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Panh gi hiéu qué vin dong tri lidu két hop vat Iy tri liéu
trong di€u tri bénh nhan viém khdp vai theé don thuan

Pham Vin Minh", Vii Thi Duyén Trang?
"Truong Pai hoc Y Ha Ngi
’Bénh vién Viét Tiép, Hai Phong
Ngay nhén bai 26/2/2018; ngay chuyén phan bién 28/2/2018; ngay nhan phan bién 22/3/2018; ngay chip nhan dang 29/3/2018

Tom tit:

Viém quanh khép vai (VQKV) 1a bénh thwong gip trong 1dm sang phuc hoi chirc ning, bénh nay c6 dnh hwéng rat
16m dén kha ning lao dong va sinh hoat céia ngwdi bénh. Muc tiéu ciia dé tai nhim danh gia hiéu qua van dong tri
liéu két hop vat 1y tri liéu trong diéu tri bénh nhan (BN) VQKYV thé don thuin. Pay la nghién ciru thir nghiém 1im
sang ngiu nhién cé ddi chirng, BN dwoc chia Iam 2 nhém: Nhém chirng gém 32 BN dwoc diéu tri bang vat 1y tri
lidu (parafin va dién xung); nhém nghién ciru gom 32 BN dwoc diéu tri bing vat Iy tri liéu (parafin va dién xung) va
van dong tri liéu. Qua nghién ctru cho thiy, sau 30 ngay diéu tri, nhém nghién ctru dat két qua t6t hon nhém chirng
(p<0,01). Nhém chirng chi ¢6 2 BN dat két qua rét tét (6,2%), 4 BN dat két qua t6t (12,5%). Nhém nghién ciru c6 4

BN dat két qua rét tot (12,5%), 16 BN dat két qua tot (50%).

Tir khéa: Vin dong tri ligu, vit Iy tri lidu, viém quanh khdp vai thé don thuan.

Chi sé phén loai: 3.2

Pat van de

VQKYV 1a tén goi tit ca cac trudng hop dau va han ché
van dong khop vai co ton thuong tai cac cdu trac phan mém
quanh khép, bao gom gan, co, ddy chiang va bao khép. Pay
khong phai 1a ton thuong khép vai chinh thirc, né khong
bao gdm nhitng t6n thuong dic thu ciia xwong va cac chin
thwong [1, 2]. Theo théng ké 10 nam (1991-2000) tai Khoa
Co - Xuong - Khép, Bénh vién Bach Mai thi VQKV chiém
ty 18 13,24% tong s6 BN diéu tri [3].

Theo céac nghién ctru cua Wagenhauser (1979), tai Thuy
S ty 16 mic bénh 1a 8,9% dén sb [4]. Tai Anh, théng ké trén
ca nude trong 9 thang c6 khoang 11.000 BN VQKV dén
kham tai phong kham [5]. VQKV tuy khong anh huong dén
sinh mang nhung lai anh huong rat 16n dén kha ning lao
dong va sinh hoat ctia nguoi bénh.

O Viét Nam, khoang vai nam gan day di c6 mot s6 co
s¢ tién hanh diéu tri cho BN VQKYV, tuy nhién chua c6 tac
gia nao di sau tim hiéu vé hiéu qua diéu tri bang van dong
tri lidu két hop vat 1y tri liéu. Do vay, chiing t6i tién hanh
dé tai nay nham muc tiéu: Panh gi hiéu qua diéu tri bang
van dong tri lidu két hop vat 1y tri liéu d6i voi VQKV thé
don thuan.

Poi tuong va phuong phap nghién ciu

Déi twgng nghién ciru: Gom 64 BN dugc chin doan
VQKYV theo ti€u chuan chan doan cua M.C. Boissier (1992)
[5] diéu tri tai Khoa Vat ly tri li€u - Phuc hoi chic nang,

‘Tac gia lién hé: Email: pyminhrehab@yahoo.com
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Bénh vién Trung wong Quan doi 108.

Tiéu chuin chon BN nghién ciru: BN trén 18 tudi;
duoc chan doan VQKV thé don thuan theo tiéu chuan cua
Boissier MC 1992 [5]; dugc diéu tri tdi thiéu 15 ngay va
dugc theo doi trong 1 thang.

Tiéu chudn logi bénh nhan khéi nghién ciru: 1) VQKV
thé dau vai cép, thé gia liét, thé dong ctng; 2) Ton thuong
khép 6 chao - canh tay do cac nguyén nhan khac: U (phdi,
vi), thiéu ning vanh, tén thuong r& than kinh ¢6 - canh tay

5...; 3) Cac truong hop dau va han ché van dong khop vai
do nguyén nhan khéc (liét nira ngudi do tai bién mach mau
ndo...); 4) Trong thoi gian diéu tri méc cac bénh cip tinh.

Phwong phdp nghién ciru: Su dung phuong phap
nghién ctru tién ctru thude nghién ctru thir nghiém 1am sang
ngau nhién c6 d6i chimg. BN duoc chia ngiu nhién vao 2
nhom: Nhom chimg gom 32 BN duoc diéu tri bang vt 1y
tri liéu (parafin + dién xung). Nhom nghién ctru gém 32 BN
duoc diéu tri béng vat ly tri li¢u (parafin + dién xung) va
van dong tri lidu.

Quy trinh diéu tri

Parafin: Mot m1eng paraphin dip truc tlep O vung vai
sau, mot mleng dap 0 vung vai trude. Dung mleng nilon dé
phii ngoai, sau d6 quan chan nho phu kin va hoi chat dé giir
nhiét va paraphin luén tiép xuc tot v6i da. Thoi gian diéu tri:
20 phit/lan x 1 1an/ngay. Pot diéu tri 15 ngay.

Dién xung dong trung tan: Loai may Firing, dong dién
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Evaluation of effectiveness of exercises
therapy combined with physiotherapy
in treatment for patients with simple
periarthritis of the shoulder

Van Minh Pham", Thi Duyen Trang Vu?
'Hanoi Medical University
?Viet Tiep General Hospital, Hai Phong

Received 26 February 2018; accepted 29 March 2018
Abstract:

Periarthritis of the shoulder is a common disease in
clinical rehabilitation. It greatly affects the working and
living capacity of the patients. The objective of this study
is to evaluate the effect of exercises therapy combined
with physiotherapy in the treatment of patients with
simple periarthritis of the shoulder. Subjects and
methods: Randomized controlled trial. Patients were
divided into two groups: the control group consisting
of 32 patients treated with physiotherapy (paraffin and
pulse), the study group consisting of 32 patients treated
with physiotherapy (paraffin and pulse) and exercises
therapy. Results and conclusions: After 30 days of
treatment, the study group achieved better results than
the control (p <0.01). The control group had 2 patients
with very good results (6.2%), 4 patients with good
results (12.5%). The study group included 4 patients
with very good results (12.5%), 16 patients with good
results (50%).

Keywords: Exercise therapy,
periarthritis of the shoulder.

Classification number: 3.2

physiotherapy, simple

xung giao thoa, chu ky ngan. Tan s6 4000 Hz, dong ra c6 tin
s0 50-100 Hz. Thoi gian didu tri 10 phut/lan x 1 lan/ngay.
Dot diéu tri 15 ngay.

Van dong tri liéu: Tap van dong thu dong, tap van dong
chu dong, tap voi dung cu trg gitip khop vai. Thoi gian diéu
tri 20 phit/lan x 2 lan/ngay. Dot diéu tri 30 ngay.

Tiéu chudn ddnh gid két qua nghién ciru: Theo tiéu
chuin C.R. Constant va A.H.G. Murley (1987) gom mirc do
dau, tim vén dong khop vai, cac hoat dong sinh hoat hang
ngdy va lyc cta vai. Thoi diém danh gia: Ngay dau diéu tri
va ngay thi 30 sau diéu tri.
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Két qua nghién ciiu

Két qua theo ddi, danh gia d6i voi cac BN ¢ nhom nghién
ctru (NC) va nhom chimg vé cac mirc do: Cai thién dau, cai
thién tdm van dong khép vai, cai thién cac hoat dong sinh
hoat hang ngay, cai thién lyc vai, cai thién két qua diéu tri
chung duoc thé hién trong cac bang 1-5.

Bang 1. Mdic d§ cai thién dau.

Nhém NC (1) Nhém chirng (2)
Mirc 49 dau - - p2 (2)/(1)
X+SD X+SD
Ngay 1 3,4+3,2 3,8+3,6
Ngay 30 14,2+1,8 13,4424 >0,05
Muc chrenh léch 10.842.9 9.742.8
sau/trude
pl (ngay 30/ngay 1) <0,01

Nhdn xét: Da s6 BN thay dbi 16 rét mirc d dau sau diéu tri
bang ca hai phuong phép (p<0,01). Tai thoi diém ngay dicu tri
thir 30, mtc dd cai thién tinh trang dau cta hai nhom la twong
duong nhau (p>0,05).

Bang 2. Miic do cai thi¢n tim van dong khdp vai.

Thovgnagng  MOMNC) N ching

Kt . L p2 2)/(1)
Ngay 1 20,5+9,5 19,1294 >0,05
Ngay 30 38,643,1 30,143,2

]s\;[l‘:/ctrﬂ:fc“h G 18,148,1 11,048,0 o

pl (ngay 30/ngay 1) < 0,01

Nhén xét: Pa s6 BN c6 thay ddi dang ké tam véan dong
khép vai trude va sau didu tri & ca hai nhém (p<0,01). Nhom
nghién ctru cai thién tam van dong khop vai tot hon nhom
chimg (p<0,01).

Bang 3. Mdic d§ cai thién cac hoat dong sinh hoat hang ngay.

Céc hoat dong Nhém NC (1)  Nhém chimng (2) 2 )
sinh hoat hang ngay 3. o X+SD b
Negay 1 7,4+3,7 7,134 Sl
Ngdy 30 18,5£1,6 14,5+1,8

o <0,01
Mtc ch'enh léch 11,0433 7,4+3,6
sau/trudc
pl (ngay 30/ngay 1)  <0,01

Nhdn xét: Da s6 BN ¢ cai thién cac hoat dong sinh hoat
hang ngay trudc va sau diéu tri & ca hai nhém (p<0,01). Nhém
nghién ctru céi thién cac hoat dong sinh hoat hang ngay t6t hon
nhom ching (p<0,01).



Bang 4. Mdic d cdi thién luc vai.

Nhom NC (1)  Nhém ching (2)
Luec vai = = P2 (2)/(1)
X£SD X£SD

Ngay 1 3,3+3,7 3,0£2,0 >0,05
Ngay 30 12,043,7 9,5+3,1

: At T2 <0,05
Miurc chefnh 1éch 8.744.0 6.542.6 5
sau /trude
pl (ngay 30/ngay 1)  <0,01

Nhdn xét: Ca hai nhom BN déu thay doi dang ké luc vai
trudc va sau diéu tri (p<0,01). Nhom nghién ctru gia ting luc
vai tot hon nhém ching (p<0,05).

Bang 5. Miic do cai thién két qua diéu tri chung.

) Nhém NC Nhém chimg ~ Téng
Két qua p
n % n % n %
Rét t6t 4 125 2 6,2 6 9.4
Tét 16 500 4 125 20 31,2
Kha 9 28,1 8 250 17 26,6 <001
Trung binh 3 9.4 18 562 21 32,8
Téng 32 100 32 100 64 100

Nhin xét: Sau 30 ngay diéu tri, nhom nghién ctru dat
két qua tot hon nhom chimg (p<0,01). Nhém chimg chi c6 2
BN dat két qua rat t6t (6,2%), 4 BN dat két qua tét (12,5%).
Nhom nghién ciru c6 4 BN dat két qua rat tot (12,5%), 16 BN
dat két qua t6t (50%).

Ban luan
Thay doi mirc d¢ dau

Rét nhiéu tac gia danh gia sy phuc hdi khép vai qua muc
d6 dau, boi vi su xudt hién hodc mét di cam giac dau lién
quan chat ché vdi chiic nang cua vai. Ching t6i danh gia
mirc d6 dau theo bang diém chirc ning khép vai cia C.R.
Constant va A.H.G. Murley (1987), tiéu chi nay dua trén
cam giac chu quan ctia BN tai thoi diém nghién ciru trén co
sO lugng hoa.

Trong s6 64 BN nghién cuu tai thoi diém lic vao vién,
muc d¢ dau trung binh ctia BN gitta hai nhoém 1a nhu nhau.
Sau qua trinh diéu tri, hiéu qua giam dau déu dat duogc 13
rét & ca hai nhom BN véi mirc ting diém dau trung binh
cua nhoém nghién cuu la 14,2+1,8 diém va nhom chung la
13,4+2.4 diém (p<0,01). Ca paraphin va dién xung déu ¢
tac dung lam gian mach, tang tuan hoan tai chd, chéng co
thit co, ting cudng dinh dudng va chuyén héa tai chd nén
c6 tac dung giam dau, chéng viém.

Lierz va cs ciing da nhdn manh ¥ nghia cua viéc diéu
tri gidam dau, BN chi tap 1uyén duogc khi do dau [6]. Lé Thi
Hoai Anh diéu trj VQKV bang phuong phép dién cham, xoa
bop va dién cham, xoa bop két hop van dong tri liéu thi thay
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triéu ching dau dugc cai thién dang ké & nhom BN diéu tri
bang dién cham, xoa bop két hop van dong tri li¢u [7].

Thay déi tam vin dong khdp vai

Tam véan dong khép vai 1a mot trong bén tiéu chi ma
chung t6i sir dung dé danh gia hiéu qua cua phuong phap
diéu tri d6i véi bénh VQKV. Song song vai viée giam dau,
chung t6i nhan thay kha ning van dong khép vai ciia 64 BN
trong nghién ctru déu dugc cai thién mot cach rd rét tat ca
cac dong tac ¢ ca hai nhém BN (p<0,01). Tuy nhién, hi¢u
qua cai thién tam van dong khop vai 6 nhém BN duoc diéu
tri bf?mg vat 1y tri 1&u két hop van dong tri li¢u 1a t6t hon so
v6i cac BN diéu tri bang vt 1y tri 1éu don thudn (p<0,05).

Nguyén Thi Cam Chau, Tran Ngoc An (1987) diéu tri
VQKYV bing cham ctru két hop van dong khop vai dat két
qua t6t voi dong tac dang (71,8%), dong tac gip (65,6%) va
dong tac dudi (56,2%) [8].

Két qua nghién ciru ctia chung t6i ciing phu hop voi Iy
thuyét, rang cac bai tdp van dong tri li€u gitp cho tam véan
dong khdp vai duoc cai thién 1o rét. Cung vdi cac phuong
phap diéu tri khac, van dong tri liéu ddi véi cac BN VQKV
thuc su ¢ ¥ nghia. Néu chung ta chi chu trong dén diéu tri
giam dau ma khong tdp luyén hay chi cho tdp luyén nhe
nhang trong su6t qué trinh diéu tri thi hi¢u qua giam dau
khong cao, khép vai khong dugce tra lai cac tam van dong
binh thuong cua no, kéo theo lyc cua vai giam va cac hoat
dong sinh hoat hang ngay ciing rat kho khan.

Thay doi cdc hoat dong sinh hoat hang ngay

Trude didu tri, diém trung binh cua cac hoat dong sinh
hoat hang ngay cua nhoém nghién ctru va nhém chung la
khong c6 su khac biét (p>0,05). O thoi diém ngay diéu tri
thir 30, diém trung binh hoat dong sinh hoat hang ngay cua
ca hai nhom tang lén o rét (p<0,01). Nhirng kho khan trong
viéc thyc hién cac hoat dong sinh hoat hang ngay cua BN
thuong do dau, tam vén dong bi han ché va co bi teo do bét
dong lau. Khi cac yéu td nay duoc cai thién qua diéu tri thi
viéc thuc hién cac hoat dong sinh hoat hang ngay cling tdt
hon. Céac hoat dong sinh hoat hang ngay 1a khong thé thiéu
dbi voi con ngudi, dic biét 1a ddi voi BN. Chinh vi vay,
danh gia cac hoat dong sinh hoat hang ngay cua BN sau diéu
tri ciing c6 y nghia rit quan trong.

Thay doi lwc vai

Luc vai trudce khi diéu tri cia nhom nghién ctru va nhom
chimg khong co su khac biét (p>0,05). O thoi diém ngay thi
30 thi chi s6 nay tang Ién 1o rét ¢ ca hai nhom (p<0,01), &
nhom nghién ctru ¢6 lyc vai tang khac biét voi nhom chung
(p<0,05).

Cung véi qua trinh diéu tri bang vat 1y tri lidu, khi tién
hanh tap theo tam van dong cua khép vai, giap cho tinh
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trang dau cua khép vai duoc giam bot, tam van dong cia
khop duge gia ting, cac bai tap c6 khang trd giup cac co
va tb chire ph?m mém quanh khép dugc tac dong nhiéu, tré
1én déo dai, manh m& hon, do d6 lyc cia vai dugc tang lén.

Panh gia vé luc cua vai trong diéu tri VQKV 1a rit can
thiét, vi néu luc vai yéu thi thoi gian phuc hoi tAm vén dong
kéo dai hon. Néu chi cai thién dau va tim van dong khop vai
cho BN thi chirc nang cua cénh tay van chua dat duogc hiéu
qué t6i da. Ngoai ra luc vai con gitip duy tri két qua diéu tri
lau hon, gidm kha nang tai phat bénh.

Sau diéu tri, diém trung binh cua luc vai theo nghién
ctru ctia chung t6i c6 thip hon so voi nghién citu trén 100
BN cta C.R. Constant, c¢6 thé do sy khac nhau vé thé chat
gilta nguoi Viét Nam so voi nguoi nude ngoai, do ng dung
phuong phap diéu tri khac nhau. ..

Cii thi¢n két qud chung

Qua nghién ctru hiéu qua diéu tri cua 64 BN VQKV
thé don thuan bang van dong tri liéu két hop vat 1y tri liéu,
chung t6i nhan thiy hiéu qua diéu tri & nhém diéu tri bang
van dong tri liéu Kkét hop vat 1y tri liéu cao hon nhém diéu
tri bang vat 1y tri liéu don thuan. Diéu d6 chimg to khi két
hop véi van dong tri liéu, tam véan dong cta khop vai duoc
cai thién rd rét. Khi tim van dong khop tang 1én, tinh trang
dau cling dugc giam bét, cac hoat dong sinh hoat hang ngay
ctia BN dé dang hon.

Theo R. Cailliet [9], bdt dong mang dén mot tinh trang
thiéu mau cua to chirc trong sau, [am cham chuyén hoa co
ban va gy ra phu né. Nhiitng t6 chirc quan trong & quanh
khép vai nhu co co thé co lai, thu gian, kéo dai ra hodc dan
héi réat tot néu tinh trang dinh dudng binh thuong, con bat
dong s& lam xuét hién co ché khiém khuyét.

Dbi voi VQKV thé don thuan, néu khong diéu tri BN ¢6
kha ning tu phuc hdi [10]. Tuy nhién, mutc d6 va thoi gian
tu phuc hoi & méi BN lai khac nhau, tiry thudc mirc do ton
thuong khop, cac bénh kém theo, dinh dudng, thé luc, diéu
kién cong viéc, hoat dong hang ngay... Do vdy, néu khong
diéu tri, thoi gian tu phuc hdi s& kéo dai hon, bénh dé tai
phat hon, anh huong dén kha ning lao dong, chat luong
cudc séng hang ngay cia ngudi bénh va viée didu tri sau
d6 s& kho khan hon. Theo Tran Ngoc An [1], diéu trj vét ly
va van dong tri liéu 1a phuong phap khong kém phan quan
trong, ndi cach khac 1a khong thé thiéu trong diéu tri bénh
khép nham muc dich phuc hdi van dong khép va kha niang
lao dong ctia nguoi bénh, han ché tinh trang tan phé va bé
tic trong cudc song.

Nghién ctru cta ching t6i cling khong ghi nhan truong
hop nao c6 nhiing tac dung khéng mong mudn cia qua trinh
diéu tri. Bénh nhan & nhom két hop van dong tri liéu duoc
huéng dan chu dong tap luyén tai bénh vién va duge tiép tuc
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duy tri cac bai tap nay thuong xuyén tai nha. Do vay, cac bai
tap van dong tri liéu co thé ap dung rong rai tai cong déng
nham giam chi phi va thoi gian didu tri tai bénh vién.

Qua nghién ctu néu trén, chung toi rut ra mot so keét
luan sau:

- Céi thién mic do dau: Hai phuong phap c6 hi¢u qua
giam dau tuong duong nhau (p>0,05).

- Cai thién tdm van dong: Hiéu qua diéu tri & nhom BN
véi van dong tri licu Kkét hop vat 1y tri liéu cao hon nhom
diéu tri bang vat Iy tri lidu (p<0,01).

- Cai thién cac hoat dong sinh hoat hang ngay: Hiéu qua
diéu tri 6 nhom BN véi van dong trj lidu két hop vat 1y tri
liéu cao hon dang ké so véi nhom diéu tri bfing vat 1y tri ligu
(p<0,01).

- Cai thién Iyc vai: Hiéu qua diéu tri & nhém BN véi van
dong tri liéu két hop vat 1y trj liéu cao hon nhém diéu tri
bang vat 1y tri lidu (p<0,05).

- Mtre d6 cai thién két qua diéu tri chung: Sau qua trinh
diéu tri thi nhom nghién ctru dat két qua tot hon nhom chimg
(p<0,01).
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Tom tit:

Nghién ctru nay nhim phit trién phirc h¢ hat Chitosan, Pluronic® F127 bz"mg phuong phap tao gel ion bao paclitaxel
(PTX) va gfm DNA aptamer dich irng dung trong diéu tri ung thw in vitro. Cac mixen polyme tu két hop thanh cac
khdi dﬁng polyme véi duwong kinh twong dwong 69 nm trong dung dich. Thube chéng ung thu (PTX) dugc bao géi
v6i hi¢u qua 83,28+0,13% va mang tai 9,12+0,34%. Cac hat Ap-mixen dwgc ché tao c6 dang hinh ciu va dwong kinh
trung binh 86,22 +£1,45 nm. Trong khiao sat sy phong thich thudc, hat Ap-mixen phéng thich thube & giai doan diu
dat 29-35% trong 12 gid' diu tién va dat 85-93% sau 12 ngay trong méi trwong pH 7,5. Trong thi nghiém gy doc té
bao, dung ]’TX tu do va cac hat Ap-mixep dwoc khio sat trén d(‘)pg té bép ung thu vi SK-BR-3. Cac lidu IC,, duge
xac dinh bang phwong phap MTT cho thay, cac hat Ap-mixen chong lai té bao SK-BR-3 hi¢u qua hon PTX tw do va
gay dc diét té bao 1én dén 89-93% sau 6-48 giv. Két qua ciia nghién ciru di chirng minh cac hat mixen két hgp DNA

aptamer c6 tinh twong thich sinh hoc va cé tiém niing sir dung nhwr hé din truyén thudc ch(")ng ung thu.

Tir khéa: Chitosan, DNA aptamer, mixen, paclitaxel, pluronic.

Chi s6 phin loai: 3.4

Pat van de

PTX la nhém thube hoa tri chdng ung thu. Chung lam e
ché su phan ra mang ludi vi thé cua thoi vo séc, kich thich
qué trinh ghép cac dimer ctia vi ng thanh mang ludi vi thé
va 6n dinh mang luéi vi thé bang cach ngan chin qua trinh
thdo xodn ciia chung. PTX di dugc chimg minh tac dung
trong thir nghiém 1am sang diéu tri cac khdi u rdn nhu ung
thu budng trimg, ung thu va di cin, ung thu phéi té bao
khong nho, AIDS lién quan ung thu trén da Kaposi sarcoma
[1, 2]. PTX la mét pseudoalkaloid diterpenoid ky nude cao
v6i do hoa tan kém, khoang 1 pg/ml [3]. Vi vay, ngoai viéc
{rc ché sy phat trién ciia cac té bao ung thu, ching con gay
nhiéu tac dung phu khéng mong mudn trén céac té bao khoe
manh. Dé khéc phuc han ché nay, cac nha nghién ctru da
khong nging tim kiém cac hé din truyén thudec méi co tac
dung e ché hodc lam tiéu bién té bao ung thu nhung it co
tac dung phuy. Trong nhitng nim gan day, cac phirc hé mixen
phan huy sinh hoc dwoc quan tdm nghién ciru phat trién
nhu nhimg hé dan truyén thudc mang lai nhiéu hiéu qua
[4]. Cac khdi dong polyme ludng tinh (amphiphilic block
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copolymer) da duoc nghién clru rong rai, dugc xem nhu
1a cac tic nhan giup céc loai thubc kém tan 6n dinh trong
hé dan truyén thudc [5]. Chung c6 thé tu két hop thanh cac
mixen polyme trong méi trudng dung dich. Hau hét cac
mixen polyme dugc tao thanh tr mdt nhan bén trong ky
nude va mot 16p bao than nudc bén ngoai [6]. Mot sb loai
thudc kém tan c6 thé duoc bao vao bén trong 161 ky nude
clia cic mixen dé tang d¢ tan ctia ching trong nudc. Vo than
nude c¢o kha nang kéo dai thoi gian Iuu cia ching trong co
thé, giam qua trinh thyc bao va thanh thai qua than. Céc
mixen polyme thuong c6 kich thuéc duong kinh trung binh
10-100 nm, ching dé tich lily trong mo sinh ung thu thong
qua co ché tang cuong tinh thim va ton luu (Enhanced
Permeation and Retention, EPR) nhiéu hon so véi cac mo
lanh binh thuong [7]. Mot trong cac mixen thuong dugc su
dung nhat trong din truyén thudc 1a Pluronic, mot tam khoi
ddng polyme ludng tinh, gdm poly (ethylene oxide) (PEO)
va poly (propylene oxide) (PPO). Khdi than nuéc (PEO)
tao thanh 16p vo va khéi ky nuéc (PPO) tao nhan cua cac
mixen. Pluronic® F127 (PF) di thu hat nhiéu su chu y boi
chung khong c6 doc tinh véi co thé va c6 kha nang dong goi



s Khoa hoc Y - Duoc

Investigation on preparing
an active drug delivery system
for a chitosan-micelle-paclitaxel-
aptamer to treat cancer

Kim Thach Nguyen', My Dong Lieu?, Duc Vinh Leé?,
Quang Huan Le*

!Department of Chemistry and Biochemistry, Pham Ngoc Thach University of
Medicine, Ho Chi Minh city

’Faculty od Food Technology, University of Food Industry, Ho Chi Minh city

*Department of Parasitology and Mycology, Pham Ngoc Thach University of
Medicine, Ho Chi Minh city

“Laboratory of Animal Cell Technology, Institute of Biotechnology, Vietnam

Academy of Science and Technology

Received 30 March 2018; accepted 7 May 2018
Abstract:

Development of paclitaxel-loaded was prepared by an
ionic-gelation method using Chitosan, Pluronic® F127,
and DNA aptamer conjugate to treat cancer cells in
vitro. These polymeric micelles were self-assemblied
into copolymer blocks of approximately 69 nm diameter
in an aqueous media. Anticancer drug (PTX) can be
loaded at a high encapsulation efficiency of 83.28+0.13%
and loading capacity of 9.12+0.34%. The prepared Ap-
micelles had a spherical shape and a mean diameter
ranging at 86.22+1.45 nm. Through an in vitro release
study, the Ap-micelle formulation exhibited a biphasic
drug release with a moderate initial burst, followed by a
sustained release profile of 29-35% in the first 12 hours
and 85-93% after 12 days at pH 7.5 receiving media.
In vitro cytotoxicity of free PTX and PTX loaded Ap-
micelles were evaluated using SK-BR-3 breast cancer
cell line. The IC_, doses determined by the MTT assay
showed the greater activity of PTX loaded Ap-micelles
over free PTX, and these Ap-micelles killed cells up to
89-93% after 6-48 hours. These results demonstrated
that DNA aptamer incorporated with copolymer micelles
are biocompatible and have the potential to be used as
anticancer drug carriers.

Keywords: Chitosan, DNA aptamer, micelle, paclitaxel,
pluronic.
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dugc v6i cac loai thude kém tan. Tuy nhién, mit han ché khi
sir dung cac mixen polyme nay 13 sy bat 6n dinh ctia chung
[7]. Dé khic phuc mit han ché nay, chung toi nghién ctru két
hop PF véi chitosan (Chi) dé tao thanh mot déng polyme.
Chi da dugc su dung rong rai trong cac ting dung y sinh hoc
va dugc pham vi ching c6 kha ning twong thich sinh hoc
va phan hiy sinh hoc. Mic du phirc hop Chi két hop PF da
dugc su dung & nhiéu dang nhu dich hydrogel, mixen Kkét
tap va cac phan to hat mixen, nhung ching chua duoc st
dung 1am hé dan truyén thudc chdng ung thu. Trong nghién
clru nay, chung t6i ché tao phirc hé dan truyén hat mixen bao
PTX bang phuong phap tao gel ion tir sy két hop Chi va PF.
Mach don oligonucleotide tir thu vién ban dau duoc chon
loc theo quy trinh DNA SELEX thu dugc cac mach ai lyc
lién két cao véi cac té bao SK-BR-3 biéu hién manh HER-2
[8, 9]. Chiing dugc gan vao phirc hé hat mixen, giup ting ai
luc nhan dién cac té bao SK-BR-3 dic hiéu [10]. Hiéu qua
cua phtrc hé hat mixen dugc danh gid qua cac gia tri kich
thudc hat, su 6n dinh, kha nang bao thubc, kha nang phong
thich thudc in vitro va kha ning gay doc 1én dong té bao ung
thu va SK-BR-3.

