 8.

Két qua nghién ciru cho théy, BAP 4nh huéng dén hé
s nhan va chiéu cao cua chdi, & cac cong thirc bd sung
0,3 mg BAP/I méi truong thi hé s6 nhan va chiéu cao cia
chdi Thach ting ring cua phat trién tot hon nhiéu so véi &
cac cong thirc c6 nong d6 0,1 mg BAP/l méi truong nhung
& cac cong thirc c6 nong do 0,5 mg BAP/l moi truong thi
hé s6 nhan chdi va chiéu cao chdi lai khong ting do miu
hinh thanh nhiéu cac mé seo. Két qua nay tuong tu nhu két
quéa nghién ciru cia Wojciech va cong sy trén dbi tuong H.
selago. Con IBA anh huong dén qua trinh ra ré va sy phat
trién cuia 14, & cac cong thirc bo sung 0,01 mg IBA/l moi
truong cdy phat trién dong déu va cé ty 18 ra ré tot nhit, ¢
cac cong thire khong bd sung 0,01 mg IBA cay ra ré cham
hon va sy phat trién cua cdy ciing kém hon, con & cac cong
thirc c6 bo sung 0,02 mg IBA/I méi trudng khong 1am ting
ty 18 ra ré cho cay ma lam tang lugng ré trén cdy ¢ muc
khong can thiét. Vay méi trudng thich hop cho nhén giéng
in vitro Thach tung rang cua [a MS + 0,3 mg BAP + 0,01
mg IBA (trong 11 moi truong).

D)
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Bang 8. Anh hudng cia nong do chét diéu hoa sinh tru'o’ng dén
su sinh truwdéng va phat trién ciia Thach tung ring cwa nuéi cay in
vitro.

Sau 60 ngay nudi ciy Sau 120 ngay nudi ciy

n és6  Chiéu Tylg  Hésé Chiéucao Ty l¢
Corng nhén cao choira nhan Trung choira
thire choi Trung ¥é (%) choi  binhciia  ré (%)

binh ciia choi (mm)
choi (mm)
ST1 1,27¢ 7,2f 17,32F  1,43:  134f 32,18¢
ST2 1,83¢ 9,74 21,16%  2,07¢  16,5¢ 38,2f
ST3 1,46¢ 8,3¢ 23,47¢  1,92F 148 42,21¢
ST4 2,08¢ 13,1# 20,21¢ 2,51 21,3° 47,62
STS 2,45 12,9 27,31 348  21,1° 53,122
ST6 2,21° 11,3% 24,63 295> 19,7 48,31°
ST7 2,36 12, 4% 22,72 2,86* 20,3° 44724
ST8 2,14% 11,6° 2537°  2,62¢  19,1¢ 46,26°
ST9 1,96¢ 10,7¢ 21,87¢ 2,319 18,6 43,56%
LSD,,, 021 0,9 1,62 0,23 1,2 2,34
Ghi chu: LSD  1a sai s6 nho nhit co y nghia ¢ muc cho phép la 5% . Nhlmg
chir cai khac nhau (a, b, c...) trong cac cot bidu didn sy khac nhau c6 y nghia
o muc LSD.

©

(E) (F)

Hinh 1. Thach tung ring cua. A) Nguyen liéu ban dau; B) Mau nubi cay trong moi truong MS?2 sau 30 ngay; C) Mau nudi cay trong m01
truong MS2 sau 30 ngdy va cdy chuyén sang moi trucrng MS1 30 ngay; D) Mau nuéi cdy trong mdi truong MS1 sau 60 ngay; E) Mau nudi cdy

trong méi truong MS1 sau 120 ngay; F) Cay con nudi ciy in vitro.
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Keét luan

Diéu kién khir tring thich hop cho mau Thach ting ring
cua 1a bang dung dich NaOCl 3% trong 30 phut va dung
dich H,0, 30% trong 7 phut, nhu’ng dé viéc khir trung dat
hiéu qua cao can bd sung chét khang vi sinh vat vao moi
truong nudi cdy in vitro nham han ché su phat trién cta cac
vi sinh vat n6i sinh. Méi truong thich hop cho nhéan gidng in
vitro Thach tung rang cua la MS + 0,3 mg BAP + 0,01 mg
IBA (trong 11 méi truong) ¢ bd sung hdn hop chat khang
vi sinh vt trong 30 ngay dau nudi cy.

Cac tac gia tran trong cam on Trung tam Sinh hoc Thuc
nghiém, Vién Ung dung Cong nghé da hd trg kinh phi cho
nghién clru nay.
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Tém tit:

Xa can (Belamcanda chinensis (L.) DC.) dwgc trong & nhiéu noi dé 1am canh va liy ci lam thudc. Nghién ciru tap
trung vao cac ky thuit vé thoi vu, gia thé, khoang cach gieo hat va anh hwéng ciia cac bién phap nay dén kha ning
nhén giéng hiru tinh ciy Xa can. Két qua thu dwgc cho thay, thoi vu tot nhit 1a khoang 15/2; gia thé tot nhat 1a dat +
cat + ba dworc liéu i hoai muc véi ty 18 1:1:1, khoang cach gieo hat thich hop 1a 4-5 cm. Két qua nay gép phan hoan
thién k¥ thuit nhan gidng hiru tinh, phuc vu cho viéc sin xuit giéng Xa can.

Tir khéa: Belamcanda chinensis, nhin giéng hiru tinh, Xa can.

Chi s6 phén loai: 4.1

" £ >N
Dat van dé

Xa can (Belamcanda chinensis (L.) DC.) 1a mot vi thudc quy
chita cac bénh vé hong, viém amidan c6 mu, ho nhiéu dom, khan
tiéng. Ngoai ra, Xa can con dugc sir dung trong y hoc cd truyén &
mot sd qudc gia dé chira sot, dai tiéu tién khong thong, thong vi tic
tia sita, bong gan, 1am thudc loc mau, dau lung... [1].

Bénh tai miii hong (TMH) 14 bénh phd bién trén thé giéi ciing
nhu ¢ nude ta. Mac du hién nay, y hoc da dat dugc nhiéu thanh
tiru ndi bat, chuyén nganh TMH dang phét trién manh, nhung bénh
TMH van 1 ganh ning cho xa hoi. Cac bénh viém mili xoang,
viém tai gitra, viém hong man tinh con la ndi 4m anh d6i véi bénh
nhéan va thay thuéc TMH, ngay ca véi céc nuoc phat trién co nény
hoc hién dai. Bénh 1y TMH khong chi gy ton that vé kinh té, giam
chat luong cudc song ciia ngudi bénh, ma con lam giam nang suit
lao dong, anh huong dén sy phat trién kinh té chung cua xa hoi [2].

Xa can v6i hai hop chat tectorigenin va tectoridin - thanh phén
chinh trong than r& 1a déi tvong phu hop dé giai quyét van dé 1rén
[3-6]. Panh gia hoat tinh sinh hoc cho thay, cannudc cua than 1é Xa
can co hoat tinh khang v1em theo duong uong V01 muc do tc ché
khdi viém 52,12-70%. Tat ca céc can chiét than ré Xa can khong
thé hién hoat tinh khi thur nghiém theo duong boi. Tectorigenin
tach chiét tir than ré Xa can c6 tac dung giam dau o rét nhit &
lidu 100 mg/kg can nang chudt nhit. Véi liéu 60 mg/kg can nang
chudt cong, tectorigenin c6 tac dung chng viém cép va man. Doc
tinh cap tinh cua tectorigenin duge xac dinh voi gia tri LD, la
1,7840,13 g/kg can ning. Doc tinh ban truong dién: tectorzgemn
voi cdc lleu thi 100 mg/kg cén nang va 300 mg/kg can ndng, cho
chudt ubng thude lién tuc 28 ngay khong lam anh huong dén can

"Tac gia lién hé: Email: tranlanvdl@gmail.com
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ning, khong lam thay ddi chire phan tao mau va chirc ning gan,
than so vdi 16 ching [7].

Hién nay, ky thuat trf")ng, nhan giéng cdy Xa can chua duoc
nghién ciru nhicu tai Viét Nam. Do d6 “Nghién ctru anh huong
mot s6 bién phap ky thuat dén kha nang nhan giéng hiru tinh ciy
Xa can (Belamcanda chinensis (L.) DC.)” gop phin bé sung co s¢
khoa hoc cho nhéan gidng Xa can tai Viét Nam, qua d6 gitip phat
trién cac ving chuyén canh loi ciy nay.

Vat liéu va phuong phap nohién ciiu

Nghién ctru dugc thyc hién tir thang 12/2017-8/2018 tai ving
trong dugc li¢u Xa can cua Cong ty Duge Khai Ha ¢ Thai Binh.

Vit li¢u nghién ciru
Vit liéu dugc st dung trong nghién ciru 1a hat Xa can dugc thu

tir vuon luu gitr cdy giéng thudc Trung tim Nghién ctu trong va
che bién cay thuoc Ha N¢i, Vién Dugc ligu.

Phwong phdp nghién ciru

Cac nghién ciru duoc bé tri theo kiéu khdi ngdu nhién diy du
(RCB) v6i 3 14n nhéc lai, cac 1an nhéc lai dugce thyc hién trén céc 6
thi nghiém ¢ dién tich 1 m?, trir nghién ctru gia thé thyc hién trong
thung xdp kich thude 40x60 cm.

Nghién cuu anh huong cua thoi vu gieo hat toi kha nang hinh
thanh cdy giong va chat lwong cdy giong khi xudt vieon: nghién
ctru duge bd tri 4 cong thuc: TV1: hat duoc gieo vao 15/1; TV2:
hat duoc gieo vao 15/2; TV3: hat dugc gieo vao 15/3; TV4: hat
dugce gieo vao 15/4.
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of Belamcanda chinensis (L.) DC.

Thi Lan Tran', Van Tam Nguyen', Thuy Hien Phan',

Thi Ngoc Bich Pham?

!National Institute of Medicinal Materials
2Vietnam National University of Agriculture

Received 5 November 2018; accepted 25 December 2018
Abstract:

Belamcanda chinensis (L.) DC. is cultivated as a kind
of ornament and medicinal plants in many places.
This research focused on sowing season, substrate
and sowing distance and their influences on the sexual
propagation of B. chinensis. The results showed that the
best planting season was around February 15th; the best
sowing substrate included soil + sand + biodegradable
residue of medicinal herbs with a ratio of 1:1:1; the
sowing distance was 4-5 cm. These results contribute to
the improvement of sexual propagation techniques for
producing seedlings of B. chinensis.

Keywords: Belamcanda chinensis, blackberry lily, sexual
propagation.

Classification number: 4.1

Nghién ciru anh hieong ciia gia thé gieo hat tdi kha nang hinh
thanh cdy giong va chdt lwong cdy giong khi xudt vieon: nghién
ciru dugce b tri 3 cong thire: GT1: gieo trén nén dit; GT2: gieo
trén nén cat; GT3: gieo trén nén dét + cat + ba duge lidu G hoai
muc ty 1¢ 1:1:1.

Nghién ciru anh hwong cua khoang cach gieo hat toi kha nang
hinh thanh cdy giong va chat hrong ciia cdy giong khi xudt vieon:
nghién ctru duoc b tri 3 cong thire: K1: hat dugce gieo v6i khoang
cach 3x3 cm; K2: hat dugc gieo vdi khodang cach 4x4 cm; K3: hat
dugc gieo voi khoang cach 5x5 cm.

Sau khi gieo hat 1 thang theo do1 dong thai cua cay: ty 1¢ nay
mam (%), ty 1& hinh thanh cay glong (%), chiéu cao cdy (cm), s
la trén cy (1a). Sau khi cay xuat vuon theo ddi chat luong cdy
giong: s6 1& (ré), chidu dai ré (cm), duong kinh than gia (mm),
duong kinh than cu (mm). S6 luong theo doi: 10 cay/lan nhic lai,
30 cay/cong thirc.

S0 do b tri nghién ctru va xii 1 s6 liéu dugc thyc hién bang
phan mém IRRISTAT phién ban 5.0 va Microsoft Excel 2010.
Két qua va thao luan
Anh huwéng ciia théi vu dén khd ning hinh thanh cdy giong
va chat lwgng cdy giong khi xuat vuwon

Két qua nghién ctru (bang 1) cho thdy, chiéu cao ciy Xa can
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gieo O cac thoi vu khac nhau c6 su sai khac nhau ro rét. Sau khi
gieo 30 ngay, chiéu cao cdy dao dong 4,86-9,37 cm, cao nhét 1a
cong thire TV2 (9,37 cm), thdp nhat 1a TV4 (4,86 cm). Sau 60
ngay, cong thirc TV2 van giir chidu cao cdy cao nhat (19,84 cm),
TV4 thap nhét (7,87 cm). Sau 90 ngay, chiéu cao cdy Xa can dao
dong 10,83-28,33 cm. Cao nhét van 1a cong thire TV2 (28,33 cm),
tiép theo 1a TV1 (24,67 cm), TV3 (18,93 cm) va thip nhat 1a TV4
(10,83 cm).

Bing 1. Pong thai ting trwéng ciy gidng Xa can 6 cic thoi vu.

Céng Chiéu cao ciy sau gieo... (cm) S6 14 xanh sau gieo... (14)

thie 39 ngay 60 ngay 90 ngay 30 ngay 60 ngay 90 ngay

TVI  563+044  1545:1,80 24,67£0,63 3,63:044  560£0,53  5,53+0,35

TV2  937£136  19,84£2.23 2833+1,75 3,60£035 547+042  543+0,12

TV3 7732032  11,59%0,56 18,93£0,49  3,00£0,62  5,27+0,95  5,50+0,35

TV4  486+0,67 7,87+035  10,83+0,60 3,17+0,70  4,42£0,20  4,41+0,20

Bing 2. Chit lwong cdy giéng Xa can & cac thoi vu.

1r Cong SO ré  Chiéu dairé Duong kinh  Dudng kinh
thire (ré) (cm) than gia (mm) thén ci (mm)

1 TV1 26,13 13,30 7,27 11,90

2 TV2 33,63 17,66 9,33 30,55

3 TV3 2440 13,61 8,49 25,77

4 TV4 20,63 13,21 7,31 20,63

LSD, s 3,13 2,74 1,02 2,86

Cr% 6,0 9,70 6,40 6,40

Két qua bang 2 cho théy, khi xuét vuon, s6 ré cua cdy Xa can
trong nghién ctru thoi vu co su chénh léch rd nét, dao dong tur
20,63 dén 33,63 ré. Thoi vu 15/2 (TV2) ¢6 s6 1é nhidu nhit (33,63
1é), vuot hon han céc thoi vu khac ¢ mue v nghia ¢=0,05. Thoi vy
15/4 ¢6 s6 1 thip nhat (20,63 r&), tuy nhién gia tri nay khong sai
khéc so véi 2 thoi vu con lai ¢ cung muc y nghia 0=0,05. Tuong
tyr s6 &, chidu dai ré gitra cong thirc TV2 (17,66 cm) ciing sai khac
voi cac cong thae TV (13,30 cm), TV3 (13,61 cm) va TV4 (13,21
cm) ¢ muc y nghia 0=0,05. Puong kinh than gia gilra cac cong
thre TV2 (9,33 mm) va TV3 (8,49 mm) khong sai khéc c6 y nghia,
tuy nhién, ca 2 thoi vu nay déu sai khac véi thoi vu 15/1 (7,27 mm)
va 15/4 (7,31 mm). Puong kinh than cii cao nhét 1a cia cong thirc
TV2 (30,55 mm) va thap nhat 1a TV1 (11,90 mm). Céc cong thirc
déu co dudng kinh than ¢t khac nhau ¢ mitc y nghia (0=0,05).

Bang 3. T 1¢ ndy mim v hinh thanh cAy giéng ciia Xa can & cac thoi vu.

Ty 1¢ ndy madm Ty I¢ hinh thanh cay gidng

TT Cong thire (%) (%)

1 TV1 35,85 35,85
2 TV2 58,04 58,04
3 TV3 51,43 51,43
4 TV4 40,43 40,43
LSD, 4,44 4,44
CrV% 7,1 7,1
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Két qua bang 3 cho thdy, ty 1é nay mam cua cac cong thirc c6
sy sai khac rat 16n & mitc y nghia 0=0,05, cong thirc TV2 cho ty 1¢
nay mam cao nhat (58,04%), TV1 cho ty 18 niy mam rat thap (chi
dat 35,85%). Cong thuc TV3 1a 51,43% va TV4 1a 40,43% co su
khac nhau 16 rét. Ty 1€ hinh thanh cay gidng clia Xa can co gi4 tri
ngang bang Vi ty 16 nay mém, Két qua nay cho thay 100% hat Xa
can nay mam déu hinh thanh cay giéng. Nhu véy, thoi vu gieo hat
thich hop cho Xa can 12 vao khodng 15/2 hang ndm.

Anh hwéng cua gid thé gieo hat dén kha néing ndy mam,
hinh thanh cdy giong va chit lwong ciy giong Xa can

Két qua bang 4 cho thay, chidu cao cdy Xa can trung binh sau
30 ngay gieo dao dong trong khoang 4,93-5,74 cm. Cao nhét la
cong thire GT3 (5,74 cm), thap nhit [a GT1 (4,93 cm). Chiéu cao
cdy Xa can sau gieo 60 ngdy dao dong trong khoang 9,80-13,36
cm. Thap nhét la cong thire GT1 (9,80 cm), GT2 cao nhat (13,36
cm). Chiu cao cay sau khi gieo hat 90 ngay ciia cong thirc GT2
ting truong chim nhét va dat gia tri thép nhét (29,15 cm), GT3
tang trudng manh nhét (34,97 cm). Ban dau, cat (GT2) toi XOp khl
cdy con st dung dinh dudng trong hat thi sinh truong phat trién tot
hon, sau d6 hét dinh dudng trong hat, kich thudc cay 16n, luong
dinh dudng va nudc trong cat khong bing cac gia thé khac nén
cdy co xu hudng sinh truong phat trién cham hon. Twong tw, gia
thé min duoc lidu + dét + cat (GT3) vira toi xép vira ¢6 du dinh
dudng, gitr dwoc nude gitp cdy phat trién vuot troi hon han.

Bang 4. Pong thai ting trwong chiéu cao va sb 14 xanh ciy Xa can gieo
& cac gia thé,

Céng Chibu cao cdy tir khi gieo dén... (cm)  S614 xanh tir khi gieo dén... (14)
thicc 39 ngay 60 ngay 90 ngay 30 ngay 60 ngay 90 ngay
GT1l 4934036  9,8043,01  29,154281 3,15¢0,36  4,33£0,12  5,33+0,45
GT2  51540,60  13,3644,43 27,9542,50 3,93£0,60  4,73£0,31  5,10+0,35
GT3  574+1,05  12,87+2,52 3497+1,57 3,74+1,05 473023  5,67+0,51

S4 1a xanh trén cdy Xa can trong nghién cu gi4 thé khong c6
su khéc biét ro rét. Sau khi gieo 30 ngay, cong thirc GT2 c6 $6 14
trung binh nhiéu nhat (3,93 14), GT1 thap nhét (3,15 14). Sau gieo
60 ngay, GT1 chi dat4,33 14, GT2 va GT3 dat 4,73 1a. Sau 90 ngay,
s6 14 & GT2 tang truong cham hon va c6 gi4 tri thip nhat (5,10 14),
GT3 c6 sb 14 cao nhit (5,67 14).