Vat liéu - phuong phap nghién ciu

Acid acetic 6%; acid acetic 1 N; chitosan F-MMW
400 kDa (Sigma Aldrich); natri nitrite (NaNO,); acid
hydrochloric (HCI, Merck); natri hydroxid (NaOH) 4
N; aceton; natri triphotphat (Na,P,O,) (TPP, Merck);
pluronic® F-127 (PF, Life Technologies); PTX (PTX,
Life  Technologies);  3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromid (MTT, Life Technologies);
dimethylsulfoxid (DMSO, Merck); succinic anhydride
(SA, Acros Organics); 4-dimethylaminopyridine (DMAP,
Acros Organics); triethylamine (TEA, Acros Organics);
N,N dimethylformamide (DMF, Acros Organics); 1-ethyl-
3-(3-dimethylaminopropyl)-carbodiimide (EDC, Acros
Organics); N-hydroxysuccinimide (NHS, Acros Organics);
2-mercaptoethanol va diethyl ether (Merck); amicon
Ultra-15 (MWCO = 3kD, Merck Milipore); nudc cat hai
lan.

Dong té bao ung thu vi SK-BR-3 (HTB-30TM,
ATCC®); moi truong McCoy’s 5A (Life Technologies);
huyét thanh bé (FBS, Life Technologies); Trypsin-EDTA
(Life Technologies); Ceftriaxon va Vancomycin (Cong ty
CP dugc Bidiphar). Trong quy trinh chon loc SELEX st
dung RNeasy Mini Kit cta Qiagen (Chatsworth, CA) va
Taq Gold DNA polymerase ctiia Promega (Madison, USA).

Chon loc DNA aptamer theo quy trinh SELEX (Ap)

Céac mach don oligonucleotid tir thu vién ban dau
(khoang 10'*-10" mach don khac nhau, IDT Singapore)



5’-TCA CCG GGA GGA GAC CCT GA-N40-GTG GCT
TGG TGG TGG TTC AA -3°, mdi xudi 5’-TCA CCG GGA
GGA GAC CCT GA-3’ va mdi ngugc 3’-TTG AAC CAC
CAC CAA GCC AC-5". Cac mdi clia gen HER-2 (mdi xudi
5"-AGC CGC GAG CAC CCAAGT-3’, méi nguge 5°-TTG
GTG GGC AGG TAG GTG AGT T-3") va cic mdi cuia gen
Beta-actin (moi xudi 5’-GAT GAG ATT GGC ATG GCT
TT-3’, mdi nguge 5°-CTC AAG TTG GGG GAC AAA AA-
3%) dugc U vai cac té bao SK-BR-3 biéu hién manh HER-2.
Chon loc loai bd cac oligonucleotide mach don va té bao
khong gin két voi nhau, thu cac phirc hop lién két.

Tiénhanh phan tach phirc hgp liénkét giitaoligonucleotide
mach don va té bao SK-BR-3 biéu hién manh HER-2 dé thu
dugc cac oligonucleotid mach don dich mong muén. Ding
PCR nhan lugng mach don oligonucleotide dich, tao nguén
thu vién DNA méi cho lan 13p lai quy trinh chon loc trén.
Quy trinh chon loc dugc 1dp lai 5-20 14n dé thu duoc cac san
phidm DNA aptamer c6 s6 lwong 16n va 4i luc lién két cao.
Thuc hién kiém tra cac trinh tw DNA aptamer bé‘mg ky thuat
giai trinh tu Sanger (ABI prism® 3100 genetic analyser).

Tao hat nano chitosan phdn tir lwong tlu”fp

Pha 1 g chitosan (400 kD) trong 50 ml dung dich acid
acetic 6% (Moghaddam va cong su) [1]. Thém vao dung
dich trén 10 ml dung dich NaNO, (7 mg/ml), sau d6 khudy 1
gio & nhiét d6 phong dé hoa tan Chi. Diéu chinh pH dén 9,0
bang dung dich NaOH 4 N. Ly tdm 10.000 vong/phut, thoi
gian 5 phut. Loai bo dung dich ly tdm, phan cin mau tring
vang dugc rira 3 1an véi aceton. Sau khi lam bay hoi hoan
toan aceton, cdn ly tdm dugc hoa tan trong dung dich acid
acetic 0,1 N, sau d6 thim tich trong nude voi kich thude 16
mang ban thim 14 12 KDa, thoi gian thim tich 24 gio, sau
4-6 gid thay nude 1 1an. Dong kho dich sau thim tich va bao
quan ¢ 4°C.

Tao hat mixen Chi-TPP-PF

Céc hat mixen Chi dugc ché tao bang phuong phép tao
gel ion (tao lién két ion) (S.K. Bong va cong su) gin TPP
dé tao hat mixen Chi kich thudc nho [6]. Hoa tan Chi phan
tir lwong thap trong acid acetic 1% (v/v) va lan lugt thém
vao TPP 0,01%; 0,015%; 0,02%; 0,025% va 0,03% tao san
pham riéng 1& theo thé tich Chi:TPP 14 2:1. Khudy tir cic san
pham trong 1 gior dé hoa tan hoan toan, dén khi do duc & cac
san phém xuat hién. Dung Chi-TPP 0,025% hoa tan lan luot
v6i PF & cac nong do 10, 15 va 20%.

Carboxyl hoda nhéom COOH cua Chi-TPP-Pluronic
(CT-Pluronic F127)

Khtr nguyén tir hydro ctia nhéom COOH tan cung cua
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chudi PEO-PPO-PEO (Pluronic F127, MW 12.500) bang
succinic anhydride (G. Zahra va cong sy) [8]. Chi-TPP-
Pluronic (15 g, 2 mmol), succinic anhydride (0,56 g, 3
mmol), DMAP (0,5 g), va TEA (0,5 ml) dugc hoa tan trong
30 ml 1,4-dioxane, khudy lién tuc qua dém & 30°C. Sau d6
lam bay hoi 1,4-dioxane bang ly tim chan khong 900 vong/
phat, 120 phut. Phan du luong cd diac duge hoa tan trong 1
ml chloroform. Thém 3 ml diethyl ether dé thu két tia, thuc
hién 13p lai vai 1an dé loai bé hoan toan succinic anhydride,
DMAP va TEA. Ly tam chan khong 900 vong/phut, 120
phat dung, dé qua dém thu CT-Pluronic F127.

Gin CT-Pluronic F127 véi Ap va PTX

40 g (7,4 mmol cua nhom -COOH) CT-Pluronic
F127 dugc hoa tan trong 20 ml N, N-dimethylformamide
(DMF) ¢ nhi¢t d6 phong. Thém 1 g EDC va 2 g NHS vao
hoén hop dung dich. Sau phan tng 15 phut, thém 2,8 ml
2-mercaptoethanol, 10 mg TEA, 50 ng Ap va PTX. Khudy
lién tyc qua dém & nhiét d6 phong. Sau d6 san pham dugc ly
tam qua mang loc Amicon Ultra-15 véi toc d6 6.000 vong/
phut trong 30 phut.

Xdc dinh hinh thdi va ciu tricc cic hat mixen bing
kinh hién vi di¢n tiv

Viée xac dinh hinh thai va cdu tric duéi kinh hién vi
dién tr SEM (440, Leica Cambridge Ltd., Cambridge, UK)
duoc thyc hién nhu sau: Cac mau bot phirc hé thu dugc sau
dong kho duoc dat 1én tam thiét bi chuyén dung, sau d6 phu
véi 60% vang va 40% palladium thoi gian 30 gidy va dat
trong thiét bi xur Iy véi dong dién 45 mA (Desk II, Denton
Vacuum, Moorestown, NJ). Sau d6 mau duoc quan sat trén
hé théng kinh hién vi dién tir quét SEM.

Céc phtrc h¢ da thu nhan theo quy trinh trén duoc
kiém tra hinh théi va kich thuéc dudi kinh hién vi dién tr
tmyén qua (TEM) trén hé théng thiét bi JEM 1230 Electron
Microscope (Joel Ltd., Tokyo, Japan). Mot giot dung dich
san pham dugc nho 1én dau mit ludi dong phu cacbon. Lau
sach phan dau miu du thira bang gidy thim. Dung dich
ammonium molybdat (1%, w/v) dugc su dung nhu tac nhan
nhudm am ban. Sau 2 phut, dung dich du cling dugc loai
bang gidy tham. Sau d6 mau duoc kiém tra dudi kinh hién
vi dién tr truyén qua TEM.

Xic dinh thé zeta va kich thwéc cdc hat mixen

Kich thuéc trung binh va thé zeta cua phic hé duogc
xac dinh trén may “size analysis” (Nano Partica SZ-100,
Horiba, Japan) véi goc quét 90° dén 173°. 0,2 mg mau dugc
hoa tan trong 2 ml nudc cét hai lan trude khi xac dinh trén
may.
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Khao sat sw phong thich thuéc PTX trong in vitro

Theo doi sy phong thich PTX cua céc hat Ap-mixen-
PTX trong dung dich PBS pH 7,5 & nhiét d6 phong, tién
hanh do quang phd ¢ budc séong 280 nm & cac thoi diém
trong 12 ngay [5].

Luogng PTX phong thich

~— x 100
Luong PTX ban dau

PTX phong thich (%) =

Khao sat khd nang bao va tai thuéc PTX ciia hat Ap-
mixen

Hoa tan 0,5 mg hat Ap-mixen-PTX trong 5 ml nudc cit
hai lan va ly tim 14.000 vong/phit trong 30 phit & 15°C.
Luong PTX tu do phén tach tir phttc hé hat duoc do boi
hé thdng UV-Vis budc song 247-494 nm. Dung hat mixen
khong bao PTX lam mau chimg hiéu chinh. Mbi mau thuc
hién thi nghiém 3 1an (n = 3). Kha ning bao va tai thudc
PTX dugc danh gia theo cong thic [6]:

L ) Tong phirc hé bao PTX - PTX phan tach tr do
Hiéu qué bao (EE, %) = Tong phic 1 bao PTX x 100

. . Téng phitc hé bao PTX - PTX phén tach t do
Hi¢u qua tai thuoc (LC, %) = x 100

Trong lugng phirc hé

Khao sat kha nang gdy djc ciia phirc hé hat Ap-mixen-
PTX (phwong phap MTT)

Tién hanh khao sat mat 4o song cua dong té bao ung thu
va SK-BR-3 dudi tac dong gay doc ciia PTX bang phuong
phéap MTT [7, 10]. Thi nghiém dugc thuc hién vdi cac hat
Ap-mixen khong mang thudc, hat Ap-mixen-PTX va PTX
tu do.

Dong té bao SK-BR-3 dugc nudi trong mdi truong
Mc’Coy 5A c6 bd sung 10% FBS (Fetal Bovine Serum),
1% ceftriaxon-vancomycin, ¢ 37°C trong ti CO, 5%. Diéu
chinh pH céc mau thir nghiém vé pH 6,5. Phan phdi té bao
vao dia nudi cdy 96 giéng voi mat do 12.000 té bao/giéng.
Sau 12, 24, 48 gio mdi truong nudi cdy duogc thay thé véi
100 pl dung dich cac mau hat Ap-mixen khéng mang thudc,
hat Ap-mixen-PTX va PTX tu do. Sau do, thém 20 pl MTT
(5 mg/ml) vao mdi giéng. Sau 4 gid, hut bo dung dich trong
cac giéng va thém 200 pl DMSO vao mdi giéng dé hoa tan
tinh thé MTT.

Do mét d hap thu mau ctia phan tng & mdi giéng véi
budc song 570 nm dung hé théng thiét bi PlateReader
AF2200 (Eppendorf, Germany).

Xir Iy 56 liéu va thong ké

Céc két qua hién thi gia tri trung binh + do léch va doc
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1ap thuc hién céac thi nghiém it nhét 3 1an. Céc gia tri trung
binh dugc xir Iy bang thuét toan ANOVA mét dudi va cac
gia tri x4c suat P<0,05 méi c6 ¥ nghia thong ké.
Két qua va ban luan

Két qud tao hat nano Chi-TPP

Str dung phwong phap tao gel ion bang TPP dé tao hat
nano Chi kich thudc nho, nhim tang kha nang hép thu thude.
Diéu kién thi nghiém duoc thyuc hién & néng do Chi phan
tr lugng thap 1% (v/v) trong acid acetic va TPP 0,01%;
0,015%; 0,02%; 0,025%; 0,03% (bang 1).

Bang 1. Nong do TPP anh huéng dén kich thudc va thé zeta clia
h@t Chi 1%.

Nong do TPP Kich thwéc trung binh Thé zeta
(Yow/v) (nm) (mV)

0,01 26,24+4,37 49,18+1,14
0,015 29,43+1,23 43,22+0,58
0,02 37,11+5,42 40,31+1,52
0,025 53,26+3,21 38,3140,92
0,03 82,51+7,46 35,82+0,34

Do ban chét phan cuc, TPP phan cuc trong nudc va giai
phong ion OH-, do d6 trong dung dich TPP ddng thoi ton
tai ca ion OH" vaion PO, > c6 thé canh tranh phan tmg véi
nhom NH," cua Chi. Nhitng manh Chi phén tir lugng thap
s& tham gia vao phan mg tao gel ion vi phan tir TPP, két
hop v6i qua trinh khudy tron dé hinh thanh cac hat nano
Chi kich thudc nhd. Hat nano Chi khong bi tach 16p sau khi
tao ra qua 4 ngay bao quan ¢ 4°C chiing té hat nano c6 kich
thudc nho, néu hat nano c6 kich thude 16n s& gy ra sy ling
can va tach pha trong qua trinh bao quan.

Anh SEM ctia Chi cho thay hinh dang nguyén liéu Chi
ban dau timg mang polyme kich thugc hat 1én. Hat nano Chi
tao ra bang phuong phap tao gel ion ding TPP ¢6 kich thudc
hat nho, twong d6i dong déu (hinh 1).

(A) (B)

Hinh 1. Anh SEM ctia Chi. (A) Chi ban dAu chua tao néi; (B) Hat
mixen Chi sau khi ch& tao, ty 1& Chi:TPP la 2:1.



Két qua do cho thiy, kich thudc trung binh cta hat nano
tao ra la 53,2 nm. Trong d6 c¢6 81% hat kich thude 55,6 nm,
9% hat c6 kich thudc 38 nm, con lai la cac hat ¢ kich thudc
16n hon 100 nm (hinh 2).

Ty 16 %
phan bd
cac hat nano
tao ra

18,0 100,0

q(%)
Kich thuée nho

T
1,0 10,0

‘166;(\) - 22)0,0
Puong kinh (nm)
Hinh 2. Két qué phan bd kich thuéc ctia hat mixen Chi.

Két qud tao hat mixen Chi-TPP-PF

Dung Chi 1%-TPP 0,025% thyc hién tiép cac thi nghiém
v6i PF 10%, 15% va 20%. Khi két hop véi PF nong do cao
nhung kich thudc phtrc hé hat mixen giam cé thé 1a do su
hinh thanh cu tric gel dic & bén trong dan dén sy hip thu
nudée thip nén dudng kinh trung binh cua cac hat trong dung
dich giam (bang 2). Ngoai ra, khong c6 su thay doi ro rét
cuia thé zeta khi gia ting nong do cia PF (P<0,028). C6 thé
két luan rang, PF duoc két hop chu yéu vao bén trong céc
hat mixen.

Bang 2. Nong do PF anh huéng dén kich thudc va the zeta clia
hat mixen Chi 1%-TPP 0,025 %.

Nf‘)ng do PF Kich thudce trung binh Thé zeta
(Y%w/v) (nm) (mV)

10 61,24+3,17 32,14+0,36
15 69,1146,42 28,47+1,42
20 64,53+1,42 28,14+0,91

Két qud chon loc DNA aptamer theo quy trinh SELEX
(4p)

Qua quy trinh chon loc SELEX thu dugc cac
oligonucleotide mach don 4i luc lién két cao véi cac té bao
SK-BR-3 biéu hién manh HER-2. Dung PCR nhan luong
mach don oligonucleotide dich mong mudn. Kiém tra cac
trinh ty mach don oligonucleotide bang k§ thuét giai trinh tu
Sanger dugc thé hién ¢ bang 3. Vi su tuan thi nghiém ngit
vé thao tac ky thuat trong sudt cac vong chon loc SELEX,
nghién ctru nay da thu dugoc mot lugng aptamer co ai luc
cao voi dong té bao biéu hién manh HER-2. Trén thuc té,
trong cac chu ky chon loc, nghién ctru nay tim thay duoc sy
phong phii da dang dang ké ciia cac chudi don DNA, trong
d6 c6 loai ¢o 4i lyc cao voi dong té bao SK-BR3 biéu hién
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manh HER-2 va c6 loai ¢6 ai luc rat thép. Sau 18 vong chon
loc, xuét hién cac aptamer c¢ ai luc cao gﬁn dat t6i wu, cho
théy su chon loc lam tang dan 4i luc cua aptamer vdi cac té
bao dich. Khong c6 sy thay doi dang ké khi quan sat trong
hai vong chon loc tiép theo. Do d6, quy trinh chon loc dugc
dimg & giai doan nay. Chung t6i da kiém chimg sy biéu hién
HER-2 cta dong té bao SK-BR3 ¢ mirc 46 mRNA. Phan
tich cac két qua phién ma nguoc RT-PCR xéc dinh sy biéu
hién manh HER-2 ¢6 & dong té bao SK-BR3.

Bang 3. Cac oligonucleotide st dung chon lopc DNA aptamer
theo quy trinh SELEX.

Tén cac oligonucleotide  Trinh tw nucleotide

5-NNN NNN NNN NNN NNN NNN NNN
NNN NNN NNN NNN NNN NNN NNN
NNN-3”

5'-AAC TTG GTG GTG GTT CGG TGG
CTGTTCAGG GTCTCC TCC CGG TGA-3'

*N [a 1 trong 4 loai nucleotide A, T, C, G.

Thu vién ban dau

Ap sau chon loc

Tao lién két polymer Pluronic F127 va aptamer

Str dung phirc hé hat mixen Chi 1%-TPP 0,025%-PF 15%
dé tién hanh thi nghiém tao lién két polymer véi aptamer.
Lién két Pluronic F127 va aptamer duoc tao ra boi nhom
5’-NH,-Ap va nhém Pluronic F127-COOH bi carboxyl hoa
(hlnh 3) Tir hinh anh dién di Novex® gel (hinh 4), ¢6 thé thay
rang cac Ap tu do hién dién vach rd nét dac trung cia Ap.

Nguoc lai, Chi-TPP-F127 ty do khong hién dién trén
gel. Khi tao lién két polymer khong str dung EDC va NHS
thi lién két ciing khong hinh thanh, khong c6 san pham hién
dién trén gel. Mat khéc, khi tao lién Kkét polymer c6 st dung
EDC va NHS thi lién két dugc tao thanh, khi dién di trén gel
xuét hién vach rd nét dic trung cua Ap.

CH\ 0, 0 CH:
H
HOVO%’OH/\O)}' DMAP, TEA, dioxane O)W VOH&/OH/\OMOH
. FI22C00H
DONS Nll)W V\OHK/OH/\OMNH

FI2T-Ap

Hinh 3. Phudng trinh phan (ng tao lién két polymer Pluronic
F127-Ap.

Chi-TPP-

! Chi- F127-Ap  Chi-TPP-
TPP- khong ~ F127-Ap
Ap F127 EDC-NHS EDC-NHS

45 bp

Hinh 4. Kiém tra lién két polymer Pluronic F127 véi Ap bing
dién di Novex® 12% Tris-Glycine mini gel.
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Gin CT-Pluronic F127 véi PTX

Thyc hién thi nghiém dung CT-Pluronic F127-Ap (Chi
1%-TPP 0,025%-PF 15%-Ap) vdi cac nf)ng do PTX khac
nhau (hat Ap-mixen-PTX). Bang 4 cho thiy, ndng do PTX
khong anh huéng dén thé zeta cua cac hat mixen PTX
(P<0,02). Anh huéng cia néng d6 PTX dén kich thudc
hat Ap-mixen rd hon khi nong d¢ ting 1én 0,2-0,4 mg/ml
(P<0,015). Kich thudc hat Ap-mixen-PTX tang déu nhau &
nong d6 PTX 0,6-1 mg/ml. Hiéu qua bao va mang tai thude
o néng d6 PTX 0,4 mg/ml 1a cao nhét (EE: 83,28+0,13%;
LC: 9,12+0,34%) véi kich thudc trung binh 86,22+1,45 nm.

Bang 4. Dac diém ctia phiic hé hat Ap-mixen & cac nong d PTX.

Nong do Kich thuéc

PTX (mg/ trung binh (Tl:l‘f,)zeta 32) :?,2)

ml) (nm)

02 65,1143,81  232241,56  67,3140,51  3,94+1,19
0.4 86,20+1,45  60,1240,55  83,28+0,13  9,12+0,34
0,6 80,5542,05  4835:024  68,0143,77  8,15+3,63
0.8 99.3247,14  4021+1,43  80,62+128 6,41+1.23
1 110,46+4,32  3833+1,12  5936+1,53  585+1,57

Hinh thdi va ciu triic hat Ap-mixen-PTX

Anh SEM va TEM hat Ap-mixen-PTX v&i nong d6 PTX
0,4 mg/ml déu cho thiy hat c6 dang hinh ciu, kha dong nhét
v6i kich thudc trung binh xap xi 86,2 nm, phu hop véi két
qua & phan trén (hinh 5). Pic biét tir anh TEM cho thay
PTX dugc dong goi chat bén trong hinh cau (hinh 5B). P6
1a nho kha nang tuong tic ky nudc cua PTX xép vao bén
trong 15i khi qué trinh tu Iip rdp cia mixen xay ra, vi thé ciu
tric cua cac mixen duogc 6n dinh.

(A)

(B) -

Hinh 5. Anh SEM (A) va TEM (B) cia hat Ap-mixen-PTX.

Sw phéng thich thubc ciia phivc hé hat Ap-mixen-PTX
trong in vitro

Dung dich hat Ap-mixen-PTX duoc st dung lam thi
nghiém co néng d6 5,7 va 10%. Sau 12 gio lam thi nghiém,
cac hat Ap-mixen-PTX phong thich PTX dat tir 29 dén 35%,
dén ngay thir 12 (288 gio) dat 85-93% & pH 7,5. 12 gio dau
tién ghi nhan sy phong thich nhanh lugng 16n PTX do sy ran
v cdu triic. Sau d6 sy phong thich PTX ting lity tién theo
thoi gian tiép xtic voi PBS, pH 7,5. Su phong thich binh
nguyén xay ra & ngay thir 6, su phong thich PTX tuong d6i
6n dinh, gan dat muc cyuc dai (hinh 6).
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Thoi gian (h)
Hinh 6. Sy phéng thich PTX trong PBS, pH 7,5.

10%

Sw phong thich Ap ciia phirc hé hat Ap-mixen-PTX
trong in vitro

Day la thi nghiém danh gia kha ning gin ciia Ap trén
phirc hé hat Chi-TPP-PE. Ap gin vao phirc hé hat mixen
duoc u trong dung dich heparin, 1a dung dich canh tranh
anion. Nhin chung, cic két qua cho thay Ap gén chit ché va
hiéu qua trén phirc hé hat. Tuy nhién, n6 khong phai 1a lién
két luén bén ma co thé bi pha giy khi mang luéi ciu trac
polymer cuta phirc h¢ hat bi tic dong.

45bp

Hinh 7. Dién di gel agarose san phiam khi G phtic hé Ap-mixen trong
dung dich heparln canh tranh on. Giéng M: Thang do DNA 100 bp;
giéng 1: U trong 1h; giéng 2: U trong 4h; giéng 3: Ap tu do; giéng 4:
Nudc cat.

Két qua phan tich dién di ¢ hinh 7, Ap d& dang bi phé gay
lién két voi phtre hé hat khi ¢6 sy hién dién cta heparin. Ap
tu do dugc st dung lam chirng duong trong thi nghi¢m. Co
su canh tranh véi Ap trong su gén két PF, lam cho céu triic
khong 6n dinh. Két qua nay da chimg minh ring, Ap gin
véi cac phie hé khong chi don gidn 1a qua qué trinh trung
gian tuong tac ion, ma dung hon 1a Ap ndi ket trong mang
lu6i polyme duge hinh thanh boi lién két ngang. Nhu vay,
tir két qua chup TEM (hinh 5B) va thi nghiém canh tranh
anion trong dung dich heparin cho thay rang, trong phirc hé
hat cu tric TPP-PF lam Ap vudng mac vao trong phtrc hé.

Khi ning gdy djc té bao ciia phirc hé¢ Ap-mixen-PTX

Khao sat kha ning gy doc té bao cta cac hat Ap-mixen
khong bao va bao PTX 0,2; 0,4; 0,6; 0,8; 1 mg/ml, dung
dich PTX 1 mg/ml ty do bang phuong phap MTT trén té bao
ung thu vi SK-BR-3 (hinh 8).

== Ap-mixen-TPP-PF 10%
== Ap-mixen-TPP-PF 15%

Ap-mixen-TPP-PF 20%

(A4)

® 2
S 3

o
2y
Té bao séng (%)
"
S

02 04 06 08 1mg/mL CTRL CTRL()
mg/ml mg/ml mg/ml  mg/ml (+) PTX
1 mg/ml

S
S

Té bao séng (%)

~
S

et Resco Ap-mixen-TPP

o

e ) i 120 24h et 361 e 48

1E-05 0,0001 0,001 001 01 1 10 Néng d PTX (mg/mi)

Nong dg hat Ap -mixen (mg/ml)

Hinh 8. Sy &nh hudng ctia hat Ap-mixen khong mang thuéc (A) va bao
thudc PTX (B) Ién sy song clia t&€ bao SK-BR-3 (n = 4).
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Vi céc loai hat Ap-mixen khac nhau khong mang thude,
ching khong c6 sy khac biét nhiéu trong qua trinh gay doc
chét té bao sau 6, 12, 24, 36 va 48 gio. Té bao van sbéng
bam déy va tang sinh tt. C6 thé két luan, cac hat Ap-mixen
lién két gan TP-PF khong c6 kha ning gy doc chét té bao.
Céac hat Ap-mixen khong mang PTX da dugc chirmg minh
1a ¢6 tac dung gay doc tdi thiéu va chung khong pha vo
té bao (IC50: 7,3-9,5 mg/ml). Cac liéu IC50 cua PTX tu
do chéng lai té bao SK-BR-3 14 0,73 pg/ml, cao hon phirc
hé Ap-mixen bao PTX (0,05-0,11 pg/ml) 7 lan. Mt khac,
hat Ap-mixen khong mang thudc xir Iy dong kho luu trir
(Resco Ap-mixen- -TPP, Resco Ap- mixen- -TPP- PF), khi hoan
nguyén trong nuGce cit vo triung, ching van khong giy doc
v6i té bao (hinh 8A).

Vi hat Ap-mixen bao PTX 0,2; 0,4; 0,6; 0,8 va 1 mg/
ml, ty 1¢ té bao SK-BR-3 chét twong tmg 1a 75-88%; 89-
93%; 78-88%; 74-86% va 69-84% sau 6-48 gid. Véach bi
pha hity dan dén té bao bi v& hang loat sau 6 gio (hinh 8B).

PTX la thudc khang ung thu ky nudc, vi vay ching can
duoc van chuyen qua mang té bao dé vao té bao. Cac té
bao c6 thé hap thy cac phirc hé mixen qua dudng xam nhap
xuyén mang. Do do, cac phuc hé Ap-mixen hoat dong nhu
hé théng phan phdi thudc tao diéu kién dua thudc vao va
tich lily chung bén trong té& bao. Vi dung dich thude PTX
1 mg/ml ty do, ty 1¢ t& bao chét chiém 13-14%. Céc phan tir
thudc PTX ty do xAm nhap vao té bao khong hiéu qua.

Tién hanh thi nghiém vé tac dong ctia hat Ap-mixen bao
PTX 0,4 mg/ml dén muc do biéu hién gen HER-2 (247 bp)
va Beta-actin (431 bp) tir mRNA trén dong té bao SK-BR-3
sau 6-48 gid. Sau 6 gio, mirc do biu hi¢n gen HER-2 manh
va giam dan theo thoi gian tiép xuc 48 gio (P<0,01) (hinh
9A). O thoi gian tiép xtic 6-48 gio déu co sy biéu hién gen
Beta-actin manh (P<0,05) (hinh 9B). Vi két qua nay, c6 thé
khéng dinh kha nang hi¢u qua dac hi€u cua phtc hé hat ddi
v6i cac mirc d6 biéu hién thy thé HER-2 trén dong té bao
SK-BR-3, khong co sy biéu hién protein nao khac trén bé
mat céc té bao.