Bing 5. Chét lugng cy gibng Xa can & céc gia thé.

Cong S6 r& (rf)  Chidu dai ré Puwong kinh thin Puwong kinh
thire (cm) gia (mm) than ci (mm)
GT1 6,33 9,38 7,46 9,14

GT2 10,39 16,58 5,51 7,05

GT3 10,02 13,19 9,58 11,51

LSD, s 2,25 1,7 1,27 1,83

Cr% 11,1 58 7,4 88

Két qua bang 5 cho thay, sb ré cy trung binh giita GT1 c6 su
khac bi¢t vai GT2 va GT3, dao dong tir 6,33 dén 10,39 r8. GT1 cho
s6 1é it nhét (6,33 r&), thap hon GT3 (10,02 r&) va GT2 (10,39 ré)
& mitc y nghia 0=0,05. Chiéu dai ré Xa can & céc cong thirc gia thé
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khac nhau c6 gia tri sai khac nhau ¢ mtrc y nghia 0=0,05 va dao
dong tir 9,38 dén 16,58. Chiu dai ré 1on nhat 1a ctia cong thirc GT2
(16,58 cm), thap nhét la cong thie GT1 (9,38 cm). Két qua nay la
do cong thitc GT2 voi nén gia thé 1a cat, toi xop nhung khong giir
duge nude trén bé mat dan dén bo ré cdy dé phat trién va dam sdu
hon dé hut nudce va mudi khoang; cong thirc GT1 c6 nén gia thé 1a
dat, két céu chit hon so véi cong thitc GT1 va GT3 nén bg ré kém
phat trién va ddm sau kém hon. Puong kinh than gia cdy Xa can
gidng & cac cong thirc gia thé khac nhau c6 sy sai khic (a=0,03).
Puong kinh than gia nho nhét 1a cia cong thire GT2 (5,51 mm),
cao nhat 1 cia cong thirc GT3 (9,58 mm).

Puong kinh than ¢t 1a mét chi tiéu quan trong dé danh gia chét
lugng cay giong Xa can. Trong nghién ctru nay, dwong kinh than
cu cia cong thire GT3 (mun dugce liéu + dit + cat) cao nhét (11,51
mm), GT2 (cat) thap nhat (7,05 mm). Gia thé cat gitp bo ré phat
trién tht, nhung it dinh dudng nén sau 90 ngay thi cay sinh truong
va phét trién khong bang cac gi4 thé khac. Nguoc lai, gia thé min
duoc lidu + dat + cat vira toi xOp vira giau dinh dudng cung cap
cho cdy sinh truong va phat trién.

Bang 6. Ty Ié ndy mim va hinh thanh cdy gidng Xa can & cac gia thé.

TT Congthitc Ty I¢ niy mim (%) Ty I¢ hinh thanh ciy giéng (%)

1 GTI 50,02 50,02
2 GT2 53,83 53,83
3 GT3 34,44 34,44
LSD, 4,54 4,54
cv% 6,7 67

Két qua bang 6 cho thay, ty 1é nay mam cua hat giong Xa can
trong cong thirc gia thé gieo hat khong sai khac ¢6 ¥ nghia (0=0,05).
Cong thire GT1 (gia thé dat) cho ty ¢ ndy mam 1a 50,02%, GT2
(cat) 1 53,83%, GT3 (mun duoc ligu + dat + cat) a 34,44%. Két
qua nghién ctru ciing cho thiy 100% hat nay mam déu hinh thanh
cdy giong.

Nhur vay, gia thé hon hop muin duoc lidu + dat + cat (ty 18 1:1:1)
phit hop nhat dé gieo hat giong Xa can.

‘A7nh huwéng ciia khodng cich gieo hat dén khd ning niy
mam, hinh thanh cdy va chat luwgng cdy giong Xa can

Két qua bang 7 cho thy, chiéu cao cdy gidng Xa can gieo tir
hat & cac khoang céch khac nhau khong sai khac nhau nhiéu ¢ giai
doan diu (trude 60 ngay sau gieo) nhung c6 su thay doi manh mé
sau 90 ngay sau khi gieo. Sau 30 ngay, chiéu cao vudt la dao dong
trong khoang 4,34-4,59 cm va sau 60 ngay la 14,99-15,98 cm. Sau
90 ngay khoang cach 4x4 cm (K2) va 5x5 cm (K3) co chidu cao
lan luot 1a 28,51 va 26,60 cm, thép hon han so vé6i khoang cach
3x3 cm (K1). Ban dau cdy Xa can giéng con nho, khoang cach mat
d¢ chua c6 sy anh hudng sai khac. Sau khoang 90 ngay sau gieo,
khoang cach 3x3 cm c6 mét do cdy day hon, gitra cdc cay co su
canh tranh manh mé& vé 4nh sang nén chiéu cao cdy c6 xu huong
vuon cao dé don nhan nh sang. O cac khoang cach 4-5 cm, kich
thudc cdy 6 giai doan ndy chwa canh tranh nhau vé 4nh sang nhiéu
nén cay khong vuon cao.
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Bang 7. Dong thdi ting truong chiéu cao va s 13 xanh trén ciy Xa can &
cac khodng cach gieo hat.

Bing 9. Anh huéng ciia khoing cach gieo hat dén ty 1§ niy mim va hinh
thanh cy ging Xa can.

Cong  Chitu cao tir khi gieo dén... (cm) 8614 xanh tir khi gieo dén... (14)

thic 39 ngay 60 ngay 90 ngay 30 ngay 60 ngay 90 ngay
KI 443021 1499057 3291090 220£035 437£020  5,13:0,64
K2 4345029 1575065 2851138  200:035 4332061 690053
K3 450039 1598070 2606£1,62 2,00:020 4,60£020 73704l

S6 14 xanh cay gidng Xa can trung binh ¢ cac khoang cach
gieo hat khéc nhau ciing khong c6 su sai khac nhicu trong giai
doan 60 ngay sau gieo (4,33-4,60 14). Sau 90 ngiy sau gieo, sb
la xanh da c6 su thay d6i khac biét, khoang cach thua hon c6 xu
huéng ty 1¢ thuan véi s6 1a xanh. Khoang cach K1 chi dat 5,13
14, cac khoang cach K2 va K3 c¢6 s6 la nhiéu hon va lan lugt dat
6,90 va 7,37 14 (bang 7). Két qua nay tuong ty nhu chiéu cao
vudt 1a do nguyén nhan canh tranh anh sang & giai doan 90 ngay
sau gieo.

Bing 8. Chét lwgng cay giéng Xa can ¢ cac khoang cach gieo hat.

So ré

Cong b C~hiéu dai Puong kinh Pwong kinh
thirc (ré) ré (cm) than gia (mm) than ci (mm)
K1 10,75 9,53 5,85 11,08

K2 14,75 13,90 8,53 15,56

K3 18,84 15,14 9,82 20,88

LSD,,. 26 2,42 1,36 2,66

CVr% 7,8 8,3 7,5 7.4

Két qua bang 8 cho thdy, sb ré cdy giéng Xa can trung binh
trong nghién ctru khoang cach gieo hat c6 su khac biét o rét ¢
mirc ¥ nghia 0=0,05. Cao nhét la cong thirc K3 voi 18,84 rd/
cdy, thap nhat 1a cong thire K1 véi 10,75 ré/cay. Chidu dai ré
cua cdy gidng Xa can giita cac cong thirc khodng cach K2 (dat
13,90) va K3 (dat 15,14 cm) 1a sy sai khac khong c6 y nghia
(LSD, ,s=2,42). Tuy nhién, ca 2 cong thirc nay déu c6 chiéu dai ré
vuot hon cong thirc khoang cach K1 chi dat chiéu dai ré 9,53 cm.
Puong kinh than ciia céc cong thire cling co nhimng khac biét nhat
dinh. Puong kinh than gia thip nhét 1a cua cong thue K1 (dat
5,85 mm), sai khac co y nghia (LSD, ,=1,36) so v6i cong thirc
K2 (dat 8,53 mm) va cong thirc K3 (9,82 mm), tuy nhién duong
kinh than gia gitta 2 cong thirc khodng cach gieo hat K2 va K3 sai
khac khong ¥ nghia. Puong kinh than ci giéng cdy Xa can trong
nghién ctru nay c6 sy khac nhau rit 16n. Puong kinh than cu thép
nhét 1a ciia cong thire K1 véi 11,08 mm, cao nhat 1a cong thire K3
voi 20,88 mm. Sw khac nhau vé dudng kinh than ci ciy giéng
Xa can trong nghién ctiru khodng cach gieo hat 1a c6 y nghia (voi
LSD, 05 =2,66). O khoang cach gieo hat thua hon (4x4 cm va 5x5
cm), céc cdy Xa can khong ¢6 su canh tranh nhiéu vé dinh dudng
nhu ¢ khoang cach gieo hat 3x3 cm nén cdy sinh trudng phat
trién tot hon vé s6 luong ré, chiéu dai ré, duong kinh than gia va
duong kinh théan cu.
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STT  Céngthic Ty I1é nay mam (%) Ty 1€ hinh thanh cay
giong (%)

1 K1 50,68 50,68

1 K2 53,26 53,26

3 K3 51,11 51,11

LSD, 4,08 3,08

Cr% 6,0 6,0

Két qua bang 9 cho thiy, ty 16 niy mam cia cac cong thirc
khoang cach gieo hat sai khac khong c6 y nghia va dao dong trong
khong 50,68-53,26%. Ty 18 hinh thanh cy giéng ngang bang voi
ty 18 ndy mam.

Nhu véy, khoang cach gieo hat tdi wu nhét 1a 4-5 cm, tuc la
gieo voi mat do 400-625 hat/m 0 khoang cach nay, cay glong co
day du khong gian dé phat trién chiéu cao, 14, chiéu dai r& ciing
nhu s 1é & giai doan cy con va khong ton qué nhiéu dién tich
dét gieo hat.

Két luan

Nhan giéng hiru tinh cho hé s6 nhan gidng cao va gid thanh ré.
Két qua nghién ciru ciing cho thay thoi vu gieo hat giong Xa can
thich hop 14 vao khoang 15/2 hang nam; gia thé tot nht la dat +
cat + ba dugce liéu u hoai muc vdi ty 1¢ 1:1:1; khoang cach gieo hat
thich hop 4-5 cm. Ty 1é nay mam da duoc nang cao, dat hon 50%
va chat luong cdy giong on dinh, khoe manh. Két qua nay s& gop
phin hoan thién k¥ thuat nhan gidng hitu tinh, phuc vu cho viée
san xuat giong Xa can.
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Tém tit:

Thi nghi¢m nay nhim xac dinh khoing thoi gian thich hop giira 2 lira thu hoach, hay con goi 12 khoing cach cit
(KCC) dbi véi cay thire in xanh Moringa oleifera trong nim thir nhit. Thi nghi¢m goém 5 nghi¢m thirc (NT) twong
trng v6i 5 KCC khac nhau, dé 1a NT1: 30, NT2: 40, NT3: 50, NT4: 60 va NT5: 70 ngay. Méi NT dwoge b6 tri trén dién
tich 24 m? véi 5 1an nhic lai. Thi nghiém dwgc b6 tri theo mé hinh khoi hoan toan ngﬁu nhién. Két qua cho théy,
tang KCC tir 30 1én 50 ngay da ting sin lwgng vat chit khd (VCK) tir 7,7 1én 10,15 tin va ting san lwgng protem
thd tir 2,65 1én 3,475 tan/ha/nim; ting KCC Ién 60 hoic 70 ngay, sin hrgng VCK va protein thé déu giam xudng so
véi KCC 50 ngay. Tang KCC da lam gidm ty 1€ protein tho trong VCK tir 34,42 xuong 31,71% va lam tang ty 1€ xo
trong VCK tir 7,02 1én 10,53%. San lwgng VCK va san lwgng protein tho ciia KCC 40 va 50 ngay cao hon ro rét so
v6i cac KCC khac nhung giira chiing khong sai khac nhau ¢é ¥ nghia théng ké. Vi vy, nén thu hoach M. oleifera véi
KCC 40 hoic 50 ngay, toi wu nhat 1a KCC 50 ngay.

Tir khéa: khoang cach cit, Moringa oleifera, san lugng.

Chi sé phén logi: 4.1

ngay. Mdi nghiém thirc dugc tréng trén dién tich 24 m? véi
5 1an nhéc lai (24 m? x 5 = 120 m?), b tri thi nghiém theo
md hinh khéi hoan toan ngau nhién. Phan bon cho 5 nghiém
thirc nhu nhau, cu thé: phan chudng 20 tan, phan l1an 40 kg
P,O,, phan kali 80 kg K O/ha/nam va phan dam 60 kg N/ha/
ltra. Cay con dugc wom bang hat trong bau, trong sau khi
wom 1 thang, trong hang cach hang 60 cm, cdy cach cay 20
cm (60 x 20 cm), thu hoach sau khi trong 3 thang ddi véi ca
5 NT. Cét cdy cach mat dat 40-50 cm & Itra dau.

Pat van de

Céc nghién ctru vé cay M. oleifera chii yéu phuc vu san
xuét rau xanh cho nguoi va lam duoc liéu. V&i ham luong
protein thd va carotenoids rat cao trong 14 cua M. oleifera
thi bot 14 cua ciy nay co thé sir dung 1am ngudn bd sung
protein va carotenoids ly tudng cho vat nudi, dac biét la ga.

K¥ thuat tréng, thu hoach M. oleifera 1am rau xanh, dugc
liéu va lam thirc an chan nudi ¢o6 sy khac nhau. Vi du: thu
hoach lam rau xanh cho ngudi thi KCC gitta cac Iua phai
nge"m dé co rau non, nhung thu hoach dé san xuat bot 14 sir
dung trong chan nudi thi KCC phai bao dam co6 san lugng
VCK va protein thd cao.

Céc chi tiéu theo ddi bao gdm: khi twong, thanh phin
hoa hoc dat, nang suat, san lugng sinh khoi, 1a tuoi, VCK,
protein thd va thanh phan hoa hoc 14.

Chinh vi Iy do trén, nghién ctru nay duoc tién hanh nhim ~ Phuong phap theo doi cdc chi tiéu nhur sau:

muc dich xac dinh KCC thich hop ddi v6i canh tac cay M.
oleifera dung lam thirc an chan nuoi.

Vat liéu va phucng phap nghién ciu

Dbi twong nghién ctru 1a cay thire dn xanh M. oleifera &
nam trong thi nhat.

Thi nghiém dugc thuc hién tai Thai Nguyén trong nam
2018. Thi nghiém gém 5 NT, tuong tng véi 5 KCC khac
nhau, NT1: 30, NT2: 40, NT3: 50, NT4: 60 va NT5: 70

"Tac gia lién hé: Email: tqhien.dhtn@moet.edu.vn
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S6 liéu khi tuong (nhiét do, do am, lwong mua) thu thap
tai tram quan tric khi twong thity van tinh Thai Nguyén.

Thanh phan héa hoc dat: do pH, nito tong so, PO, tong
s6 va dé tiéu, K,0 téng sb va trao d6i duoc phan tich theo
Poan Van Cung va cs (1998) [1].

Nang suét va san lugng sinh khdi, 14 tuoi, VCK duge xac
dinh theo Tir Quang Hién va cs (2002) [2].

Thanh phan héa hoc 14 duoc phan tich theo A.O.A.C
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Abstract:

This experiment was carried out in order to determine
the optimal time between harvests or in other words the
harvesting interval (HI) for Moringa oleifera in the first
year of production. The study consisted of 5 formulas
for 5 different harvesting intervals of 30, 40, 50, 60, and
70 days. Each harvesting interval was tested on the area
of 24 m? with 5 replications. The trial was designed in
the randomized complete block. The results showed that
when the harvesting interval increased from 30 days to
50 days, the yield of dry matter (DM) increased from 7.7
tons to 10.15 tons and that of crude protein (CP) went up
from 2.65 tons to 3.475 tons/ha/year. When the harvest
interval increased to 60 or 70 days, the yield of DM and
crude protein went down. The elongated harvesting
interval decreased the CP in DM from 34.42 to 31.71%
but increased the crude fiber from 7.02 to 10.35%. The
DM and CP yields with the intervals of 40 and 50 days
were higher than those with other harvesting intervals
with considerable differences; however, this differences
were not significant between the two above intervals.
Therefore, the best harvesting interval of M. oleifera was
40 or 50 days; the most optimal interval was 50 days.

Keywords: harvesting interval, Moringa oleifera, yield.
Classification number: 4.1
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(1990) [3].
Ning luong thd duoc x4c dinh bang bomcalorimeter.

Két qua thi nghiém duoc xir 1y thong ké theo DS Thi
Ngoc Oanh va Hoang Vin Phuy (2012) [4] bang phin mém
IRRISTART 5.0.2009.

Két qua va thao luan

Khi twong va thanh phdn hoéa hoc dit khu vue thi
nghiém

Khi twong khu viee thi nghiém:

Khu vuc thi nghiém nam trong tinh Thai Nguyén, khi
tugng cua tinh trong ndm 2017 theo Tram quan trac khi
tuwong thiy van Thai Nguyén nhu sau:

Nhiét do trung binh nam 1a 24,2°C, nhiét d6 trung binh
thang tir thang 4 dén 10 dao dong trong khoang 24,2-25,2°C,
cac thang con lai dao dong tur 12-21,7°C, nhiét do cao nhét
12 40°C (thang 6), thip nhat 1a 7,8°C (thang 12).

Am d6 trung binh niam 1a 81%, thang cao nhit 1a 87%
(théng 8), thang thap nhét 1a 73% (thang 2 va 12).

Tdng lugng mua ca nam 1a 2.045,9 mm, lugng muwa kha
cao trong cac thang 6, 7, 8, 9 (tir 233,9 dén 481,1 mm), cac
thang con lai lugng mua rat thap (9,6-170,4 mm).

Nhiét do, 4m d9, luwong mua tur thang 4-10 thuan loi cho
cay thuc an xanh sinh trudng phat trién, cac thang con lai
kém thuan lgi hon.

Thanh phan héa hoc dit:

Do pH cuia dat thi nghiém 14 6,51. DO pH nay thé hién
dat trung tinh, phu hop véi cdy M. oleifera.

Ty 1& va ham lugng ctia mot s6 thanh phan dinh dudng
co ban cua dat khu vuc thi nghiém nhu sau: nito téng so:
0,16%, P,O; tong s0: 0,13%, P,0, d& tidu: 21,05 mg%, K,0
t(”)r}g S(A)’: 0,91%, K, O trao doi: 59,72 mg%. So li¢u né}f cho
thay, dat thi nghiém thudc loai mau md trung binh. D¢ cay
thltc an c6 nang sudt cao va thu hoach duge 1au dai thi can
phai bon phén cho cay khi trong va sau mdi lira thu hoach.

Anh hwéng ciia KCC dén nang sudt M. oleifera

Khoang thoi gian gitta 2 Itta thu hoach cuia cay thic an
xanh dugc goi 1a KCC, thudt ngit nay dugc sir dung khé phd
bién trén thé gigi. KCC ddng nghia véi tudi thu hoach cia
cdy thirc an xanh tir sau Itra thu hoach thtr nhét tro di.

S6 Ira thu hoach trong mot nam phu thudc vao KCC,
néu KCC ngén thi sd ltra thu hoach nhiéu va nguoc lai.
Trong nim thr nhét s6 ltra cit cia NT1 14 7, NT2 1a 6, NT3
145, NT4 va NTS déu la 4.