(A)

431bp

247 bp

Hinh 9. Su biéu hién gene HER2 va Beta-actin ¢ dong t& bao SK-BR- 3
khi tlep xtic hat Ap mixen bao PTX 0,4 mg/ml sau 6-48h. RNA tong s6
tif cac t& bao SK-BR-3 dugc chuyén ma thanh cDNA. Gen HER2 va Beta-
actin dugc nhan lugng bang PCR. Cac sadn pham PCR dugc dién di trén
gel agarose 1,5%. Giéng M la thang do DNA 100 bp. Phan doan gen
HER2- 247 bp (A) dudc nhan luong tif giéng 1: 6h, giéng 2: 12h, giéng
3: 24h, giéng 4: 36h va giéng 5: 48h. Phan doan gen Beta-actin 431 bp
(B) dugc nhan lugng tir giéng 1: 6h, giéng 2: 12h, giéng 3: 24h, giéng 4:
36h va giéng 5: 48h.

Két qua ciia cac thi nghiém vé kha ning giy doc cua
phtc hé hat ché tao duoc & trén cho th?iy, phtic hé hat co
kha ning twong thich sinh hoc cao va dugc dung nhu hé dan
truyén thude chéng ung thu.
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Budc dau chung t6i da nghién ctru thanh cong quy trinh
ché tao céc hat mixen bang phuong phap tao gel ion sir dung
Chi, TPP va PF. Két qua da tao dugc hat Ap-mixen-PTX
¢6 dang hinh ciu, kha ddng nhat, kich thudc trung binh
86,22 nm va thé zeta 60,12 mV. Kha nang dong gbi 83%
va kha ning mang tai thuéc 9%. Chon loc dugc Ap dich
theo quy trinh SELEX, ¢6 s luong phong phu va &i luc
lién két ddc higu véi cac té bao SK-BR-3 biéu hién manh
HER-2. Ap dich c6 chiéu dai 45 nucleotide va ty 18 C-G
chiém ~ 82%. Nghién ctru thanh cong quy trinh gan ching
vao hé hat mixen d tao ra. Buéc dau danh gia kha nang dan
truyén thubc cua hat Ap-mixen-PTX 1én dong té bao ung
thu v SK-BR-3 cho thiy, chiing ¢6 kha ning gay doc té bao
khoang 89-93% va dat hiéu qua hon gap 7 lan so véi dung
dich thuéc PTX tu do.

Nhiing két qua trong nghién ctru da chimg minh céc hat
Ap-mixen-PTX khdi dong polymer c6 tinh tuong thich sinh
hoc va c6 tiém nang st dung 1am hé dan truyén thude chong
ung thu.
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Nghién ciru tong hop thudce generic letrozole
quy mo 100 g/mé dat tiéu chuan dwgc dién USP38

Nguyén Ciru Khoa'2, Nguyén Pai Hai'*
'Hoc vién Khoa hoc va Cong nghé, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
2Vién Khoa hoc Vat liéu iing dung, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhdn bai 28/2/2018; ngay chuyén phan bién 2/3/2018; ngay nhan phan bién 3/4/2018; ngay chép nhan ding 9/4/2018

Tém tit:

Trong nghién ciru nay, letrozole (quy md 100 g/mé) dwoge tong hop thanh cong tir phian g giira 4-[1-(1,2,4-triazolyl)
methyl]benzonitrile (TMB) va p-fluorobenzonitrile véi su c6 mét ctia tac nhan deproton hda potassium tert-butoxide
(t-BuOK) trong dung mdi tetrahydrofuran (THF). Letrozole thd sau phan ving dwoc két tinh lai hai lan trong hén
hop n-hexane:ethyl acetate véi ty 1¢ 3:1. San pham dwoc xic dinh cu triic va tinh chit bang phwong phap cong
hwong tir hat nhan ("H-NMR va BC-NMR), khoi phé (MS). Cic chi tiéu vé dinh tinh [phd hong ngoai (FTIR), sic
ky léng hi¢u niang cao (HPLC)], dinh lwgng (HPLC), ciin sau nung, tap chit lién quan A va ham lugng nuéc theo
quy dinh ciia duge dién USP38. Két qua cho thay, letrozole c6 dd tinh khiét dat 99,79%, cac chi tiéu khac déu dat
tiéu chuén ciia dwoc dién USP38. Két qua danh gia do 6n dinh cho thiy: Sin phim c6 han sir dung trén 24 thang.

Tir khoa: Letrozole, thuoc generic, TMB, ung thuw vi.

Chi s6 phin loai: 3.4

Gidi thiéu

Nghién ctru tong hop va san xudt cac loai thudc generic
(thudc da dang ky nhung hét han bao ho ban quyén va da
duoc str dung) duge hau hét cac qubc gia quan tam, trong d6
¢6 Viét Nam. Tuy nhién, cac loai thube generic do Viét Nam
san xuét chu yéu chi thuc hién phﬁn bao ché véi cac hoat
chét nhap khau tir nudc ngoai [1]. Bé ¢6 thé chu dong ngudn
nguyén liéu thudc generic, viéc nghién ctru tong hop, tién
t6i san xudt cac duoc chat tai Viét Nam 1a hét strc can thiét.

Hinh 1. Cau tric héa hoc letrozole.

Letrozole 1a mdt duoc chéit e ché enzyme aromatase
non-steroid c¢6 chon loc (hinh 1). Enzyme nay dong vai tro
quan trong trong qué trinh chuyén hormon androgen thanh
hormon estrogen & phu nit sau man kinh. Thubc e ché
enzym aromatase bang cach gén két canh tranh véi thanh
phin heme ciia thanh phan sic t6 té bao P450 & lenzyme nay,
lam giam qua trinh sinh tong hop estrogen & tat ca cac mo.

"Tac gia lién hé: Email: nguyendaihai0511@gmail.com
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Thubc 1am giam ndng do estrogen & phu nir sau man kinh
Va g1up lam cham lai hoac dao nguoc su phat trién ctia mot
s6 khéi u v can estrogen dé phat trién. Thude duoc chi dinh
cho diéu tri ung thu va sau phau thuat. Letrozole giup cai
thién tinh trang bénh nhan ung thu vu da diéu tri béng viée
ubng tamoxifen 5 nam sau phau thuat, cai thién kha ning
séng nhd ngan chin sy tai phat va di can cua ung thu [2,
3]. Trén thé gidi, da co rat nhiéu nghién ctru dé cap dén qua
trinh téng hop letrozole. Tuy nhién, cac nghién ciru nay hau
hét déu tap trung vao kha niang chon loc vi tri ctia phan tng
alkyl héa vong 1,2,4-triazole [4-6].

Trong nghién ciru ndy, chung toi tién hanh tong hop
letrozole qua hai giai doan: (1) Téng hop TMB va (2) Téng
hop letrozole. O giai doan 1, tién chit TMB dugc tong hop
thanh cong tir 4-bromomethylbenzonitrile va 1,2,4-triazole
sodium, st dung dung moi acetone ¢ nhiét do soi (hinh 2).

N=\
Br l\/l\//N
N=\ ©
M
\N Na
%
CN CN

Hinh 2. Phan ting tdng hgp TMB.
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Abstract:

In this research, letrozole, on a scale of 100 g/batch,
was successfully synthesized via the reaction between
4-[1-(1,2,4-triazolyl)methyl] benzonitrile (TMB) and
p-fluorobenzonitrile, with the aid of deprotonated agent
called potassium tert-butoxide (t-BuOK) dissolved
in tetrahydrofuran (THF). The crude letrozole was
recrystallized twice using the mixture of n-hexane:ethyl
acetate (the ratio 3:1). The chemical structure and
properties of the obtained product were characterized
by nuclear magnetic resonance spectroscopy (‘H-NMR
and *C-NMR) and mass spectroscopy (MS). Standards
of detection (Fourier transform infrared (FTIR), high
performance liquid chromatography (HPLC)) and
quantification (HPLC), impurities, and the standard
amount of water conformed in the United State
Pharmacopeia (USP 38) were also examined. According
to the results, the purity of letrozole was 99.79%:;
besides, other criterions also met the quality standard
of USP 38. Both stability test and accelerated aging test
showed that the synthesized letrozole had the shelf life of
more than 2 years.

Keywords: Breast cancer, generic drug, letrozole, TMB.
Classification number: 3.4

O giai doan 2, letrozole dugc tong hop tir hai tién chat
chinh 14 chét trung gian TMB va p-fluoro-benzonitrile, voi
tac nhan deproton hoa -BuOK. V& mit co ché, dau tién, dan
xuét triazole bi deproton héa & carbon methylene boi tac
nhan ~-BuOK. Carbanion hinh thanh s€ dong vai tro nhu mét
tac nhan than hach tac kich vao chit nén p-fluorobenzonitrile
theo co ché cong - khir va loai bo F theo co ché thé than
hach trén nhan thom Sy Ar) (hinh 3). Chét trung gian va san
phim dugc tinh ché dé dat dugc do tmh khiét theo yéu cau.
Letrozole sau tinh ché dugc phan tich céu tric bang phuong
phép cong huong tir hat nhan ("H-NMR va 3C-NMR), khéi
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ph (MS). Céc chi tiéu vé dinh tinh [pho hong ngoai (FTIR),
sac ky l6ng hi¢u nang cao (HPLC)], dinh luong (HPLC),
cén sau nung, tap chét lién quan A va ham luwgng nudc theo
quy dinh cta dugc dién USP38. Do 6n dinh cua san pham
dugc xac dinh ¢ didu kién 130 hoa cap tdc (nhiét do 40+2°C,
do 4m tuong ddi 75+5%) va diéu kién thuong (nhiét do
30+2°C, d6 4m twong d6i 75+5%). Ngoai ra, doc tinh cap
va doc tinh ban trudng dién cling duoc thyuc hién nham danh
gia doc tinh ctia san pham.

N

-

N’N

BUOK

N

i\lj\l /\FOCN r\{’_’:j)

N- o °N
p-Fluorobenzonitrile
- .
NORGW
N Letrozole

Hinh 3. Phan ting tong hop letrozole.

Thuc nghiém
Héa chat

4-fluorobenzonitrile 99%, +BuOK 98% (Acros);
ammonium acetate, ethyl acetate, sodium hydrogen
carbonate, acetic acid glacial extra pure; acetonitrile HPLC
grade (Fisher); magnesium sulfate anhyrous, n-hexane
99,5%, tetrahydrofuran, water HPLC grade ACS reagent
grade (Fisher); 4-[1-(1,2,4-triazolyl)-methyl]benzonitrile
(Vién Khoa hoc Vat liéu tng dung, TCCS).

Téng hop letrozole tho

Quy trinh tong hop letrozole thdé dugc thuc hién qua
6 budc: (1) Cho +-BuOK (174,1 g; 2,8 eq.)/THF khan
(1:1) vao binh phan trng dung tich 20 1 da dugc lam lanh
-10°C, khudy va thdi khi nito lién tyc. (2) Sau khi -BuOK
tan hoan toan, nho dung dich TMB (100 g; 1,0 eq.)/THF
(1:1) vao binh phan tmg trong 1 gio. Tiép tuc khudy hdn
hop thém 2 gio, gitt & nhiét d6 -10°C. (3) Thém ting giot
p-fluorobenzonitrile (99,5 g; 1,5 eq.)/THF khan vao binh
phan g trong 30 phut. Khudy va giir nhiét d6 binh phan
g thém 2 gio. Phan tmg duoc theo doi bang TLC véi hé
dung moi giai ly ethyl acetate:n-hexane. (4) Sau khi phan
g két thiic, pha lodng hdn hop voi ethyl acetate khan va
loc nhanh qua cot (ﬂask chromatography). (5) C6 quay chan
khong, acid hoa hdn hop bang dung dich acid acetic/nudc
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dén pH=2. Sau d6, trung hoa lai dung dich bang NaHCO,
dén pH 7. (6) Chiét dung dich bang ethyl acetate, 1am khan
bang MgSO A dé thu san pham letrozole thd.

Tién hanh lap lai 5 1an thi nghiém nhu trén dé danh gia
d6 6n dinh cua quy trinh. D§ tinh khiét cta san phélm duoc
xac dinh bang phuong phap HPLC theo quy dinh ctia dugc
dién USP38.

Tinh ché letrozole

Letrozole thé dugc tinh ché bang phuong phap két tinh
lai 2 1an trong hdn hop n-hexane:ethyl acetate (ty 18 3:1).
Quy trinh tinh ché dugc thyc hién nhu sau: Can 120 g san
pham letrozole thé cho vao binh phan mg dung tich 20 1.
Thém dan 8 1 hdn hop dung méi n-hexane:ethyl acetate ty
1¢ 3:1, khudy va gia nhiét hon hop trong binh dén diém soi.
Loc hdn hop dung dich rdi cho vao thiét bj 1am lanh & 0-5°C
qua dém. Loc lay san pham két tinh bang phéu Buchner.
Lam kho bang bom chan khong trong 1 gio. Qua trinh két
tinh lai duoc tién hanh 2 14n lién tuc dé thu duoc letrozole
tinh ché.

Tién hanh 13p lai 5 lan thi nghiém dé danh gia d6 6n
dinh cta quy trinh. D¢ tinh khiét ciia san pham duoc xac
dinh bang phuong phap HPLC theo quy dinh cua duoc dién
USP38, cu thé:

Diéu kién sic ky: Hé thong UHPLC Plexar (PerkinElmer
My), ¢ot C , (4,6 x 150 mm) ¢ nhi¢t do 25°C, dau do Plexar
PDA Plus tal bude song 230 nm; thé tlch tiém mau: 20 ul;
toc do dong: 1,0 ml/phut; ndng do miu do: 10 pg/ml; pha
dong: Chay ché do gradient (bang 1).

Bang 1. Chuong trinh chay HPLC.

Thoi gian (phut) Nuée (%) Acetonitrile (%)
0 70 30
25 30 70

Ddnh gid @ én dinh va thoi gian bio qudn

Thoi gian bao quan cua letrozole sau tinh ché dugc thuc
hién & diéu kién ldo hoa céip tdc v6i 3 mau tir 3 mé letrozole
tinh ché, tuong ung véi Let-01, Let-02 va Let-03. Mau duoc
dit trong chai thily tinh nau c6 nap day va dugc bao vé trong
tai nhom. Mau dugc bao quan & nhiét do 40+2°C, do am
tuong ddi 75+5% trong thoi gian 6 thang. Panh gia tinh chat
va ham luong 6 thoi diém 0, 1, 3 va 6 thang. Tur d6 d& xuét
han str dung cho san phém [7]. Ngoai ra, do on dinh & diéu
kién thuong cua letrozole duoc danh gia dua trén huéng dan
ctiia ICH ¢ diéu kién nhiét do 30+2°C va d6 am twong doi
75+5% trong vong 24 thang. Mau thir 1a 3 mé letrozole tinh
ché, trong ung v6i mau Let-01-RT, Let-02-RT va Let-03-
RT. Cac mau duoc theo ddi vé tinh chat va ham luong o thoi
diém 0, 3, 6, 12 va 24 thang.
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Ddnh gid djc tinh cdp va djc tinh bin trwong dién

bdc tinh cfip va doc tinh ban trudng dién cua letrozole
dugc thyce hién tai Vién Kiém nghiém thudc Trung wong.

- Thtr ddc tinh cép: Tién hanh trén 70 con chudt nhat
trang gidng Swiss albino, chia lam 6 nhém véi 6 liéu lugng
khéac nhau (0,25; 0,50; 0,75; 1,00; 1,25; 1,50 g/kg chudt).
Cho chudt nhin in 3-4 gid trude khi thi nghiém, nudc udng
theo nhu cau. Cho chudt uéng hdn dich letrozole. Theo ddi
biéu hién ngd doc cia chudt sau khi uéng hdn dich véi tan
suat khoang 15 phut/1 1an trong vong 1 gio dau va gidn dan
tan sudt trong vong 24 gid dau.

- Thir ddc tinh ban truong dién: Tién hanh trén 40 tho ci
Newzealand, chia lam 4 nhom (1 nhém chimg va 3 nhom
uéng thude véi lidu 0,078; 0,155; 0,31 mg/kg tho) trong
vong 90 ngay. Theo ddi tho hang ngay vé mirc do tiéu thy
thirc &n, nudc uong, thé trang va van dong, tinh trang phan,
nudc tleu cac biéu hién bat thuong cua tho. Xét nghiém cac
chi s6 huyet hoc va sinh hda. Sau thir nghiém, thé dugc md
dé quan sat dai thé cac td chire tim, gan, than, phéi, da day,
ruot, tuyén thuong than va buéng trung.

Két qua va thio luan
Téng hop letrozole thé

Két qua tong hop letrozole thd & quy mo 100 g/mé cho
hiéu suét phan tng dat 74,2+0,6%. D9 tinh khiét san phé"im
(5 lan lip lai) dat 92,47+0,9%. Tuy nhién, san phiam can
dugc tinh ché dé do tinh khiét dat tiéu chuan dugc dung (t6i
thiéu 98,5%). Do 1éch chuan twong ddi vé hiéu suat va do
tinh khiét san pham lan luot 12 0,81% va 0,97%. Gia tri nay
nho hon 2%, nén quy trinh dat dwoc do 6n dinh.

Tinh ché letrozole

Két qua lap lai 5 1an quy trinh tinh ché letrozole & quy
mo 100 g/mé cho hiéu suét tinh ché va do tinh khiét dat 1an
luot 1a 82,3+1,9% va 99,79+0,05%. Do tinh khiét cua san
pham sau tinh ché dat yéu cau vé duoc dung.

Do léch chudn twong di vé& hiéu suit va do tinh khiét
ctia quy trinh tinh ché 1an luot dat 1,7% va 0,05%. Gia tri
nay nho hon 2%, nén quy trinh tinh ché letrozole dat dwoc
d6 6n dinh [8].

Két qua phan tich cau tric san pham cho thay: Pho
'H-NMR (CDCl,, 500 MHz) xuét hién 2 tin hiéu cua 2
proton gan trén vong triazole [5, 8,13 ppm; H ], [5,, 8,06
ppm; H,]; 2 mii che d6i cua cac proton trén vong thom
[8,, 7,70 ppm; (4H; d; J=8,5 Hz; H)], [5,, 7,30 ppm; (4H;
d; J=8,5 Hz; H)]J; 1 proton ¢ carbon tam cap nam gan
nhom triazole [3, 6,84 ppm; H ] twong ing v6i cau tric cta
letrozole chuan [9, 10] (hinh 4).

Phd BC-NMR (CDCl,, 500 MHz) xuét hién 2 tin hiéu cua
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2 carbon tam cip cua vong triazole [0, 153,0 ppm; C ], [3..
143,8 ppm; C,; 2 tin hi¢u cta carbon thom tr cap [6,. 141,9
ppm; C.,[6.113,2 ppm; Cg]; 2 tin hiéu ctia carbon thom tam
cap [8.. 132,9 ppm; C ], [6,. 128,9 ppm; qc]; 1 tin hig¢u cta 2
carbon nhom nitrile [3. 117,9 ppm; C]. O ving truong cao,
xudt hién 1 tin hi¢u carbon tam cap [3.. 66,3 ppm; C, ] tuong

{mg vai cdu tric cia letrozole [9, 10] (hinh 5).

10.0 9.0 8.0

7.0

6.0 5.0 4.0

Hinh 4. Phd 'H-NMR ctia san pham letrozole.

a

e

1.0

0.0

ppm
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Két qua kiém nghiém cho thdy san pham dat céc tiéu
chuin cua duge dién USP38 [11], trong do:

Pinh tinh: phd IR va HPLC cho két qua dung véi chét
chuan USP Letrozole RS (hinh 7 va 8).

Dinh lvong dat: 99,73+0,33% (yéu cau: 98-102%).
Can sau nung 16i da dat: 0,024% (yéu cau: <0,1%).
Tap chit lién quan A téi da dat: 0,04% (yéu cau: 0,3%).

Ham heong nwde toi da dat: 0,26% (yéu cau: <0,3%).

D truyén qua (%)
o
g

o
4000 3500 3000 2500 2000 1750 1500

Bwéc séng (cm)

1250 1000 750 500 400

Hinh 7. Phé IR clia san phim letrozole.

I

140

200 180 160 60 40 20 0 ppm

Hinh 5. Phd *C-NMR ctia san phim letrozole.
Khéi phd cuia san pham duge xac dinh bang k¥ thuat ion
hoéa electron ESI-MS cho tin hi¢u cia peak ion gid phan tu

m/z = 285,9 [M-H]" tuong tng véi cong thirc phan tir cua
letrozole: C_H, N, (hinh 6).

s Letrozole - 8747 phit 99,90% 1,36
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Théi gian (phut)

Hinh 8. Sic ky d6 HPLC ctia san pham letrozole.

Ddnh gid dj on dinh va thoi gian bdo qudin

Tai thoi diém 24 thang, két qua ham luong thap nhit &

2168
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Hinh 6. Phd MS clia san pham letrozole.
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cac mé 1 96,29% tinh theo san pham khan. Theo hudng dan
“Panh gia dit liéu vé d6 on dinh” (Evaluation of Stability
Data Q1E) cua FDA nam 2004, khao sat do on dinh cua mot
dugc chét 1a tim thoi diém ma ¢ d6 ham lugng dugc chat b
phan hay con lai 90% [12] Do d6, san pham letrozole dat
duoc do 6n dinh sau 24 thang.

Du doén tudi tho thudc cua mau Let-01 1a 40,5 thang,
mau Let-02 12 56,9 thang va mau Let-03 1 54 thang. Chon
két qua thap nhat tir ba két qua trén 1a tudi tho cta thude. Dy
doén tudi tho thudc theo diu kién 1o héa cép tde 1a 40,5
thang.
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Thi djc tinh cap

Trong thtr nghiém nay, chung t6i da tim duoc liéu khong
gdy chét chuot 1a 0,25 g mau thirkg chudt. Lidu giy chét
100% sé chuot thir nghiém 1a 1,5 g miu thirkg chudt. Dua
trén s6 liéu thyc nghiém, chung t6i da tim duoc licu LD,,
1 0,825 (0,688; 0,962) g mau thi/kg chudt. Sau khi uong
hdn dich thtr, chudt ¢6 cac biéu hién ngd doc nhu sau: O
murc lidu thap (0,25 g mau thirkg chudt) khong nhan thay
¢6 biéu hién ng6 doc; ¢ mirc liéu trong khoéng tir 0,5 g dén
1,5 g mau thu/kg chudt, mot sé chudt co biéu hién bi kich
dong, sau d6 ndm mét va co gidt trudc khi chét. Chudt bi
chét trong khoang thoi gian 48 gio va ty 1¢ chét tuy theo
murc lidu udng.

Thir djc tinh bdn trwong dién

Sau khi cho tho uéng hdn dich letrozole lién tuc mdi
ngdy mot lan trong 90 ngay véi 3 mirc lidu khac nhau,
thudc khong anh huéng dén thé trang, hoat dong cua tho
thir nghiém. Tho khde manh, tang can. Cac chi s6 sinh hoa
va huyét hoc (thoi gian déng méu, chi s6 glucose, cac chi sd
calci toan phan va ion calci huyét twong) khac biét khong
¢6 ¥ nghia thong ké & trude, giita va sau thir nghiém so voi
nhoém ching (P, waEo 0,05; P >0,05; P
>0,05;P > 0,05

u TN (T-C)

sau 30 ngay (T-C) sau 60
ngay (T-C)

Khong nhan thay su bat thuong va khac nhau vé hinh
dang bén ngoai, mau sac ctia cac to chuc tim, gan, than,
phéi, budng trimg, tuyén thuong than va hé¢ tiéu hoa khi
quan sat dai thé ciing nhu ciu tric cta gan, than, budng
trimg, tuyén thuong than khi quan sat vi thé cua tho giira

nhom chung va 3 nhom thu.
Két luan

Pi xdy dyng duoc quy trinh téng hop va tinh ché san
pham letrozole & quy mé 100 g/mé. CAu trac san pham duoc
chirmg minh bang pho cong hudng tir hat nhan (‘H-NMR va
13C-NMR), khéi pho (ESI-MS). D¢ tinh khiét ciia san pham
dat 99,79+0,05%. Cac chi tiéu khic déu dat yéu cau quy
dinh cua duge dién Hoa Ky USP38. San phém letrozole con
dugc tién hanh dénh gia doc tinh cip va doc tinh ban truong
dién. Két qua kiém nghiém cho thay letrozole thudc cip do
doc IV trong thang GHS. Thoi han st dung cua letrozole 1a
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trén 24 thang.

LO1 CAM ON

Pé tai nghién ctiru duge hd trg béi Chuong trinh Hoa
dugc, Bo Cong thuong, ma sb dé tai CNHD.DT.051/14-16.
Céc tac gia xin tran trong cam on.
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Phén tich vi hoc va thanh phan hoa hoc
cua lan mot 1a Nervilia aragoana Gaudich -
ho lan Orchidaceae thu hai ¢ Kon Tum

Tran Thi Ngoc Mai', Tran Cong Luin?

Triong Pai hoc Cong nghé TP H6 Chi Minh
2Truong Dai hoc Tay Do

Ngay nhan bai 3/1/2018; ngay chuyén phan bién 11/1/2018; ngay nhan phan bién 21/2/2018; ngay chp nhan ding 27/2/2018

Tom tit:

Ciay lan mt 14 thu tai tinh Kon Tum cé tén khoa hoc Nervilia aragoana Gaudich. MAu cdy nay dwgc khio sat vi phiu
14, cudng 14 va than ré dé xac dinh ciu tao ciia 16p té bao biéu bi, diic diém bé libe-gd. Xac dinh diic diém cia bot 14,
bot than ré; soi bot dé xac dinh cu tric ciia cAic manh mé, hinh dang, kich thwéc ciia hat tinh bot va tinh thé canxi
oxalat. Phan tich so' bd thanh phéan hoa hoc ciia miu bt 14 va bot than ré theo phwong phap Ciuley cai tién dé dinh
tinh cac thanh phin hoa hoc c6 trong cic phin doan chiét khac nhau, tir 6 dinh hwéng qua trinh chiét tach va phan

1ap cac hop chit cé hoat tinh sinh hoc.

Tir khod: Nervilia, phdn tich hod thuc vat, phdn tich vi hoc.

Chi s6 phén loai: 3.4

Dat van de

Lan mot 14 1a cdy ua bong va dic biét wa am. Cay
thuong moc trong cic hdc da hodc trén 16p dat c6 nhicu
tham muc dudi tan rung kin, hoac rung cay 14 rdng nui da
voi. P9 cao phan b ctia cay tir 600-1500 m. Hang nam, tir
than ng?lm moc 1én mdt 14 vao cudi mua xuan hodc dau mua
hé. Bén giita mua thu, phan trén mat dat tan lui. Hoa thudong
xudt hién trudc khi cdy ra 1a. Trén mdi cdy thuong co 1-5
qua. Mdi qua c6 nhiéu hat nho, tw mé thanh 3 manh khi qua
gia dé hat roi vii ra xung quanh. Cay moc tir hat vao thang
6 va tap trung thanh nhitng ddm nhd. Mua ra hoa vao thang
9 dén thang 12 [1].

Lan mot 14 1a cay thudc quy hiém dwoc dua vao Sach
D6 Viét Nam va Trung Qudc tir nim 1996 [2]. Theo B
Huy Bich, 14 hodc toan cay lan mét 1a dugc dung lam thude
giai doc, nhat 1a ngd doc nam, lam mat phéi, chtra ho lao,
ho 1au nam, viém phé quan. Nhai ré cu twoi lam giam khat,
bdi dudng co thé. O Trung Qude, ciy nay con dugce dung
chita viém miéng, viém hong cép tinh, r6i loan kinh nguyét
hodc ton thuong do nga, dau nhirc, viém mu da, 16 loét, mun
nhon, trang nhac [1].

O phia Bic nudc ta, lan mot 14 phan bd chu yéu ¢ cac
tinh mién nai. O phia Nam gdp ¢ Kon Tum, Lam Déng,
Binh Duong, An Giang. Trong vai nim gan day do loi
nhuén kinh té cao, lan mot 14 bi khai thac qua muc dé ban

‘Tac gia lién hé: Email: ttngmai@gmail.com
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qua bién gidi, khién ting nguy co tuyét chung. Do do, viée
nghién ctru dinh danh va phan tich so b thanh phan hoa hoc
clia cay nay la budce dau dinh hudng cho cac nghién ciru xac
dinh thanh phan ho4 hoc va tac dung dugc 1y nhim khing
dinh gia tri thuc cua cay thude quy hiém nay dé c6 bién phap
bao t6n va phat trién ngudn duoc lidu ciia quic gia.

Doi tuong va phuong phap nghién ciu
Doi twong nghién ciru

Mau cy lan mot 14 dugce thu vao khoang tir thang 6 dén
thang 10 hang nam, dia diém thu mau tai Kon Tum. Dugc
liéu duoc lam sach, phoi kho, xay min thanh bot (bot 14 va
bot than ré).

Phuwong phap nghién ciu

Phén tich dic diém hinh thai va dinh tén khoa hoc:
Quan sat va mo ta dic diém hinh thai thuc vat vé dang séng,
than, 14, hoa, qua va hat. Dung cu st dung gém kinh lap soi
noi, may anh ky thuat sd, thudc ké. Dinh tén khoa hoc cua
loai nghién ctru dya trén tai li€u tham khao [3, 4], tai Bo
moén Tai nguyén - Dugc li¢u thudc Trung tam Sam va Dugc
liéu TP H6 Chi Minh.

Phan tich ddc diém vi phiu: Tiéu ban vi phau than duoc
cit ngang ¢ doan 14 va than ré. Sau do, cac manh cét duoc
nhudm va 1am tiéu ban vi phau. Quan sat, mo ta va chup anh
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Abstract:

One-leaf orchid in Kon Tum province is named
Nervilia aragoana Gaudich. This plant was examined
for microscopy of leaves, petioles and rhizomes to
determine the structure of epidermal cell layers
and the characteristics of xylem phloem. We also
conducted characterization of leaf and rhizome powder,
microscopic examination of the powder to determine the
structure of the tissue fragment, the shape and size of
starch granules and calcium oxalate crystals. Chemical
composition analysis of the leaf and rhizome by the
improved Ciuley method to identify and characterize the
chemical constituents present in the various extracting
fractions, thereby orienting the extraction and isolation
processes with biological activity compounds.

Keywords: Chemical composition analysis, microscopic
examination, Nervilia.

Classification number: 3.4

cac dic diém vi phau qua kinh hién vi [5-7].

Phan tich dic diém vi hoc: Phan trén mat dat va phﬁn
dudi mat dat dugce say kho, nghién min va lam tiéu ban bat.
Quan sat, mo ta va chyup anh céac dac diém qua kinh hién vi
[5-7].

Phan tich so bo thanh phan hod hoc theo quy trinh phan
tich Ciuley cai tién [7].

Chudn bi dich chiét: Mau bot 14 va bot than ré duoc chiét
theo quy trinh & hinh 1 dé thu cac phan doan dich chiét trong
ether, trong ethanol, trong nudc; dich chiét ethanol va dich
chiét nudc thuy phan trong HCI 10%.
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Mau thir

L J

.
i Ether ethylic / Sohxlet

Dich chiét ether Ba duocliéu

! Ethanol / Hbi luu

Dich chiét ethanol Ba duogc liéu

HCI 10% / Cach thuy Nude / Cach thuy
Chiét lai bang ether

Dich chiét ethanol thuy
phan

|

——
Dich chiét nuéc Ba dugc liéu
L )

HCI 10% / Céch thuy
Chiét lai bang ether

Dich chiét nugc thuy
phan

Hinh 1. So dé chiét mau dé thu dich chiét.

Phdn tich cac hop chdt cé trong dich chiét: Cac phan
doan cua dich chiét ether, ethanol, nude va cac dich thuy
phan trong HC1 10% ciia bot 14 va bot than ré dugc tién hanh
phan tich dinh tinh theo bang 1.

Bang 1. Phuong phap phan tich cac nhém hgp chat cé trong
dich chiét.

Nhom hop chat Thube thir/Céch thyc hign Phin ting dwong tinh
Chét béo Nho dung dich Ién gidy Vét trong moy
Carr-Price Xanh chuyén sang do
Carotenoid Xanh dwong hay xanh lyc nga sang
H,SO
R xanh duong
Tinh dau Béc hoi toi céin C6 mii thom
Triterpenoid tw do Liebermann-Burchard D6 ndu - im, Lép trén o6 ma
xanh luc
Alkaloid Thudc thir chung alkaloid Két tia
Coumarin Phét quang trong kiém Phat quang manh hon
Antraglycosid KOH 10% Dung dich kiém c6 mau hong t6i do
Flavonoid Mg/HCI dam dac Dung dich ¢6 mau hong t6i do
Thudc thir vong lacton Tim
Glycosid tim -
Thudc thir duong 2-desoxy Do man
HCI bo
Anthocyanosid
KOH Xanh
Proanthocyanidin HCl bo
FeCl, Xanh réu hay xanh den (polyphenol)
Tanin ; G
Dung dich gelatin mudi Tua bong trang (tanin)
Tn}erpen01d thuy Licbermann-Burchard Do nau - tim, 16p trén c6 mau
phan xanh lyc
Thuc thir Liebermann C6 vong tim nau
Saponin =
Lac manh dung dich nudc Sui bot
Acid hitu co Bt Na,CO, Sui bot
Chét khir Thuc thir Fehling Tiia do gach
Polyuronic Pha lodng véi con 90% Tiia bong tring - vang niu

Danh gia két qué phan tich theo cac mic sau: (-) khong co, () nghi ngg,
(+) €O it, (++) €O, (+++) co nhiéu, (++++) co rat nhiéu.

18



Két qua nghién ciiu

Dic diém hinh thdi va dinh tén khoa hoc ciia lan mjt
ld thu tai Kon Tum

Phén tich dic diém hinh thai cho thiy: Lan mét 1a 1a cay
than thao. L4 va hoa khong dong trudng, 14 mau xanh, doi
khi ¢6 chdm mau tim sim, khong c6 16ng, dai khoang 12
cm, rong khoang 16 c¢m, hinh tim rat rong, mép hoi luon
song, thily gdc it nhiéu phi 1én nhau. Cudng 1a cao khoang
10-15 cm, mau xanh, déi khi ¢6 chdm mau tim. Ca chim
dudi mat dét, duong kinh khoang 1-2 ¢cm, ¢6 mau tring. Cii
dam ré tao dai con phat trién thanh cay moi.

grosvezI[i6g8 96 beZ LN

Hinh 2. Lan mot 1a Nervilia aragoana Gaudich.

Duya vao quan sat dic diém hinh thai (hinh 2), tham
khao tai liéu trén trang theplantlist va eol [3, 4], va két qua
giam dinh ciia B mon Tai nguyén - Dugc li€u thudc Trung
tam Sam va Dugc liéu TP HO Chi Minh, cay lan mét 1a
thu tai tinh Kon Tum duoc dinh tén khoa hoc 1a Nervilia
aragoana Gaudich, tén dong nghia 1a Nervilia concolor
(Blume) Schltr., tén tiéng Viét 1a Chan triu xanh, Tran
chau xanh, Thanh thién quy xanh, Lan c¢ thudc hg Lan -
Orchidaceae. Phan hang: VU.Alc,d.

Phn tich vi phéiu

CéAu tao giai ph?lu cua cac co quan thuc vat 1a mot dac
diém quan trong trong kiém nghiém duoc liéu. Phén tich
cAu tao bén trong cua cay gitip xac dinh cac dic diém dién
hinh cua dbi tugng nghién ciru, nodi 1€n su khac biét cua cac
co quan cua cac loai dugc liéu khac nhau.

Pdc diém vi phdu la (hinh 3): Ngoai cing 1a 16p biéu
bi (1) ¢6 cAu tao 1a mot 16p té bao xép déu dan, bén trong
16p biéu bi 1a mé mém (2) gdm nhiing t& bao to, hinh luc
giac, canh hoi tron, kich thudc khéng dong déu, Véch mong.
Chinh glua gan 14 1a bo libe- go (4) voi phan libe ndm phia
dudi, phan g0 nam phia trén gorn nhimng té bao ¢ vach day
hoé gd. Bao quanh bo libe-gd 1a dam mé day (3) c6 hinh
tron, vach day.

BPdc diém vi phau cuong ld (hinh 4) Biéu bi (1) gom lop
té bao ngoal cung xép deu dan. M6 mém vo (2) nim ngay
dudi 16p biéu bi gdm céc té bao hinh luc giac ¢6 canh turong
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do6i tr(‘)n sap xép déu dan. Bén trong la ddam mé mém tuy
3) gdm céc te bao tuong ddi tron, kich thuorc 16n hon céac
te bao mé mém vo. Cac bo libe-gd (4) xep thanh vong tron
gan mép ngoai cudng 14, mdi bo c6 phan gd nam phia trong,
phin libe ndm phia ngoai.

Hinh 3. Vi phau la.

1. Biéu bi, 2. M6 mém, 3. Pam mé day bao quanh b6 libe-
20, 4. B6 libe-gb.

Hinh 4. Vi phiu cuéng la.

1. Biéu bi, 2. M6 mém vo, 3. M6 mém tuy, 4. Bo libe-gd.

Hinh 5. Vi phiu than ré.

1. Biéu bi, 2. Cac té bao mé mém chua tinh bot, 3. Bo libe-
20, 4. MO mém tuy.
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Bdc diém vi phau than ré (dang cii) (hinh 5): Ngoai cling
1a biéu bi (1) gdm mot 16p té bao xép déu dan. Bén trong
1a cac t& bao mdé mém vo (2) c6 hinh luc giac, kich thude
khong déng déu, vach mong, c¢6 chira nhiéu hat tinh bot hinh
xoan hay gan tron tap trung thanh timg ddm bén trong. Céc
b6 libe-gd (3) xép thanh vong, mdi bo co phé”ln gd hudng
vao trong, phan libe huong ra ngoai. Mo mém tuy (4) c¢6
hinh dang va kich thuéc giéng vi mé mém vo.

Phdan tich vi hoc

Mai loai duoc liéu déu co nhiing dac diém mo hoc dic
trung, chung dugc thé hién mot phﬁn qua dac diém bot duoc
liéu. Khao sat bot duoc liéu béng kinh hién vi nhim muc
dich tim ra nhiing dac diém vi hoc dic trung cua bot duoc
liéu, gitp cho viéc dinh danh, xac dinh d¢ tinh khiét cua
duoc liéu, phan biét voi dugc liéu d& nhim 13n va phat hién
su gid mao néu co.

BPdc diém cia bot la (hinh 6): B4t 14 c6 mau luc, khong
mui, vi hoi déng. Soi dudi kinh hién vi cho thay: Manh mo
mém (1) gdm cac té bao hinh lyc gidc vach méng. Cac manh
mach (2) gém mach vach va mach xoén. Soi (3) dai, vach
mong, khoang rong. Tinh thé canxi oxalat (4) hinh kim xép
thanh tung bui, dai khoang 65 pm.

(7
w/

Hinh 6. Vi hoc bét la.
1. Manh m6 mém, 2. Cac manh mach, 3. Soi, 4. Tinh thé
canxi oxalat.

,

Bdc diém ciia bot than ré (dang cu) (hinh 7): BGt than
1é ¢6 mau tréng xam, mui thom, vi ngot nhe. Soi du6i kinh
hién vi cho thay: Manh mé mém (1) véi cac té bao mdé mém
hinh luc giac, vach mong, kich thudc khong d@)ng déu.
Manh mach (2) gém mach vach va mach xoén. Hat tinh bot
(3) hinh xoan ¢6 chiéu dai khoang 60-75 pm, rong 40-50
pm, hinh gan tron duong kinh 25-65 pm. Tinh thé canxi
oxalat (4) hinh kim xép thanh timg bui hay nam rai rac, dai
khoang 65 pm.
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Hinh 7. Vi hoc bt than ré.
1. Manh m6 mém, 2. Manh mach, 3. Hat tinh bot, 4. Tinh
thé canxi oxalat

Phén tich so by thanh phén hod hoc

Qua trinh phan tich dinh tinh thanh phan hoa hoc cua
lan mot 14 duoc thuc hién theo so @6 hinh 1 va bang 1 thu
dugc két qua dugc trinh bay trong bang 2.

Bang 2. K&t qua phan tich so bd thanh phan hoa hoc Nervilia
aragoana Gaudich.

Dich chift bt I trong Dich chiét bt thin ré Kéthuin
Nhém hop chit dung moi trong dung méi :

M@ 6 @ ¢ O @ 6 @ () Li Thnri
Chét béo
Carotenoid + - +
Tinh diu
Triterpenoid ty do - + -+
Alkaloid - + + +
Coumarin - + o+ o - - - &
Antraglycosid
Flavonoid
Glycosid tim - - - - .-+ o .4
Anthocyanosid
Proanthocyanidin + - - - +
Tanin + +
Khung Triterpenoid + +
Saponin + + o - +
Acid hiru co
Chét khir + + + . -
Polyuronic - + . +

Ghi ch: (1) ether, (2) ethanol, (3) thuy phan dich chiét ethanol trong HCI
10%, (4) nudc, (5) thuy phan dich chiét nuéc trong HCl 10%, (-) khong
¢, (£) nghi ngo, (+) co
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Mau bot 14 cay Nervilia aragoana Gaudich trong dich
chiét ether co carotenoid, bot than ré c6 triterpenoid tu do.
Dich chiét ethanol bot 14 ¢6 coumarin, anthaquinon, saponin
va chét khir; nghi ngo c6 alkaloid va tanin; bot than ré co
khung triterpenoid va chat khir. Dich chiét nudc mau bot 14
c6 saponin va chét khir, nghi ngd c6 alkaloid; bot than ré c¢6
glycosid tim va polyuronic.

Két luan

Cay lan mét 14 thu tai tinh Kon Tum c6 tén khoa hoc
Nervilia aragoana Gaudich c6 dic diém vi phiu va mé
hoc dic trung cia 14 va than ci. Phan tich thanh phan
hoa hoc cua bot 14 ¢6 cac hop chét carotenoid, coumarin,
proanthocyanidin, saponin, va chat khtr, nghi ngo cé
alkaloid va tanin; bot than ré c6 triterpenoid tu do, glycosid
tim, khung triterpenoid, chat khir va polyuronic.
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Tom tit:

Gan diy, ngay cang cé nhiéu sw quan tAm trong viéc nghién ctru do cac thong sé quang hoc trén cic miu y sinh hoc
vi tiém ning to 16n trong rng dung thwe tién khong xam lan. Trong nghién ciru nay, ky thuat phén tich dya trén
phtro’ng phap do phan cuc Stokes va phu’o’ng phap phan tach ma trin Mueller dwgc sit dung cho v1ec do cac tinh
chit quang hoc anh sang [ludéng chiét thing (LB), lurdomg sic thang (LD), ludng chiét tron (CB), lwdng sic tron (CD),
khir cue thang (L-Dep), va khir cue tron (C- Dep)] ciia huyét twong ngu’m Mot hé thong phin cuc quang hoc dwoc
thiét lap nham do dac va phan tich cac thong so quang hoc ciia mau huyet twong & ngudoi c6 pha D-glucose véi day
ndng do 0 ~ 1 M. Két qua do cho thiy, tlnh chit CB ting tuyén tinh véi ndng do D-glucose trong huyét tuwong. Trong
khi d6, chi s6 khir cuc giam nhe khl nong do D-glucose ting len Két qua nghién ctru ciing cho thay, co sw twong
quan giira bién thién ctia CB véi nong d9 D-glucose trong cic miu huyet twong ciia ngudi va trong cic miu mod gla
(phantom) chira dung dich huyén phu (polystyrene mlcrosphere 14 um) Phwong phéap do quang hoc dwoc dé xuat
c6 lgi thé khong chi trong viéc trich Xuit cac thong so quang hgc clia mau do ma con trong viéc duy tri d¢ chinh xac
bang phwong phap tinh toin djc 13p (decouple) thong so quang hgc cia mau, tir d6 1am giam sai s0 anh huéng 1én
két qua do. Vi thé, phwong phap nay ¢6 nhirng ing dung diy hira hen trong chin do4n va theo déi bénh tiéu duong
khéng xam lan.

Tir khéa: Ma tran Mueller, mdu huyét twong, méu mé sinh hoc, phéin cuc Stokes, tinh chit quang hoc.

Chi s6 phén logi: 3.5

ctia tinh chat ludng chiét khong dinh huéng ctia méi truong
mo duc st dung md hinh tan xa don, mé hinh tan xa kép
va md hinh Monte Carlo. Ghosh va cs [8-11] da dé xuét
mot phuong phéap dua trén phuong phap ma tran phan huy
Mueller [12] dé trich xut cac thudc tinh phan cuc (LB, CB,
LD, hé sb khir cuc ciia moi truong mo duc phuc tap nhu
1a polyacrylamide phantoms, thé van vi cau polystyrene va
duong mia. Ngoai ra, phuong phap trén cling da dugc chung
minh bang md phong Monte Carlo).

Gidi thiéu

Céc tinh chat phan cyc cta anh sang dugc tan xa tor moi
truong mo duc nhu 1a mé sinh hoc, co bip cia con ngudi va
dong vat, va mot sb chét déo da nhan duoc su chu y dang ké
do tiém nang to 16n trong viéc kiém tra, phat hién va chan
doan bénh. Nhiéu phuong phép khac nhau di dugc dé xuat
dé xac dinh céc tinh chit quang hoc ctia méi trudong md dyc.
Cameron va cs, Liu va cs [1-3] da dé xuat mot phuong phap
dua trén phuong phap tiép can hinh anh ma trin Mueller

dé udce luong cac hé s tan xa cua moi truong md duc nhu
1a mé chudt, khdi u 4c tinh. Deng va nhom nghién ctru ctia
ong [4, 5] da sir dung ma tran Mueller dé mo ta nhimng kiéu
tan xa ngugc cua anh sang trong cac moi truong tan xa cao
dua trén gia dinh ring quy dao cua photon chi bao gom 3
giai doan tan xa. Mot sb nghién ctu tuong tu da su dung
phuong phéap trén va thuat toan mé phong Monte Carlo dé
quan sat cac md hinh tan xa ngugc cua thé polystyrene hinh
cau. Wang va cs [6, 7] dd so sanh m6 hinh tan xa nguoc

"Tac gia lién hé: Email: ptthien@hcmiu.edu.vn
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Maic du nhitng phu’orng phap duoc trinh bay ¢ trén cung
cAp mot cai nhin sau séc, hiru ich vé trang thal tan xa cua
moi truong mo dyc nhung ciing c6 mot sé6 nhuoc diém.
Vi du, cac phuong phap dé xuat trén [1-7] khong thé xac
dinh day du cac tinh chit cia moi truong tan xa. Tuong tu,
phuong phéap duoc trinh bay trong [8-11] khong ap dung
dugc khi tinh chét ludng sic cia ma tran Mueller ¢6 dang
ma tran don (singularity matrix). Trong nghién ctru gan day,
chung t6i da dé xuat ky thuat phan tich doc 1ap dé trich
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Abstract:

Recently, the study of optical parameters on biological
samples has attracted more and more attention from
researchers because of the great potential in non-
invasive practical applications. In this study, an
analytical technique based on the Stokes polarization
and the Mueller matrix decomposition method was
used to extract the optical properties of human plasma
samples (i.e. linear birefringence (LB), linear dichroism
(LD), circular birefringence (CB), circular dichroism
(CD), linear depolarization (LDep), and circular
depolarization (CDep)). The optical experimental
system was set up to measure and analyze the optical
parameters of human blood plasma samples containing
dissolved D-glucose with concentrations ranging
from 0~1 M. The results showed that there was a
good agreement between CB property and D-glucose
concentration in human blood plasma samples and in
phantom tissue samples containing a 1.4 pm polystyrene
microsphere. For the human blood plasma, CB property
increased linearly with the concentration of D-glucose
whereas the depolarization index decreased slightly as
the concentration of D-glucose increased. The proposed
optical method has the advantages of not only extracting
the optical parameters of the biological samples but also
maintaining the accuracy by decoupling method for the
optical parameters of the samples, thereby reducing the
effect on measurement results. Therefore, this approach
has promising applications in non-invasive diabetic
diagnosis and monitoring by the optical method.

Keywords: Biological sample, human blood plasma,
Muller matrix, optical properties, Stokes polarization.

Classification number: 3.5
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xuit cac thong s6 hiéu qua cia vat liéu quang hoc khong
dinh huéng (LB, CB, LD, CD, L-Dep va C-Dep) [13]. Bing
phuong phap tinh toan phan tach doc 1ap céc thong 5O trong
nghién ciru nay, hé théng do di nang cao do chinh xéac cua
cac thong sd quang hoc trén mau huyét tuong véi ndng do
duong D-glucose khac nhau.

Phuang phap do
Ly thuyét

Phan nay gi6i thiéu cac mo hinh phan tich dé xac dinh
dac tinh quang hoc LB, LD, CB, CD, L-Dep va C-Dep cua
mau sinh hoc. 9 thong s6 duoc trich xudt tir mot mau sinh
hoc v6i tinh chat quang hoc ludng tinh gom goc dinh huéng
ctia LB (), tinh chat LB (B), goc quay quang hoc cua tinh
CB (y), gbc dinh huéng cua LD (0,), tinh chat LD (D), tinh
chat CD (R), hai mtic do L-Dep (e, vae,) vamirc do C-Dep
(e,). Bang 1 trlnh bay cac ky hiéu, pham vi do, dinh nghia
ctia cac thong s6 do va chi sb khir cyc tuong tng.

Bang 1. Ky hiéu, pham vi do, dinh nghia clia cac tinh chat quang
hoc phén cuc cia mdi trudng m& duc véi tinh ludng tinh [13].

Tén goi Ky hiéu Pham vido Dinh nghia(*)
Goc dinh huéng cua LB o 0~ 180°

LB B 0 ~360° 2n(n - n)l/k,
Goc quay quang hoc cia CB v 0~ 180° 2n(n - n /A,
Goc dinh hudng cua LD 0, 0~ 180°

LD D 0~1 2 - u)lz,
CD R -1~1 2n(u - p U,
L-Dep e vae, -l1~1

C-Dep @, -1 ~1

Chi s8 khir cuc A 0~1

(*) n la chiét suei't, p 1a hé s& hdp thy, | 1a chiéu dai duong dan di qua mai
trucng (do day ctia vat liéu), A, la budc song trong chan khong Ngoai ra,
cac ky hiéu f va s dai dién cho truc nhanh va cham cla séng phan cuc
thang khi bé qua cac hiéu tng song tron. Cudi ciing, + va — dai dién cho
song phan cuc phai va trai khi bé qua nhiing phan cuc thang.

Mot vector Stokes ddu ra (output) co thé dugc tinh nhu
sau:

S my My, MMy m, S

. S o My oy My S

= =[M, M, )M, )M )M S, = A (1)
S, My My My My S,
S3 c m-H mJZ m43 m-H §

3 c

Vei M ], [M,], [M,], [M;] va [M_] la cac ma tran
Mueller dlen ta su khu cuc cua cac tinh chat LB, CB, LD,
CD ciia mau y sinh tuong tmg; Sc 13 vector Stokes diu vao
(input). Trong phuong phap nay, mau dugc chiéu boi anh
sang phan cuc, cy thé 14 2 loai phan cyc tron va 4 loai phan
cuc thing. Cac vector Stokes diu ra tuong tmg duoc tinh
toan va rat ra tu phuong trinh (1) nhu sau:
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T

SOO = [m“ tmy, My My, Myt my tmy, (2)

S450 :[mn My, My My, My g,y tmy, (3)
s T

00 |:m11 My, My =My, My =My, My —M 4)
T

S1350 = [m” My, My =My, My =My, My — My, Q)
r

Sene = l:mll Ty, My My, My, iy tmy, (6)
S T

LHC = |:m11 Ty, My My, My =My, My =My, (7)

Phuong trinh tir (2) dén (7) 1a cac gi tri cua tich sb ma
tran Mueller va vector Stokes dau vao dugc dua ra trong
phuong trinh (1). Tinh chat LD va CD cta mau dugc tinh
toan bang cach chi st dung cac gia tri m,m,m,vam,
trong phuong trinh (1). Cu thé hon, goc dinh hucng cua LD
(0,) va LD (D) dugc tinh theo phwong trinh sau:

_ -1 S45° (Sﬂ)_Sus“ (So)
26, =t [7% S ] (8)
D= (‘S‘o“(sﬂ)_Sgu"(sa))3 45" (S)- S1 5°(S°)) . (9)
(SOO(S°)+SW0(SO)) = (Src(S)) =Sz (S))
Gia tri cia CB (R) dugc tinh nhu sau:
R= [Soo (So>+390° (So )]*[\/(Soo (So)+S900 (So))2 "(S;_Hc(so)_swc(so ))1 ]
i (525~ Seze (5] (10)

Goéc dinh huéng cua LB (), tinh chat LB (B), goc quay
quang hoc CB (y) dugc rut ra bang cach st dung tir cac phan
tir da biét n, trong ma tran [M, ]. Tinh chit LB (B) dugc tinh
theo cong thirc sau:

f= cos™! [ I_("zz”n 30, )(”32”42 37, ) ]

(”22”43 _”23"42)(”32”43 _”33”42) (1 1)
Goc dinh huéng LB dugc tinh nhu sau:
I _(”22"42 +”23”43)
“7 2 o [Cos(ﬂ)(”zz% _”23”42)] (12)
Goc quay quang hoc CB dugc tinh theo cong thirc:
Lo =Gy +Cinyy
7—5“111 [ Ciny, +Cynys ] (13)
Voi:
C, = cos’(2a) +cos(B)sin’ (2ar) (14)
C, = cos(2a)(1 - cos())sin(2ar) (15)
KHOA HOC N
60(5) 5.2018
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n, la cac phan tr trong ma tran [M, ] = [M,].[M].[M_].
Mirc d6 tuyén tinh va C-Dep duoc tinh nhu sau:

=D
o2 (16)
o =tn (17)
’ A33
ez:% (18)
TA

Tom lai, cac két qua tinh toan cac tinh chét quang hoc
trén khong yéu cau truc ludng chiét chinh va phu phai dugc
lién két va dong thoi phan tach giita cac thong s6. Tir d6, 9
thong sb 1a nhitng ham sb doc 1ap, nghia 14 sai s6 cua gia tri
tinh toan thong sé nay s& khong anh huong dén nhimg két
qué tinh toan cta thong s khac, va nhu vdy phuong phép
tinh toan trén s& lam ting do chinh xac cua két qua do.

Thiét lgp thi nghi¢m

Kinh phan circ
0°, 45°.90°, 135° Mau do
_ "
Nguon laser 1 May phan cwc
He-Ne T Stokes
1
Kinh 14 bide song B‘é loc
cwong do

Phai (45°), Trai (-45°)

Hinh 1. S6 d6 minh hoa hé théng do dung trong thi nghiém.

Hinh 1 trinh bay so 6 minh hoa cua hé théng do ding
trong nghién ctru nay dé do cac tinh chat LB, LD, CB, CD,
L-Dep va C-Dep cua mau mo y sinh hoc dung trong xét
nghiém, chan doan bénh. Trong thi nghiém nay, 4nh sang
dau vao dugc cung cap bai mot laser Helium-Neon (JDSU
- Model 1125P) voéi bude soéng 632,8 nm. Ngoai ra, mot
kinh phan cuc (GTHSM, Thorlabs Co.) va kinh 1/4 budc
song (QWP0-633-04-4-R10, CVI Co.) dugc su dung dé tao
ra 4 chum tia sang phan cyc thang (0, 45, 90 va 135°) va
2 chum tia sing phan cuc tron (phai va trai). Cudi cung la
mot bo loc cuong do trung lap (NDC-100-2, ONSET Co.)
dugc sir dung dé nhim dam bao mdi anh sang phan cuc dau
vao ¢ mot cuong d6 dong nhit nhu nhau. Céac thong sd
dau ra Stokes duoc tinh tir cac phép do cudng do bang cach
st dung may do phan cuc Stokes (PAX5710, Thorlabs Co.)
v6i the d6 lay mau 1a 33,33 miu/gidy. Tai mdi thoi diém do
¢ 1.024 két qua do duoc léy cho mdi mau do. Sau d6, mot
chuong trinh tinh toan dugc Pham [13] viét bang ngon ngir
MATLAB s€ doc gia tri cia 100 diém dir liéu do chon loc
va tinh ra gia trj trung binh kém sai s6 két qua do (standard
deviation) cua timg tinh chit quang hoc.
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Qud trinh chudn bi

Qué trinh hiéu chinh may gém viéc didu chinh céc trang
thai phan cuc cua anh sang dau vao va goc quay cua anh
sang. Pé dam bao anh sang truyén qua cac thanh phan quang
hoc dugc chinh xac thi mot dung cu hi¢u chinh quang hoc
(c6 15 kim) duoc dat trudce cac thiét bi quang hoc. Anh sang
dugc phan chiéu boi cac thiét bi quang hoc trén s€ dugc diéu
chinh qua 16 kim nham dam bao mot hé do quang hoc théng
hang. Ciing theo quy trinh trén, mau dugc dit vao hé quang
duogc diéu chinh véi 4nh sang du vao va tiép do 1a goc toi
ctia anh sang dau vao bang mot bo dong co xoay diéu khién
cac goc quay chinh xac trén may tinh. Sau d6, céc trang thai
cua anh sang dau vao tiép tuc duoc hi¢u chinh bdi bo phan
diéu khién va mé hinh hinh cu Poincare trong phan cuc ké
ctia may do phan cuc Stokes. Tat ca cac qué trinh hiéu chinh
trén nham dam bao mot hé do quang hoc dong nhét va chinh
xac khi tién hanh qua trinh do trén nhiéu méu y sinh hoc.