Két qua nghién ctru vé anh huong cia KCC dén ning
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suét ctia M. oleifera trong nam thtr nhat dugc trinh bay trong
cac muc dudi day.

Anh huong ciia KCC dén nang sudt sinh khoi ciia M.
oleifera: nang suat sinh khdi 13 toan bo khdi lugng than,
canh, 14 ctia cdy thuc an thu duoc trong 1 lua cit, don vi tinh
1a ta/ha/lira. Nang suat sinh khdi cua cac nghiém thirc dugc
trinh bay ¢ bang 1.

Bing 1. Ning suét sinh khdi M. oleifera & cic KCC khic nhau.

Lita 1:(? I:géy 4NOT r?géy 1:0T jgéy 16\? :géy 1:: tfgéy SEM P

1 202,72 290,16 376,29 459,94 538,82

2 191,79 272,42 352,66 44327 514,04

3 162,25 22234 276,12 326,83 345,12

4 134,87 120,60 11526 131,84 127,82

5 97,69 81,29 84,14

6 64,71 66,87

7 60,74

X1 130,68" 17561¢ 240,89 340,47 381,45  0,5893  0,0031

S6 liéu bang 1 cho thiy, dién bién ning suit sinh khi
cua cac nghiém thic nhu sau: ¢ ltra 1 va 2, ca 5 NT cung
nam trong mua mua nén tic dong ciia KCC dén ning suét
sinh khéi kha rd rét. Nang suét sinh khéi lta 1 va 2 ctia NT2
cao hon NT1 1a 43,1 va 42,0%, cua NT3 cao hon NT2 la
29,7 va 29,5%, cia NT4 cao hon NT3 1a 22,2 va 25,7%, ctua
NT5 cao hon NT4 1a 17,2 va 16,0%.

Lira 3 ¢6 su khac biét voi lra 1 va 2, d6 1a cac NT1, NT2
va NT3 van nim trong miia mua, con NT4 va NT5 da co
mot nira thoi gian tai sinh nim trong mua kho. Do dé, ning
suit sinh khéi ciia NT2 van cao hon 37,0% so v6i NT1, NT3
cao hon 24,2% so véi NT2 (gan tuong tu nhu Itra 1 va 2),
nhung ning suét sinh khoi ctia NT4 chi cao hon 18,4% so
v6i NT3 va NT5 chi cao hon 5,6% so voi NT4 (thap hon so
voi lua 1 va 2).

Lira 4 ning suét sinh khdi ¢6 dién bién khac véi lia 1,
2 va 3, nang suat sinh kh6i ctia NT2 thap hon 10,6% so voi
NT1; NT3, NT4 va NT5 thdp hon so véi NT1 lan luot 1a
14,5; 2,2 va 5,2%. Nguyén nhan 1a NT1 vin nim trong mua
mua, cac nghiém thuc con lai do kéo dai KCC nén da déy
10i thoi gian tai sinh I 4 vao mua kho, tir &6 dan dén giam
nang suét sinh khéi cua cay thirc an.

Tang KCC tir 30 1én 70 ngay da ting ning suét sinh khdi
trung binh/IGra cia M. oleifera tir 130,68 1én 381,45 ta/ha/
lira. Nang sut sinh khdi trung binh/lira ctia cac nghiém thirc
sai khac nhau kha rd rét (p<0,01). Néu cac nghiém thirc
c6 cung sb lira cit trong mot nam thi nang suat binh quéan/
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Itra tang cling co6 nghla la tang san lugng/ha/nam, nhung
trong thi nghiém nay s ltra cat trong nim cua cac nghlem
thirc khac nhau nén ning suat khong phai la yéu té duy nhat
quyét dinh t6i san lugng ciia cdy thirc an xanh ma san luong
con phu thudc vao yéu td thir 2, d6 12 sb 1tra cét trong 1 nam.
Mbi quan hé giita KCC va nang suét sinh khdi con dugc
minh hoa bang biéu d 1.

280 \Niing suét (ta/ha/ltra)
250 -

220 - e
190 - :
160 - bt ===
130 - :
100 - &
70 e S=

NT1 NT2 NT3

DA

NT4

NTS
KCC

Biéu db 1. Mdi quan hé giira KCC va niing sut sinh khéi.

Ning sudt sinh khéi trung binh/Itra clia ca 5 nghiém thirc
ciia M. oleifera 1a 253,82 ta/ha/ltra. Nang suét sinh khoi
trung binh cua keo gidu la 151 ta/ha/lua [5], cua S. guianesis
CIAT 184 1a 194 ta/ha/lira [6], cua san trong thu 14 1a 174
ta/ha/ltra [7]. Nhu vay, nang sut sinh khdi trung binh/Itra
ctia M. oleifera trong thi nghiém nay cao hon ning suat sinh
khdi trung binh/lira ctia mot s6 cdy thie dn xanh duoc thong
béo bai cac tac gia néu trén. Cac cdy nay duoc xép hang du
trong viéc san xut bot 14 bd sung vao thirc an cho ga.

Anh hwéng ciia KCC dén nang sudt ld twoi: ning suat
1a twoi duge tinh trén co s nhan nang suat sinh khoi véi ty
1¢ gitra 14 tuoi/sinh khoi. Ty 1& 14 tuoi/sinh khdi cia 5 NT
c6 su khac nhau ¢ cdc KCC khéc nhau. Ty 1€ nay cia NT1
dén NTS5 1an luot 1a 42,79; 43,92; 38,68; 29,28 va 24,72%.
Lic 30 ngay tudi, 14 non chiém da s6 nhung than cay van
con bé nén 14 chiém ty 1& kha 16n so véi toan bo sinh khoi
ctia cdy; lic 40 ngay tudi phan 16n 14 di truong thanh vé
dién tich va do day cua 14, do d6 ty 1& 1a/sinh khéi cao hon
giai doan 30 ngay tudi; lic 50 ngay tudi than cy phat trién
manh, dong thoi 14 non van con tiép tuc ting sinh nén ty 18
1a/sinh khéi ¢6 giam nhung khong 16n; lac 60 ngay tudi than
cdy tiép tuc tang truong manh nhung phan 16n 14 d 6n dinh
khong ting sinh thém, do do ty 1¢ 14/sinh khdi giam manh.
Luc 70 ngay tudi, dién bién vé ting truong cua than va 1a
tuong ty nhu luc 60 ngay tudi nhung phan 14 & gbe da gia,
chuyén sang mau vang, phan 14 nay bi loai bo, vi vy ty 1&
14 trén sinh khéi chi con 24,72%, giam 19,2% so voi KCC
40 ngay. Nang suét l4 tuoi ctia cac nghiém thic duoc trinh
bay ¢ bang 2.
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Bing 2. Ning suét la twoi ciia M. oleifera & cac KCC khac nhau.

Lia 13\J0Tr}ge‘1y 4N(;r Ifgz‘ly lS\JOT r?géy l;()T :géy 7N0T :géy SEM F

1 86,74 127,44 145,55 134,67 133,20

2 82,07 119,65 136,41 129,79 127,07

3 69,43 97,65 106,80 95,70 85,31

4 57,11 52,97 55,58 38,60 31,60

5 41,80 35,70 32,55

6 27,69 2937

7 25,99

X1 559 77,13¢ 93,18 99,69 94,30° 0,0874  0,0195

Két qua bang 2 cho thay, niang sut 4 twoi ctia cac nghiém
thirc c6 dién bién twong tu nhu nang suit sinh khéi. Khi ting
KCC tir 30 16n 40 ngay, ning suét 14 tuoi trung binh/Itra ting
thém 37,9%; tdng tir 40 1én 50 ngay va tu 50 1én 60 ngay,
nang suit 14 twoi trung binh ting 1én twong tng 1a 20,8 va
7,0%. Tang KCC tir 60 1én 70 ngay, nang suat sinh khéi ting
12,0%, nhung ning suit 14 tuoi khong nhitng khong ting
thém ma con giam 5,4%. Nguyén nhan 1a ty 1¢ 14 tuoi/sinh
khéi & KCC 70 ngay thap hon so voi KCC 60 ngay.

Phan tich thong ké cho thay, ning sudt 14 tuoi trung binh/
lra ctia cac KCC sai khac 16 rét (p<0,05), trir NT3 so véi
NTS.

Anh huong ciia KCC dén dén nang sudt VCK: ty 16 VCK
trong 1a twoi c6 su khac nhau giita cac NT; ty 18 nay thap
& khoang cach ngin (14 non c6 ty 16 VCK thap), va cao khi
KCC tang lén (la gia co ty 1¢ VCK cao). Ty I¢ VCK trong
14 ctia NT1 dén NTS lan luot 1a 19,67; 20,68; 21,79; 22,32
va 23,68%. Ning suat VCK ciia cac NT duge trinh bay &
bang 3.

Bang 3. Ning suit VCK ciia M. oleifera & cic KCC khac nhau.

Lita ?(;r l:géy TOT:g‘ay ?Jjgiy :;r :g:‘iy 1:: :g‘ay SEM P

1 17,06 26,36 31,72 30,06 31,54

2 16,14 24,74 29,72 28,97 30,09

3 13,66 20,19 23,27 21,36 20,20

4 11,35 10,95 12,11 8,62 748

5 8,22 7,38 7,09

6 5,45 6,07

7 5,11

X1 11,000 15,95¢ 20,30 22,25 22,33 0,049 0,0056

Két qua bang 3 cho théy, nang sudt VCK & cac lua 1, 2,
3 va 4 c¢6 dién bién twong ty nhu ning suét 14 twoi. Vi mic
du ning suat VCK phu thudc vao 2 yéu té (ning suit 13 twoi
va ty 1¢ VCK trong 14 twoi), nhung ty 1¢ VCK trong 14 tuoi
chénh I¢ch nhau khong 16n gitra cac nghiém thac. Khi ting
KCC tir 30 1én 40 ngay, tir 40-50, tir 50-60 ngay, ning suat
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VCK trung binh/Itra taing twong Gng 1a 45,0; 27,3 va 9,6%.
Giai doan 60-70 ngay, ning suat VCK chi tang 0,4%. SO
lidu céc bang 1, 2 va 3 cho thdy, ning suét sinh khi 14 tuoi
va VCK tang ¢ giai doan 30-50 ngay 16n hon so voi giai
doan sau (50-70 ngay).

Ning suit VCK trung binh/Itra ctia cac NT sai khac nhau
kha 16 rét (p<0,01), trir NT 4 so vdi NTS (KCC 60 ngay so
voi 70 ngay). Tuy nhién, nang sudt VCK khong hoan toan
quyét dinh san luong VCK, vi ngoai yéu té ning suat, san
luong VCK con phu thudce vao sé Ita cit trong mot nam
(san lugng VCK = ning sudt VCK trung binh x s ltra cit
trong nam).

Nghién ciru cua cac tic gia khac vé anh huong cia
khoang cach dén ning sudt cia mot s6 cdy thic dn xanh
khac ciing c¢6 két qua twong tu [8-10].

Fadiyimu va cs (2011) [11], Amaglo va cs (2006) [12],
Sanchez (2006) [13] nghién ctu trén cdy M. oleifera co
cung nhan dinh, d6 14 KCC qua ngin (thu hoach sém qua)
s& cho ning sudt/Ita thap, kéo dai KCC sé& ting ning suat/
Ira nhung khi KCC quéa dai, ning suat khong tang thém
nhiéu, d6i khi con giam xudng.

Anh hwéng ciia KCC dén thanh phin héa hoc ld M.
oleifera

Thanh phan héa hoc cia M. oleifera bao gdm VCK,
protein thd, lipit, xo, khoang téng s da duoc phan tich va
nang lugong thé da duoc xac dinh. Két qua phan tich dugc
trinh bay ¢ bang 4.

Bing 4. Thanh phin héa hoc 14 M. oleifera & cic tudi thu hoach
khic nhau.

0,
xcc M 1 % DM -
. trong la

(ngay) i %) cp EE CF Ash NFE Kcal/kg DM
30 19677 34420 681 7,02 895  42,80° 4672
40 2068 3511¢  696%  716° 899  4178* 4691
50 21,79 34240 707% 794 941 41340 4667
60 232 33510 726 905 972 4046 4664
70 2368 31716 743 10350 1047 40,04 4637
SEM  0,0166 00329 0,0122 0,201 00084 0,0435 54104
P 0,0037  0,0074 00027 0,045 0,0018  0,0097 0,9800

Ghi chu: DM: VCK, CP: protein thd, EE: lipit thd, CF: xo tho, Ash: khodng
téng s6, NFE: din xuit khong chira nito, GE: nang luong tho.

Két qua bang 4 cho thay, khi ting KCC tir 30 1én 70
ngay da co su bién dong 10 rét vé cac thanh ph?m hoéa hoc
ctia 14 M. oleifera. Cy thé: ty 18 VCK trong 14 tuoi thip hon
& KCC ngin (30, 40 ngay) va cao hon ¢ cac KCC dai (50,
60 va 70 ngay). Ty 1¢ nay co su sai khac kha ro rét gilra cac
KCC (p<0,01). Nhu vay, tang KCC da lam tang ty 16 VCK
trong 14 tuoi. Trong VCK, ty 18 protein tho, dan xut khong
chura nito va nang lugng thdé giam; ty 1€ lipit, xo, khoang
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tong s6 tang. Ty 1¢ protein tho dat cao nhat & NT2 va thap
nhat & NT5 véi khoang chénh 1éch 1a 3,4% (35,11 so voi
31,71%), ty 1€ nay cuia NT1 dén NT3 khong sai khac nhau
nhung ching sai khac rd rét so voi NTS (p<0,01); ty 1€ xo
trong VCK tang 3,33% (tr 7,02 1én 10,35%), ty 1€ nay cua
NTS5 cao hon véi sy sai khac 13 rét so voi cac nghiém thic
con lai (p<0,01). Nhu vay, ting KCC qua dai (70 ngay) da
lam giam chét lugng thuc an xanh (ty 18 protein thip, ty 1¢
X0 cao s€ lam giam kha nang thu nhan va ti€u hoa thiic an
cua vat nuoi).

Vi KCC ¢6 anh huéng 16n dén chét lugng cua cy thirc
an xanh nén van dé nay da duogc nhiéu nha khoa hoc quan
tam nghién ctru. Bui Quang Tuén (2005) [8] nghién ctru vé
KCC dbi v6i ¢ voi, co ghi né, Tir Quang Hién va cs (2013)
[14] nghién ctru trén co B. decumhens, Nguyén Vin Quang
va cs (2013) [10] nghién ctru d6i voi ¢6 S. guianensis,
Fadiyimu va cs (2011) [11], Sanchez (2006) [13], Amaglo
va cs (2006) [12], Nouman (2012) [15] nghién ctru d6i voi
M. oleifera. Cac tac gia nay déu chi ra rang, KCC ting da
lam tang ty 1¢ VCK, xo va giam ty 1¢ protein. KCC cang dai
cac ty I¢ trén cang tang hodc giam manh, lam anh hudng 16n
dén ty 1€ str dung, ty 1€ tiéu hoa cua cay thirc an xanh.

Toém lai, khi tang KCC, ty 1€ VCK trong 14 tuoi cling
tang theo. Trong VCK, ty 1¢ lipit, khoang tong s6 co bién
dong khong 16n, ty 1€ protein tho giam va ty ¢ xo tang manh
khi KCC qua dai (70 ngay). Pay 1a nhimng diéu can luu y khi
thu hoach cay thtrc an xanh.

Anh hwéng ciia KCC dén sin lwong ciua M. oleifera

San lugng dugc tinh bang cach cong ning sudt cua tit ca
cac lira trong nam hodc nhan nang suat trung binh/ltra véi
sO ltra cét trong nam, sau d6 doi don vi tinh tir ta sang tin
(tin/ha/nam), cach tinh th hai sai 1éch 1-3%o so v6i cach
tinh thir nhit do 1am tron sé ning sudt trung binh/Ita. San
lwong sinh khéi, 14 twoi, VCK va protein thé dugc trinh bay
tai bang 5.

Bang 5. San lwgng M. oliefera & cac KCC khéc nhau (tAn/ha/nim).

Chititu  NT130 NT240 NT350 NT460 NT570 SEM P
Sinhkhéi  91476"  105,366° 120,445  136,188> 152,580* 0,1267 0,028
La tuoi 39,144> 46,278 46,590¢ 39,876 37,720  0,0279  0,0062
VCK 7,700¢ 9,570 10,150 8,900 8,932 10,0039 0,0009
CP 2,650° 3,360° 3,475 2,982° 2,832¢ 10,0016 0,0003

Két qua bang 5 cho thay, tang KCC tir 30 1én 70 ngay cac
chi tiéu san lugng c6 dién bién nhu sau: san lugng sinh khbi
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tang tr 91,476 1€n 152,580 tdn/ha/nam, tang KCC tu 30 1én
40 ngay, tir 40-50, tir 50 1é€n 60 va 60 1én 70 ngay, san lugng
sinh khéi tang thém twong ung 1a 13,890; 15,079; 15,743
va 16,392 tAn/ha/nam. San luong sinh khdi cua cac nghiém
thtrc sai khéac nhau o rét (p<0,05).

San luong 14 tuoi tang tu 39,144 tan (NT1) 1én 46,590
tan (NT3), sau d6 giam xudng con 37,720 tan/ha/nim &
NTS5. San luong 14 tuoi cua cac nghiém thie sai khac nhau
0 rét (p<0,01), trir NT2 so voi NT3.

San lugng VCK ciing c6 dién bién twong ty nhu san
luong 14 tuoi, tang dan tir NT1 dén NT3, sau d6 giam xudng.
Tuy nhién, chi c6 san lugng cua NT1 sai khac o rét so voi
cac nghiém thic con lai va ciia NT3 sai khac 1o rét voi NT4,
NT5 (p<0,01). VCK la chi tiéu quan trong hang dau trong
viéc danh gia kha niang san xuét cua cdy thirc dn xanh. Vi
vay, cO thé so bd nhan dinh M. oleifera thu hoach ¢ KCC 40
dén 50 ngay 1a phu hop.

M&bi quan hé giita KCC va san luong VCK con duoc
minh hoa bang bi¢u do 2.

12 7 San lugng (tin/ha/nam)
10 o
8 ol =
6 o] B
4 gitie I ===
2 ool R
0 500 I === I /7
30 40 50 60 70
KCC (ngay)

Biéu dd 2. Mdi quan h¢ giira KCC va sin lwgng VCK.

Biéu dd 2 cho thdy, san lwong protein thé ting dan tir
KCC 30 dén 50 ngay, sau d6 giam xudéng & KCC 60 va
70 ngay. Nhu vay, kéo qua dai KCC s€ khong lam tang
san luong protein tho, vi ty 1€ protein tho trong VCK giam
xudng. San lugng protein thé ciia cac KCC sai khac nhau rd
rét (p<0,001).

Céc tac gia Nguyén Vian Quang va cs (2013) [10], Bui
Quang Tudn (2005) [8], Tir Quang Hién va cs (2013) [14],
Tu Trung Kién va cs (2010) [9] da nghién ctru vé anh huong
cia KCC dén san luong mot s6 cdy thuc an xanh. Cac nghién
clru da chi ra rang ting KCC 1am ting san luong chét xanh,
VCK, protein tho, nhung khi ting KCC qua dai, san luong
tang thém khong dang ké, thim chi con giam xudng.