Mau do y sinh hoc trong nghién ciru nay 1a huyét twong
nguoi dugc 1€iy tr Bénh vién Truyén mau huyét hoc TP
HO6 Chi Minh. Huyét twong dugc bao quan ¢ -20°C. Trong
thi nghiém, cac mau dugc lam tan ra & 37°C va duoc si
dung trong vong 24 gid. Huyét twong pha thém dudng
(D-glucose) dugc st dung trong vong 2 gid dé tranh lam
giam ndng do duong. Mau dugc sir dung cho thi nghiém
¢6 nong d6 duong trong khoang tir 3 mM (54 mg/dl) dén
1 M (18 g/dl). 3 ml mdi mau huyét tuong dugc dit trong
dng thuy tinh vudng (cuvette) 1am tir thach anh (quartz) c6
duong kinh 10 mm cho mdi thi nghiém do mau. Thi nghiém
dugc tién hanh dé nghién ctru méi twong quan giita nong do
duong trong nudc, thé md duc (polystyrene microsphere) va
gbc quay quang hoc.

Két qua va thao luan

Hinh 2 trinh bay két qua thi nghiém ctia mau gdm huyét
tuong ¢ hoa tan D-glucose. Cac gia tri thong sd quang hoc
duogc biéu dién theo su gia ting ndng do D-glucose trong
pham vi 0 ~ 1 M véi lugng ting 0,1 M tai mdi diém do.

Hinh 2(A) va 2(B) cho thdy tinh chat LB (B) va LD
(D) déu gan bang khong cho tat ca cac gi tri do ctia ndng
d6 D-glucose. Tir d6 din dén cac gia tri cia cac goc dinh
huéng LB va LD (o va 0, trong (ng) s& thay d6i ngdu nhién
khi p va D gan bang 0. Trong hinh 2(C), gia tri do ctua goc
quay quang hoc CB ting gan nhu tuyén tinh véi nong do
D-glucose trong pham vi do, diéu nay cho thiy c6 mbi
trong quan giira tinh chit CB va ndng d6 duong. Ngugc
lai, chi s6 khur cuc (A) gidam nhe khi néng do D-glucose tang
(hinh 2(F)). Nhitng tinh chét con lai [CD (R), d6 L-Dep va
C-Dep (e, €, va e,)] khong nhay voi nong do D-glucose.
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Tinh chit wong chiét thing cua huyét tuong ngusi Tinh chit hrgug <dc thang cia huyét trong ngurdi

—m
e

% s i e e g
Gid r hromg chiét thing

Gid trj dinh brémg cia LD
- % & g 2 & 8 F B 8

Gid tri goc dmh hurong cua LB
= 2 % w2 g3z §
=\u u} e @ g

‘o
® el ez 03 o 05 s o7 08 o9 1
Néng do D-ghicose (M)

(A) (B)
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(E) (F)
Hinh 2. Cac tinh chat quang hoc do dugc cia miu huyét tuong
Véi sy thay ddi nong do D-glucose.
Plasma

Méu mé gia

1 12=0,9782

Tinh chit CB

0,4 0,6
Nong do D-glucose
Hinh 3. Su thay déi géc quay quang hoc CB véi nong do
D-glucose trong mau huyét tuong va mau mé gia.

Hinh 3 trinh bay cac két qua thyc nghiém thu duoc trong
su bién thién ciia goc quay quang hoc CB (y) v6i nong do
D-glucose trong huyét trong ngudi va mau mé gia cé chia
cac hat huyén phu (polystyrence microspheres c6 dudng
kinh 1,4 pm). Vi ca hai mau do, c6 sy tuyén tinh xuit hién
gilta goc quay quang hoc CB va ndng do D-glucose. Tuy
nhién, ty 1é ting goc quay quang hoc ctia mau huyét twong
(1,07° cho 1 M D-glucose) cao hon so v6i mau mo gia
(0,75° cho 1 M D-glucose). Két qua nay 1a hop 1y vi huyét
tuong 1a dung dich pha long tinh khiét, trong khi d6, mau
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mo gia co6 chira cac hat cau nho polystyrene.
Két luan

Nghién ctru nay da dé xuét ki thut phén tich doc lap
dua trén phuong phap do phan cuc Stokes va phuong phap
ma tran Mueller dé trich xut ra cac tinh chat phén cyc anh
sang (LB, CB, LD, CD, L-Dep, C-Dep) ctia mau quang hoc
y sinh. Két qua thi nghiém cho thiy c6 mbi twong quan c6
¥ nghia giita goc quay quang hoc CB va nong do D-glucose
trong mau huyét tuong va mau mé gia. Qua két qua do nay
¢6 thé cho thay mot tiém ning cho viéc ing dung tinh chét
phan cuc anh sang trong viéc phat hién bénh tiéu duong (cu
thé 1a dua trén sb do caa CB).

LO1 CAM ON

Nghién ctru duoc tai trg boi Dai hoc Quéc gia TP H Chi
Minh trong khuén kh6 Dé tai ma sé C2016-28-10. Cac tac
gia xin chan thanh cam on.

TAI LIEU THAM KHAO

[1]1B.D. Cameron, et al. (1998), “Measurement and calculation of the two-
dimensional backscattering Mueller matrix of a turbid medium”, Opt. Lett.,
23(7), pp.485-487.

[2] B.D. Cameron, Y. Li, A. Nezhuvingal (2006), “Determination of
optical scattering properties in turbid media using Mueller matrix imaging”, J.
Biomed. Opt., 11(5), pp.1-8, doi: 10.1117/1.2363347.

TAP CHI

HOA HOC |,
ONG NGHE I} Nam 60(5) 5.2018

[3] G.L. Liu, et al. (2002), “Polarization-based optical imaging and
processing techniques with application to the cancer diagnostics”, Proc. SPIE,
4617, pp.208-220.

[4] Y. Deng, et al. (2007), “Characterization of backscattering Mueller
matrix patterns of highly scattering media with triple scattering assumption”,
Opt. Exp., 15(15), pp.9672-9680.

[51Y. Deng, et al. (2008), “Numerical study of the effects of scatterer sizes
and distributions on multiple backscattered intensity patterns of polarized
light”, Opt. Lett., 33(1), pp.77-79.

[6] X. Wang, L.V. Wang (2002), “Propagation of polarized light in
birefringent turbid media: a Monte Carlo study”, J. Biomed. Opt., 7(3), pp.279-
290.

[7] X. Wang, G. Yao, L.V. Wang (2002), “Monte Carlo model and single-
scattering approximation of the propagation of polarized Light in turbid media
containing glucose”, Appl. Opt., 41(4), pp.792-801.

[8] N. Ghosh, et al. (2009), “Mueller matrix decomposition for polarized
light assessment of biological tissues”, J. Bioph., 2(3), pp.145-156.

[9] N. Ghosh, M.F.G. Wood, I.A. Vitkin (2009), “Polarimetry in turbid,
birefringent, optically active media: a Monte Carlo study of Mueller matrix
decomposition in the backscattering geometry”, J. Appl. Phys., 105(10), pp.1-8.

[10] X. Ghosh, et al. (2010), “Depolarization of light in turbid media: a
scattering event resolved Monte Carlo study”, Appl. Opt., 49(2), pp.153-162.

[11] N. Ghosh, I.A. Vitkin (2011), “Tissue polarimetry: Concepts,
challenges, applications, and outlook”, J. Biomed. Opt., 16(11), pp.1-29.

[12] S.Y. Lu, R.A. Chipman (1996), “Interpretation of Mueller matrices
based on polar decomposition”, J. Opt. Soc. Am. 4, 13(5), pp.1106-1113.

[13] Thi Thu Hien Pham, Yu Lung Lo (2012), “Extraction of effective
parameters of anisotropic optical materials using decoupled analytical
method”, J. Biomed. Opt., 17(2), pp.1-17.

26



Khoa hoc Néng nghiép n——

Cong nghé nhan giong dich thé, img dung
trong nudi trong nam so vang (Pleurotus citrinopileatus)

Pham Thi Thu’, Lé Vin V¢, Tran Thu Ha, Nguyén Duy Trinh
Trung tam Nghién ciru va phdt trién ndm, Vién Di truyén nong nghiép
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Tém tit:

Nim so vang (Pleurotus citrinopileatus) chira nhiéu hop chét polysaccharide, axit amin thiét yeu, do vay co gla tri
dinh dudng va dugc li¢u cao. Muc tiéu clia nghién ciru nay nham thiét 14p quy trinh nhén giong va sir dung giong
dich thé trong nuoi trong nim so vang. Moi treong va diéu kién t6i wu dé nhén glong nim so vang la: 20 g/1 fructose
+ 5 g/l pepton + 1,0 g/l KH,PO, + 0,5 g/l MgSO,.7H,O; pH = 7,0 trong 96 h véi ché d6 suc khi 0,7 V/V/M. Sir dung
glong dich the giup rat ngan thm gian sinh truéng he soi (4-5 ngay), ty 1é nhiém giam (1,5%) va c6 thoi gian hinh

thanh qua thé ngin hon (3-4 ngay).

Tir khoa: Giong dich thé, hé sgi nam, nam dan, nam so vang, Pleurotus citrinopileatus.

Chi 56 phén loai: 4.1

Liquid fermentation technology,
its applications in cultivation of golden
oyster mushroom (Pleurotus citrinopileatus)

Thi Thu Pham*, Van Ve Le, Thu Ha Tran, Duy Trinh Nguyen

Center for mushroom research and development, Agricultural Genetics Institute

Received 27 December 2017; accepted 8 February 2018.
Abstract:

Due to containing several polysaccharides, essential
amino acids, golden oyster mushroom (Pleurotus
citrinopileatus) has high nutritional values as well as
medical values. The aim of this study is to investigate
optimal culture conditions for mycelium growth under
liquid fermentation and using spawn produced from
liquid fermentation in cultivation of golden oyster
mushroom. The experiment results showed that the
optimal culture conditions for mycelial biomass was
20 g/l fructose + 5 g/l pepton + 1.0 g/l KH,PO, + 0.5 g/l
MgSO,.7H,0; pH = 7.0 for 96 hours with the oxygen
mode 0.7 V/V/M. The use of liquid spawn for mushroom
cultivation can reduce the spawn running (4-5 days),
the percentage of contamination (1.5%), and the fruit
body formation time (3-4 days) as compared to the
traditionally used grain spawn.

Keywords: Edible mushroom, golden oyster mushroom,
liquid spawn, mycelium, Pleurotus citrinopileatus.

Classification number: 4.1

‘Tac gia lién hé: Email: ptthu6988@gmail.com
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Dat van de
Nam so vang (Pleurotus citrinopileatus) thudc
chi Pleurotus, ho Pleurotaceae, bd Agaricales, 16p

Agaricomycetes, nganh Basidiomycota, c¢6 gid tri dinh dudng
va duoc liéu cao [1]. Qua thé va soi ndm so vang chira nhiéu
hop chét polysaccharide véi tac dung trc ché sy phat trién cta
khéi u, tang cuong hé mién dich, giam qua trinh 130 hoa, bai
trir doc t6 [2]. Nam so vang 1a mot trong cac san pham tu
nhién tt cho stic khoe do thanh phéan chira hoat tinh tri tiéu
dudng cao [3], ham luong protein, lipit tho, chat xo, kali 1an
luot 14 22,1, 1,32, 20,78 va 2,28%. Tam loai axit amin thiét
yéu ciing da duoc tim thiy (leucine, valine, threonine, lysine,
phenylalanine, isoleucine, methionine, triptophan) ¢ nim so
vang [4]. Ngoai ra, nim so vang con chira axit glutamic voi
ham lugng kha cao (3,07%), tao huong vi thom ngon doc dao.
Vi gid tri dinh dudng va dugc liéu cao, nam so vang duogc
xem la dbi tuong tiém ning, thu hut sy quan tim cta cac nhom
nghién ciru vé thuc phim va y hoc.

Nubi tréng ndm an va ndm duoc liéu st dung cong nghé
nhan gidng dich thé c¢6 nhidu vu diém hon so v&i cong nghé
nhan giéng truyén théng, nhu rat ngin thoi gian nudi trong,
giam ty 1 nhiém va sinh luc gidng tot hon. Nhiéu nghién
ctru da cho thay, méi trudng dich thé c¢6 anh huong rat 1on
dén ty 1é sinh trudng cua soi ndm, qua trinh tong hop cac
hoat chét sinh hoc [5]. Nhitng nhén t6 chinh anh huong dén
chat lugng gidng dich thé gdm ngudn carbon, nitrogen va
pH méi truong. .. Viéc tng dung cong nghé nhan giéng dich
thé trong nudi trong ndm an va nam dugc liéu da co tir lau
trén thé gidi, tuy nhién van con kha mgi mé & Viét Nam.
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Trong nhing nim gan ddy di c6 nhiéu nghién ctu vé
cong nghé nhan gidng dich thé ndm so vang. Theo Qian va
¢s (2002) [6], trong méi trudng dich thé, bot ngd va duong
glucose 12 ngudn cung cip carbon tdi wru, cao nim men va
bot dau tuong 13 ngudn dinh dudng nitrogen ti wu cho su
phat trién cua soi ndm so vang. Thoi gian dé hé soi ndm
thich tng voi méi trudng nhan giéng 1a 48 h, tir 48 dén
96 h la thoi ky tang truong nhanh hé soi va sau do tro vé
trang thai on dinh. Sinh khéi soi ndm twoi dat 35 mg/100 ml
sau 120 h nuéi gidng. Tac gia Wu va cs (2008) [7] nghién
cru anh huéng cta ngudn carbon, nitrogen dén kha ning
téng hop polysaccharide ctia ndm so vang cho thay, ngudn
carbon va nitrogen thich hop nhét tao sinh khdi va tong hop
polysaccharide ngoai bao ctia ndm so vang la fructose va
peptone.

Vé6i muc tiéu phat trién mot s6 giéng nAm mdi, chat
luong cao nham tao su da dang vé chung loai phuc vu cho
cong tac chon tao va nudi trong, chung t6i tién hanh nghién
clru quy trinh nhan gidng dich thé nim so vang, ing dung
gidng dich thé trong nudi trong, so sanh tiém ning sir dung
cong nghé nhan gidng méi so voi cong nghé truyén thong
trude day.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién cuu

Gidng ném so vang (P, citrinopileatus) ky hiéu C,,, nhap
ndi dang dugc luu gitt va bao quan tai Trung tam Nghién
ctru va phat trién ndm, Vién Di truyén nong nghiép.

Phwong phap nghién ciru

Nghién civu dnh hiong ciia nguon carbon va ham heong
carbon dén sinh trudng hé soi nam so ving trong méi trirong
nhdn giong dich thé: Mbi truong co ban gdm ngudn carbon
+5 g/l cao nam men + 1,0 g/l KH,PO, +0,5 g/lMgSO,.7H,0
[8]. Nguodn carbon sir dung la fructose, glactose, glucose,
lactose va sucrose véi ham luong 20 g/l. Thi nghiém anh
huéng ciia ham lwong carbon dén sinh treong ndm so vang
duoc tién hanh v6i cac ham lugng dudng khac nhau gém: 5,
10, 15,20 va 25 g/l.

Nghién ciru dnh hwéng ciia nguon nito dén sinh trieong
hé soi ndm so vang trong méi trieong nhan giong dich thé:
St dung cong thirc moi trudng gom 20 g/l duong + 5 g/l
ngudn nito + 1,0 g/l KH,PO, +0,5 g/l MgSO,.7H,O [8]. Céc
ngudn nito sir dung trong thi nghiém 1a: Peptone, cao nim
men, NaNO, va (NH,),SO,. Loai duong dugc st dung dua
trén két qua thi nghiém ngudn carbon.

Nghién ciu anh hwéng ciia pH méi truong dén sinh
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trwcng hé soi ndm so vang trong moi trwong nhin giong
dich thé: Trén co s& két qua ctia thi nghiém ngudn carbon,
ham lugng carbon, nito tién hanh nghién curu sinh truong hé
soi ndm so vang & mdi trudng c6 gia tri pH khac nhau 1a 3,
4,5,6,7va8.

Anh hwong cua ché dé suc khi dén sinh truong hé soi
ndm so vang trong méi truong nhan giong dich thé: Nudi
giéng nam so vang vdi cac ché do suc khi khac nhau: 0,4,
0,5,0,6,0,7 va 0,8 V/V/M. Mbi truong nhan gidng dich thé
dwa trén két qua cua céac thi nghiém da tién hanh.

Anh hwéng ciia thoi gian nudi dén s sinh truong cia
ndm so vang trong moi trieong nhén giong dich thé: Panh
gia anh huong cua thoi gian nudi dén su sinh trudng coa
nam so vang ¢ 24, 48, 72, 96 va 120 h. Mdi truong nhan
gidng dich thé dya trén két qua cia cac thi nghiém da tién
hanh.

Nghién curu anh hwong clia nguon giong toi sinh trucng
va phat trién cua gzong nam so vang trong giai dogn nuoi
trong: Hai ngudn gidng st dung gdom gidng dich thé va
gidng truyén thong (gidng dugc sinh truong trén moi truong
99% thoc hat + 1% bot nhe). Gia thé duge st dung dé nudi
trong nim so vang 1a 47% mun cua + 47% rom bam + 3%
cam gao + 2% cam ngo + 1% CaCO,.

Theo doi déc diém sinh truong phdt trién hé soi trong
méi trieong nhan giong dich thé:

- Khuén lac ciu (KLC): La mot dang cua san phdm 1én
men hé soi nim trong moéi truong dich thé. La két qua cua
su xodn cudn, lién két hé soi lai voi nhau tao thanh hat c6
dang hinh cau [9]. Mat d6 KLC 1a s KLC c6 trong 10 ml
dich gibng.

- Puong kinh KLC: St dung kinh hién vi Optika dé xac
dinh duong kinh KLC. Pon vi tinh 1a mm.

- Sinh khdi soi: Xéac dinh sinh khéi theo phuong phap
cuia Park va cs (2001) [10], mau duoc ly tam & 12.000 vong/
phut trong 15 phut, loc bang mang milipore 0,45 pm. Mau
dugc rira 4 1an voi ethanol bdo hoa, bio quan qua dém &
4°C. Khoi luong soi khd dugc xéac dinh sau khi rira KLC
vGi nude cit va say & 70°C qua dém dén khdi luong khong
d6i. Két thuc qué trinh nudi soi, ly tim dich gidng, can khoi
luong hé soi thu dugce. Pon vi tinh: g/l dich giéng.

Theo doi dic diém sinh truéng phat trién qua thé trong
giai doan nhdn nuéi trong:

- Téc dd phat trién cua hé soi: Puoc tinh trong thoi gian
hé soi phat trién kin toan bo co chat nuoi tréng. Don vi tinh:
mm/ngay.
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- Mat d6 hé so¢i: Quan sat va danh gia mat do hé soi nam
trén co chat nudi trong theo Kadiri va cs (1998) [11].

- Thoi gian hinh thanh qua thé: La thoi gian duoc tinh tir
khi cdy gidng dén khi mam qua thé nim bt dau xuét hién.
Pon vi tinh 1a ngay.

- Khéi luong qua thé: La khéi lugng trung binh cia qua
thé nam tuoi thu dugc trén mdt don vi nguyén liéu dau vao.
Don vi tinh 1a gram.

- Ning suét nim tuoi: La khdi lwong nim tuoi thu duoc
khi nudi trong trén 1 tAn nguyén liéu kho. Pon vi tinh 1a kg/
tan nguyén lidu kho.

S lidu duge xtr Iy bang phan mém thong ké Excel 2010
va IRRISTAT 5.0, Graphpad Prism 5.0.

Két qua va thao luan

Anh hwéng ciia nguon carbon va ham lwong carbon
dén sinh truwong hé sgi ndm so vang trong mai truong
nhdn giong dich thé

Sinh truéng hé soi ndm trong moi trudng dich thé yéu
cau cac diéu kién vé dinh dudng, nhiét d9, anh sanh va nong
d6 oxy. Trong d6, dinh dudng ludn 1a yéu té dugce quan tim
dau tién, dac biét la nguén dinh dudng carbon va nito. Theo
Vladimir (2012) [5], carbon 1a thanh phan chu yéu trong
moi truong dinh dudng, dam bao su sinh trudng va tong hop
cac hoat chat sinh hoc cua vi sinh vat.

V6i 5 ngudn carbon khao sat, nAm so vang sinh trudng
manh nhat trong méi trudng c6 sir dung fructose (hinh 1).
Mat d¢6 KLC dat > 90 KLC/10 ml, sinh khdi sgi ndm dat
45,52 g/l dich giéng. Sinh truong hé soi ndm so vang cham
nhit & moi truong sir dung lactose va sucrose. Sinh khi

Khoa hoc Néng nghiép n——

soi nam chi dat 5,83-6,95 g/l dich giéng, mat d6 KLC < 60
KLC/10 ml. Khong c6 sy khac biét 1o rét vé kich thuéc KLC
& cac cong thirc thi nghiém. Do d6, ngudn cung cip carbon
t6i wu cho nhan giéng ndm so vang dich thé 1a fructose. Pa
¢6 nhidu céng bd khoa hoc vé ngudn carbon tdi uu cho sy
sinh truéng clia nim sd vang trong moi truong nhan gidng
dich thé. Theo Wang va cs (2005), Qian va cs (2002) [2, 6],
ngudn carbon phu hop nhét 13 glucose. Két qua nghién ctru
ctia Wu va cs (2008) [7] cho thdy, fructose 1a ngudn carbon
tdt nhat dé ndm so vang cho sinh khdi cao. Su khac biét vé
ngudn carbon t6i wu giita cac nghién ciru ¢6 thé giai thich do
su khac nhau vé d6i twong nghién ctru, diéu kién thi nghiém.

O mot giéi han nao d6, sinh khoi soi ndm so vang sé
tang dan khi ting ham luong dudng b sung. Sinh trudng
hé soi ndm so vang trong moi truong dich thé ting dan khi
tang ham lugng dudng fructose tir 5 dén 20 g/l. Ham luong
fructose ti uru 1a 20 g/l véi sinh khdi soi nAm dat 44,98 g/I
dich giéng, sb luwong KLC nhiéu. Sinh khéi soi ndm c6 xu
huéng giam xudng khi ham lugng duong trong méi truong
dich thé 1a 25 g/l (hlnh 2). Nguyen nhan c6 thé 1a ham luong
duodng ting 1am mat can ddi giira ty C/N trong méi truong
dich [5].

Anh hwéng ciia nguén nito dén sinh truwong hé sgi
ndam so vang trong moi truwong nhdn giong dich thé

Nito 1a nhan t thiét yéu trong sinh tong hop enzyme [12],
protein, nucleic acid, purine, pyrimidine va polysaccharide
[13, 14]. Trong nhan giéng dich thé, nito co thé duoc bd
sung vao moi truong nhan giéng dudi dang ammonium,
nitrate ion hodc hiru co (nhu amino acid, protein). Cao nim
men va peptone thuong dugc sir dung dé 1am ngudn cung
cAp nitrogen véi nong do tir 1 dén 5 g/l [5]. Muc tiéu cua
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Hinh 1. Anh huéng ctia ngudn carbon dén sy sinh trudng cia ndm so vang trong méi trudng nhan giéng dich thé.

a: Fructose; b: Glactose; c: Glucose; d: Lactose; e: Sucrose.
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Hinh 2. Anh huéng ctia ndng do carbon dén sy sinh trudng ciia nam sd vang trong méi truong nhan giong dich thé.

a:5g/l;b: 10 g/l; c: 15 g/l; d: 20 g/l; e: 25 g/l.
thi nghiém nhdm tim ra ngudn nito thich hgp nhét cho su
sinh truong ctia ndm sO vang trong moi truong nhan gidng
dich thé.

Trong 4 ngudn nito khao sat, sinh khdi soi ndm dat cao
nhit & moi truong dinh dudng st dung peptone (45,28 g/l
dich giéng). Cac ngudn dinh dudng nito tir hop chit vo co
khong ¢6 hiéu qua trong nhan gidng dich thé ndm so vang
(hinh 3). Két qua nay phu hop véi nghién ctru cia Wang va
cs (2005) [2].

Anh hwéng ciia pH méi truwomg dén sinh truong hé sgi
ndm so vang trong moi trwong nhén giong dich thé

Mot trong nhitng nhan t chinh anh huong dén qua trinh

sinh tong hop ctia ndm trong nhan giéng dich thé 1a pH. pH
lién quan tryuc tiép dén chirc ning ctia mang té bao, kha nang
hép phu dinh dudng, hinh thai va ciu tric té bao, do tan cht
khoéng, hoat tinh enzyme va san pham sinh téng hop [5].
Nghién ciru anh hudng cia pH moi truong nhan gidng nham
tim ra gia tri pH thich hop nhét cho su sinh truéng hé soi
nam so vang trong moi truong dich thé.

Theo Cooke va Whipps (1993) [15], do c6 kha nang duy
tri va cén bang pH noi bao, ion nén ndm c6 thé sinh truong
trong khoang gia tri pH dao dong 16n. Nghién ctru cua Yang
va Liau (1998) [16] cho thay, phan 16n nAm 4n va ndm dugc
lidu phat trién dwoc & moi truong pH khoi dau tir 5 dén 8.
O gia tri pH thdp c6 thé gitp méi truong nhan gidng dich
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Hinh 3. Anh huéng ctia ngudn nito dén su sinh truéng cia ndm sd vang trong mdi truding nhan gidng dich thé.

a: Peptone; b: Cao ndm men; c: NaNO;,; d: (NH,),SO,.
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Hinh 4. Anh huéng ctia pH dén sy sinh trudng ctia nAm sb vang trong méi truong nhan giong dich thé.

arpH=3;b:pH=4;c:pH=5,d:pH=6;e:pH=7;f pH=8.

thé giam ty 1 nhiém. Véi 6 gia tri pH nghién ctru cho thy,
nam so vang c6 thé sinh trudng thuan loi & khoang pH tir 5
dén 8, sinh khdi sgi nam dat > 30 g/I dich gidng. Gia tri pH
thich hop nhét 1a 7,0, khi d6 hé soi sinh truong khoe, KLC
hinh thanh nhiéu, sinh khéi sgi ndm 16n nhat 45,54 g/I. Nhu
vay, gia tri pH toi wu nhit dé nhan giéng dich thé nim so
vang 1 7,0 (hinh 4).

Anh hwong ciia thoi gian nuoi dén sw sinh truéng ciia
nam so vang trong moi truong nhdn giong dich the

Trong méi trudng nhén gidng dich thé, chu ky phat trién
cua gidng nim trai qua 4 giai doan co ban, gdm giai doan
thich nghi (giéng thich ing véi moi truong), giai doan ting
sinh (mét d6 té bao ting theo cip sb nhan), giai doan 6n

dinh va giai doan suy thoai [17]. Muc ti€u cua thi nghiém
nhim xéc dinh thoi gian nuoi giéng ti uu, cho hoat luc va
sinh khdi giéng tot nhat. Két qua cho théy, thoi gian nudi
gidng t6i wu ndm so vang trong méi trudng dich thé 1a 96 h
v6i sinh khéi soi dat 52,23 g/l, mat d6 khuén lac day > 90
KLC/10 ml, soi lién két tot, KLC to. Sau 120 h nudi ciy, do
thiéu hut ngudn dinh dudng, ty 1& carbon/nito khong phu
hop trong mdi truong nhan gidng, nén sinh khdi soi giam
xudng 51,21 g/l (hinh 5).

Anh hwéng ciia ché @ suc khi dén sinh truwéng hé soi
ném so vang trong méi trwong nhan giong dich thé

Pé thu duoc toi da sinh khdi hé soi va hoat luc giéng
tdt, ché do suc khi 1a mot trong nhitng nhan tb quan trong,
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Hinh 5. Anh hwéng ciia thoi gian nuéi dén sy sinh truéng clia nAm so vang trong mdi trudng nhan giong dich thé.

a:24 h; b: 48 h; ¢: 72 h; d: 96 h; e: 120 h.
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Hinh 6. Anh huéng ciia tc d9 suc khi dén sy sinh truéng cia nAm so vang trong mdi trudng nhan giong dich thé.
a: 0,4 V/V/M; b: 0,5 V/V/M; c: 0,6 V/V/M; d: 0,7 V/V/M; e: 0,8 V/V/M.

can duge toi wu héa. Néu ché do suc khi duge toi wu, moi
truong co thé cung cap day di ndng do oxy hoa tan cho ndm
phat trién, duy tri dugc ndng do gradient ndi bao va ngoai
bao. Trong truong hop, ché do suc khi qua manh c6 thé gay
hu hai dén su phat trién ctia hé soi, anh hudng dén hoat luc
va sinh khéi giéng. Ché do suc khi t6i wu cin dam bao can
bang giita ndng do oxy duoc hoa tan trong méi truong va
mirc d6 dich chuyén ciia sgi ndm trong méi truong nhan
gidng [5]. Trong thi nghiém nay, 5 muc do cip khi dugc
chung t6i danh gia gom: 0,4, 0,5, 0,6, 0,7 va 0,8 V/V/M. O
mirc d6 cap khi 0,7 V/V/M sinh khdi hé soi dat cao nhét voi
52,28 g/1; mat @6 KLC day (hinh 6).