Nghién ctru dbi v6i cdy M. oleifera, Fadiyimu va cs
(2011) [11] cho biét, KCC 28-42 ngay trong mua mua va
84 ngay trong mua kho cho san lugng cao nhat; Amaglo va
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¢s (2006) [12] cho rang KCC 35 ngay 1a phii hop nhat; theo
Nouman (2012) [15] thi KCC 30 ngay la hop ly, trir mua
kho; nhung Sanchez (2006) [13] lai théng bao rang KCC 75
ngay cho san lugng chat xanh, VCK cao nhat ddi véi tit ca
cac mat do trong ma ong di nghién cuu.

Nhin chung, KCC dai hay ngin tiry thudc vao diéu kién
khi tugng, dinh dudng dat va phai dam bao cay tich tu du
chat dinh dudng dung cho tai sinh lira sau [16, 17].

y4 ~
Két luan

Can cr vao san lugng VCK va protein tho thi khong nén
thu hoach M. oleifera 6 KCC 30, 60 va 70 ngay, nén lya
chon cac KCC 40 hoac 50 ngay, tdi wu nhat 1a KCC 50 vi
KCC nay c6 san lugng VCK va protein thd cao nhat.
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Tom tiit:

Nhirng bién ddi chat lrgng cim quan, héa sinh va vi sinh ciia tdm si sau thu hoach dwgc xem xét trong nghién
ciru nay. Tom dwge xir 1y va bio quan bing cac phwong phap khic nhau & 0°C trong 14 ngay. Ba miu tém xir Iy
dwgc danh gia so véi miu ddi chirng (bao quan 0°C). Cac phwong phap xir 1y, bio quan bao gdm ngim trong dich
polyphenol 2,5%, bio quin chin khéng, va két hop ngam trong dich polyphenol truée khi bio quin chin khéng.
Cic chi so chat lwgng bao gﬁm TVC (total viable count), QI (quality index), TVB-N (total volatile base nitrogen) va
TMA-N (trimethylamine nitrogen) dwoc xac dinh trong sudt qua trinh biao quan. Két qua cho thiy, TVC ting dang
ké vao cudi thoi gian bao quan. TVB-N va TMA-N ting cung véi thoi gian bio quan nhung & hai giai doan khac
nhau. Gia tri QI twong quan tuyén tinh véi thoi gian bio quan. Han sir dung ciia cac mau xir 1y dai hon so véi mau
d6i chirng. Cac miu déng goi chan khong cé thé duy tri chit lrgng tom trong 12 ngay. Thoi han sir dung con lai ¢é
thé wéc tinh théng qua phwong trinh hdi quy tuyén tinh.

Tir khéa: polyphenol, QI, TMA-N, tom si, TVB-N, TVC.

Chi s6 phén loai: 4.5

T6m st va tom thé chan trang 1 hai loai tom xudt khau
manh & Viét Nam trong nhitng nim gan day. Kim ngach xuét
khiu tir tom so v6i tong kim ngach xuit khiu nganh thay
san nam 2016: 47% (3,3 ty USD/7,45 ty USD); ndam 2017:
45% (3,8 ty USD/8,30 ty USD); nam 2018: 39,80% (3,58 ty
USD/9 ty USD). Tuy nhién, tom cling nhu céc loai thuy san
khac, dé bi hu hong sau thu hoach so véi cac loai stc san.
Nguyén nhan do cu tric co thit ciia cac loai thily san long
1éo hon so véi cac loai sinh vat trén can, thém vao dé6 mang
collagen cta chung cling kém chat ch€ hon [1]. Tom sau
khi thu hoach thudng dugc bao quan biang nude da, sau do
chuyén dén diém thu mua. Tai day, tom duoc bao quan dong
lanh. Vi vay, chit luong tom suy giam dang ké trong khoang
thoi gian bao quan bang nude da. Pay chinh 1a 1y do tai
sao nhiéu nghién ctru hudng t6i kéo dai han sir dung trong
khoang thoi gian nay [2-4]. Cac phuong phép nghién ciu
nham kéo dai han bao quan thuc phém ¢6 thé duge chia 1am
2 nhém. Nhém truyén thong nhu cac phuong phép bao quan
lanh, 1&€n men, udp mudi, va nhém hién dai nhu phuong

"Tac gia lién hé: Email: lenhattam@iuh.edu.vn
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phap bao quan trong bién dbi thanh phan khi (MAP), xir ly
bang nudc ozon, xir Iy bang cac mudi acid hiru co, xir Iy
bang cac hop chat ¢6 hoat tinh sinh hoc [5]. Tién trinh won
hong tom sau khi chét trai qua 2 giai doan ty phan va phéan
huy. Trong d6, vi khuan 1a tac nhéan chinh & giai doan sau
[6]. Cac yéu tb bao gdm enzyme, vi khuén, va phan tmg hoa
hoc dugc xem la nguyén nhan gy ra tién trinh nay [1].S

tac dong cua 3 yéu td trén gdy nén nhing bién ddi trang thal
cam quan, vat 1y, thanh phan hoa hoc, va lugng vi sinh vt
& tom. TVB-N va TMA-N 14 hai chi sb luon duge si dung
dé danh gia chat luong thity san, va Howgate (2010) da c6 2
cong bd vé hai chi s6 nay [7]. Quality index method (QIM)
dugc xem 1a phuong phap cam quan dugc wa chudng nhat
hién nay trong danh gia chat luong thuy san do dic tinh vu
viét cua no. Su khéc biét cua phuong phap nay so vdi cac
phuong phap truéc ddy nhu EC scheme hay Quantitative
Descriptive Analysis (QDA) 1a phuong phép danh gia dugc
xdy dyng trén mot loai cu thé [8, 9]. Pidu nay giup cho cac
chuyén gia danh gi4 dé dang cam nhan mirc d¢ bién doi ciia
cac thudc tinh cam quan. Vi vay, cong tac huén luyén hoi
ddng danh gia cam quan san phdm duoc tién hanh dé dang
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Abstract:

The changes in sensory, biochemical, and microbiological
qualities of post-harvest black tiger shrimp were
investigated in this research. Shrimp was treated and
stored by different methods during 14 days at 0°C. Three
treated shrimp samples were evaluated in comparison to
the control sample (stored at 0°C only). The preservation
methods included immersing in polyphenol solution,
vacuum packing, and combination of polyphenol
solution and vacuum packing. Quality indices including
total viable count (TVC), quality index (QI), total
volatile basic nitrogen (TVB-N) and trimethylamine
nitrogen (TMA-N) were determined during the storage.
Results showed that TVC increased dramatically at the
end of the storage period. TVB-N and TMA-N increased
in accordance with the increase of storage time but at
two different stages. The QI was linearly correlated with
the storage time. The shelf-life of the treated samples
was longer than that of the control samples. Vacuum
packing could maintain the quality of shrimp samples
for 12 days. Shelf-life remaining can estimate throught
the linear regression equation.

Keywords: black tiger shrimp, polyphenol, QI, TMA-N,
TVB-N, TVC.

Classification number: 4.5

hon, va két qua danh gia chinh xac hon. Hyldig cting cong
su (2004) dy doan QIM la mot phuong phap s€ duoc su
dung chinh thtrc trong dénh gia chét luong thity san & cong
dong chau Au trong tuong lai [8]. Vi khuan dugc xem 1a
nguyén nhan chu yéu gay nén qua trinh hu hong thuy san ¢
giai doan 2 [10]. Vi vy, chi $6 TVC ludn duge xem xét danh
gia [11, 12]. O nudc ta hién nay xu hudng phén loai cac loai
t6m noi chung van theo tiéu chuan TCVN 3726-89 [13], va
chua c6 quy dinh danh gia cho tung loai nhu phuong phap
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QIM. Xu huéng nghién ciru danh gia két hop giira cac yéu
td cam quan, hoéa hoc, vi sinh dén do tuoi, déng thoi danh
gi4 phan loai chét luong bang cac chi s6 chat luong van it
duoc dé cap. bdém den hay con goi 1a melanin xuét hién rat
nhanh ¢ loai giap sat noi chung va tom noi riéng néu nhu
bao quan khong hop 1y. Mic du dd co nhimng cong bd 1a
melanin khong anh huong toi sic khde nguoi ti€u dung,
nhung ching lam giam dang ké gia tri kinh té caa tom [14].
Nguyén nhan hinh thanh cic dém den ¢ tom bét dau tir cac
sinh vat gdy bénh chira cac thanh phan nhu PGBP (phic
peptidoglycan va protein), LGBP (phtrc lipopolysacharide
va B-1,3-glucan - protein) va BGBP (B-1,3-glucan két hop
protein) kich hoat cac enzyme polyphenoloxidase (PPO) tir
vO hoat trd nén c6 hoat tinh. Tiép theo, PPO xuc tac chuyén
hoéa cac nhom phenol & cac acid amine thanh quinone khong
mau. Cudi cung cac phan tir quinone bi oxy hoa bai oxy
khong khi hinh thanh cac sic t6 mau den goi 1a melanin
[14]. Nhu vay, c6 hai yéu td lién quan dén su tao ddm den,
thir nhat 13 sy c6 mit cac nhom phenolic ton tai & cac acid
amine nhu tyrosine, phenylalanine; thr hai 1a sy ¢6 mat cua
oxygen trong qua trinh oxy hda cac phan tir quinon thanh
melanin.

Nghién ctru dugc thuc hién nham xem xét mdi tuong
quan giita cac chi s6 chét lugng QI, TVC, TVB-N, TMA-N
va thoi gian bao quan, xem xét kha ning tc ché hinh thanh
dém den ¢ tom. Hai phuong phap bao gdm bao quan chan
khong, xt Iy tom voi dung dich polyphenol trude khi bao
quéan, va két hop ca hai phuong phép trén dugc dua vao
thuc hién trong nghién ctru nay. Tur d6 dua ra phuong phap
cai thién chat lugong va kéo dai han st dung tom su sau thu
hoach.

Doi tuong va phuong phap
Déi twong nghién ciu

Tém sii: tom st duge thu mua & chg dau mdi Binh Pién
(TP Hb Chi Minh). Tom duoc lya chon co cAu trac nguyén
ven, con song, kich ¢& 35-40 con/kg. Khéi lugng tom ding
thi nghiém la 30 kg, tom duogc rira bé”mg nudc sach, phan vao
300 tii polyethylene vé tring. Céc tii mau dugc bao quan
trong thung polystyrene chtra da bao voi ty 1€ tom: da=1:2
(w/w), va duge chuyén dén phong thi nghlem sau 2 gio. Tai
phong thi nghiém, cac tai méu duoc tiép tuc dat trong thing
x6p va giir lanh & 0°C bang tu lanh.

Héa chdt, thiét bi phan tich:

- Dung dich polyphenol 2,5%: dung dich polyphenol
duogc chiét tir rong sun Cottonii (Kappaphycus alvarezii)
dang kho, dugc mua tor mét ctira hang & phuong Trung My
T4y, quan 12, TP HO Chi Minh. Can chinh xac 20 g rong
sun, nghién nho. Dung méi ethanol cho vao rong sun theo ty
1€ 15 ml ethanol/1 g rong sun, trich ly ¢ nhiét d§ 40°C trong
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5 gio [15]. Dich chiét thu duoc dugc ¢d quay chan khong
dé 1y cao ethanol c6 khéi luong tir 1,6 dén 2,0 g. Dung
dich polyphenol 2,5% dugc chuén bi tir két qua do tong ham
luong polyphenol.

- Hoa chat: chuin TMA dugc dat mua tir Cong ty
Sigma-Aldrich (Singapore). Cac dung moi va hoa chét
st dung trong phan tich nhu ethanol, toluene, acid picric,
trichlomethanol duoc cung cap tir Cong ty Merck.

- Thiét bi st dung trong nghién ctru: thiét bi c6 quay
chan khong eyela/Nhat (N-1200AS, 243110), thiét bi quang
pho hép thu UV-Vis Thermo - My (GENESYS 50 UV-Vis),
thiét bi dong goi chan khong Falcon 80 (Henkelmen Ha
Lan), thiét bi do do chan khong Testo 552 (Trung Qubce).

Phwong phap nghién ciru

Phirong phdp bé tri thi nghiém: tai phong thi nghiém,
300 tai tom dugc chia lam 4 phan, dugc bao quan ¢ 0°C theo
4 k¥ thuat nhu sau:

Phéan 1: miu d6i ching (PC): tom dugc giit nguyén va
dugc bao quan ¢ 0°C.

Phan 2: mau bao quéan trong tai chan khong (CK): tom
dugc cho vao tii hut chan khong dat toi gia tri 2,50 mbar,
xéc dinh boi thiét bi Testo 552, bao quan & 0°C.

Phan 3: mau xur 1y trong dich chiét polyphenol 2,5%
(PP) trudc khi bao quan: tdm dwoc nhung trong dich chiét
polyphenol 2,5% (PP) trong khoang thoi gian 10 phut &
nhiét d6 4°C, bao quan ¢ 0°C.

Phan 4: mau xu 1y trong dich chiét polyphenol 2,5%
(PP), sau d6 dugc bao quan trong tii chan khong (PP/CK):
tom duoc nhung trong dich chiét polyphenol 2,5% trong
khodng thoi gian 10 phut & nhiét ¢ 4°C. Sau d6 cic tii mau
dugc hat chan khong dat toi gia tri 2,50 mbar, xac dinh boi
thiét bi Testo 552, bao quan ¢ 0°C.

Thoi gian, nhiét d6 va ndng d6 cac dung dich dung xir 1y
tom trudc khi bao quan dugc ap dung nhu nghién ctru ctia
Sallam cung cong sy (2007) 16]. Tom dugc bao quan trong
14 ngay, tan suat ldy mau 1 ngay/lan. Céc chi tiéu danh gia
bao gom TVC, TMA, TVC, va QL.

Phuwong phap phan tich:

- Phuong phap xac dinh TVC: phuong phap xac dinh
TVC dugc thuc hién theo thong bao cua Leboffe va Pierce
(2012) [17]. Trong d6, 10 g tdm bao quan ¢ nhiing khoang
thoi gian khac nhau dugc nghién min véi 90 ml dung dich
NaCl 0,9%, ly tam va thu léy phﬁn dich. Dich thu duoc tién
hanh pha loang 10 1an. Cac dung dich c¢6 ndng d6 pha lodng
bao gém 107, 10 va 10° duoc chon dé nghién ciru. Mat do
vi sinh vét dugc danh gia theo phuong phap dém trén dia.
Céc thi nghiém duoc 1ap lai 3 lan va gia tri TVC dugc trinh
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bay duédi dang log CFU/g (colony forming units).

- Phuong phap QIM cho tom su: phuong phap danh gia
QIM cho tém su dugc thyc hién nhu cia Lé Nhit Tam va
cong su (2017) [18]. Hoi dong gdm 6 chuyén gia tham gia
xéy dung phuong phap QIM cho tom su. Pau tién tom dugc
dé von ty nhlen cac chuyen gia s€ quan sat, mo ta cac chi
tiéu bao gdm mau sic, cau trac va mul Céc thudc tinh cua
cac chi tiéu nay s€ duoc ghi nhan can than theo trinh tu tir
luc tuoi cho dén khi won hong hoan toan. Tiép theo, cac
chuyén gla s& sap xep thtr tuy cac thudt nglr mo ta vao trong
khung diém tir 0 dén 3 theo do twoi giam dan. Bang 1 la
khung danh gia diém chét lugng cho cac muc tiéu mau, ciu
trac va mui. Cac thudc tinh dénh gia bao gdbm dau, than,
duoi, hinh dang va thit.

Bang 1. Chwong trinh dianh gia QIM cho tom si (Penaeus
monodon)

Thugc tinh Mo ta QI
Hdng sang 0
. Xanh ddng sang, khong c6 diém den 1
au : A
Xanh dong, hoi den, c6 vai vai dom den. 2
Pen 3
Xanh dong, sang 6ng dnh 0
Xanh nau, do sang giam, hoi duc. 1
Than e
Do néu, duc, c¢6 vai dom den 2
Den 3
Mau 3 .
Hong sang, 0
Pudi Xanh di”)ng, sang 1
Xanh déng, hoi den, c6 vai ddm den 2
Den 3
Tréng sang 0
Thit Tring duc 1
Hoi hong 2
Hong hay hoi vang 3
Séan chéc, dau gén chat vao than 0
. Sén chéc, dau gan vao than hoi 1ong. 1
Hinh s =
déng Df?lu gan vao than long, vo gan vao thit hoi 5
yeu.

; Dau gan nhu rung khoi than, thit dé tach khoi
Cau - 3
tric -

Cung, dan hoi 0
Thit Hoi mém, do dan hoi giam 1
Mém vira phai 2
Mém va chay nudc 3
Tuoi 0
Rong bién 1
Mui Thit
Khong mui, hoi chua 2
Chua ndng 3
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- Phuong phép xac dinh TVB-N: ham lugng TVB-N
trong tom dugc xac dinh theo cong bd cua Jinadasa [19].
T6m sau khi 16t vo, bo dau dugc can khoang 5 g rdi xay
nhuyén véi 90 ml acid perchloric bing may xay (MX-
SM1031S, Panasonic, Japan). Dich sau khi trich ly duoc ly
tam va loc qua gidy loc dinh lwong Whatman sé 1 (Sigma
Aldrich, Germany) va dinh muc bang nudc cét thanh 100
ml. Tién hanh chung ct dich thu duoc trong méi truong
kiém, cic thanh phan cua TVB dugc hip thu bang mot
lwong du NaOH 0,1N va dung HC1 0,1N dé chuén d.

- Phuong phap xac dinh TMA-N: ham lugng TMA-N
dugc xac dinh theo tiéu chuin AOAC 971-14 [20]. Can
10+0,01 g thit tdm rdi tién hanh trich ly 3 1an, mdi lan 30
ml dung dich TCA 7,5% (w/v). Toan bg dich trich ly dem di
ly tim bang may ly tam (Hetich-EBA 208, Sigma-Aldrich,
Germany) ¢ 4.000 vong/phut trong 10 phut, sau dé dinh
mirc 100 ml bang nudc cat. Tiép theo trimethylamine cho
phan mg véi acid picric tao mubi pirat c6 mau vang. Lugng
mudi nay duoc xac dinh bang phuong phép phd hap thu UV-
Vis, voi bude song hép thu cuc dai 6 410 nm.

- Phuong phép dinh lugng téng polyphenol: ham lugng
polyphenol duoc xac dinh theo tiéu chuan ISO 145021:2005
[21].

Phicong phdp xir Iy s6 liéu: tht ca cac thi nghiém duogc
tién hanh 3 1an. Dt liéu thu thap duoc xur 1y thong ké bang
phin mém Statgraphics centurion, xac dinh mé hinh tuyén
tinh bang MS. Excel (2010). Sy khac biét c6 ¥ nghia & muc
p<0,05.

Két qua va ban luan
Bién dbi Total viable count (TVC)

Két qua danh gia luong TVC & cac mau tom theo ngay
bao quan duoc trinh bay & hinh 1. Gi4 tri TVC clia cac mau
khao sat & ngay 1 gan nhu khong c¢6 su khac biét dang ké.
Gia tri TVC béng 5,04; 5,13; 5,25 va 5,09 mg/100 g tuong
tng véi mau PC, CK, PP va PP/CK. Gia tri TVC & cac
ngay tiép theo tang rit chdm (CK, PP, PP/CK), hay hau nhu
khong doi (mau DC).