Anh hwong ciia nguén giong toi sinh truéng va phadt
trién ciia giong ném so vang trong giai doan nuéi trong

Pi c6 nhidu nghién ctru so sanh vu nhugce diém giita
cong nghé nhan gidng dich thé va cong nghé nhan giéng thé
rin truyén thong. Theo Kawai va cs (1995) [18], ung dung
nhan gidng dich thé trong nudi trong ndm hwong Lentinu-
la edodes gitup giam thoi gian G si 30 ngay. Giéng dich
thé c6 tdc do sinh truong nhanh hon, rat ngan giai doan

sinh truong sinh dudng hé soi [19]. Cong nghé nhéan gidng
truyén thong thuong dung dang hat (lua hodc ké) lam co
chat. Mot trong nhitng nhuoc diém cia cong nghé nhan
gidng truyén thdng 1a thoi gian wom soi kéo dai, ty 16 nhiém
cao do hat (laa hodc ké&) dé bi nhiém ndm bénh, khé c6 thé
khir tring bao tir ndm bénh bang phwong phéap hip thi cong
thong thuong [20].

Trong thi nghiém nay, chung t6i so sanh viéc st dung
gidng thé ran va giéng dich thé trong nudi trong nim so
vang. Két qua thu dugc cho thiy, st dung giéng dich thé
mang lai hiéu qua cao hon do rat ngén thoi gian sinh truéng
hé sg¢i (4-5 ngay), ty 1¢ nhiém giam (1,5%). He soi phat trién
ddng déu, mau trang dong nhat trén co chat nudi trong. Két
thiic giai doan sinh trudng sinh dudng, hé soi ndm chuyén
sang giai doan hinh thanh va phat trién qua thé. Cac chi tiéu
nhu thoi gian hinh thanh qua thé, khéi luong qua thé nim
va nang suit nim, 1a cac chi tiéu quan trong dé danh gia kha
ning sinh truong cta ndm so vang. Két qua cho thiy, thoi
gian hinh thanh qua thé nAm ngén hon. Tuy nhién, ning suat
ném & hai cong thure thi nghiém khong c6 sy khac biét ro rét
vé mat thong ké (bang 1 va hinh 7).

Bang 1. Anh huéng ctia ngudn giong dén sinh trudng, kha nang hinh thanh va phit trién qua thé ciia giéng nam sd vang.

Thi gian hé sgi moc Thoigian hinh 86 cym ndm/ 0 Niing sufit
Ngudn giéng Matdp hésgi | N gé thé (ughy) | TV nhifm (%) thanhqui thé  bichgidthe LY (gg) némg(kg)
(ngay) (cum) :
Gibng thé ran o+ 22,5 55 37,8 9,8 36,7 360,1
Gibng dich thé A 18,5 40 33,1 9,2 40,5 3726
LSD, L1 1,89 53,59
vy 32 31 10,5

+++++: Hé sgi phat trién kin gia thé, c6 mau trang dong nhat.
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Keét luan

Céc nhén t6 ngudn carbon, ham luong carbon, ngudn
nito, pH, ché d6 suc khi c¢6 anh hudng lon dén su sinh trudng
clia ndm soO vang trong moi trudng nhan giéng dich thé. Moi
truong t6i vu dé nhan gidng ndm so vang 1a: 20 g/l fructose
+ 5 g/l pepton + 1,0 g/l KH,PO, + 0,5 g/l MgSO,.7H,0;
pH = 7,0 trong 96 h véi toc d6 suc khi 0,7 V/V/M. Sir dung
gidng dich thé co y nghia trong nudi trong, gitp giam thoi
gian sinh trudng hé soi (4-5 ngéy) ty 1& nhiém giam (1,5%),
thoi gian hinh thanh qua thé ngan hon (3-4 ngay) nhung
khong co su khac biét 15 rét vé ning sudt so v4i cong nghé
nhan gidng truyén théng.
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Tém tit:

Muc dich ctia nghién ctru nay 1 tuyén chon chiing vi khuin cé kha niing phan giai lan (P) va kali (K) kho tan trong
dat trong cdy cong nghiép. Tir dat ving ré cy ca phé trong tai khu viee Tdy Nguyén, 16 chiing vi sinh vt c6 kha
ning phan giai P va K khé tan da dwgc phan 13p, trong do, da xac dinh dwgc chiing vi khuin CF19 c¢é hoat tinh
phan giai Ca, (PO ) cao nhit, dat 145,55 mg/l PO > Chung vi khuin CF19 dong thoi cé kha ning hoa tan AIPO A
va Fe (SO 4) Khuan lac cia chiing CF19 c6 dang tron, bé mat 16m, tron, bong wét, mau trang nga, té bao dang que
(trwe khuan), Gram du’o’ng va c6 kha nang di dong Chiing CF19 sinh enzyme catalase, siderphore Va biéu hién hoat
tinh phan giai P manh nhit khi méi trudng nudi cay dlro'c b sung duong glucose, (NH,),SO, va cao nim men. Trong
moi truong phan giai P chira 10% NaCl, chiing CF19 vén thé hién dwoc hoat tinh phan giai Ca (PO ),- Chiing CF19
¢6 kha ning tong hop TAA kich thich sinh truéng thwe vat. Hiam luwgng IAA sau 4 ngay nudi ciy CF19 trong moi
trueomg NBRIP ¢6 bo sung L-Tryptophan dat 68,79 pg/ml. Chiing CF19 ¢6é khi niing d6i khang véi nim giy bénh
héo vang Fusarium oxysporum.

Tir khéa: Chit kich thich sinh trwéng thue vit, dit trong ca phé, phén gidi kali, phén gidi lin, phéin lap, vi khudn.
Chi sé phan loai: 4.1

Pat van de nghiep 1au ndm ndi chung mét cach 1au dai va bén ving, cin
thiét phai tim kiém va phan 1ap cac chung vi sinh vat phan
giai P va K kho tan dé cung cip vao dét trong song song
v6i viée sir dung phéan bon [5-7]. Nghién ctru nay dugc tién
hanh véi muc dich phan 1ap, tuyén chon chung vi sinh vat
¢6 kha niang phan giai P va K kho tan tir dat ving ré cdy ca
phé trong tai mot sé ving thudc khu vyc Tay Nguyén. Két
qué ctia nghién ctru nay nham xem xét kha nang thich ung

Hién nay, dit trong ciy cong nghiép 1au nim & Viét Nam
dang gp phai hién tuong thoai héa va bac mau. Dé ting do
phi nhiéu ctia dat, ngudi nong dan thuong bén phan N-P-K.
Tuy nhién, hau hét phan bon thuong bi rira tréi hodc ton tai
trong dat & dang kho tiéu do lién két voi ion kim loai (Ca™,
Al Fe™®). Cac nghién ctru trude day da ghi nhan nhidu
nhom Yi sinh vat, nhu nam Aspergillus va Penicillium [1], cua chung vi khuén phan 1ap véi dat tréng ca phé tai Tay
vi khu’€m Bacillus va Pseudomonas [2, 3], c6 kha ning ti}%t Neguyén, qua do d8 xut 1am ching giéng vi sinh vat hitu
mot s6 enzym hay axit hitu co, tir d6 phan giai va chuyén  {ch trong san xuit phan bon vi sinh, gop phan cai thién dét
hoéa P va K thanh dang déﬂ tan, giap re cay hap thu. Bﬁén canh trong ca phé.
do, mot sO nhom vi khuan con cé kha nang sinh tong hop
céc chét kich thich sinh truéng thuc vat, nhu Indole-3-acetic ~ Vat liéu va phuong phap nghién cuu
acid (IAA). Vi théz bd sung ngudn vi sinh vét phan giai P va Vit ligu nghién ciru
K kho tan trong dat dugc xem la mot gidi phap hitu hiéu va
than thién voi moi truong, dong thoi 1am ting hiéu qua st
dung phan bon.

Cac méu dat & do sau 10-20 cm xung quanh ré ciy ca
phé Arabica dugc thu thap tai huyén Cu Kuin, Krong Buk,
o Krong Nang va TP Buén Mé Thudt vao thang 4-5/2016

Hi¢n nay, dat trong ca phé tai khu vie Tay Nguyén duoc  (mua kho). Cac dia diém nay nim trong khu vuc toa do
ghi nhan chu yéu la dang dat do, tich sét va dat do, két von  [2°42'57"B-108°00"46"D.
it. Nhin chung, déy la loai dat giau P tong s6 nhung it P d&
tiéu, K tong s nghéo va nghéo bazo, c6 do chua nhét dinh
(pH 4,5-5,3) [4]. Nham phat trién ca phé va cac cdy cong Céc méu dat thu tai ving ré trong ca phé duoc pha lodng

Phuwong phdp nghién ciru
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Abstract:

In this study, 16 phosphate (P) and potassium (K)
solubilising bacterial strains were isolated from the
rhizosphere of coffee trees cultivated in the Central
Highlands. Among them, ‘CF19’ strain was determined
to exhibit the highest phosphate solubilisation (145.55
mg/l PO*). This strain also showed an ability to
solubilise two phosphate types, AIPO, and Fe,(SO,),.
The typical colonies of ‘CF19’ strain were recorded to
have circular, concave, sleek and wet surface with white
colour. This train has the ability to produce catalase
enzyme and siderophore. ‘CF19’ strain showed the
highest phosphate solubilisation on the medium with
glucose (C resource), (NH,),SO, and yeast extract (N
resources). This strain could grow in the medium pH
4-5, and salt resistance up to 10%. CF19 could synthesise
plant regulator IAA. After 4 days of culture on NBRIP
medium containing L-Tryptophan, the maximum
amount of IAA approximately reached 68.79 pg/ml.
This strain also showed the antagonistic activity against
Fusarium oxysporum.

Keywords: bacteria, coffee cultivated soil, isolation,
phosphate solubilization, plant regulator, potassium
solubilization.

Classification number: 4.1
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& ndng do 107, sau d6 nudi cdy trén moi truong NBRIP
chira Ca,(PO,), va Aleksandrov chtra KAISi,O, kho tan [8,
9]. Khuan lac ¢6 hoat tinh dugc lya chon sau 5 ngay nu6i
cdy & 30°C bang cach xac dinh vong phan giai (vong sang
quanh khuan lac).

Hinh thai va mot s6 dic tinh co ban, bao gdbm phan tng
v6i catalase, d6 methyl, kha ning bién dudng citrate va kha
ning di dong cua vi khuan dugc tién hanh phén tich theo
cac phuong phép cua Vi Thi Minh Dtc (2001) [10]. Kha
nang sinh siderophore ctia vi khuan dugc tién hanh dua theo
phuong phap O-CAS trén méi truong ¢ bo sung CAS [11].

Hoat tinh phan giai P khé tan dugc xac dinh dya trén
ndéng do6 PO . €6 trong dich nuoi ciy bang Phucmg phap
so mau xanh molybdate [10]. Chung vi khuan dugc nuoi
trong binh tam gidc chira 25 ml moi truong NBRIP long (t°
=30°C, t =4 ngay, lic 150 rpm). Dich nui cdy dugc ly tim
& 10.000 rpm, t = 10 phat, t° = 4°C. Hut 1 ml dich ndi bd
sung 0,2 ml (NH, ) Mo.O,, 2,5% va SnCl, 2,5% dem xur ly
va so mau ¢ budc song A = 820 nm.

Nuéi cy vi khuin tuyén chon trong méi trudng phan giai
P 16ng, trong d6 ngudn C duoc sir dung lan luot 13 glucose,
fructose, xylose, maltose, manitose, lactose, sucrose va
dextrin, nguén N dugc st dung lan luot 1a (NH,),CO,
(NH ),50,, NaNO,, KNQ3, NH,NO,, ‘NH .ClL, pqpton, cao
nam men, pH dugc thay doi tir 4+10, ndng d6 mudi dugce bod
sung & dai ndng do 0+10% trén may lic voi toe do lac 150
rpm, xac dinh ham lugng P tan trong moéi trudng sau 4 ngay
theo phuong phap cua Vi Thi Minh Duc néu trén [10].

Su c6 mat cua IAA dugc phat hién béng thude thur
Salkowski [10]. Pinh lugng tuong dbi TAA duge xac dinh
va phén tich bang phwong phap do do hip thu quang &
bude song A = 530 nm trén may quang phd véi thude thir
Salkowski (FeCl, 0,5M, H,SO, 98%, H,0) [10].

Kha nang dbi khang ndm F oxysporum gy bénh héo
vang duoc thuc hién bang phuwong phap ddng nuéi cay [10].
Trong do, ching F. oxysporum dugc thu thap tor Trung tam
Nghién ctru bénh cay nhiét déi thudc Hoc vién Nong nghiép
Viét Nam. Nam bénh cung chung vi khuan dugc cdy trén
mdi truong PDA. Pia nudi ciy duoc nudi trong didu kién
30°C. Quan sat kha nang dbi khang sau 7 ngay nudi ciy
[10].

Keét qua va thao luan

Phén Igp va tuyén chon vi sinh vit phan gidi P, K kho
tan

Két qua di phan 1ap dwogc 25 ching vi sinh vat, dat tén
tir CF1 dén CF25 c6 kha nang tao cac vong phan giai P
trén moi truong NBRIP chira Ca,(PO,), kho tan, trong do
16 ching c6 duong kinh vong phan gidi 16n nhat. Hi¢n
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tuong nay dugc giai thich do cac chiing nay ¢ kha nang tiét
mot so dang axit hitu co, nhu axit citric, axit lactic hay axit
succinic, phan gidi goc PO, kho tan [1].

Theo ghi nhan gan day, d4t do bazan trong ca phé chira
nhiéu mubi APP* va Fe** [4]. D¢ tang hiu qua phan giai cac
nhom P kho tan, 16 chung vi sinh vat c6 vong phan giai P
16n nhét dlroc tiép tuc danh gia kha ning phan giai phdt phat
nhom, sét trén moi truong NBRIP dugc bd sung AIPO, va
FePO,. Két qua cho thay, ngoai 4 chung ky hiéu CF1, CF3
CF20 va CF22 khong tao vong phén giai trén moi truong
chira AIPO,, cac chung con lai déu co kha ning tao vong
phén gidi trén moi truong chira AIPO, va FePO,, trong d6 4
chung CF12, CF13, CF17 va CF19 dugc ghi nhén c6 vong
phén giai 16n nhat.

Két qua dinh lugng PO, > bang phuong phip xanh
molydate [12] cho thdy, 6 chung c6 kha nang phan giai P
cao nhat 1a CF19 (145,55 mg/l), CF3 (142,55 mg/l), CF4
(132,6 mg/l), CF17 (131,23 mg/l), CF8 (117,85 mg/l) va
CF20 (107,25 mg/l) (hinh 1D). Nam 2017, Tran Bao Tram
va cong su [13] da phan lap duoc 7 chung vi khuan ¢6 hoat
tinh phan giai P kho tan tir dat trdng sim Ngoc Linh & Quang
Nam v&i hoat tinh dao dong tir 57,81 dén 118,40 mg/l PO, >
Hoat tinh phan g1a1 P khé tan cta cac ching vi khuan duorc
phan 14p tir dat trong ca phé tuong duong va cao hon.

Trén moi trudng Aleksandrov chira KAISi,0O, sau 5 ngay
nudi cdy, 16 trong tong s6 25 (chiém 64%) chung vi sinh
vat phan 1ap da tao dugc vong phan giai K, trong d6 chung
CF19 ciing c6 kha nang phan giai K kha manh (hinh 1C).
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Hinh 1. Kha niang phan gidi P va K khé tan cia mot s§ chiing
vi sinh vat trén méi trudng chda (A) Ca,(PO,),, (B) AIPO,, (C)
KAISi,O,. (D) Hoat d6 phan giai P ctia cac chiing vi sinh vat.
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Tir cac két qua nghién ctru néu trén, chung CF19 c6 hoat
tinh phan giai P, K manh nhét dugce lua chon cho cac nghién
ctru tiép theo.

Mt so dic diém hinh thdi khuén lac, té bao va dic
tinh sinh hoc ciua chiing CF19

Hinh thai khudn lac va hinh dang té bao cua ching CF19
dugc quan sat theo cac phuong phap cua Vi Thi Minh Puc
(2001) [10]. Két qua cho thiy, khuan lac ciia CF19 tron déu,
bé mit 1dm, tron, bong wdt, mau tring nga. Mot s6 bao cao
cling da ghi nhan vé hinh dang khuan lac cia cac vi khuin
hoa tan P va K tuong tu nhu trong nghién cuu nay [6, 7].
Quan sat dudi kinh hién vi, CF19 c6 dang hinh que ngin
(truc khuén), kich thudce khoang 0,5 x 1,5 pum, 1a vi khuén
Gram duong (hinh 2B).

Hinh 2. Hinh théi khuin lac (A) va t& bao (B) clia chiing vi
khudn CF19.

Mot s6 dac tinh sinh hoc co ban ciia vi khuan CF19 dugc
nghién ciru va xéac dinh chung CF19 ¢6 kha ning tong hop
enzyme catalase dé phan giai H,0,, str dung citrate, tiét acid
(phan tmg voi d6 methyl), dic biét 1a sinh siderphore - chét
van chuyén sat rat can thiét khi cdy trong sinh trudng tai cic
vung dat nghéo dinh dudng. Ching khuin CF19 c6 thé di
dong nhung khong ¢ kha ning sinh acetoin (tién chét cia
2,3-butanediol). Cac déc tinh nay cling dugc ghi nhan tuong
tu voi mot s4 vi sinh vat phan giai P kho tan da phan lap tir
dat ving ré trong sim Ngoc Linh & Quang Nam [13].

Anh hwéng ciia mot sé diéu kign nuéi cdy dén kha
nang phdn gidi P ciia chiing CF19

Dé danh gia hiéu qua phan giai P ciia ching CF19, mot
s6 diéu kién nudi cdy di dwoc thay ddi dé theo doi ham
lugng PO > dugc giai phong vao moi truong. Céc diéu kién
vé ngudn dinh dudng C, N, yéu t6 pH, nong d6 mudi lan
lugt dugc thir nghiém trong diéu kién nudi tinh va lic. Két
qua danh gia kha ning phan giai P cua CF19 trong ting diéu
kién dugc minh hoa ¢ hinh 3.
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Hinh 3. Anh huéng cia mot s& diéu kién nudi cdy, bao gdm (A) ngudn C, (B) ngudn N, (C) gia tri pH va (D) mudi NaCl dén hoat

tinh phan giai P cia ching CF19.

Hoat tinh phan giai P ciia chung CF19 trong 2 diéu kién
nudi tinh va lic déu thé hién manh nhat trong cong thirc moi
truong co bod sung glucose (nudi lac dat 147,32 mg/l PO A
tinh dat 51,1 mg/l PO,*), fructose (nuoi l4c va tinh lan lugt
dat 145,64 va 49,54 mg/l PO,*) va lactose (nu6i long dat
136,63 mg/l PO,* trong khi ¢ trang thdi tinh dat 46,54 mg/1
PO,>) (hinh 3A). Khi trong m6i trudng c6 ngudn N vo co
d& hap thy c6 gbc NO, va NH,", nhu 1a NaNO,, NH,NO,
hay (NH ),S0,, chﬁng CF19 c6 hoat tinh phfm giai P kho
tan kha tot Cao nam men dugc ghl nhan 12 ngu6n N hitu co
cho hiéu qua phan giai P cao nhat d6i voi ching vi khuan
CF19 (hinh 3B).

Hoat tinh phan giai P duoc ghi nhan manh nhat & pH dat
gia tri 4 trong diéu kién nudi cdy tinh (trong tng 95,15 mg/l
PO,*) va nubi ciy long (twong g 225,45 mg/l PO ) (hinh
3C). biéu nay rat thich hgp cho diéu kién dat trong ca phé
& Tay Nguyén no6i chung nhu di dugc dé cip trong nghién
clru trude day [4]. Lién quan dén anh hudéng cua nong do
mudi, chung CF19 c6 hoat dg phan giai P kh6 tan manh trén
moi truong cd bd sung NaCl & ngudng 0,5+2,5%. Dang chii
¥, kha nang phan giai P cia ching CF19 van duoc ghi nhan
trén cong thirc moi trudng c6 bd sung 10% mudi (hinh 3D).
Dic tinh nay cho thay ching CF19 c¢6 kha ning chiu min
kha t6t, thich hop véi sy thoai hoa va bac mau dang xay ra
tai nhitng ving trong cay cong nghiép lau nim ¢ Viét Nam.
Két qua nay hira hen ching CF19 s& 1a ddi twong tiém ning
trong viéc san xuat phan bon vi sinh tai cac ving canh tac
hién nay.

Khd nang tong hop IAAva déi khdng ndm F. oxysporum
ciia chiing CF19

Kha nang sinh téng hop IAA 1a mét trong nhiing déc tinh
quy cua vi khuén str dung trong san xuat phan bon vi sinh
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vat. Két qua xac dinh kha ning tong hop IAA cta ching
CF19 trén mdi truong NBRIP ¢6 bd sung L-Tryptophan cho
dich ly tam chuyén sang mau do sau khi thtr véi dung dich
Salkowski. Ham luong IAA sau 4 ngay nudi cdy dat 68,79
ug/ml.

Hinh 4. Kha ning déi khang ndim giy bénh F oxysporum clia
chling CF19 sau (A) 7 ngay va (B) 14 ngay dong nudi cay.

Két qua dénh gia kha nang ddi khang voi F oxysporum
ctia ching CF19 cho thiy vi khuén tuyén chon ¢6 kha ning
trc ché manh sy phat trién ciia ndm F. oxysporum sau 7 ngdy
(hinh 4A) va 14 ngay (hinh 4B) dong nudi cy.

Tom lai, ching vi khuan CF19 phén lap tai dat ving ré
cay ca phé trong tai Tdy Nguyén vira ¢ kha nang phan giai
cac hop chit P kho tan, dong thoi phan giai K, tong hop IAA
va d6i khang ndm gay bénh. Pay duoc xem 1a ddi twong ¢
tiém nang trong san xuat ché pham vi sinh kich thich sinh
truong thyuc vat.

Két luan

Da phan lap va tuyén chon dugc 16 ching vi sinh vat co
kha nang phan giai P va K kho tan tir dit ving r& cay ca phé
trong tai khu vuc Tay Nguyén. Trong do, ching vi khuan

31
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CF19 c¢6 hoat tinh phan giai 3 horp chat P (FePO,, AIPO,,
Ca,(PO,),) va K kho tan cao nhat.

Khuén lac cua ching CF19 tron déu, bé mit 16m, tron,
bong uwét, mau tring nga, 1a tryc khuin Gram duong.
Chung CF19 ¢6 kha ning tong hop enzyme catalase, sinh
siderphore, ¢6 thé di dong nhung khong c6 kha nang sinh
acetoin.

Ching CF19 ¢6 hoat tinh phan giai P manh nhét khi
ngudn C dugc thay thé 1a duong glucoza ngudn N vo co va
hitu co lan luot 13 (NH ),S0, va cao nam men. Ching CF19
sinh trudng phat trién tot o dleu kién pH 4-5. Chuing nay co
thé chju duoc nong do mubi NaCl 10%, hoat tinh phan giai
manh nhét trong méi truong c6 nong dé mudi dudi 1%.

Ching CF19 ¢6 kha ning sinh tong hop IAA kich thich
su sinh trudng cua cdy trong. Lugng IAA thu dugc sau 4
ngay nudi cdy dat khoang 68,79 pg/ml. Chung CF19 dbi
khéng manh v&i nam gay bénh héo vang F. oxysporum.

Nghién ctru nay s& dugc tiép tuc nham tim hiéu nhiing
dac tinh sinh hoc va dinh danh chinh xé4c chung vi khuan
CF19, tir d6 c6 thé danh gia hiu qua phéan giai P va K kho
tan trong thuc té san xuét.
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Nghién ctru anh hwong cua cac chung vi khuan ngi sinh
dén cay cao su - Hevea brasiliensis giai doan veon wom
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Tém tit:

Nghién ctru dwoc thwe hién nhim danh gia anh hwéng cia bon ching vi khuéin ndi sinh Enterobacter asburiae,
Stenotrophomonas maltophilia, Bacillus safensis va Rhizobium freirei dén ciy cao su (Hevea brasiliensis) giai doan
vuon wom. Két qua nhan dwgc cho thiy, bon chiing c6 anh hudng dén ty 1¢ niay mam (P < 0,01), ty 1¢ niy mam cao
nhit nhan dwoc khi @t hat cao su véi chiing Bacillus safensis va thip nhat khi xir Iy hat bang Rhizobium freirei. Ngwoc
lai, két qua phén trim hat niy mam khong c6 sw khac biét thong ké (P > 0,05). Hat dwoc i v6i bon chiing vi khuin &
mit d6 10° CFU/tii cho két qui cao nhit vé chiéu dai ré, chiéu dai thin mam, chiéu cao va trong lwong kho ciia cay
(P<0,01). Ket qua danh gia bing ky thuat danh diu ddng vi N-15 trén ciy cao su giai doan vrom wom cho thiy, %N
¢6 ngudn goc tir khong khi do Enterobacter asburiae va Stenotrophomonas maltophilia déng gép dat 46,43-47,62%;

trong khi, Bacillus safensis va Rhizobium freirei dat 35,71-38,69%.

Tir khéa: Bacillus, cdy cao su, Enterobacter, N-15, Rhizobium, Stenotrophomonas.

Chi 56 phin loai: 4.1

Dat van de

Cao su la cay cong nghiép lau ndm c6 vai tro quan trong
trong nén kinh té Viét Nam. Cay cao su doi hoi dinh dudng
da dé co thé tang truong va duy tri nang suat tot [1]. Két qua
thi nghiém cho thay, thoi ky kién thiét co ban cuia cdy cao
su c6 thé duoc rit ngin nho vao ché do phan bon téi uu [2].
Con trén cay cao su trudng thanh, viéc s dung phan bon co
thé cai thién ning suat mu 1én téi 15-30% [3].

Trong nhitng nim gan day, nhiéu chung vi khuan c6 kha
nang ¢ dinh nito ty nhién séng ndi sinh trong ré, than, 1a
cua nhiing cay khong thudc cay ho dau (vi du: Lia, mia,
bép, co, dira...) d va dang dugc nghién ctru phén 1ap tuyén
chon va ung dung [4]. Tai Viét Nam, tur trudc dén nay canh
tac cdy cao su chii yéu phu thugc vao phan bén dam vo co.
Tuy nhién, viéc lam dung phan dam v6 co khong nhiing lam
cdy cao su dé man cam véi dich hai, giam ning suat, giam
hiéu qua kinh t& ma con gy nén tinh trang 6 nhiém moi
tm(‘mg Chinh vi vay, nghién clru va ung dung cac chﬁng
vi khuan c6 kha nang ¢d dinh nito s& gop phan dang ké cho
viéc giam chi phi dau tu va giam 6 nhlem moi tmong trong
canh tac cdy cao su. Xudt phat tir nhu cau thyc té d6, nghién
clru nay nham cung cap co sé khoa hoc cho viée tuyén chon
cac chung vi khuan cb dinh nito tiém nang kich thich sy
tang trudng cla cay cao su giai doan vuon uom.

‘Tac gia lién hé: Email: dpngocnga@gmail.com
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Noi dung nghién ciu

Thi nghiém duoc thyc hién tai Don dién cao su Bén Cui,
huyén Duong Minh Chau, tinh Tay Ninh. Thoi gian thuc
hién thi nghiém tir thang 10/2015 dén thang 1/2017. Hat cao
su thudc dong vo tinh GT1. Bé dam bao ty 1é niy mam va
déng nhét, chon hat méi thu hoach, vo c6 mau sang bong,
rudt con tring, ddy va nang. Cac thi nghiém dugc tién hanh
trong ving c6 diéu kién khi hau nhiét d¢i gi6 mua. Cay cao
su duoc trong trong bau nhuwa kich thudc 18x40 cm. Thi
nghiém dugc bd tri trén dién tich 300 m?, hang don cach
nhau 1 m, vuon wom duoc tudi bang hé thong tudi phun
mua. Dt v6 bau ldy tai 16 thi nghiém c6 thanh phan co gidi
thit pha sét cat; mirc do két von 10-30% thé tich; pHH 03,5
ham luong chat hitu co 2,5% (két qua phén tich ciia Vién
Nghién ctru Cao su Viét Nam).

Thi nghié¢m 1: Danh gia tac dpng ciia cdc vi khuan nji
sinh doi voi sw ndy mam va sw phdt trién ciia cdy cao su -
Hevea brasiliensisis

Thi nghiém gdm 2 yéu t6 dugc b tri theo kiéu khdi
day dt ngau nhién, 3 1an 1ap lai. Yéu t6 thir 1: Bén chung
vi khuén noi sinh c¢d dinh dam Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei duoc phan lap tir ré cay cao su (ngudn cung
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Effect of diazotrophic bacteria
on rubber trees - Hevea brasiliensis
at the nursery stage
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Abstract:

This study was carried out to investigate the effects
of four diazotrophic bacteria: Enterobacter asburiae,
Stenotrophomonas maltophilia, Bacillus safensis, and
Rhizobium freirei, which were isolated from rubber
roots planted in Vietnam, on rubber trees at the nursery
stage. The results showed that these bacteria had
significant influences on the germination rate (P < 0.01);
the germination rate was affected highest by Bacillus
safensis and lowest by Rhizobium freirei. In contrast, the
four bacteria had no significant effect on the germination
percentage (P > 0.05). The best colony forming unit was
10° CFU/pot. The bacteria also created statistically
significant differences in root length, stem length,
height and dry weight (P < 0.01). By using "N dilution
technique, Enterobacter asburiae and Stenotrophomonas
maltophilia demonstrated a biological nitrogen fixing
contribution to the rubber trees with the ratio of nitrogen
drived from air (%Ndfa) of 46.43-47.62% higher than
Bacillus safensis and Rhizobium freirei with the %Ndfa
of 35.71-38.69%.