7,000

6,500
£ 6,000
& 5,500

S 5,000
2
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4,000

0 2 4 6 8 10 12 14 16

Hinh 1. Gia tri TVC ciia cac miu thi nghiém theo thoi gian bao
quin (¢ miu PC, x miu CK, ¢ miu PP, m miu PP/CK).
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Thoi diém gia tri TVC tang dot ngdt vao ngay thir 7
cho miu PC, ngay 10 cho mau CK, ngiy 7 cho miu PP
va ngay 10 cho mau PP/CK. Piéu nay c6 thé giai thich do
giai doan dau cua qua trinh won hdéng Ia tu phan, tic nhan
chinh trong giai doan ndy dugc xem la cac enzyme ngi sinh.
Vi vay hmng TVC ting khong dang ké [1]. Gia tri TVC
cua cac mau vugt ngudng log cfu = 6 tai thoi dlem ngay
9, ngay 13, ngay 11 va ngay 13, tuong ung véi mau PC,
CK, PP va PP/CK. Theo Uy ban qudc té quy dinh vi sinh
thuc phdm (International Commission on Microbiological
Specifications for Foods - ICMSF) dbi véi tom dong lanh
gia tri TVC = 6 (log cfu/g). Nhu vay, han su dung cua mau
bC, CK, PP va PP/CK tuong tng la 8 ngay, 12 ngay, 10
ngay va 12 ngay. Nguyén nhan chu yéu gay ra su hu hong
thuc pham néi chung va thiy san noi riéng do tac nhan vi
sinh vat [22]. Naik cung cong sy nghién ctru trén tom st bao
quéan & 0°C cho thdy, gia tri TVC ban dau 1a 3,72; 4,76; 5,33;
5,52 (log cfu/g) tuong ung & ngay 0, ngay 2, ngay 4, ngay
6 va dat gia tri cao nhét 1 6,3 & ngay 8 [12]. Rohani cing
cong su (2008) thong bao gia tri TVC dat ngudng log cfu
= 6 tai thoi diém ngay 11 va ngay 15 ung v6i diéu kién bao
quan da va bao quan trong diéu kién bién d6i thanh phan khi
(40% CO,, 30% O, va 30% N,) [23].

Bién déi QIM

Két qua cho thiy, cac gia tri QI cua 4 miu thi nghiém
déu co sy khac biét vé mat thong ké giita cac ngay bao quan
nhu mé ta ¢ hinh 2. O ngay dau tién, QI c6 gi tri 1a 1,53;
0,33; 0,54; 0,45 tuong ung vai cac mau BC, CK, PP, PP/
CK. Nhu vay, ba mau duoc xt 1y bang PP, va bao quan chan
khong c6 gia tri QI ban dau thip hon mau dbi ching. Gia tri
QI cuia cac mau khao sat ting tuyén tinh theo thoi gian bao
quan. Tuy nhién, do mutrc d6 anh hudng cia hoat chét xu Iy
va diéu kién bao quan khac nhau nén d¢ ting gia tri QI cia
mau khac nhau. Diéu nay c6 thé thiy qua sy twong quan
tuyén tinh giira QI va ngay bao quan (hinh 2).

Dua trén két qua TVC, chét lugng mau dédi ching co
han st dung cho nguoi ti€u dung 1a 8 ngay. Tom bdo quan
& ngay 9 c6 cac dau hiéu cam quan: dau hau nhu tach khoi
than, vo tom tach khoi phan thit, thit bién vang hay hong
nhat. Pac biét, tdm c¢6 mui chua va tanh r6 rét. Cac dac tinh
nay ciing thé thién & ngay 13, 11, 13 twong Gmg voi cac miu
CK, PP, PP/CK con lai. Nhu vay, han sir dung cua céac mau
tom 1a 8 ngay voi mau PC, 12 ngay v6i mau CK, 10 ngay
v6i mau PP va 12 ngay véi mau PP/CK. Tai thoi diém nay,
cac gia tri QI cua cac mau ¢ gia tri 14,33; 11,37; 11,58 va
10,40 tuong mg véi mau BPC, CK, PP va PP/CK. Nhu vay,
QI ctia cic mau PP, CK va PP/CK c6 gia tri thép hon mau
d6i chung tai thoi diém chat lugng khong chip nhan cho
ngudi tiéu dung. Pidu nay duoc giai thich lién quan dén su
hinh thanh cac dém den & tom nhu da trinh bay ¢ phan mé



dau [14]. Céc phan tir polyphenol bd sung vao tom s& tham
gia vao cac phan ing chuyén hoa tir phenol thanh quinone,
bao vé thit tom khong bi bién den. Ngoai ta, méi truong
chan khéng s& (rc ché qua trinh oxy héa quinone thanh
melanin. Thém vao do, polyphenol con c6 tinh khtr, chiing
c6 thé trc ché cac tién trinh oxy héa xay ra & tom. Vi vay,
céc tién trinh hinh thanh dém den & cdc mau nay bi uc ché,
QI cua chung thdp hon so véi mau ddi ching. Nghién ctru
{rc ché tao ddm den & tom cling dugc thong bao bdi Nirmal,
et al. va Pardio, et al. Cac tac gia nay nghién ctru anh huong
cua cac dung dich acid feruvic, acid ascorbic, acid citric,
potassium sorbate va 4-hexyl resorcinol dén sy tao dom den
0 tom (Panaeus aztecus) [24, 25].
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Hinh 2. Gia tri QI ciia cic mau thi nghiém theo thoi gian bao quan
(¢ miu PC, x miu CK, e miu PP, m miu PP/CK). Phuong trinh
hoi quy tuyén tinh tuong tmg: y = 1,7392x + 0,3778, R? = 0,9928; y
=1,0253x - 1,2198, R*=0,9876; y = 1,1875x — 0,2446, R = 0,9973;
y=10,8974x — 0,5181, R?= 0,996, voi y 1a QI, x 1a ngay bao quan.

Bién déi TVB-N

Nhin chung, gia tri TVB-N ctia cac mau c6 su khéac biét
veé mat thong ké gitia cadc ngay (p<0,05) va tang dan theo
thoi gian bao quan (bang 2).

Bang 2. Gi tri TVB-N ciia cac miu tom thi nghiém theo thoi gian
bdo quén.

Thoi gian bdo

quin Méu bC Miéu CK Méu PP Méu PP/CK
1 64740,05 4322001 639001  4,61%0,00
2 TITH001  507+0,04 7414002 4,89°+0,01
3 9,09:40,01  548+0,08 831001  525%0,02
4 113740,03  6,7240,03  9,0340,04  6,77%0,04
5 14,58:0,08  8,89:0,07  11,650,07  8,28:0,01
6 18,8950,02  9.49%0,04  14,89%0,04  9,12%0,05
7 22,7320,02  12,1920,09  17,84:£0,03  11,71:£0,04
8 26,17+0,04 1441007  20,62%£0,02  13,87"+0,02
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9 32,30+0,05 15,7340,03  23,68+0,05  15,50+0,07
10 37,525:0,01 18,67%£0,02  28,05+0,02  18,38"0,02
11 23,160,001 32,4540,01  22,71+0,01
12 27,49"£0,01  37,14"+0,05  27,19"+0,06
13 32,36"+0,07 31,78'+0,03
14 36,12°+0,04 35,15°40,03
y=1,60x + y=L10x+ y=12x+ y=092x+
4,67 2,81 4,92 3,19
Phuong trinh hoi ~ R*=0,979 R2=0,949 R*=0,929  R?=0,894
quy tuyén tinh x: 1 dén4 x:1dén6 x:1dén 5 x:1dén6
y:TVB y=452x-  y=354x- y=405x— y=349%-
X: ngay 8,57 14,61 11,17 14,59
R2=0,991 R2=0,972 R*=0,988  R2=0,991
x:5dén 10 x7dénl4  x6dénl2 x7dénl4

Gia tri TVB-N & ngay 1 bang 6,46 mg/100 g; 4,32
mg/100 g; 6,39 mg/100 g va 4,41 mg/100 g, tuong ung véi
mau PC, CK, PP va PP/CK. Nhu vay, cic mau dugc bao
quéan chén khong c6 gia tri TVB-N thap hon. Diéu nay giai
thich do lién quan dén kha ning ting sinh cia vi sinh vat
trong moi truong chan khong. Ddi véi miu PC, TVB-N
& ngay 1 (6,47 mg/100 g) thap hon so véi nghién ciru cia
Reddy cung cong su [2] trén tom st 1a 8,92 mg/100 g va tom
pacific white la 8,01 mg/100 g [24], 7,9 mg/100 g [26], 7,2
mg/100 g [27]. Su khac biét nay cé thé giai thich 1a do co
su khéac nhau vé thanh phﬁn héa hoc gitra cac loai tom, diéu
kién nuodi, moi truong nudc, ché do thire an cling nhu diéu
kién sinh 1y & m&i loai [28, 29]. Bang 2 cho thiy, su bién do6i
gia tri TVB-N trai qua 2 giai doan cham va nhanh. Khoang
thoi gian giai doan 1 tir ngay 1 dén ngay 4 ddi véi mau DC,
dén ngay 6 dbi véi mau CK, dén ngay 5 d6i v6i mau PP va
dén ngay 6 ddi véi mau PP/CK. Sau do, gia tri TVB-N ting
nhanh ¢ nhiing ngay tiép theo.

TVB-N la tong luong cac chat dé bay hoi co tinh kiém.
Céc chit chu yéu tao nén thanh phan nay 14 trimethylamine
(TMA, san pham tir vi khuén gy won hong), ammonia (san
pham tir qua trinh deamine hoa cac amino acid) va DMA
(san pham tir qua trinh tw phan boi enzyme trong subt qua
trinh bao quan lanh). Cac hoat dong nay xay ra trong giai
doan phan huy [30]. Diéu d6 giai thich tai sao TVB-N ting
nhanh ¢ giai doan 2. Tai thoi diém duoc xem 14 han su dung
(theo két qua TVC) gia tri TVB-N 1a 26,17 mg/100 g; 34,39
mg/100 g; 28,05 mg/100 g va 27,19 mg/100 g, tuong ing
v6i cac mau BC, CK, PP va PP/CK. Cac gi4 tri nay déu thap
hon 35 mg/100 g dugce xem 1a giéi han cho phép déi voi
nguoi tiéu dung [30].

Bién doi TMA-N

TMA-N la mot thanh phan ctia TVB-N, dugc hinh thanh

tr TMAO thong qua hoat dong ciia enzyme TMAOase [31].
Gia tri TMA-N cua cac mau duge trinh bay trong bang 3.
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Bang 3. Gia tri TMA-N ciia cic miu tém thi nghi¢m theo thoi
gian bdo quan.

Théi gian bio quan  Méau PC Méu CK Mau PP Méau PP/CK

1 0,67:0,04 0,40%£0,03 0,59%£0,02 0,40%£0,04

2 0,89+0,05 0,59+0,03 0,75°+0,02 0,51°40,04

3 1,08:£0,02 0,79:+0,01 0,980,035 0,66%+0,01

4 1,5340,02 0,89%£0,02 1,3740,04 0,85%0,02

5 2,09:£0,01 1,21540,02 1,63£0,04 1,21°£0,03

6 3,34%+0,01 1,66%0,05 2,48+0,01 1,43%0,06

7 5,1540,04 2,24¢0,05 3,27¢0,01 1,902£0,07

8 7,36+0,07 3,02+0,06 4,94+0,04 2,39%+0,02

9 9,14+0,04 3,97+0,07 5,83+0,03 3,28+0,04

10 10,48£0,01 4,42540,03 7,195:0,02 4,2240,01

11 6,01'+0,05 9,2140,07 5,41+0,02

12 7,24 0,01 11,41m£0,01 7,02m£0,03

13 10,13%+0,05 9,57"+0,05

14 12,24°40,01 11,88°+0,05
y=028x+035 y=024x+0,10 y=027x+025 y=02Ix+0,10

. R?=0,957 R?=10,948 R?=0,980 R?=0,964

Phuong trinh hoi quy  x: 1 den 4 x: 1 dén 6 x:1dén5 x: 1 den 6

tuyén tinh

y: TMA

X: ngdy y=176x-693 y=139x-846 y=146x-682 y=141x-9,06
R*=0,994 2=0,936 *=0,977 R?=0,940
x: 5 den 10 x: 7den 14 x: 6 den 12 x: 7den 14

Két qua nghién ctru cho thay, gia tri TMA-N cia ngay
1 1a 0,67 mg/100 g; 0,4 mg/100 g; 0,59 mg/100 g va 0,4
mg/100 g, twong Umg véi cac mau PC, CK, PP va PP/
CK. Tuong ty nhu bién d6i TVB-N, gia tri TMA-N thay
d6i cham ¢ giai doan dau va nhanh ¢ giai doan sau. Tuy
nhién khoang thoi gian nay & cic mau hoan toan khac nhau,
nguyén nhan c6 thé do anh hudng cua viée xir 1y va bao
quan mau. Khoang thoi gian cia giai doan cham tir ngay 1
dén ngay 4 voi mau BC, dén ngay 6 voi mau CK, dén ngay
5 v6i mau PP va dén ngay 6 véi mau PP/CK. Tai cac thoi
diém nay gia tri TMA-N la 1,53 mg/100 g; 1,66 mg/100 g;
1,63 mg/100 g va 1,43 mg/100 g, twong mg cho cc mau
bC, CK, PP va PP/CK. Theo thong bao cua Bonnell [32],
c4 tuyét (cod) chét luong tuoi c6 TMA-N thap hon 1,5 mg/
100 g. Gi4 tri nay ciing twong dong voi danh gia cua Le, et
al. (2017) trén tom s, chét luong tom dat loai tdt co gia tri
TMA-N thap hon 1,51 mg/100 g [18]. TMA-N ctia cdc mau
khao sat ciing c6 gia tri gan bang 1,5 mg/100 g & thoi diém
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cudi cta giai doan 1 (1,86 mg/100 g; 1,66 mg/100 g; 1,63
mg/100 g; 1,43 mg/100 g), trudc khi di vao giai doan phan
huy. Tai thoi diém duoc xem 1a gi6i han cia han st dyng,
gia tri TMA-N cta cac mau dat nhu sau: 7,36 mg/100 g;
7,24 mg/100 g; 7,19 mg/100 g va 7,02 mg/100 g, twrong ung
vé6i cac mau DC, CK, PP va PP/CK.

Phuwong trinh héi quy tuyén tinh giiva TVB-N, TMA-N
va han sir dung déi véi cdc méu khéo sdt

Céc gia tri cua cac chi s6 nhin chung tang theo thoi gian
bdo quan. Han sir dung cuta céac mau khao sat dugc danh
gia dua trén két qua TVC. Céc chi s TVB-N va TMA-N
tang theo thoi gian bao quan. Vi vay, gia tri cia chiing c6
su twong quan tuyén tinh voi nhau. Tuy nhién, phuong trinh
hdi quy tuyén tinh dugc thé hién & 2 giai doan khac nhau
nhu da ban luan ¢ trén, va c6 sy khac bi¢t gitra cac khoang
thoi gian & cac mau. Panh gia cam quan theo phuwong phap
QIM cho két qua diém chit lwong tom st bién ddi tuyén tinh
theo ngay bao quan. Cac phuong trinh hdi quy tuyén tinh da
chtng minh diéu nay. Str dung phuong trinh hdi quy tuyén
tinh c6 thé uéc tinh han su dung con lai cho cac mau khao
st. Bang cach tién hanh d4nh gia chat lugng tdm bang QIM
dé c6 diém QI nhu mé ta & bang 1. Tiép theo, diém QI dugc
thay thé vao phuong trinh hdi quy tuong tng dé xac dinh
ngay bao quan. So sanh sé ngdy bao quan voi han sir dung
suy ra han bao quan con lai. Bang 4 md ta nhiing ban luén
da dé cap trén.

Bing 4. Phuong trinh hoi quy t‘uyén tinh giira TVB-N, TMA-N,
han s dung, va phuong trinh hoi quy tuyén tinh giira QI va ngay
bio quén ciia cac miu khio sat.

MauBC Mau CK Mau PP Méu CK/PP

Giai doan bién ddi chim

TVB=571TMA+2,73 TVB=450TMA  TVB=444TMA+384 TVB=463TMA+2,58

R*=0,99 +2,50 R*=0,924 R2=0,985

Tirngay | dén ngay 4 R2=0,933 Tingiy | dénngiyS  Tirngay I dénngay 6
Turngdy | dénngay 6

Giai doan bién ddi nhanh

TVB=2,55TMA+9,39 TVB=246TMA  TVB=25ITMA+9,09  TVBN=241TMA+830

R=0980 +132 k=099 R=0979

Tirngay 5 dén ngay 10 R?=0,980 Tingdy 6 denngay 12 Tirngdy 7 dénngay 14
Turngdy 7 dén
ngdy 14

Han st dung va phurong trinh hdi quy tuyén tinh giita QI va ngdy béo quin

HSD: 8 ngdy HSD: 12 ngdy HSD: 10 ngdy HSD: 12 ngdy

y=1,74x+03778 y=103x-1219%8  y=1,19x-02446 y=090x-0,5181

R2=0,9928 R*=0,9876 R2=0,9973 R*=0,99
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Keét luan

Su bién ddi chat luwgng tdm st sau thu hoach dugc xu
1y bang cac ky thuat bao quan khéc nhau di duoc tién hanh
trong nghién ctru nay. Céc yéu té cam quan, hoa sinh va vi
sinh dugc st dung trong nghién cttu da chung minh dugc
hiéu qua ctia chung. Céc chi s6 chat lugng sir dung vao tién
trinh danh gia da phat huy ning luc, phan anh su bién doi
chat luong trong sudt qua trinh bao quan. Cac chi sd chat
luong héa hoc TVB-N, TMA-N c6 tuong quan tuyén tinh
véi thoi gian bdo quan theo hai giai doan khac nhau, tuong
mg vé6i giai doan ty phan va phan huy. Tai thoi diém dugc
danh gia la han su dung TVB-N = 26,17; 27,49; 28,05 va
27,19 mg/100g twong tmg véi cic mau PC, CK, PP va PP/
CK. Tuong tu, gia tri TMA-N tai thoi diém nay 14 7,36; 7,24;
7,19; 7,02 tuong tmg cho cho cic mau khao sit. Phuong
trinh hdi quy tuyén tinh giita TVB-N va TMA-N di dugc
xdy dung cho timg mau khao sat theo hai giai doan khac
nhau. Péy 1a diém méi cua nghién ctru. Dic biét, phuong
phap QIM thé hién hiéu qua trong danh gia cam quan. Gia
tri QI co thé cho ching ta udc tinh han st dung con lai
cua tom. Gia tri QI tai thoi diém gidi han c6 su khac biét
gitra cac mau. Cu thé QI = 14,33; 11,37; 11,58; 10,40 tuong
ung véi cac mau BC, CK, PP, PP/CK. Tém duoc bao quan
trong diéu kién chan khong két hop véi xir Iy qua dung dich
polyphenol ¢6 kha ning tic ché tién trinh tao ddm den, ting
gi4 tri v& mit cam quan, va ting gia tri kinh té. K¥ thuat bao
quan chan khong c6 han st dung 12 ngay so véi bdo quan
thong thuong la 8 ngay.
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Panh gié kha nang chiu han va mot s0 chi tiéu
sinh hoa cua cac dong ngo chuyén gen ZmDREB2A
trong diéu kién han nhan tao ¢ giai doan cay con

Poan Thi Bich Thio', Nguyén Xuin Thing", Lé Tuin Anh', L& Cong Tung', Nguyén Thi Thu Hoai',
Lé Cong Luc!, Nong Vin Hai%, Bui Manh Cuong!