Keywords: Bacillus, Enterobacter, >N, Rhizobium, rubber
tree, Stenotrophomonas.

Classification number: 4.1

cip tir Trung tim Hat nhan TP H Chi Minh). Yéu t6 thu
2: Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei duoc cho vao mdi tai
tréng cdy cao su & 5 mat s6 vi khuan nhu sau: 10°CFU, 108
CFU, 107CFU, 10°CFU va 10° CFU.

Vi khuan duogc ching 2 lan: Lan dau - 4o hat cao su,
ngam hat cao su trong hdn hop vi khuén va aginate 2% trong
30 phut; 1an thtr 2 1a 11 ngay sau khi hat nay mam, ré ciy
duoc nhing trong hdn hop vi khuén va aginate 2% trong 30
phiit true khi trong vao bau nhya.
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Thi nghiém 2: Ung dung ky thugt dinh diu dong vi
5N d@é danh gid hi¢u qud cé dinh dam sinh hoc ciia vi
khuén cé dinh dam lén cdy cao su giai doan wom

Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei dugc xur ly & mat
s6 vi khuan 10° CFU/tai va ciy ddi chimg khong chung vi
khuén. Uré - N - 15 duogc sir dung 14 3,2 g uré - “N/céy co
5,231 %"Na.e (%N-15 atom excess - %N - 15 lam giau)
dugc bon vao tii nhwa 45 ngay sau khi trong. Phan chia P
va K dugc sir dung theo khuyén céo cta Vién Nghién ciru
Cao su Viét Nam gom 11 g SSP/tai va 1,9 g KCl/tai. Thi
nghiém duoc theo doi va 1ay s6 liéu dén thoi diém 120 ngay
sau khi bon phan uré - N - 15.

Xac dinh kha ning niay mam: Theo phuong phap cua
Djavanshir va Pourberk (1976) [5], gia tri dugc tinh theo
cong thuc:

GP al 100

GV =(32DGS/N)x

Trong d6: GP 14 ty 1& hat nay mam cudi thi nghiém, Ni
1a s6 luong hat nay mam va S 1a téng sé hat dugc trong. GV
1a gid tri nay mam, DGS 1a téc do nay mam hang ngay, tinh
bang céach chia ty 1¢ (%) nay mam cong don cho s ngay thi
nghiém, tinh tir ngay gieo; Y DGS 14 tong sb cac toc d6 nay
mam hang ngay; N 1a s6 ngay c¢6 dém nay mam, bat dau tir
ngdy c6 nay mam dau tién.

Phwong phdp phin tich méu

N tong dugc phan tich theo phuwong phap Kjeldahl. %N
- 15 a.e dugc xac dinh bang quang pho ké phat xa NOI 7PC
tai Trung tam Hat nhan TP HO Chi Minh theo quy trinh cua
G. Hardarson (1990) [6]. Két qua %N c6 ngudn gbc tir phan
uré N - 15 (%Ndff), %N c6 ngudn gdc tir dat (%Ndfs) va
%N c6 ngudn gbc tir khong khi (%Ndfa) duoc tinh theo
cong thuc:

%N—15 a.e (cay)
%N-—15 a.e (phan uré N—-15)

%Ndff = x100

Nghiém thtrc dbi chimg (NF- Non fixing): %Ndff =+
%Ndfs . =100

Tuy nhién, khi b6 sung vi khuén (F- fixing): %Ndff, +
%Ndfs, + %Ndfa = 100

Gia thuyét: NF va F hip thu lugng N tir phan bon va dat
la nhu nhau thi:
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%Ndff-NF _ %Ndff—F
%Ndfs—NF ~ %Ndfs—F

Xt ly 56 liéu

S liéu thuc nghiém dugc xtr 1y theo cac cong thirc cia
phan mém Microsoft Excel 2007. Phan tich va xir 1y thong
ké theo chuong trinh MSTATC. Phép thtr Duncan dugc stir
dung dé so sanh su khac biét gilia cac nghiém thirc, do khac
biét c6 y nghia & muc LSD 5%.

Keét qua

Anh hwong cua cdac ching vi khuan co dinh dam lén
sw ndy mam ciuia hat cao su

Két qua thong ké tir bang 1 cho thdy, khi xir 1y hat
cao su bang Enterobacter asburiae, Stenotrophomonas
maltophilia, Bacillus safensis va Rhizobium freirei khong
anh huong dén ty 16 nay mam (GP) ciia hat (P> 0,05) nhung
gia tri nay mam (GV) c¢6 su khac biét thong ké giita cac
nghiém thuc.

Bang 1. Anh huéng ctia cac ching vi khuan c¢& dinh dam lén sy
ndy mam ctia hat cao su.

Nghiém thirc Ty I¢ ndy mam %  Gia tri ndy mim
(GP) (GV)

Déi chimg (khong ¢6 vi khudn) 76,65 40,23¢

Enterobacter asburiae 78,27 48,26°

Stenotrophomonas maltophilia 78,77 48,42°

Bacillus safensis 78,27 55,89*

Rhizobium freirei 78,03 40,69°

F* CV%=1777 F,"CV%=10,12

Ghi cha: Trong cling mét cot cac gia tri c6 cung ky tu di kem thi khac biét
khong co y nghta théng ké; **: Khac biét rat c6 y nghia thong ké véi P <
0,01; ns: khac biét khong c6 y nghia vé mat thong ké.

Anh huwong cua cdc chung vi khuan co dinh dam dén
sw phadt trién ciua cdy cao su

Két qua tir bang 2 cho thiy anh hudng tich cuc cua 4
chung vi khuan ¢ dinh dam dén chiéu dai ré, chiéu dai
than va trong lugng kho cua cay cao su giai doan vuon
uvom (P <0,01). Cac chung vi khuan Enterobacter asburiae,
Stenotrophomonas maltophilia va Bacillus safensis thé
hién anh huéng dén chiéu dai r& va than vuot trdi hon so
voi nghiém thuc xt 1y chung Rhizobium freivei. Tuong
tu, trong luong kho cua cay trong cac nghiém thic xtr 1y
bang vi khudn Enterobacter asburiae, Stenotrophomonas
maltophilia va Bacillus safensis cling cao hon 14-16% so
v6i d6i chimg va nghiém thirc G v6i Rhizobium freirei.
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Bang 2. Anh huéng ctia vi khuin c& dinh dam dén su phat trién
clia cay cao su.

Nghiém thifc (Ccl:riju dai ré gll;iflzc(::‘:)i "l(‘;()png lwgng kho
béi chimg 82lc 15,11¢ 66,26b
Enterobacter asburiae 9,37a 15,58 b 82,06a
Stenotrophomonas maltophilia ~ 9,35a 1583 a 80,86a

Bacillus safensis 9,49a 1586 a 80,75a
Rhizobium freirei 8,84b 15.18 ¢ 70,06b

F 11,08™ 6,13™ 13,25"

CV (%) 6,82 1,97 10,22

Ghi cht: Trong cung mét cot cac gia tri ¢6 cting ky tu di kem thi khac
biet khong co y nghia thong keé; **: Khac biét rdt ¢ y nghia thong ké
vGi P <0,01.

Mt sé vi khuan khac nhau cia Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei anh huong dén chidu dai r& (P < 0,01).
Mat s6 vi khuan cang cao thi cang gy anh huéng 16n dén
su phat trién cua r8. Mat sé vi khudn 10° CFU cho két qua
chiéu dai r& dai nhét dat 9,6 cm va thip nhét 1a 10° CFU dat
8,42 cm (hinh 1).

2
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10 CFU 10 CFU 10 CFU 10 CFU 10 CFU
u Enterobacter asburiae m Stenotrophomonas maltophilia Bacillus safensis
 Rhizobium freirei = Non- Bio-fertilizer

1.
1

Chiéu dai r& (cm)

Hinh 1. Anh huéng ctia mat s6 vi khudn dén chiéu dai ré cia cay
cao su giai doan vuon uom.

Mat s6 vi khudn khac nhau cta Enterobacter asburiae,
Stenotrophomonas  maltophilia, Bacillus safensis va
Rhizobium freirei tao nén sy khac biét théng ké vé trong
luong kho cua cdy (P < 0,01). Mat sb vi khudn & 10° CFU
cho két qua trong luong kho cao nhat dat 83,53 gva thép
nhit 12 10° CFU dat 70,69 g (hinh 2).

120

i 1

10°CFU 108CFU 107CFU 10°CFU 10°CFU

Trong lwong kho (g)
& 3 8

N
°

W Enterobacter asburiae M Stenotrophomonas maltophilia ™ Bacillus safensis ® Rhizobium freirei ® Non- Bio-fertilizer

Hinh 2. Anh hudng ctia mat s& vi khudn Ién trong lugng khé ctia
cay cao su giai doan vuon vom.
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Theo két qua tir bang 3, cac chung vi khuan ¢ dinh dam
anh huéng dén chiéu cao cay (P < 0,01). Tai tit ca cac thoi
diém khao sat tir 30 ngay dén 150 ngay sau khi niay mam,
cac nghiém thuc duge xur 1y vi khuén ¢6 dinh dam déu
gia tang chidu cao cdy. Trong bon chung vi khuan ¢6 dinh
dam, cac nghiém thic dugc u voi Enterobacter asburiae,
Stenotrophomonas maltophilia va Bacillus safensis luén c6
anh huong gia ting chiéu dai than nhiéu hon so voi nghiém
thirc dugc xt Iy boi ching Rhizobium freirei.

Bang 3. Anh hudng ciia cac ching vi khudn cé dinh dam dén
chiéu cao cay cao su.

Chiéu cao cdy sau nay mam (cm)

i¢ r nga nga nga
Nghiém thirc 30ngay 60ngay 90 ngay 120 150
ngay ngay

Déi chimg 28,35° 47,530 66,95¢ 98,85¢ 131,86°
Enterobacter asburiae 30,04° 49,912 71,78 106,70 143,77
Stenotrophomonas maltophilia ~ 29,92* 50,64° 71,89% 107,99*  144,37¢
Bacillus safensis 29,90¢ 50,91° 72,59 109,07* 144,54
Rhizobium freirei 29,30 49,53¢ 69,77° 104,26°  136,43°
F 7,15" 7,427 6,87 10,32 11,31%**
CV (%) 3,47 3,82 479 4,65 473

Ghi cha: Trong cting mot cot cac gia tri co cung ky tu di kem thi khac
biét khong c6 y nghia thong ké; **: Khac biét rat co y nghia thong ke vaoi
P <0,01.

Danh gia dong gop cé dinh dam sinh hoc cua cdc
chiing vi khuan co dinh dam cho cdy cao su

Bang 4. Déng gép clia cac chiing vi khudn cd dinh dam cho cay
cao su tlf qua trinh cd dinh dam sinh hoc.

Nghiém thirc % N-15a.e  %Ndff %Ndfs %Ndfa
Ddi chiing (NF) 1,68 31,57 68,43° 0

Xir ly vi khuén (F):

Enterobacter asburiae 0,88¢ 16,54°  35,84¢ 47,62*
Stenotrophomonas maltophilia 0,9 16,91¢ 36,66 46,432
Bacillus safensis 1,08 20,30° 43,99 35,71°
Rhizobium freirei 1,032 19,36  41,95° 38,69°
Uré-N-15(g) 5,321

E 13,32%* 11,34 10,42 17,54
CV (%) 9,12 10,03 6,17 8,52

Ghi cht: Trong cung mot cot cac gia tri co cting ky tu di kem thi khac
biet khong co y nghia thong ké; **: Khac biét rat co y nghia thong ké voi
P <0,01.

Két qua tir bang 4 thé hién, & thoi diém két thuc thi
nghiém - 120 ngay sau khi bon phan uré - N, NF va F co su
khac biét thong ké (P < 0,01). Nghiém thtrc doi ching - NF
luon thu dugc ham lugng "Na.e cao hon so v6i nghiém thirc
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duoc xt 1y 4 chung vi khuan c6 dinh dam - F. Nghiém thirc
xt 1y bang Enterobacter asburiae va Stenotrophomonas
maltophilia cho két qua %N c6 ngudn gdc tir khong khi
la 46,43- 47,62%, cao hon so voi nghiém thic dugce xu
ly bang Bacillus safensis va Rhizobium freirei dat 35,71-
38,69%. Diéu nay chung to kha ning c6 dinh dam trén
cay cao su giai doan vuon wom cua chung Enterobacter
asburiae va Stenotrophomonas maltophilia cao hon ching
Bacillus safensis va Rhizobium freirei.

Keét luan

Tu céc két qua nhén dugc trong qua trinh nghién ctu,
chung toi rat ra mot s6 két luan sau:

- Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei 13 cac chung vi khuan
cb dinh dam rit c6 tiém nang trong hd tro sy phat trién ciia
cay cao su ¢ giai doan vuon vom.

-Cay caosuco thé thu loi tir qua trinh ¢6 dinh N sinh hoc
cua Enterobacter asburiae, Stenotrophomonas maltophilia,
Bacillus safensis va Rhizobium freirei.

- Kha ning cb dinh dam trén cay cao su giai doan vuon
uom cua ching Enterobacter asburiae va Stenotrophomonas
maltophilia cao hon chung Bacillus safensis va Rhizobium
freirei.
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Hé so di truyén va gia tri giong wéc tinh
vé tang khoi lwong, d) day mo lu’ng, do day co’ than
va ty 1€ nac cua lon duc Landrace co nguon goc tir Phap va My

Trinh Hong Son’, Lé Vin Sang
Trung tam Nghién ciru lon Thuy Phwong, Vién Chan nuoi
Ngay nhan bai 26/2/2018; ngay chuyén phan bién 2/3/2018; ngay nhan phan bién 3/5/2018; ngay chip nhan dang 8/5/2018

Tom tit:

Nghién ciru dwge thue hién véi 459 lgn duce Landrace ngudén goc Phip va My nudi tai Tram Nghién ctru va phat
trién giéng lon hat nhan Ky Son thudc Trung tAm Nghién ciru lon Thuy Phwong tir nim 2015 dén 2017 dé xac dinh
hé so di truyén va gia tri giong wéc tinh (GTGUT) ddi vo6i cdc tinh trang ting trong binh quin/ngay, d¢ day m&
lung, d§ day co thin va ty 1¢ nac nhim chon loc cac ca thé lon duc cé chit lwong cao dwa vao san xuét. Thanh phin
phwong sai di truyén va GTGUT dwgc tinh toan trén phin mém MTDFRML dya trén phwong phap REML. H¢ s6
di truyén ciia tinh trang ting khéi lwong binh quin/ngay, dd day m& lung va ty 1& nac cé hé so di truyén cao (0,43,
0,36 va 0,40), dd day co thin & mirc trung binh (0,26). Cac ca thé ¢c6 GTGUT & nhém 1% ca thé tot nhat cho tirng
tinh trang dwoc choc loc dé dwa vao dan hat nhan. Céc c4 thé ¢ nhém 1% ca thé tét nhit c6 GTGUT ciia ting khoi
lwong tir +24,538 dén +20,583, ciia do day md lung tir -1,564 dén -1,155, cia d§ day co thin tir +3,075 dén +2,467,
ciia ty 1é nac tir +2,695 dén +1,994. P§ chinh xac ciia GTGUT dbi v6i cac tinh trang nghién ctru & nhém 1% ca thé

tot nhat dat tir 0,398 dén 0,439.

Tir khéa: D¢ day co than, dp day mé lung, gia tri gidng woc tinh, hé sé di truyén, lon dwe Landrace, ty I¢ nac.

Chi s6 phén loai: 4.2

Pat van de

Trong chan nudi lgn noi riéng va vat nudi noéi chiing, cac
chi tiéu vé kha ning sinh truéng va ning suit cho thit cia
vat nudi la nhitng chi tiéu quan trong, bén canh cac chi ti€u
vé nang suat sinh san va chit lugng thit. Cac chi tiéu vé sinh
trudng nhu tang trong binh quan trén ngay (ADG) cé trong
quan di truyén cao v6i kha nang thu nhan va chuyén hoa
thttc an ¢ lgn [1-2]. Mat khéc, céc chi tiéu d§ day mo lung,
ty 1€ nac cua lon twong quan chat voi céc chi tiéu chét luong
thit, tir 46 anh huong dén gia thanh san pham. Do d6 nhiing
tinh trang nay dang dugc nghién ctru va chon loc dé dap ting
nhu cu ngay cang ting cua thi truong.

Ning suit cia mot ca thé phu thudc vao ban chat di
truyén ciia né va cc yéu té moi truong. Nang suit cao hay
thip ctia mot ca thé do yéu t6 di truyén duoc truyén lai tir
thé hé trude, va do tac dong ctia ngoai canh nhu thire an,
chudng trai, diéu kién nudi dudng, hodc do twong tac giira
hai yéu t6 nay. Dé boc tach cc nhan t6 anh huong trén can
thu thap mot lwong 16n thong tin vé tinh trang quan tim va
st dung phuong phap nghién ctru thich hop.

‘Tac gia lién hé: Tel: 0912792872; Email: sontrinhven@gmail.com
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Hién nay, c6 nhiéu phuwong phap phan tich thong ké di
truyén, nhung phuong phap Best Linear Unbias Prediction
(BLUP) dugc sir dung phd bién trong viéc phan tich cac
tham s6 di truyén trong chin nudi & nhiéu nudc co nén chin
nudi lon tién tién nhu Uc, My, Canada. O Viét Nam, nhiéu
cong trinh nghién ctru ung dung phuong phap BLUP trong
chan nuéi lon da duge thue hién nhu Kidu Minh Luc (2001),
Tran Vian Chinh (2004), Nguyén Thi Vién (2005)... [3-9].

Pan lon duc Landrace c6 tiém nang di truyén tt, ning
suét, chat lwong cao, c6 ngudn gbc tir GENPLUS (Phap),
CEDAR RIDGE GENETICS (M¥) dugc Trung tam Nghién
ctru lon Thuy Phwong nhép vé tir nam 2015 nhdm ning cao
nang sudt, chit lugng dan gidng. Véi muc dich khai thac
tbi da tiém nang di truyén cua giéng lon duc Landrace trén,
Trung tim budc dau nghién ciru woc tinh tham sb di truyén
va GTGUT vé kha ning sinh truéng, cho thit cta gidng lon
duc Landrace c6 ngudn goc tir Phap va My.

Muc tiéu cia nghién ctru nay 1 udc tinh hé sé di truyén
va GTGUT cho cac tinh trang tang khdi luong, do day m&
lung, do day co thdn va ty ¢ nac cta lon duc Landrace co
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Heritability and estimated
breeding value of average daily
gain, back fat, loin thickness
and lean meat percentage
of Landrace boars imported
from France and the United States
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Abstract:

This research was conducted on 459 Landrace boars
which came from France and the Unite States and were
raised in Thuy Phuong Pig Research and Development
Center between 2015 and 2017 to examine the herita-
bility and estimate the breeding value (EBV) for inter-
ested traits, including average daily gain (ADG), back-
fat thickness (BF), loin thickness (LT), and lean meat
percentage (LMP). The heritabilities of ADG, BF, LT,
and LMP were 0.43, 0.36, 0.26, and 0.40, respectively,
which shows a large variation from moderate to high.
1% of the boars that had the best EBV for each traits
was selected for the seed herd. This group showed the
weight gain from +24.538 to +20.583, the backfat thick-
ness from -1.564 to -1.155, the loin thickness from +3.075
to +2.467, and the lean rate from +2.695 to +1.994. The
accuracy of the estimated breeding value for the studied
traits achieved in the best group was from 0.398 to 0.439.

Keywords: BF, EBV, heritability, Landrace boars, LMP,
LT.

Classification number: 4.2
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ngudn gde Phap va My nudi tai Trung tim Nghién ctru lon
Thuy Phuong, trén co sd do, chon loc céac ca thé duc co cht
luong tt dua vao san xuat.

Déi tiong, néi dung va phuong phap nghién ciu
Déi twong nghién ciru

Nghién ctru dugc tién hanh trén 459 lon duc Landrace ¢6
ngudn gbc tir Phap va My nudi tai Tram Nghién ctru va phat
trién gidng lon hat nhan Ky Son thugc Trung tdm Nghién
ctru lon Thuy Phuong tir ndm 2015 dén ndm 2017. Céc ca
thé o 1y lich, ngudn gdc 15 rang (hé pha duoc cung cap tir
hai cong ty nhap vé va dugc tiép tuc ghi chép, theo doi tai
Trung tim). S lon duc Landrace trén dugc sir dung dé xac
dinh hé s di truyén va GTGUT vé tang khéi luong theo
ngay tudi, 6 day md lung, do day co thin va ty 1¢ nac.

Pan lon dugc chdm séc nudi dudng theo quy trinh cham
soc nudi dudng va thu y hién hanh tai Trung tdm Nghién
cuu lon Thuy Phuong.

Ngi dung nghién ciru

Ngi dung 1: Udc tinh hé s6 di truyén va phuong sai
thanh phan cho tinh trang ting khdi luong, d6 day md lung,
do day co than va ty 1€ nac.

Ngi dung 2: Udc tinh gia trj gidng cho tinh trang ting
khéi lugng, d6 day md lung, d6 day co thin va ty 1é nac.

Chon loc 1% lon duc tot nhat cho tung tinh trang.
Phuwong phap nghién ciru

Khéi luong cia timg ca thé dugc xac dinh tai thoi diém
bét dAu thi nghiém (lon con so sinh) va két thic thi nghiém
(100+2 kg) bang can dién tir Kelba (Pirc). Tang khdi luong
trung binh duoc tinh bang ty 1& giita khdi lugng ting 1én
trong thoi gian nghién ctru (g) va thoi gian nghién ctu
(ngay). Do day md lung va d¢ day co than dugc do tai thoi
diém két thuc thi nghiém bang may do siéu am Agroscan AL
v6i dau do ALAL 350 (ECM, Phap) 6 vi tri xwong suon cudi
cung, cach duong song lung 6 cm trén timg c4 thé song theo
phuong phap dugc md ta trong nghién ctru cua Youssao va
¢s (2002) [10]. Do day md lung va do day co than dugc su
dung dé udc tinh ty 16 nac bang phwong trinh hdi quy dugc
Bo Nong nghiép Bi khuyén cao nam 1999:

Y =59,902386 - 1,060750X 1 + 0,229324X2

Trong d6: Y la ty 1€ nac uwdc tinh (%); X1 1a d6 day md
lung, bao gom ca da (mm); X2 1a d6 day co than (mm).

S liéu dugc xtr Iy bang phan mém SAS 9.1 (2002), Excel
2016. Cac tham s théng ké mo ta ctia cc chi tiéu nghién

a4



ctru gdm: Dung lugng méu (n), sé trung binh (Mean), gia tri
16n nhat (Max), gia tri nhé nhat (Min).

Udc tinh cac phuong sai thanh phan, hé sb di truyén
va gia tri giéng bing phwong phap REML (Restricted
Maximum Likelihood), phan mém MTDFREML véi mo
hinh sau:

a] [402 ©
y=Xb+Za+e,V[E_]=[ 0 fG:]

Trong d6: y 1a vector quan sat cta tinh trang nghién ctru
(46 day m& lung, ting khéi luong trung binh theo ngay tudi,
d6 day co thin va ty 1é nac); b 1a vector cuia cac yéu té cd
dinh (thé hé); a 1a vector cua gia tri di truyén cong gop; e
1a vector sai sd ngau nhién; X 1a ma tran yéu t6 ¢6 dinh; Z
12 ma tran yéu t6 ngau nhién; A 1 ma trin twong quan cong
g0p gitra cac cé thé; od phuong sai di truyén cong gop; of
la phuong sai ngoai canh.

Céc tham sb wdc tinh bao gdm: Phuong sai di truyén
(a2, phuong sai ngoa1 canh (o), phuong sai kiéu hinh
(o2), h¢ s6 di truyén (h?) va GTGUT cua céc tinh trang
nghién cttu néu trén.

Qua trinh xtr 1y s6 lieu duge thuc hién tai Trung tam
Nghién ctru lgn Thuy Phuong.

Két qua va thao luan
Cic tham sé thong ké mé ti

Bang 1. Cac tham s§ thong ké md ta cia cac chi tiéu nghién ciu.

Chi tiéu Ponvi n Mean SD Min Max
Tang khdi lugng  g/ngay 459 667,42 2720 55840 752,90
b6 day co than mm 459 4551 325 36,70 54,30
b6 day md lung mm 459 11,82 1,40 8,90 16,90
Ty 1€ nac % 459 5780 1,87 50,80 62,10

Tham s6 thong ké mé ta cho cac tinh trang quan tam
duoc trinh bay ¢ bang 1. Két qua bang 1 cho thdy, ting khoi
lugng cua lon duc Landrace tur luc so sinh dén khi xuit ban
la 667,42 g/ngay, d6 day md lung 11,82 mm, d¢ day co than
45,51 mm va ty 1€ nac 1a 57,8%. Su chénh I1¢éch gilta Min va
Max cua cac tinh trang 16n. Tang khdi lugng binh quan trén
ngay gitra ca thé cao nhat va ca thé thap nhat gép 1,35 lan,
d6 day m& lung gap 1,9 lan.

Tang khdi luong binh quan/ngay trong nghién clru nay
thap hon so véi lon duc Landrace ¢6 ngudn gdc Phap nudi
tai Pan Mach (931 g/ngay) [11]; lon duc Landrace nudi tai
Thai Lan (798,1 g/ngay) [12]. Tuy nhién, két qua nghién ctru
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ctia chung toi vé tang khdi luong binh quan/ngdy cao hon
bao c4o vé kha nang ting khdi lugng cua lon duc Landrace
tai Viét Nam 551,40 g/ngay [13], 646 g/ngay [14]. Ty 1€ nac
cua lon dyc Landrace kha cao, dat 57,8%, tuong duong voi
két qua cong bd ctia Nguyén Vin Durc va ¢s (2010) [15] trén
lon Pietrain thuan (58,75%).

Phwong sai thanh phén va hé so di truyé:n cua mot 6
chi tiéu vé kha nang sinh truong, dp day mo lung va ty 1é
ngc

Két qua vé phuong sai di truyén, phuong sai ngoai canh,
phuong sai kiéu hinh va hé s di truyén cac tinh trang ting
khéi lugng theo ngay tudi, do day md lung, ty 1é nac cua lon
duc Landrace dugc trinh bay ¢ bang 2.

Bang 2. Hé so di truyén vé cac tinh trang sinh trudng, do day mo
lung, do day co than va ty 1€ nac cta lgn duc Landrace.

Chi tiéu o2 a? a2 K

Tangkhéilugng 258205 339,263 597,468  0,430+0,109
Do day co thin 2,578 7,349 9,927 0,260+0,096
Dodiymdlung 0,436 0,790 1,225 0,360+0,103
Ty 1¢ nac 0,985 1,507 2,492 0,4000,101

Hé s6 di truyén cta cac tinh trang trong nghién ciru nay
dat tir trung binh dén cao. Tinh trang ting khdi lugng binh
quan/ngay, d6 diay m& lung va ty 1 nac c6 hé sb di truyén
cao, tuong ung dat 0,43, 0,36 va 0,40. H¢ sb di truyén cla
tinh trang d¢ day co than dat muic trung binh (0,26). Sai )
ctia h¢ s di truyén trong nghién ciru nay ciing twong ddi
cao. Nguyén nhan 13 do dan lon duc Landrace c6 ngudn
gbc tir Phap va My méi dwoc nhap vé Trung tim nén dung
lugng mau duoc sir dung trong nghién ctru nay nho va dan
lon dang ¢ giai doan thich nghi v6i mai truong méi.

Heé s6 di truyén cua tinh trang tang trong binh quan/ngay
trong nghién ctru nay c6 két qua twong dwong voi nhiéu két
qua nghién ctru khac nhu bdo cdo cua Camero (1990) [16]
khi ude tinh hé sé di truyén trén lon duc Duroc va Landrace
nudi tai Anh (0,41 dén 0,50); Mrode va Kennedy (1993) [1]
khi nghién ctru trén cac giéng lon duc Landrace va Duroc
& Canada, dat 1an luot 1a 0,43 va 0,40. Hé s6 di truyén cho
tinh trang nay trong nghién ciru ctia chiing t6i cao hon két
qua nghién ctru ctia Lo va cs (1992) [17] khi udc tinh trén
dan lon duc Landrace tai My 1a 0,36; Radovic va cs (2013)
[18] ddi voi dan lon duc Landrace nudi tai Serbia 1a 0,11;
Saintilan va cs (2011) [19] 1a 0,40 dbi v6i dan lon duc
Pietrain nudi tai Phap. Theo bao cdo két qua nghién ciru ciia
NPPC (1995) [20], hé s6 di truyén trung binh cua cac gidng
lon & My cho tinh trang tang trong binh quan/ngay (0,5),
cao hon véi két qua trong nghién ciru nay.
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Hé s6 di truyén cua tinh trang do day m& lung trong
nghién ctru ndy thip hon so v6i két qua cong bd cia Morde
va Kennedy (1993) [1] 0,59; Lo va cs (1992) [17] 0,54;
NPPC (1995) [2070.46; Nguyén Hiru Tinh (2009) [21] 0,60.
Hé s6 di truyén cua do day m& lung cua lon dyc Landrace
trong dwong véi két qua nghién ctiru cia Cameron (1990)
[16]0,37; Cameron va Curan (1994) [22]10,35; Crump va cs
(1997) [23] 0,36. Két qua vé hé s6 di truyén ciia nghién ciru
nay cao hon so véi két qua nghién ciru ciia Cardellino va
cs (1992) [24] 0,13; Trinh Hong Son va cs (2014) [9] 0,34.