'Vién Nghién ciru ngo, Vién Khoa hoc Nong nghiép Viét Nam
’Vién Nghién ciru hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 12/2/2019; ngay chuyén phan bién 18/2/2019; ngay nhan phan bién 20/3/2019; ngay chip nhén ding 8/4/2019

Tém tit:

Nhém yéu té phién ma DREB (Dehydration Responsive Element Binding) lién quan chit ché dén co ché phan irng ciia
thwe vat déi véi diéu kién bt thuin ‘nhw han. Trong nghién ciru nay, cac dong ngo chuyén gen ZmDREB2A da dwgc
danh gia kha ning chiu han va mot 50 ch1 tiéu sinh hoa & giai doan cay con. Trong dleu kién gay han nhan tao, cac dong
ngo chuyen gen ZmDREB2A cé ty 1é song cao hon khoang 2,5 lan so V0'l dong nén khong chuyen gen. Hinh thai cua
dong mang gen ZmDREB2A co biéu hién chiu han tot hon so véi dong nén, trong do chiéu dai ré ciia dong chuyen gen
16m hon 21-28% so v6i dong nén. Khi gap han, dong chuyén gen ZmDREB2A cing duy tri dwg'c ham lwgng chlorophyll
(Chl) cao hon 10% so véi cac dong nén, dong thoi tich lity dworc lwgng chit didu hoa tham thau nhw proline tang 2,5-4,5
lin, carbohydrate khong cau triic (Non Structural Carbohydrate - NSC) nhiéu hon 28-35% so véi dong nén.

Tir khéa: ciy ngd, chiu han, chuyén gen, proline, ZmDREB2A.

Chi sé phén logi: 4.6

Pat van de

Thue vat ludn phai ddi mat voi nhidu yéu 6 bat thuan
co trong diéu kién moi truong nhu han, man, nong... Cac
yéu té bat thuan da anh hudng téi khoang 10% dién tich
dat trong va dan t61 sy sut giam hon 50% san lugng trung
binh ciia cac cy trong chinh trén thé gidi, trong do co cay
ngo [1]. Tinh hinh han han da, dang va sé t1ep tuc dién ra
nghiém trong, khién cho viéc nghién ctru nang cao kha ning
chiu han cua cay trong n6i chung va ciy ngd noi riéng ngay
cang cap thiét.

Co ché dap tng voi yéu to bét thuan cua thuc vat lién
quan dén nhoém gen ma hoa cac yéu t6 phién ma. Trong do,
DREB 14 mot nhém yéu té phién ma quan trong, dong vai
tro chu dao trong dap mg voi nhiéu yéu td bat thuan khac
nhau. Thong qua yéu to DREB c¢6 tac dong cis va vung bam
ADN AP2/ERF, yéu t6 phién ma DREB giup tdng cuong
kha ning chéng chiu cua cdy trong ddi véi diéu kién han,
man, nong [2].

Gen ZmDREB2A mi héa cho nhan t6 phién mi nhom
DREB & ciy ngd duoc ting cudng biéu hién khi cdy ngd
gap diéu kién han, man, néng va lanh. Nghién ctru chuyén
gen ZmDREB2A4 vao cay mo hinh Arabidopsis thaliana cho
thiy, gen nay dong vai tro diéu hoa biéu hién cia cac gen
lién quan dén ca diéu kién han va nong, 1am ting cuong bleu
hién cac gen ma hoa protein LEA, cac gen lién quan dén s6c

‘Tac gia lién hé: Email: nxthang@gmail.com
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nhiét va giai doc té bao [3]. Chuyén gen thudéc nhom DREB
cling gitip tang kha nang chéng chiu diéu kién bat thuan &
céc cdy trong khac nhu thudc 14 [4], Iba [5] va lua mi [6].

Trong nghién ctru nay, ching t6i tién hanh danh gia kha
nang chiu han va mot s6 chi tiéu sinh héa cua cac dong
ngd chuyén gen ZmDREB2A & giai doan cdy con. Két qua
nghién ctru 1a co s& dé sang loc va lya chon nguén vat liéu
phuc vu cho cong tic chon tao gidng ngd lai c6 kha ning
chiu han.

Vat liéu va phuong phap nghién cifu
Vit liéu nghién ciru

Vit lidu nghién ctru 1a cic dong ngd chuyén gen
ZmDREB2A va dong nén tuong tng (bang 1).

Bang 1. Danh sach cac dong ngé tham gia thi nghiém.

TT  Tén dong Ghi chu

1 K3 Dong nén khong chuyén gen
2 K3-CG Dong chuyén gen ZmDREB2A
3 K7 Dong nén khong chuyén gen
4 K7-CG Dong chuyén gen ZmDREB2A
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Evaluation of biochemical parameters
and drought resistance in ZmDREB2A
transgenic maize at the seedling stage
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Abstract:

DREB transcription factor group is related to responses
of plants to abiotic stresses including drought. In this
study, the ZmDREB2A transgenic maize lines at the
seedling stage were evaluated for drought resistance
and biochemical characteristics. The survival rate of
ZmDREB2A lines were 2.5 times higher than wildtype
plants in artificial drought tests. Morphological
characteristics also showed the rootlength of ZmDREB2A
lines were 21-28% higher than that of control groups,
which indicates ZmDREB2A lines could suffer drought
better. Moreover, the chlorophyll concentration of
ZmDREB2A lines was 10% higher than the wildtype in
drought condition. Other parameters such as proline
and nonstructural carbohydrate accumulation of the
transgenic lines were higher as compared to control
groups.

Keywords: drought resistance, maize, proline, transgenic,
ZmDREB?2A.

Classification number: 4.6

Phuwong phap nghién ciru

Gay han nhan tao ¢ giai doagn cdy con: thi nghiém gay
han nhan tao duoc tién hanh & giai doan cay con trong nha
ludi theo phuong phap cua Camacho va Caraballo (1994)
[7]. Hat ngd dugc gieo trong x6 chita gia thé xi than va dat
da tudi nude bao hoa. Tia bo cac cay khong dong déu, gitr
lai 6 cay/x0, 3 cdy bén trai la dong ngo khong mang gen
ZmDREB2A (dong nén), 3 ciy bén phai dong ngd mang gen
ZmDREB2A. Tién hanh khong tudi nudc lién tuc 15 ngay
khi cy c6 5-7 1a nhim gay han, danh gia biéu hién cay trong
diéu kién han. Sau d6 tudi nudc tro lai trong 7 ngay va danh
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gi4 ty 1¢ cay song, kha ning hdi phyc sau han.

Xac dinh ham lwong Chl: ham lugng Chl dugc xac dinh
theo phuong phap cua Porra (2006) [8]. M4 14 (10 mg) duge
dua vao ong eppendorf. B6 sung 20 ul aceton 80%, nghién
bang chay nhya, sau d6 thém aceton 80% d¢é dat thé tich 1,5
ml. Ly tdm & 2.000 vong/phut trong 1 phut, thu 1 ml dich
ndi. Po quang phd hip thy & budc séng 646 va 664 nm.
Ham lugng Chl dugc tinh theo cong thiic:

~ Chla (ng/mg) =[12,7 x (A 664) — 2,69 x (A 646)] x h¢
s0 pha loang
_ Chlb (ng/mg) = [22,9 x (A 646) — 4,68 x (A 664)] x hé

sO pha loang

Xac dinh ham lwong proline: ham lugng proline dugc
xéc dinh bang phuong phap so mau [9]. M6 14 (50 mg) dugc
nghién trong nito 16ng, bo vao éng eppendorf 2 ml. B6 sung
1,5 ml acid sulfosalicylic 3% (w/v), lic déu, sau d6 ly tam &
7.000 vong/phut trong 20 phiit. Thu 300 pl dich ndi, bd sung
600 pl axit sulfosalicylic 3%.

Thuyec hién phan tmg mau bang cach 1iy 200 pl dich trong
cho vao dng eppendorf, bo sung 200 pl axit axetic va 200
ul dung dich ninhydrin (0,1 g ninhydrin + 2,4 ml axit axetic
+ 1,6 ml acid phosphoric 6M), . phan tng ¢ 100°C trong
1 gid, sau d6 dung phan tng. B6 sung 400 pl toluence vao
hdn hop phan tng, lic déu, thu 200 pl dich noi. Tiép tuc bd
sung 800 ul toluence va do quang phd & bude song 520 nm.
Xay dung dudng chuan dé tinh ham luong proline.

Xac dinh ham lwong NSC: ham lugng NSC dugc xac
dinh theo phuong phéap cuia Ohnishi va Horie (1999) [10].
Mau 14 (0,5 g) dugc nghién nho, cho vao dng falcon 50 ml,
thém 30 ml nudc cat rdi dun & 100°C trong 60 phut. Sau khi
ong ngudi, bd sung 20 ml Sodium phosphate-phosphoric
acid buffer (pH 7,4). Lic & 200 vong/phut, nhiét d6 40°C
trong 24h. Loc mau bang gidy loc roi 1am khé phan cin thu
duoc ¢ 135°C trong 4h. Can lugng mau con lai va tinh ham
luong NSC theo cong thuc:

NSC (%) = (Khéi lwong maw/Khéi lugng miu sau siy)/
Khoi lwong mau x 100

Xir Iy s6 liéu: sb litu duoc xir Iy bang chuong trinh
IRRISTAT 5.0 va Microsoft Excel 2013.

£ 2 ~ 2 ~
Ket qua va thao ludn

Hinh thdi va kha nang phuc hoi ciia cdc dong ngé mang
gen ZmDREB2A trong diéu kién han

Giai doan trudc khi xu 1y han nhan tao, cac dong ngd
déu phat trién binh thuong (hinh 1A va 2A). Pén giai doan
gy han, cac dong ngd thi nghiém co biéu hién cudn 14 &
muc do khac nhau, sinh truong cham lai so véi dédi chung
duogc tudi nuée diy da (hinh 1B va 2B). Sau 15 ngay giy
han, cay ng6 bi han xuat hién 14 chét kho & t?mg 14 dudi va
dinh 14.
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A: chwa xir Iy han B: da xir ly han

C: sau khi phuc hi

Hinh 1. Hinh th4i cic dong ngo K3 chuyen gen va dong nén trong giai doan gy han.
Ghi chtt: 3 ciy bén tri: dong chuyén gen; 3 cdy bén phai: dong nén; cong thirc 1: tudi nude day du (CT1); cong thirc 2: gdy han va phuc hdi (CT2); K3: dong

nén; K3-CG: dong K3 mang gen ZmDREB2A.

KICG| K7

cn | cn

A: chua xir ly han B: da xir Iy han

C: sau khi phuc hdi

Hinh 2. Hinh thii cac dong ngé K7 chuyén gen va dong nén trong giai doan giy han.

Két thuc giai doan gy han va tudi nude tré lai, dong
ngd K3-CG va K7-CG mang gen ZmDREB2A c6 biéu hién
phuc hdi sinh truéng nhanh hon dong nén, thé hién qua hinh
thai va ty 18 cdy séng cao hon (hinh 1C va 2C). Ty 18 séng

clia cay K3-CG co gen ZmDREB2A (66,6%) cao gip 2,5
14n so v6i dong nén K3 (26,6%). Cac cay K7-CG mang gen
ZmDREB2A c6 ty 1& sdng cao hon 2,6 1an so v&i dong nén
(hinh 3).

100

86.6

80
® 50
9
v
&
o 40 33.3
=

) I

0

K3-CG K7 K7-CG
W Han Khong han

Hinh 3. Ty 1¢ ciy séng ciia cac dong ngd K3, K7 - mang gen
ZmDREB2A va cac dong nén twong tng sau khi két thuc giai doan
han va dwgc tuéi phuc hoi.

Dic diém thin ld va ré ciia cic dong ngé mang gen
ZmDREB2A trong diéu kién han

Trong diéu kién tudi nudc du, cac cay ngd cung nguon
sinh trudng, phat trién dong déu ve than 1a va ré, khong c6
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khéc biét mang ¥ nghia thong ké giita dong K3 va K3-CG
hodc gitra dong K7 va K7-CG. O diéu kién han nhan tao,
cac dong ngd chuyén gen ZmDREB2A cb chiéu dai, khoi
luong cua than 14 va ré, thé tich ré cao hon so voi dong nén
(bang 2). Trong d6, kha ning phat trién bo ré trong diéu kién
han 14 mot dic diém quan trong gitp thyuc vét chdng chiu
stress han. Do d6, day 1a mét tiéu chi quan trong trong chon
gidng chiu han. O diéu kién han, chiéu dai r& cua d(‘)ng K3-
CG glam 11,21% so voi khong gay han, con dong nén (K3)
glam dén 30,69%. Tuong tu, dong K7-CG gip han <6 chiéu
dai ré giam 9,92% so voi khong gay han. Dong nén tuong
tmg (K7) c6 ty 1é giam chiéu dai ré 1én t&i 25,74%. Qua két
Bing 2. Dic diém thﬁn‘ 14 va ré tu"o’i cuia cac dong ngd mang gen
ZmDREB2A va dong nén trong dieu kién han nhén tao.

Chibu i thdnld ~ Chitu dairf Khi lgng thin Thétch ré

(o) () tmig K lomgretwi(g)
Tk Tk Tk Tk Tk
Ding giim giim giim gidm giim
Khing o vdi Khing 5o vii Khing 5o vii Khing o vii Khing 5o véi
B pe by F dm by e b T ok by T e by
an han han han han

(%) (%) (%) (%) %)
K3y 57728 2898 1608 B0 08 397 18T 6655 194 831 100 452 7765
KRG 835 715 2507 2060 B 120 3% 1076 o431 0% 1% 60 191 4% M
KT 567 718 212 1950 2626 254 306 ILT M 034 1% 8265 L3 464 7565
K-CG 602 708 2161 2360 2620 992 416 1096 6204 08 1% 4 200 465 5505

=
=

42 57 28 12 09
18D, 1% 092 0,168 0,02 0,013
91
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qua ¢ bang 2 cho théy, & tat ca cac chi ti€u danh gia (chléu
dai than 14, chleu dai ré, khoi lugng ré tuoi, thé tich ré tuoi)
ctia cac dong nén co ty 1¢ giita gay han va khong gy han
cao hon ¢ dong chuyen gen tuong tng, diéu do ching to cac
dong chuyen gen c6 kha ning sinh truéng va phat trién hon
céc dong nén trong diéu kién han.

Danh gia cac dic diém hinh thai giita hai dong ngd mang
gen ZmDREB2A cho thiy, dong K7-CG ¢6 kha nang sinh
truong, phat trién va chiu han cao hon dong K3-CG. O didu
kién han, dong K7-CG c¢6 chiéu dai r& 16n nhét trong cac
dong ngd thi nghiém (23,6 cm), cao hon 14,5% so voi dong
K3-CG. Bén canh do, chiéu dai than 14 cua dong K7-CG
(60,2 cm) 16n hon 12,5% so voi chiéu dai than 14 cia dong
K3-CG (53,5 cm).

Kha ning tich Iy sinh khdi cua cac cay chuyen gen
ZmDREB2A cao hon so v6i cdy khong chuyen gen, thé hién
qua khéi luong than 14 va ré kho (bang 3). 0 dleq kién han
nhan tao, dong K3-CG va K7-CG ¢6 tong sinh khoi kho cao
hon 50 v6i dong nén tuong ung 2,48‘V2‘1 2,2 lan. Cac dong
ngd nén K3, K7 ¢o ty 1é giam manh vé khoi luong than kho
(87,15-89,5%), ré kho (83,33-76 ,27%), trong khi cac dong
chuyén gen tuong tng ty 18 nay thap hon rd rét.

Bang 3. Khi lwong thén, ré khé, téng sinh khoi kho ciia cac dong
ngd mang gen ZmDREB2A va dong nén trong diéu kién han nhan
tao.

Khoi lrgg than khd (g) Khoi lgng ré kho (g) Tong sinh khii kho (g)

Dong Khing sTj :i"lgiém Khéng sTt')l; ‘{i}é’i‘im Khing sTf iitgiﬁm

Han han khéng han Han han khdng han Han han khdng han
(%) (%) (%)

K3 059 5,62 89,50 0,09 0,54 8333 0,68 6,16 88,96

K3-CG 153 563 72,82 0,16 0,55 7091 1,69 6,18 72,65

K7 0,74 576 87,15 0,14 059 76,27 088 635 86,14

K7-CG 172 577 70,19 022 06 63,33 194 637 69,54

s 08 47 1

Isp,. 0,019 0,012 0,028

Ddnh gid mét sé chi tiéu sinh héa ciia cdc dong ngé
chuyén gen ZmDREB2A trong diéu kién han nhén tao

Ham luong Chl cua cac dong ngd trong didu kién han
giam manh so véi diéu kién binh thudng (hinh 4). Khi tudi
da nuoc, ham Iugng Chl a khong c6 khac biét mang y nghia
thong ké giira cay chuyén gen ZmDREB2A va cay khong
chuyén gen. Ham lugng Chl a ¢ cdc dong ngd nam trong
khoang 27-30 pg/mg & diéu kién binh thuong. Truong hop
gap stress han, ham lugng Chl a & dong K3, K3-CG dat lan
luot 11,6 va 14,4 ug/mg, twong tng voi muc giam 58 va
48% so voi didu kién khong han. Dong K7, K7-CG c6 ham
luong Chl a 1a 14,6 va 18,3 pg/mg, tuong Gng giam 51 va
40% so voi didu kién tudi ddy du.
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Hinh 4. Ham lwgng Chl a va b ciia cic dong ngd chuyén gen
ZmDREB2A va dong nén.

Véi vai tro 1 nhém sic td phy, ham luong Chl b thap
hon so voi Chl a. Ham lugng Chl b & cac dong chuyén gen
va dong nén tuong dwong nhau khi duoc tudi day du. Dudi
diéu kién han, ham lugng Chl b & mau K3 va K3-CG giam
xudng con 2,1 va 2,6 ug/mg, trong khi & K7 va K7-CG la
2,78 va 3,09 pg/mg.

Téc dong cua han lam gidm manh ham lugng Chl khong
chi & ngé ma con ¢ nhiéu loai cay khac nhau [11, 12]. Tuy
nhién, cac cdy chuyén gen ZmDREB2A4 (K3-CG, K7-CG)
duy tri dugc ham lugng Chl a va b cao hon so véi cay khong
chuyén gen khoang 10%.

Mot trong nhitng co ché lién quan dén kha nang chiu han
cua cay tréng la su tich liy cac chat hoa tan nhu proline.
Proline 14 axit amin gitp diéu hoa ap suit tham thau té bao,
dugc ting cuong tich liy khi thuc vat gap diéu kién bat
thuan nhu han [13].

Ham luong proline ty do ¢ dong ng6 dat muc 2 pg/mg
trong diéu kién binh thuong va ting manh trong diéu kién
han (hinh 5). Du6i tac dong cia han, ham lugng proline ty
do trong dong ngd K3, K3-CG ting lan luot 2,5 14n va 4 1an
so v6i diéu kién binh thuong, dat mirc 0,49 va 0,81 ug/mg.
Dong K7 va K7-CG gap han c6 ham lugng proline 1a 0,71
va 0,92 pg/mg, twong tmg gip 3,55 va 4,5 1an so véi didu
kién khong han. Su gia tang ham luong proline ty do 1a mot
dap tmg voi diéu kién han xay ra & ca cdy chuyén gen va
khong chuyén gen. So sanh giita cac dong thi nghiém, cac
dong chuyén gen ZmDREB2A tong hop lugng proline tu do
nhiéu hon so v&i dong nén.
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Hinh 5. Ham lwgng proline ciia cic dong ngé chuyén gen
ZmDREB2A va dong nén.

Két qué trén tu(mg déng v6i cac nghién ctru trén thé gidi
vé han & cdy ngd. Jain va cs (2010) [14] da st dung sorbitol
dé gay han nhan tao in vitro, cho thay tuong quan tuyén
tinh giita ndng do sorbitol trong moi trudng va ham lugng
proline ¢ 14 ngd. Nghién ctu cia Efeoglu va cs (2009) [15]
trén 3 giéng ngd Doge, Luce, Vero ciing cho thdy, ham
luong proline ting 1én dang ké khi giy han nhan tao bang
cach khong tudi nude trong 12 ngay.

ug/mg Ham lwvong NSC
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6
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o
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Hinh 6. Ham lugng NSC ciia cic dong ngd chuyén gen ZmDREB2A
va dong nén.

Bén canh proline, ham lugng céc dang NSC ciing thuong
gia tang khi thuc vat gap stress han, voi vai tro diéu hoa ap
sudt tham thdu. O diéu kién tuéi nudc day du, ham lugng
NSC & dong chuyén gen ZmDREB2A va dong nén tuong
duong nhau. Khi gép han, dong K3-CG c6 ham lugng NSC
1an luot dat 6,76 ug/mg, cao hon 28% so véi dong K3 (5,27
ng/mg). Ham lwong NSC trong diéu kién han ¢ dong K7-
CG la 7,55 pg/mg, cao hon 35% so véi dong K7 (5,6 pg/
mg) (hinh 6).

Nhu véy, khi gdp stress han, cac dong ngéd chuyén gen
ZmDREB2A4 (K3-CG, K7-CG) c6 ham lugng Chl, proline
va NSC cao hon dong nén (K3, K7). Giita hai dong chuyén
gen, céc chi sé nay & dong K7-CG cao hon so véi dong K3-
CG. Két qua phan tich sinh hoa phu hop v6i nhitng danh gia
ve dac diém hinh thai cua cdc dong ng6 tham gia thi nghiém.

Keét luan

Nghién ctru da danh gia dugc kha nang chiu han cua
dong ngoé K3-CG, K7-CG mang gen ZmDREB2A4 cung
dong nén tuong tmg (K3, K7) & giai doan cy con. Két qua
cho thiy, cic dong ngd chuyén gen ZmDREB2A c6 ty 1€
sdng cao hon khoang 2,5 1an so voi dong nén. Cac dic diém
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hinh thai va sinh héa lién quan dén kha ndng chiu han ¢
dong chuyén gen (K3-CG, K7-CG) bleu hién tot hon dong
nén (K3 K7). Do do, day la nhung ngudn vt liéu tiém ning
cho cong tac chon tao giong ngd chiu han.

Pé nghi tié'p7 tuc danh gid kha nang chiu han cta cac
dong ngd chuyén gen ZmDREB2A & cac giai doan sinh
truong khac (trudc va sau tro).
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Pic diém di truyén trinh tw loai lan Hai hong
Paphiopedilum delenatii dac hiru Viét Nam
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Lan Hai 1a nhirng loai lan dep va quy nén hién nay bi khai thac qua mirc va mua ban trai phép ¢ Viét Nam. Trong
d6, Lan Hai hong 1a loai lan Hai diic hitu Viét Nam ciing giip tinh trang twong tw. Viéc ing dung mi vach ADN dé
nhén dién cac loai lan Hai thwong mai, giip han ché mua bén trai phép do dinh danh sai 1a diéu cin thiét. Nghién
ciru nay dwoc thue hién nhim tim hiéu dic diém di truyén trinh ty mét s6 ving ADN chi thi ciia loai lan Hai hong,
cung cép trinh tw ADN giiip nhin dién chinh x4c va bao ton loai lan quy nay. Nghién ciru da thu dwge 3 miu lan Hai
héng dic hiru va giai trinh tw, phan tich dic diém di truyén cho 6 ving trinh tw gdm rpoB, rpoC1, trnH-psbA, ITS,
matK va trnL, cho thiy tinh thong nhit vé mit di truyén cia loai.

Tir khoa: 1TS, lan Hai hﬁng, matK, rpoB, rpoC1, trnH-psbA, trnL.

Chi s6 phén loai: 4.6

Md dau

Lan Hai trén thé gi¢i va ¢ Viét Nam 1a loai thyc vat canh dugc
yéu thich. Véi vé dep tu nhién cling nhu nhiing nét déc biét cla
n6 nén lan Hai b sin ling va budn ban rat nhiéu, dan dén nguy
co de doa tuyét chung. Viét Nam la mot nudce co $0 lugng loai lan
Hai dimg hang d4u thé giéi. Nhung theo thdng ké cta IUCN cho
thiy, vi 24 loai lan Hai Viét Nam thi c6 dén 23 loai ndm trong
danh sach de doa tuyét chung. Tinh trang thu hai cling nhu buén
lau khong thé kiém soat di dan dén viéc ngay cang nhiéu loai lan
Hai bi tan diét hon. Viéc nhan dién va kiém soat kip thoi s€ gitp
han ché viéc thu hai cling nhu buon ban trai phép, lam giam nguy
co tuyét chung. Phuong phap nhan dién loai bang k§ thudt phan
tir c6 thé néi 1a hiru hiéu nhét. Béng viéc st dung mot luong mau
rat nho tir cac bo phan cua cay nhu ré, than, 14, phuong phép nhan
dién phan tir cho ta két qua v6i o chinh xéc cao, gitip nhanh chong
ciing nhu chinh x4c trong viéc nhan dang loai lan Hai dé kip thoi
ngan chin nan budn ban trai phép va gop phin bao ton loai nay.

Niam 2009, Yao va cs di nghién ciru trinh ty ma vach dé phan
dinh loai lan Hoang thao (Dendrobium) nho trinh ty ma héa ADN
trén ving gen luc lap trnH - pspA ctia 17 loai Dendrobium. Két qua
cho théy, vung gene trnH-pspA c6 thé st dyung nhu mot ma vach dé
phan bi¢t Dendrobium véi nhiing loai khac [1].

Nam 2012, Parveen va cs nghién ctru xay dung h¢ thong ADN
barcode cho céc loai lan Hai An D¢ c6 nguy co tuyét ching dua

“Tac gia lién hé: Email: tranhoangdung1975@gmail.com
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vao 5 ving gen rpoB, rpoC1, rbeL, matK va ITS. Két qua nghién
ciru cho thdy, matK 1 ving phan dinh loai tot nhat (dat 100%),
ving trinh tw gen matK con c6 thé xéc dinh chinh xéc b me clia
cac giong lai giita cac loai, con ving ITS phan dinh loai la 50% [2].

Nim 2012, Guo va cs da nghién ctru sy tién héa va phan bd
dia ly sinh vt ctia lan Hai. Két qua cho thiy da giai quyét tot cac
nhanh don nganh (Monophyletic branch) cho tat ca céc loai trong
nghién ctru dya vao trinh ty phan tich 6 h¢ gen lyc lap: matK, rbcL,
ycfl, yef2, rpoCl, rpoC2 va 2 h¢ gene nhan: ACO, LFY [3].

Nam 2013, Kim va cs da nghién ctu vé viée xé4c dinh phan tir
cua cac loai lan Hai (Cypripedilum, Orchidaceae) ciia Han Québc
c6 nguy co bj tuyét chung va lién quan dén don vi phan loai (taxa).
Trong nghién ctru nay, tac gia da stir dung 2 ving cla hé gen luc lap
poC2 va ving giita gen atpH-aptF dé tao ra h¢ thong nhan dang
phan tir d6i v6i mot so loai trong chi Cypripedilum [4].

Nam 2015, Ying va cs da xay dung thanh cong cdy phat sinh
loai va nhan dién céc loai lan chdu A bing 6 trinh tw gdm ving
nhan (nrITS, low-copy Xdh) va vung luc lap (matK, psbA-trnH,
trnL-F, trmS-trnG) [5].

Trong nudc, nam 2009, Phan Ké Long va cs da nhéan dién mot
s0 loai lan Hai ddc hiru cua Viét Nam va da nghién cuu mbi lién
hé voi céc loai lan trén thé gidi dua trén ving ITS dé bao ton bén
vitng cac loai lan c6 nguy co tuyét chung. Két qua phan tich cho
thy, ving ITS-rDNA cua 5 loai lan Hai Viét Nam dao dong 659-
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Abstract:

Paphiopedilum delenatii is known as an endemic orchid
species of Vietnam. The other species of Paphiopedilum
genus are all valuable but in overexploitation. This
study aimed to find out more about this species’s
genetic characteristics from some of sequence regions
of its genome. Three samples of Paphiopedilum delenatii
from the wild nature were collected for this study. The
nucleotide characteristics of six regions rpoB, rpoCl,
trnH-psbA, ITS, matK, and trnL were sequenced and
analysed, and the results exhibited the genetic uniformity
of the species.

Keywords: 1TS, matK, Paphiopedilum delenatii, rpoB,
rpoCl1, trnH-psbA, trnL.

Classification number: 4.6

700 bp. Hai mau Paphiopedilum villosum lay tir hai cdy riéng biét
hoan toan khong c6 sy khac nhau. Chicu dai ITS cta cac mau ¢
Viét Nam kha giong voi trinh ty da duge cong bo trén Genbank

[6].

Nam 2010, Nguyén Thi My Duyén va cs da nghién ctru pha hé
cac giong, loai lan (Orchidaceae) dua trén phan tich cac ving trinh
ty ITS, két qua cho thay 5 loai lan Hai Paphiopedilum delenatii,
P. concolor, P. paishii, P. hirsutissimum, P. primulium c6 quan hé
ho hang xa vé phan tich kiéu gen, mic du vé hinh thai ching duoc
xép cting mot nhom [7].

Khuat Hiru Trung va cs ciing di sir dung trinh tw ving ITS
(20m ITS1, 5.8 S, ITS2) dé phan biét 16 loai va 2 thir dudi loai
cta chi Paphiopedilum Viét Nam. Nghién ciru két ludn ring, cic
ving ¢6 do bién thién cao & ving ITS rét hitu ich cho viéc phan
tich phat sinh loai [8].

Nhu vy c6 nhiéu vung trinh ty duge st dung trén cac doi
tuong khac nhau cua hoa lan. Trong nghién ctru nay, ching toi st
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dung 6 vung trinh ty rpoB, rpoC1, trnH-psbA, ITS, matK va trnL
dé phan tich ddc diém trinh ty va nhan dién loai lan Hai hong déc
hitu Viét Nam ciling nhu mot so cac loai lan Hai Vit Nam lan can
khac.

Vat liéu va phuong phap nghién ciiu
Thu thip, xit Iy va bio quin méu

Mau 14 tuoi thu tai cy ¢ Vién Sinh hoc Tay Nguyén, dugc dua
v& phong thi nghiém, tién hanh rira sach bui ban bam trén 14 bang
nudc sach. Sau do tiép tuc rira lai mau béng nude cat khir ion.
Duing bong gon thim con 70° lau sach ca hai bé mit 14. Loai bo céc
mau bi hu hai, dp, nhiin, bénh, ddm den, kho héo hay di dang. Dé
kho mau, sau do giit trong thi zip ghi ky hiéu danh dau mau va bao
quan ¢ -20°C. Mau duoc dinh danh hinh thai boi cac chuyén gia
hinh thai dua vao cay co6 hoa.

Khuéch dai cdc viing trinh tw nhin dién lan Hai hong

Mot s6 ving trinh tu ching t6i st dung céc cip mdi cua cac
nghién ciru trude dé khuéch dai. Mot s6 ving trinh tu ching toi
tién hanh thiét ké cdc cip moi méi nham dat hiéu qua khuéch dai
cao hon ¢ nhig viing ¢6 do bién thién di truyén cao, phu hop v6i
muc dich nhan dién trinh tw. Dbi véi cac cap mdi duge thiét ké
mdi, ching toi da tién hanh thu nghiém trén mot s dbi tugng lan
Hai r6i méi ap dung rong rdi cho nghién ctru [9] (bang 1).

Bing 1. Cic mdi sit dung trong nghién ciru.

nte® dhn b i i
TS ITI-LHF  AGTCGTAACAAGGTTTC

(00bp) 1) 1HR  GTAAGTTTCTTICTCCTCC o
ik Fs6-mo  CCTATCCATCTGGAAATCTTAG

(1200bp)  RIZ6- GITCTAGCACAAGAAAGTCG

-~ trnL-F GGTAGAGCTACGACTTGATT P
(700bp) LR CGGTATTGACATGTAAAATGGGACT

poB 2F ATGCAACGTCAAGCAGTTCC

(600bp) 4 GATCCCAGCATCACAATTCC

paCl ILIF GTGGATACACTTCTTGATAATGG 011
(600bp) g3 TGAGAAAACATAAGTAAAGGGC

imHopsbA  PSHAST  CGCGCATGGTGGTTCACAATCC

(G00bp) e GTTATGCATGAACGTAATGCTC

Gidi va hi¢u chinh trinh tw

Sau khi PCR, nhing san phim cho ra két qua tot trén bang
soi ddc hiéu s¢ duge glii di giai trinh ty tai Cong ty FirstBase
Singapore. Két qua nhan dugc file trinh tu cua cac ving dugc
khuéch dai ca hai chiéu xudi va ngugc. Sau khi thu dugc két qua
trinh tu tho, phﬁn mém Finch TV s& giup doc trinh ty theo tin hiéu
huynh quang dé kiém tra tin hiéu ctia sin pham.
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Trinh ty ADN thuong dwoc giai trinh ty 2 chidu moi xudi va
moi ngugc. Viée gidi theo hai chiéu giup han ché tdi da viéc doc sai
base. Do trinh tu dugc gidi theo 2 chiéu nén mot trong hai trinh tu
can doi dau lai trén phén mém Finch TV trude khi tién hanh viée so
sanh. Cac trinh tyu 2 chiéu dugc dua vao phé“m mém Seaview, chon
cong cu Align dé sip giong cot théng hang tu dong [12]. Cac vi tri
sdp giong cot chua phu hop s& duge diéu chinh thi cong sau do.

Phdn tich tinh dic trung trinh tw

Phuong phdp so sdnh da hinh trinh ty st dung chirc nang
variable sites (cac diém bién di) ciia phan mém Mega 7.0 dé xéc
dinh céac vi tri dot bién. Ghi nhan thu cong cac vi tri mat doan
(deletion), chen doan (insertion), mat hogc chén mot nucleotide
(mononucleotide Indel).

Két gua va thao luan

Két qua thu méu

Ching t6i thu dugc 14 cia 3 mau lan Hai gdm 3 mau Hai hong
nguyén thé duoc danh mé s Del 2, Del 46 va Del 47 (hinh 1). Céc
mau duoc thu tai Vién Sinh hoc Tay Nguyén da dugc dinh danh
hinh thai.

Hinh 1. La ciia cic miu Hai hdng thu dwge trong nghién ciru.
Két qua khuéch dai va gidgi trinh tw cic mdu lan Hai hong

ADN téng s6 ctia 3 mau lan Hai hong Del 2, Del 46 va Del 47
(hinh 2) duoc sir dung dé khuéch dai ca 6 ving trinh ty gdm ving
ITS trong nhan, cac vung rpoB, rpoCl, trnH-psbA, matK, trnL
trong luc lap. Cac san pham khuéch dai duoc dién di kiém tra trén
gel agarose 1%.

Hinh 2. Két qua tich ADN téng s6 trén 3 mﬁu lan Hai hong,

Ch thich: vét mau sang dam dai va rd thé hién nong d6 ADN cao, ADN sau khi tajch
do durt gay thanh cac kich thudce khac nhau nén thé hién thanh vét trai dai tir trén xuong
dudi sau khi dién di.

Két qua dién di cho thdy, cac san pham PCR & 5 vung trinh
ty rpoB, rpoCl, ITS, matK, trnL (hinh 3, 4) déu duoc khuéch dai
thanh ¢ong v6i chiéu dai san pham dang voi dy kién, tuong tmg
1a 600, 600, 900, 1.300 va 700 bp. Két qua giai trinh ty déu cho
tin hiu tot ¢ ca chiéu xudi va chiéu ngugc. Sau khi sap giong cot
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va hi¢u chinh d9 tin cdy dua vao ph?m mém Seaview, cac trinh tu
duoc cit bo bot hai dau nhidu, ghép chiéu xudi va chiéu nguoc
thanh mat trinh ty théng nhit, chiéu dai cac vung trinh tu con 500,
500, 750, 1.500 va 550 bp ¢ cac vung tuong Ung trén. Két qua
trinh ty duoc so sanh vai cac trinh ty lan Hai hf”)ng tham khao tir
GenBank dé phan tich dac diém da hinh trinh ty.

Del Del  Del Del  Del Del
46 47 _— 2 46 47
1.000 bp w—
500 bp ) y\ \ 1.100 bp

600 bp

rpoCl trnH-pshA

Hinh 3. Két qua khuéch dai viing rpoB, rpoC1 va trnH-psbA trén 3 miu

lan Hai hong

Chu thich: san pham PCR khuéch dai thanh cong s€ thé hién thanh mot bang sang gon
10 nét sau khi dién di va xem du6i 4nh sang huynh quang. Sin pham PCR dugc dién di
ciing thang ADN dé biét dugc kich thude cua chiéu dai doan khuéch dai.

1.500bp Del 2 Del 46 Del 47

-Q-

700 bp

~ Del2 Del46 Del 47 Del 2 Del 46 Del '47

1.000 bp . Yo x

1.300 bp

900 bp

ITS matK

Hinh 4. Két qua khuéch dai ving ITS, matK va trnL trén 3 mAu lan Hai

hong

Chi thich: san pham PCR khuéch dai thanh cong s& thé hién thanh mot bang sang gon
10 nét sau khi dién di va xem du6i 4nh sang huynh quang. Sén pham PCR dugc dién di
ciing thang ADN dé biét dugc kich thude cua chiéu dai doan khuéch dai.

Riéng ving trnH-psbA mic di cudi cing khuéch dai thanh
cong ca 3 miu nhung phai lp lai phan tmg PCR nhiéu lan va
chi giai trinh ty dugc mot doan dai khoang 200 bp chiéu F, 600
bp chiéu R, tin hiéu x4u khong thé sir dung dé phan tich duoc.
Két qua nay c6 thé giai thich 1a do ving trnH-psbA 1a ving nim
gilra hal gen (1ntergemc spacer - IGS) nén tinh blen thién cua
ving rit cao va khong on dinh, dan dén trinh tu moi pho quat
¢6 thé khong tring khdp hoan toan véi trinh tu ciia mau, do do
phan tmg khuéch dai c6 ty 1¢ thanh cong thap. Pdng thoi, do
phan tmg PCR duoc thuc hién bing cip mdi theo hai chiéu xuéi
va nguoc, trong khi ddc diém ciia phan ng giai trinh tw Sanger
chi thuc hién theo mot chiéu, dan dén két qué giai trinh tw khong
phai ludn ddc hiéu nhu két qua khuéch dai ma cac peak tin hiéu
¢6 thé bi nhiéu hodc khong doc duoc tin hiéu. Két qua nay hoan
toan phi hop v6i mot s cong bd true day [13, 14]. Nhu vay,
ving trnH-psbA khong phu hop dé 1am trinh ty nhan dién cho
cac loai lan Hai hong.

So sdnh tinh da hinh trinh tw ciia lan Hai hong Viét Nam
trong nghién civu va trinh tw ciia lan Hai hong trén Genbank

Chiéu dai sdp giong cot cta cac ving rpoB, rpoCl, ITS,
matK va trmL tuong ung 1a 485, 306, 700, 750 va 521 bp. Khi
phan tich da hinh nucleotide, cac mau cta Viét Nam giong véi
nhau hoan toan theo tung vung & ca 5 trinh ty 13 rpoB, rpoCl,
ITS, matK va trnL. Tu d6 rit ra dugce trinh ty nucleotide chung
cho loai Hai hong Viét Nam & cac ving nghién ctru nhu sau:
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rpoB:

ACTGGGTTAGAAGGCCAAACGGCTCTAGATT
CGGGTATTTCAGCTATAGCCGAACACAAGGG
AAAAATCATTTATACTGATACTCACAAGATCG
TTTTCTCAAGTAATGGGGATACTCTAAGCATT
CCATTAGTTATGTATCAACGTTCCAACAAGAA
TACTTGTATGCATCAAAAAACTCAGGTTCGG
CGGGGTAAATATATTAAAAAGGGACAAATTA
TAGCGGGCGGTGCGGCCACAGCTGGTGGAG
AACTCGCTTTAGGAAAAAATGTATTAGTAGC
TTATATGCCATGGGAAGGTTACAATTTTGAAGACG
CAGTACTAATTAGTGAACGTCTGGTTTATGAAGATA
TTTATACTTCTTTTCACATCCGGAAATATGAAAT
TCAGACTCATGTAACAAGCCAAGGTCCTGAAAGA
ATAACTAAAGAGATTCCGCATTTAGAGGCTCATTTA
CTCCGAAATTTAGACAGAAATGGAATTGT

rpoCl:

CGGGTCGATTATTCGGGACGTTCTGTCATTG
TCGTGGGTCCTTTGCTTTCATTACATCAATGT
GGATTACCTCGAGAAATAGCAATAGAGCTCT
TCCAAACATTTGTAATTCGTGGTCTAATCAG
ACAACATGTTGCTTCTAACACAGGGATTGCT
AAAAGCAAAATTAGGGAAAAAGATTCCATTGTA
TGGGAAATACTTCAAGAAGTTATGCGGGGACAT
CCTATATTGTTGAATAGAGCACCTACCCTCCATA
GATTAGGCATACAGGCGTTCCAACCCATTTTAGTG
GAAGGGCGCGCTATT

ITS:

CCTCCTTGGGAGCTTTCTTGCCGGCGATCTAA
CCCTTGCCCGGCGCAGTTTTGCGCCAAGTCAC
ATGACACATAAATGGTGAAGGGCACGGCCCTTT
GTGAATTCAAGGAGGTGAAGGGCATGTGGCCT
TGAGCCTACACTCCCTCCCCCTCTCAAATTATTT
TTTGAACAACTCTCAGCAACGGATATCTCGGCT
CTTGCATCGATGAAGAACGCAGCGAAATGCGA
TAAGTGGTGTGAATTGCAGAATCCCGTGAACC
ATCGAGTCTTTGAACGCAAGTTGCGCCCAAGG
CCATCAGGCCAAGGGCACGCCTGCCTGGGCATT
GCGAGTCATATCTCTCCCTTAACGAGGCTGTCC
AGGCATACTGTTCAGCCGGTGCGGGTGTGAGT
TTGGCCCCTTGTTCTTTGGTGCTGGGGGTCTAA
GAGCTGCAGGGGCTTTTGATGGTCCTAAATTCG
GCAAGAGGTGGACGCAACGCGCTACAACAAAAC
TGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATG
GGCCAGCATAATCTAAACACCCTTGTGAACCCCA
TTGGAGGCCCATCAACCCATGATCAGTTGATGGC
CATTTGGTT

matk:

GAGTCATTCTGGAAATTCCATTCTCGTCGCA
ATTAATATCTTCTTCTGAATCTTCTGAAGAAA
AAAAAATACTAAAATATCATAATTTACGATCTA
TTCATTCAATATTTCCCTTTTTAGAGGACAAA

TAP CHI
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TTTTTACATTTGAATTATGTGTCAGATCTACTA
ATACCTCATCCCATACATCTGGAAATCTTGGT
TCAAGTACTTCAATGCTGGATCAAGGATGTTC
CTTCTTTGCATTTATTGCGATTTCTTTTCCACG
AATATCATAATTTGAATAGTCTCATTACTTCA
AAAGAATTCATTTACGCCTTTTCAAAAAGA
AAGAAAAGATTCCTTTGGTTCCTATATAATTC
TTATGTATATGAATGCGAATATTTATTCCTGT
TTATTCGTAAACAGTCTTCTTATTTACGATCAA
CATCCTCTGGAGTCTTTCTTGAGCGAACACAT
TTCTATGTAAAAATAGAGCATCTTATAGTAGTGT
GTTGTAATTCTTTTCAGAAGATCCTATGCTTTC
TCAAGGATACTTTCATGCATTATGTTCGATATC
AAGGAAAGGCAATTCTGGCTTCAAAGGGAAC
TCTTATTCTGATGAATAAATGGAAATTTCATCTT
GTGCATTTTTGGCAATCTTATTTTCACTTTTGGGC
TCAACCGTATAGGATTCATATAAAGCAATTATCCA
ACTATTCCTTCTCTTTTCTGGGGTATTTTTCAAGTG
TACTAGAAAATCGTTTGGTAGTAAGAAAT

trnL:

GATTGGATTGAGCCTTGGTATGGAAACCTT
GCTAAGTGGTAACTTCCAAATTCAGAGAAACC
CTGGAACTAAAAATGGGCAATCCTGAGCCAAATC
TTTATAAAAAATGGAAAATGAGAATAAAAAGGGAT
AGGTGCAGAGACTCAATGGAAGCTGTTCTAACGA
ATGAAATTGACTACGTTACGTTAGTAGCAAAAAT
CCTTCTATCAAATGATAGAAATGACAGTAAAGGA
TAAGCTTATATACCTAATACATACTGACATAGGA
AAGATTAATTACAACCCTCTATTTCGATATTTAGAT
TCTTTCTATATTAATTAGAATGATAGAGATCAAAT
AATCATTCTAAAGATCAGAAAATCTATGAAAAAA
GGAAGAATTATTCTTAATCCATTCCCATTTTCCA
ATTGAAGTTTAAATTGGAATCGAATTCTAATATTCA
TTGATCAAATGATTCATTCCAGAGTTTCATAGATCC
TTTGAAAATTAATCGGACGAGAATAAAG
AGAGAGTCCCATTTT

Khi so sanh véi cac trinh tu & GenBank thi cac trinh tu ¢ 4
ving rpoB, rpoC1, ITS va trnL mau cta Viét Nam ciing tuong
dong voi cac trinh tu cua thé gi6i véi do twong dong 100%
(hinh 5-8).

MF033379.1 Paphiopedilum delenatii isolate GBVNMLT.13 RNA polymerase B (1poB) gene, parial cds; chioroplast
Sequence ID: Query_234553 Length: 369 Number of Matches: 1

Range 1: 4 to 369 Grapfics

Score Expect
676 bits(365) 0.0

Identities Gaps Strand
366/366(100%) 0/366(0%) Plus/Plus
Query 1 ACTGOGTTAGAAGGCCAAACGGLTCTAGATTCGGGTATTTCAGCTATAGCCGALCACAAG 60
s TN

Shjct 4 ACTGOGTTAGAAGGCCAAACGGCTCTAGATTCGGGTATTTCAGCTATAGCCGAACACANG 63

GGAARAATCATTTATACTGATACTCACAAGATCOTTTTCTCARCTAATGOGGATACTCTA 120

A MAGATCGT
(N T

Shjct 64 GGAARRATCATTTATACTGATACTCACAAGATCGTTTTCTCAAGTAATGGGOATACTCTA 123

Query 61

Hinh 5. So sénh trinh tw ving rpoB ciia miu Hai hong nghién ciru véi
trinh tw GenBank cho két qua twong dong identity 100%.
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Sequences producing significant alignments:
Select: Al None Selected:0
t Alignments 0

Max  Totel Query E

[dent ~ Accession
§COre SCore | cover | value

Dascription

o KX265004.1

Hinh 6. So sanh trinh ti viing rpoC1 ciia mau Hai héng nghién ciru véi
trinh tw GenBank cho két qué twong dong identity 100%.

producing significant ali
Select: All None Sslecied:0
i Alignments )

Description i gE dent

Accession
score score  cover  value

'Paphiopedilum delenatii voucher KF3G2047B intemal transcribed spacer 1. partial sequence; 1110 1110 100% 0.0 100.00% KY966634.1

Paphiopedilum delenatii voucher KFBG2047A intemal transcribed spacer 1. partial sequence; 1110 1110 100% 0.0 100.00% KY966633.1

Paphiopedilum delenatil intemal transcribed soacer 1, parial sequence; 5.8S ribosomal RNA¢ 1110 1110 100% 0.0 100.00% JQ929314.1

Paphiopedilum delenatii intemal transcribed spacer 1, partial sequence; 5.88 riboscmal RNA ¢ 1110 1110 100% 0.0  100.00% JX088548.1

Paphiopedilum delenatil intemal transcribed sgacer 1, partal sequence; 5.8S ribosomal RNA¢ 1110 1110 100% C.0  100.00% GU461600.1

Paphiopedilum delenatii vougher KDAIS Pap-73 internal ranscribed spacer 1, 5.8S ribosomal 1110 1110 100% 0.0 100.00% EF156096.1

Hinh 7. So sanh trinh ty ving ITS ciia mAu Hai hong nghién ctru véi trinh
tu GenBank cho két qua twong dong identity 100%.

‘Sequences producing significant alignments;
Select: Al Nore Selected:0
1t Alignments &

Mex ' Total Query E
5006 Sc0re | cover  value

Description Ident  Accession

Paphiopedilum celenati voucher KDA'S Pap-73 {RNALeu (tmL) gene, ntrom; choroplast -~ 963 963 100% 00 100.00% EF16601.1

Hinh 8. So sanh trinh ty ving trnL ciia mAu Hai hong nghién ciu véi
trinh tw GenBank cho két qua twong dong identity 100%.

Riéng d6i voi ving matK, trong sb cac trinh ty GenBank ciia
P. delenatii ¢6 3 trinh tu c¢6 nucleotide bién di so voi cua Viét
Nam, trong d6 hai trinh tu P. delenatii AY368379 va P. delenatii
JQ182193.1 khac biét & mot s6 vi tri nucleotide (hinh 9), do tuong
ddng dat 99,60-99,87%. Day 14 hai trinh tw thu thap tir GenBank
nén mang tinh chét tham khao, su khac biét c6 thé do da hinh di
truyén dia Iy hodc do sy lai gidng trong ty nhién, hodc do cac vin
dé vé dinh danh c4 thé.

36 79 83 242 328 332 404 413 551 588 674 741
Del 2 AAA T G G C T A A C G G
Del 46 AA T G G C T A A C G
Del 47 AA T G G C T A A C G G
P.delenatii EU490699.1 A A T G G C T A A C G G
P.delenatiiJQ6609051 A A T G G C T A A A G G
P.delenatiiJQ9293681 - - - G G C T A A C G G
P.delenatiiAY3683791 G C T G G C T A A C G G
P.delenatii JQ182193.1 A G A A C G G C A A

Hinh 9. Céc vi tri da hinh trinh ty trong viing matK giira cic mau lan

Hai hong

Chu thich: cac vi tri mang dau gach ngang (-) la cdc nucleotide & dau trinh ty chua xac
dinh. Cac mau mang mi s6 accession number 13 miu tham khéo tir GenBank. Hinh so
sanh thé hién céc vi tri nucleotide khéc biét.

TAP CHI
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Céc trinh ty cia 3 mAu lan Hai hong Viét Nam trong nghién
ctru déu giong nhau vé da hinh nucleotide & nhiing vung trinh ty
rpoB, rpoC1, ITS, matK va trnL. Diéu nay cho thay tinh thong nhat
vé mat di truyen ctia loai. Pong thoi, trinh tu ciia loai & Viét Nam
ciing tuong dong cao voi trinh ty clng loai trén thé gioi. Ving
trnH-psbA 1a ving kho khuéch dai va giai trinh ty nén can xem xét
viéc str dung ving nay trong nhan dién cac loai lan Hai.

Nghién ctru ndy duoc tai trg boi Quy Phat trién khoa hoc va
cong ngh¢ NTTU thong qua dé tai ma s6 2017.01.53. Céc tac gid
xin chan thanh cam on.
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Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
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s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOA HOC

AAAAAAAAA
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Tinh trang vi khuin mang gen ESBL trén nguoi khoe manh tai xa
Trang An, huyén Binh Luc, tinh Ha Nam.

Pham Thi Thanh Huong, Vii Thanh Phuong, Vii Anh Thu, Nguyén
Quang Huy, Pham Duy Thai, Trin Huy Hoang

Nghién ciru qua trinh giai phéng thudc quinin sulfat tir vt liéu to
hop polylactic axit/chitosan/quinin sulfat.
Hoang Thanh Pirc, Nguyén Thi Thu Trang

Bao ché gel vi nhii twong tir cao khé Rau ding dat [Glinus
oppositifolius (L.) Aug. DC., Molluginaceae].
Nguy@n Thi Kim Lién, L& Xuan Truong, Trin Vin Thanh

Pinh loai Au trung Gnathostoma spp. tir ky chii trung gian thi 2
bing phwong phap sinh hoc phan tir.

Nguyén Thi Thanh Thao, Lé Pic Vinh, Nguyén Kim Thach, Trdn Thi
Hué Van, Huynh Hong Quang

Khio sat hiu wng cia hdn hop selen nano/oligochitosan va
Spirulina platensis dén s6 lrgng bach ciu & chudt.

Nguyén Thi My Lan, V& Thi Loan Thao, Quach Phuong Péng, DPing
Vin Phii, Nguyén Qubc Hién

Nubi cly in vitro d6t than cay Xa den (Ehretia asperula Zollinger et
Moritzi).

Lé& Thi Tam Hong, Lé Thi Thuy Tién, Trin Vin Minh

Anh hwéng ciia mdi trwong khoang va chét khang vi sinh vat trong

nhén gidng in vitro Thach tang ring cwa (Huperzia serrata Thunb.).

Phan Xuén Binh Minh, B3 Thi Kim Trang, Nguyén Thi Hién, Nguyén
Phuong Lan, Tran Bao Trim

Nghién ctru znh huéng clia mot s6 bién phap k¥ thuat dén kha ning
nhan gidng hiru tinh ciy Xa can (Belamcanda chinensis (L.) DC.).
Tran Thi Lan, Nguyén Vén Tam, Phan Thay Hién, Pham Thj Ngoc
Bich

Xac dinh khoang cach cit thich hep cho ciy thirc in xanh Moringa
oleifera & nim thir nhit.
Tt Quang Hién, Hoang Thi Hong Nhung, Ttr Quang Trung

Pinh gia sy bién ddi chét hrgng ciia tdm si nhim xac dinh han sir
dung bing cac phwong phap bio quan khic nhau.

Lé Nhéat Tam, Poan Nhuy Khué, Huynh Nguyén Qué Anh, Truong
Huynh Anh Vi, Chu Van Hai

Panh gia kha ning chiu han va mot s chi tiéu sinh héa cia cac
dong ngd chuyén gen ZmDREB2A trong diéu kién han nhén tao &
giai doan ciy con.

Doan Thi Bich Thao, Nguyén Xuan Théng, Lé Tuin Anh, Lé Céng
Tung, Nguyén Thi Thu Hoai, Lé Cong Luc, Nong Vian Hai, Bui Manh
Cuong

Pic diém di truyén trinh tw loai lan Hai hdng Paphiopedilum
delenatii dac hiru Viét Nam.

Vi Thi Huyén Trang, Tran Anh Khoa, Vil Quéc Luén, L& Thi Ly, Pham
Cong Hoat, Tran Hoang Diing
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Prevalence of ESBL-producing bacteria on healthy people in
Trang An commune, Binh Luc district, Ha Nam province.

Thi Thanh Huong Pham, Thanh Phuong Vu, Anh Thu Vu, Quang
Huy Nguyen, Duy Thai Pham, Huy Hoang Tran

Study on the release of quinine sulphate from polylactic
acid/chitosan/quinine sulfate composite materials.
Thanh Duc Hoang, Thi Thu Trang Nguyen

Preparation of microemulsion-based gels from carpet weed
[Glinus oppositifolius (L.) Aug. DC., Molluginaceae] dry extract.
Thi Kim Lien Nguyen, Xuan Truong Le, Van Thanh Tran

Molecular biology identification of the Gnathostoma spp. larvae
from 2" intermediate host.

Thi Thanh Thao Nguyen, Duc Vinh Le, Kim Thach Nguyen, Thi Hue
Van Tran, Hong Quang Huynh

Effect of the selenium nanoparticle/oligochitosan and Spirulina
platensis mixture to the quantity of white blood cells in mice.
Thi My Lan Nguyen, Thi Loan Thao Vo, Phuong Dong Quach, Van
Phu Dang, Quoc Hien Nguyen

In vitro nodal culture technique of Ehretia asperula Zollinger et
Moritzi.
Thi Tam Hong Le, Thi Thuy Tien Le, Van Minh Tran

Effect of mineral medium and antimicrobial mixture on the in
vitro propagation of Huperzia serrata Thunb.

Xuan Binh Minh Phan, Thi Kim Trang Do, Thi Hien Nguyen,
Phuong Lan Nguyen, Bao Tram Tran

The influence of some techniques on the sexual propagation
capacity of Belamcanda chinensis (L.) DC.

Thi Lan Tran, Van Tam Nguyen, Thuy Hien Phan, Thi Ngoc Bich
Pham

Determination of optimal harvesting interval for Moringa
oleifera in the first year production.
Quang Hien Tu, Thi Hong Nhung Hoang, Quang Trung Tu

Evaluation on the changes in black tiger shrimp quality to
determine its shelf-life using different preservation methods.
Nhat Tam Le, Nhu Khue Doan, Nguyen Que Anh Huynh, Huynh
Anh Vu Truong, Van Hai Chu

Evaluation of biochemical parameters and drought resistance in
ZmDREB2A transgenic maize at the seedling stage.

Thi Bich Thao Doan, Xuan Thang Nguyen, Tuan Anh Le, Cong Tung
Le, Thi Thu Hoai Nguyen, Cong Luc Le, Van Hai Nong, Manh
Cuong Bui

Genetic characteristics of the endemic orchid
Paphiopedilum delenatii in Vietnam.
Thi Huyen Trang Vu, Anh Khoa Tran, Quoc Luan Vu, Thi Ly Le,

Cong Hoat Pham, Hoang Dung Tran
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