Ty 18 nac trong nghién ctru ndy c6 hé sb di truyén cao
(dat 0,40), twong dwong véi két qua nghién ctru cia Mrode
va Kennedy (1993) [1] 14 0,40. Tuy nhién, két qua nay thap
hon két quad nghién ctu ciia NPPC (1995) [20] 0,48 va cao
hon cta Johnson va cs (1999) [2] 0,24.

Hé sb di truyén 1a ty 1é gitta phuong sai di truyén véi
phuong sai ngoai canh. Vi thé, nhing tinh trang ¢6 hé s di
truyén cang cao thi sy anh huong cta ngoai canh t6i nhiing
tinh trang d6 cang thap. Néi cach khac, tinh trang c6 phuong
sai di truyén 16n s& 6n dinh va it bi anh huong boi yéu tb
ngoai canh. Do do, viéc chon loc s€ dem lai hiéu qua cao.

GTGUT

GTGUT doi vdi tinh trang ting khoi lwong ciia cdc
nhém tir 1 dén 50% cd thé tot nhat & dan lon dwe Landrace:
Pé giup cho cong tac chon gidng dat két qua tot va sir dung
dung muc tiéu nhitng ca thé tSt nhat cho viéc tao va nhan
gidong, GTGUT cua cac nhom tir 1 dén 50% cé thé tot nhat
trong dan gidng can dugc nghién ciru. Trong cong tac gidng,
c4 thé tot nhat s& dugc chon loc dé di truyén cho thé hé sau.
Chon dugc nhiing ca thé nam trong nhom 1% dé dua vao
ghép phdi 1a muc tiéu hang dau cta cac nha chon gidng,
n6 s& cho két qua cao hon néu chon ghép doi giao phdi
nhing c4 thé nam trong nhom tiép theo. Tuy nhién, tity theo
quy md quan thé vat nudi ma ta c¢6 thé chon loc nhom 1,
5, 10 hodc 20% cé thé t6t nhat. GTGUT dbi voi tinh trang
tang kh6i luong binh quan/ngay ctia lon duc Landrace & cac
nhom tir 1 dén 50% ca thé tot nhat duoc trinh bay & bang 3.

Bang 3. GTGUT di vdi tinh trang tang khdi lugng ctia cac nhém
tii 1 dén 50% ca thé t6t nhat ¢ dan lgn duc Landrace.

GTGUT (g/ngay) r (%)

Phan loai n

Mean  Min Max Mean Min Max

1% cé thé tot nhat 5 22,066 20,583 24,538 42,96 39,50 46,60
S%cathétdtnhdt 23 17775 14863 24538 4143 3420 46,60
10% cé thé t5t nhat 46 15,675 12,530 24,538 41,25 32,70 50,60
20% c4 thé tot nhat 92 13,001 8,751 24,538 41,92 32,70 53,60
50%cathé totnhdt 230 7974 0810 24,538 4306 3130 53,60
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D6i véi GTGUT cua tinh trang ting trong binh quéan/
ngay thi lya chon nhung cé thé ¢6 gia tri duong cao nhét.
GTGUT trung binh toan dan la +0,3995 vdi d6 chinh xéc
43,13%. GTGUT trung binh ctia cac nhom 10, 5 va 1% ca
thé tot nhat twong ung 1a +15,675, +17,775, 422,066 va do
chinh xéc trén 41%. Trong d6, & nhém 1% ca thé tot nhat
gdm 5 ca thé L3015, L3044, L3004, L3274 va L3176 véi
GTGUT tuong ung la +24,538, +22,633, +21,899, +20,679
va +20,583.

GTGUT doi véi tinh trang d¢ day mé lung cia cdc
nhém tiv 1 dén 50% cd thé 16t nhat & dan lon duc Landrace:
GTGUT dbi véi tinh trang d6 day md lung ctia cac nhom tir
1 d&n 50% c4 thé tot nhat cua lon duc Landrace duoc trinh
bay & bang 4. Nguoc v6i két qua GTGUT ddi véi tinh trang
tang khdi luong, do day co than va ty 1€ nac, khi chon loc
nham lam giam d6 day m& lung ching ta can luu ¥ chon
nhiing ca thé ¢c6 GTGUT am thap nhat ddi véi tinh trang
nay lam dan hat nhan va loai thai khong dwa nhiing ca thé
¢6 GTGUT duong cao nhat.

Bang 4. GTGUT déi véi tinh trang do day mé lung ctia cac nhém
tir 1 dén 50% ca thé tot nhat & dan lgn duc Landrace.

GTGUT (mm) r (%)

Phén loai n

Mean Min Max Mean  Min Max

1%cathétotnhdt 5 -1268  -1,155  -1,564 43,55 4626 4224
5%cathétotnhat 23 -1,072  -0,836  -1,564 44,04 5229 40,80
10%ca thé totnhat 46 0,871  -0,536  -1,564 4527 5722 36,23
20%cathétbtnhdt 92 -0,641  -0309 -1564 4547 5723 33,52
50%cathé totnhdt 230 -0291 0,117  -1,564 4547 5736 33,52

GTGUT cua d6 day md lung toan dan 1a +0,052 véi
d6 chinh xac 1a 0,45. Nhém 1% ca thé ¢c6 GTGUT am cao
nhét, trung binh -1,268, gdm 5 ca thé L3096, L3149, L3104,
L3148 va L3145 voi GTGUT twong tng -1,564, -1,2212,
-1,2162,-1,1838 va -1,1553. B9 chinh xac trung binh la gfin
44%. GTGUT trung binh cia nhém 5 va 10% lan lugt 1a
-1,072 va -0,871 voi d6 chinh xac trén 0,45.

GTGUT doi véi tinh trang dé day co than ciia cdc nhém
tir I dén 50% cd thé tot nhat & dan lon duc Landrace: Két
qua GTGUT dbi véi tinh trang do day co thin ctia cac nhém
1, 5, 10, 20 va 50% sb ca thé duc tot nhat trong dan Ign duc
Landrace duogc trinh bay ¢ bang 5. Tuong tu nhu tinh trang
tang khoi lugng, tinh trang d6 day co thin lya chon ca thé co
GTGUT duong cao nhét, chon tir cao xudng thap.

GTGUT cua do day co than toan dan la -0,04 véi do
chinh xac 1a 0,41. GTGUT 6 cac nhém 1, 5, 10, 20 va 50%
déu dat gia tri duong, tuong ung lan luot 1a + 2,692, +2,102,



+1,749, +1,36 va +0,688. C6 5 ca thé & nhém top 1% ca
thé tt nhét, gdm L3096 (+3,075), L3021 (+2,701), L3146
(+2,691), L3145 (+2,5263) va L3147 (+2,467). Do chinh
xac cua cac nhom tang tur 39,45 1én 41,02.

Bang 5. GTGUT déi véi tinh trang do day co thin cia cic nhém
tir 1 dén 50% ca thé tot nhat & dan lgn duc Landrace.

GTGUT (mm) r (%)
Phén loai n

Mean Min Max Mean Min Max
1%cathétdtnhdt 5 2,692 2467 3075 3977 3923 4146
%cathétotnhdt 23 2,102 1,617 3,075 39,81 37,06 4588
10%cathé ttnhdt 46 1,749 1,168 3,075 3945 30,15 4831
20% chthé thtnhdt 92 1,360 0,760 3,075 39,69 30,15 4831
50% c4 thé totnhdt 230 0,688 -0,093 3,075 41,02 30,15 49,37

GTGUT doi véi tinh trang ty I¢ nac cua cac nhom tw 1
dén 50% ca thé tot nhat & dan lon duc Landrace: Bang 6
thé hién két qua vé GTGUT véi ty I& nac cta cac nhom 1,
5, 10, 20 va 50% cé thé tot nhat ¢ dan lon duc Landrace
¢6 ngudn gdc tir Phap va My. Chon loc nhiing ca thé c6
GTGUT d6i véi tinh trang ty I¢ nac co6 gia tri duong cao
nhét. GTGUT trung binh toan dan 1a -0,066, do chinh xac la
0,464. GTGUT trung binh cua ty 1€ nac & nhém 50% cé thé
t6t nhat 12 0,465 ting 1én 2,17 & nhom 1%. Nhom 1% ca thé
tot nhét co 5 ca thé, gdm L3096 (+2,695), L3146 (+2,071),
L3149 (+2,061), L3145 (+2,029) va L3148 (+1,994). Bo
chinh xac ciia GTGUT voi ty 1€ nac cao, dao dong tir 43,86
dén 47,1%. C6 nhiing c4 thé, do chinh xac dat trén 0,60.
Bang 6. GTGUT ddi véi tinh trang ty lé nac clia cac nhém tir 1
dén 50% ca thé t6t nhat 6 dan lgn duc Landrace.

GTGUT (%) r (%)
Phan loai n

Mean  Min Max Mean Min Max
%cathetotnhat 5 5490 1994 2695 4386 4296 44,09
Swcathétotnhat 23 e 1163 2695 4619 4152 58,71
10%cathetotnhat 46 1308 (g5] 2695 47,00 41,52 5997
20%cathé otnhat - 92 994 0541 2,605 46,55 34,04 59,98
S0%cathétotnhat 230 465 L0184 2695 47,10 3222 60,15

Ty 1¢ nac trong nghién ctru nay dugc udc tinh thong qua
d6 day m& lung va do day co thin. Trong nhom 1% cé thé
tot nhat c6 2 ca thé c6 GTGUT tbt nhit cho tinh trang d6 day
md lung, d§ day co than va ty 1€ nac, gém: L3096 (-1,564,
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+3,075 va +2,695); L3145 (-1,155, +2,526 va 2,029). Co
10 ca thé (L3096, 13102, L3105, L3144, L3145, L3146,
L3147, L3148, L3149 va L1047) ¢6 GTGUT tét nhit cho
cac tinh trang trén thudc nhom 5% ca thé t6t nhat. Tuong tu,
& nhom 10% ca thé tot nhat c¢6 16 ca thé c6 GTGUT tdt nhét
cho tinh trang trén, gdm 10 cé thé c6 tén & nhém 5% va 6 ca
thé: L3021, L3022, L3212, L3213, L3215 va L2059.

£ ~
Két luan

He¢ s6 di truyén ctia tinh trang ting khdi lugng binh quén/
ngay, d6 day m& lung va ty 18 nac ¢ lon duc Landrace nguon
gbc tir Phap va M§ c6 hé sé di truyén cao tuong tng 0,43,
0,36 va 0,4. Hé s di truyén cua tinh trang d6 day co than ¢
muc trung binh (0,26).

Chon loc duge cac ca thé co GTGUT tét nhit cho tirng
tinh trang nghién ctu dua vao dan hat nhan dé nang cao
nang sudt, chat lugong toan dan. Nhom 1% ca thé t6t nhét co
GTGUT tbt nhét véi cac tinh trang nghién ctru nhu: Ting
khéi lwong tir +24,538 dén +20,583 (5 ca thé), cua do day
m& lung tir -1,564 dén -1,155 (5 ca thé), cua d6 day co thin
tir +3,075 dén +2,467 (5 c4 thé), cia ty 1& nac tir +2,695 dén
+1,994 (5 ca thé).

Do chinh xac cia GTGUT dbi voi cac tinh trang nghién
ctru & nhom 1% cé thé tdt nhét dat tir 0,398 dén 0,439.
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Khao sat hién trang ky thuat nuoi
va su tich liy carbon hiru co, nitrogen va phosphorus
trong ao nuoi tom thé chan trang tham canh tai Bac Liéu

Nguyén Thi Bich Van'?', Nguyén Phic Cam Td',
Pinh Thé Nhan', Nguyén Phi Hoa!
'Khoa Thuy san, Truong Bai hoc {Vo'ng lam TP H6 Chi Minh
*Truong Cao dang Kinh té Ky thudt Bac Liéu
Ngay nhan bai 5/2/2018; ngay chuyén phan bién 8/2/2018; ngay nhan phan bién 2/4/2018; ngay chap nhan dang 20/4/2018

Tom tit:

Bac Liéu 12 mt trong nhirng tinh c¢é di¢n tich nudi tdom nwéc lg 16n nhat Pong bang song Ciru Long. Hién trang
nghé nudi tom thé chan trflng ¢ tinh Bac Liéu di dwoc tién hanh khao sit dwa trén biéu miu dwoc soan sin. Két
qua nghién ctru cho thiy, phin 16n cic hd nudi tdm tir 1 dén 2 vu trong nim (71%, 26% va 3% tong so hd nudi 2
vu, 1 vu va 3 vu), tom dwgc tha nudi trong ao dit chiém dén 91%. Thoi gian tha nudi tap trung vao tir thang 1 dén
thang 3 chiém da s6 (83%), thoi gian nudi trung binh 97,7+16,5 ngay/vu. Dién tich ao nuai tir 0,2-0,4 ha/ao (76%) va
dién tich ao nudi dwoc thiét ké nhiéu nhét 12 0,3 ha/ao (chiém 22%); mat d tha nudi tp trung ¢ hai nhém mat d
chinh 12 50-60 con/m? va 80-100 con/m? véi c& gidng nhé (PL10-PL15). Thirc in dwge sir dung phd bién 1a Grobest,
Cargill va CP véi h¢ s6 chuyén héa thirc in trung binh FCR 1a 1,27£0,09, tdm dwoc cho in 4 1An/ngay (72%). Ty 18
song ciia tom nudi khoang 83,8+10,6%, ¢& tdm thu hoach 62+16 con/kg va ning suit thu dwoc 10,2+3,38 tAn/ha/vu.
Ngoai ra, miu thirc in theo tirng ¢& cho dn va miu tém (lic tha va lic thu hoach) dwogc thu thap dé nghién ciru kha
niing chuyén héa carbon hiru co, nitrogen va phosphorus trong ao nudi tém tir thirc in. Cac chi tiéu nay dwgc phin
tich theo Boyd & Tucker (1992), TCVN: 1525:2001 va phwong phap Kielhdahl. Két qua cho thiy, ty 1¢ chuyén hoa
carbon hitu co, nitrogen va phosphorus tir thirc {in trong tom nudi 13 kha thap va c6 sy khac biét giira cic mat do
nudi khac nhau.

Tir khéa: Carbon hitu co, chuyén héa, ning sudt, nitrogen, phosphorus, tom thé chén tring, 1y Ié séng.

Chi s6 phén logi: 4.5

Pat van de

Nén cong nghi€p nuoi tom da va dang phat trién nhanh
chong ¢ nhiéu qudc gia chau A trong nhiéu thap nién qua do
gia tri kinh té trén thi truong xuét khau [1]. Tém thé chan
trang (Litopenaeus vannamei) 1a loai dugc nudi phd bién
trén thé gidi, voi san lugng nam 2014 dat hon 3 triéu tan
(chiém 82,7% tong san lugng t6m nudi nude 19) [2]. Téom
thé chan trang 1a mot trong hai ddi tugng chinh dugc nudi
hién nay & cac ving ven bién Viét Nam [3].

Bac Liéu ¢6 56 km bo bién kha bang phing, voi hé
thdng séng ngdi ching chit luu thong ra bién, tao ving sinh
thai man, lo da dang, phong phu vé thirc an tu nhién, day la
diéu kién thuén lgi cho phat trién cac loai thuy san. Bac Liéu

‘Tac gia lién hé: Email: ntbvanl3@gmail.com; 0902977978
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1a mot trong nhing tinh c6 ngudn nguyén liéu tom 16n xuat
khdu di cic nude trén thé gidi, gop phan tang kim ngach
xut khau cua tinh.

Nhimng nim qua nghé nudi tdom & nudc ta ndi chung,
tinh Bac Liéu noi riéng phat trién rat manh khong nhiing vé
quy mo ma ca ¢ su da dang hoa cac mo hinh nuéi. Vi vay,
viée tim hiéu hién trang nudi tom thé chan tréng tham canh
va nghién ctru su tich lily cac hop chét hitu co trong ao nudi
1a rat can thiét, nhim danh gia thuc trang k¥ thuat ciua nghé
nudi va sy chuyén hoa carbon hitu co, nitrogen va phospho
tir thirc an trong ao nudi tom thé chan tring tham canh tai
tinh Bac Liéu, trén co s& d6 d& xuit giai phap quan Iy phu
hop, gitip nghé nudi tom phat trién tot hon.
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Studying the status of culturing techniques
and the estimation of the ability
to assimilate organic carbon,
nitrogen and phosphorus from feed
in intensive white leg shrimp
(Litopenaeus vannamei Boone, 1931) ponds
in Bac Lieu province
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Abstract:

Bac Lieu is one of the largest brackish shrimp farming
provinces in the Mekong River Delta. An analysis of
the current status of white shrimp farming in Bac Lieu
Province has been conducted based on a questionnaire.
The study results showed that most households cultured
one (accounting for 26%) or two crops per year
(accounting for 71%), and stocked shrimp in earthen
ponds was 91%. The stocking time was from January
to March (83% of total farms), the average culture time
was 97.7+16.5 days/crop. The area of ponds ranged from
0.2-0.4 ha/pond (76%), and the most designed pond area
was 0.3 ha/pond, accounting for 22%. The stocking
density concentrated in two main density groups of 50-
60 individuals/m? and 80-100 individuals/m? with small
size (PL10-PL15). Commonly used feeds were Grobest,
Cargill and CP with an average FCR of 1.27+0.09, and
shrimp were fed 4 times a day (72%). The survival rate
of shrimp was 83.8£10.6%, the shrimp size was 62+16
shrimps/kg, and the yield was 10.2+3.38 tons/ha/crop.
In addition, the feed samples and the shrimp samples
(stocking and harvesting) were collected to study the
assimilation of organic carbon, nitrogen and phosphorus
from the feed in shrimp ponds. These indicators were
analysed according to Boyd & Tucker (1992), TCVN
1525:2001, and Kieldahl methods. Sampling results
showed that the assimilation of organic carbon, nitrogen
and phosphorus from the feed in shrimp was rather low
and significantly different among stocking densities.

Keywords: Assimilation, nitrogen, organic carbon,
Pphosphorus, productivity, survival rate, white leg shrimp.

Classification number: 4.5

TAP CHI

HOAHOC |/,
ONG NGHE |16l Nam 60(5) 5.2018

Noi dung nghién cifu
Phuwong phdp thu thdp thong tin

Théng tin thir cdp: Tién hanh thu thap cc bdo céo dinh
ky hodc bao cao tong két cudi nam ctia S& Nong nghiép va
Phat trién nong thén (NN&PTNT) trong nhimg nim 2014
va 2015; céac thong tu, nghi dinh, quyét dinh cua cac cép
chinh quyén; cac bai bdo trén cac tap chi, ban tin thuy san
cua BO NN&PTNT, Téng cuc Thuy san, cac bao céo khoa
hoc trong va ngoai nudc co lién quan dén tinh hinh nuéi
tham canh tom thé chan tring.

Théng tin so cdp: Pugc thu thap thong qua viéc phong
van truc tiép 68 ho nudi tom thé chan trang tai thanh phd
Bac Liéu (25 h9), huyén Dong Hai (23 h) va huyén Hoa
Binh (20 ho) theo bang cau hoi duoc soan sin, bao g6m cac
n6i dung nhu: Thong tin ca nhan, kinh nghiém nuéi, ngudn
cung cép thong tin k¥ thuat, dién tich ao, do sau, mat do tha
giéng, thoi gian nudi, kich ¢& thu hoach, ty 1€ séng, hé s6
tiéu ton thirc an, luong thirc an...

Phirong phdp ldy mau nghién civu si chuyén héa carbon
hitu co, nitrogen va phosphor:

- Mau thirc an: Thu mau thic an phu thudc vao giai doan
phat trién ciia tom nudi. Mau thirc an mdi ¢ tién hanh thu 3
mau roi tron lai thanh 1 mau, chon dién hinh 1a mau thirc dn
dugc str dung phd bién trong hd nudi.

- Miu tom: Thu 10 gram mau toém PL 12-15/a0 ngau
nhién cho 9 mau (3 mau/ao/ huyén x 3 huyén = 9 mau) tom
gidng va tom thu hoach két thuc vy nudi thu 30-50 con/ao
tai 3 huyén (3 mau/huyén) tir cic ao dang tha nudi cho vu
ké tiép.

Phwong phap phan tich ham lwong carbon hitu co,
nitrogen va phosphor tich liy trong ao nuéi tom: Su dung
acid potassium dichromate-sulfuric oxy hoa dé xac dinh tong
ham lugng carbon hitu co - TOC (Total Organic Carbon)
(Boyd & Tucker, 1992); tong ham luong phosphor - TP
(Total Phosphorus) dugc xac dinh theo TCVN: 1525:2001;
tong ham lugng nitrogen - TN (Total Nitrogen) dugc xac
dinh theo phuong phap Kjeldahl.

Xéac dinh ham luong nitrogen thai ra moi truong trong ao
nudi tom: TN = (TN, - TN, ). Trong do: TN, : Tong

lwong nitrogen trong thirc dn, N_  : Téng lugng nitrogen

Output”
tich 1dy trong tom. Xéac dinh ham luong phosphorus thai
ra moi truong trong ao nudi tom: TP = (TP = TP

Trong do: TP, Téng lwong phosphor trong thirc an,



TP_ : Tong luong phosphor tich lity trong tom. Xéc dinh

A Output”
tong luong carbon hitu co thai ra moéi truong trong ao nudi

tom: TOC = (TOCInpu -TOC, ), trong d6: TOC

t Output )
luong carbon hitu co trong thuc an, TOC,,,,: Tong lugong

I la tong

carbon tich lliy trong tom.
Phwong phap phan tich va xir ly Y liéu

S6 ligu dugc xir 1y v6i chuong trinh Excel va phan mém
SPSS 22 théng qua cac phuong phap thdng ké moé ta ding
phan tich dinh tinh cho cac chi tiéu nhu: Tan suit, trung
binh va ty 1& phan trim; phén tich dinh lugng gdm céc gia
tri: Trung binh, 16n nhat, nho nhat va d¢ léch chuan; phan
tich phuong sai mdt nhan t (ANOVA, Duncan - test) hodc
kiém dinh mau doc lap (independent - test).

Két qua va thao luan
Kinh nghiém va trinh do ky thudt nuoi tom

Két qua cho thay, da sé ngudi dan c6 kinh nghiém nubi
tom thé chan tring tir 4-5 nam (chiém 82,3%) (bang 1).
Diéu nay phi hop véi két qua bao cdo cia S6 NN&PTNT
tinh Bac Liéu [4]. Bao cdo cho biét, nghé nuéi tom thé chan
trang bat dau tir nim 2008 nhung phat trién manh tai tinh
tir nam 2013-2014. Pa s6 chi ho nudi tom thé chan tring
tai Bac Liéu (60,3%) cho r?mg, ky thuat nuéi tom thé chan
trang dang dugc ap dung tai néng ho 1a do ho duc két kinh
nghiém tur viéc nudi tom su.

Bang 1: Thong tin vé kinh nghiém nuoi tom thé chan tring va
trinh d¢ ky thudt nudi tom cda nong ho.

TT  Noi dung S6hd Ty 1 (%)
1 S6 nim kinh nghi¢m nuéi tom
7-8 ndm 3 74
4-5 nam 56 82,3
<4 nam 7 10,3
2 Trinh dp ky thudt nuoi tom
Kinh nghiém ban than 41 60,3
Tép hudn 23 33,8
Khéc (Trung cap nudi trong thiy san, Dai hoc) 4 5,9

Dé c6 kién thirc ciing nhu kinh nghiém chuyén ddi tir
nudi tom s sang tom thé chan tring va khoi dau nudi tom
thé chan tring, hau nhu cac hd nudi tom chu yéu hoc qua
sach v¢ tai li€u lién quan va dya vao kinh nghiém nudi tom
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cua ban than 1a chinh (véi 60,3%), con lai dugc tham gia 16p
tap huan (33,8%) va trinh do khac (trung cap, dai hoc) chi
chiém 5,9%. Céc 16p tap huan k¥ thuat nudi tom thé chan
trang do chinh quyén t6 chirc dwoc xem la mot trong nhiing
kénh thong tin cung cip nhimg tién bo k¥ thuat va dén véi
ngudi dan nhanh nhat. C6 33,8% s ho nudi c6 tham gia cac
16p tap huin cho ring d3 4p dung nhiing ndi dung tap huén
cho viéc nuéi tom thé chan tring tai dia phuong.

Co ciu mia vy

S6 liéu khao sat trén dia ban Bac Liéu 13 68 ho, v6i 18 ho
(26,5%) nuoi mot vy, 48 ho (70,6%) nuoi hai vu va chi co 2

hé (2,9%) nuoi ba vu trén mdt nam. Trong do, tdm dugce tha
nudi trong ao dat chiém dén 91%, chi c6 9% la c6 16t bat.

Bang 2: Mua vu nudi tom.

TT  Noi dung S6hd Ty 1é (%)
1 Nuéi 1 vu 18 26,5
2 Nudi 2 vu 48 70,6
3 Nuéi 3 vu 02 2,9
4 Thoi gian tha tom tir thang 1-3 57 83,8
5 Thoi gian tha tom tir thang 4-6 11 16,2

Bang 2 cho théy, s6 ho nuéi tap trung vao tir thang 1-3
chiém da s6 (83,8%), cac thang con lai kha thap (16,2%).
Diéu nay ciing khdp véi lich thoi vu cua tinh tai dia phuong.
Dbi v6i tom thé chan tring: Thoi gian tha giéng 14 tir thang
12/2013 dén thang 10/2014, mat d¢ tha khuyén cao dudi
100 con/m?, nudi tdbm da va dang that su 1a thé manh kinh
té ciia Bac Liéu [4]. Dién tich nudi tom thé chan tra’ing tap
trung ¢ huyén Dong Hai, Hoa Binh va TP Bac Liéu [5].

Dién tich ao nuéi: Bang 3 cho th?iy, dién tich ao nudi
trung binh 0,29+0,10 ha/ao, trong d6 ¢ 3 nhém mat do tha
tom nudi khac nhau vé dién tich ao nudi khong c6 su khac
biét ¥ nghia thong ké. Vi dién tich khao sat, két qua nghién
cuu cua ching t6i cling tuong tu cua V6 Nam Son va cs
[6], dién tich ao nudi tom thé chén tring tai Soc Tring la
0,29+0,09 ha/ao; Phung Thi Hong G4m va cs [7], tai Ninh
Thuan ao c¢6 dién tich 0,29+0,09 ha/ao. Theo Kkét qua tu tac
gia Nguyén Thanh Long va cs [8], dién tich ao nuéi tom thé
chan tréng tai Ca Mau la 0,22 ha/ao. R4 rang, dién tich nudi
t6m thé chan tring tham canh tai mot sb tinh Pong bang
song Ciru Long khong c6 sy khac biét dang ké.

o1
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Bang 3. Dién tich va mat d tom tir khao sat thuc té.

Mit do nudi Mat do nudi Mit do nudi

Doidung <60con/m’  60-80conm’  80-100 confm?  TngPinh
EbminE n=12 n=39 n=17 =68
nhoém
Diéntich (ao/ha)  0.289+0,117*  0297+0,100°  0,2740,123* 0,290+0,108
Mitd (com?) 50,0+ 0,00* 70,548,57" 98,243,93¢ 73,5+17,56

D¢ sdu ao nudi: PO sau ao nuoi trung binh 1,4+0,2 m
(1,0-1,8 m), d6 sdu ao nudi tap trung tir 1,2-1,5 m chiém
84%. Céc ao nudi voi myc nudc chi 1,0 m 1a do khong
giit duge nude. Theo Phung Thi Hong Gam va cs [7], tai
Ninh Thu4n ao nudi tom thé chén tring c6 d6 sdu muc nudc
1,23+0,10 m. biéu nay noi 1én do sau ao nudi tdm thé tham
canh & cac ving nudi déu dam bao tiéu chudn cta ao nudi
(hinh 1).

1,7m 1,8m 1,0m

bom @%) (1%) (3%)

(8%)

1,2m
15%)

S 1,3m
9 (12%)

1,5m
(25%)

1,4m
(32%)

Hinh 1. Ty I& (%) d§ sau cla ao nudi tom thé chan tring.

Cdi tao ao: S6 ao nudi co cai tao khd (co phoi ao) & vu
nudi dau chiém 91% va chi c6 9% ho nudi khong phoi ao,
ho cho réng cai tao kho co thé tao diéu kién cho phén tiém
tang hoat dong. Cai tao ao la khau dac biét quan trong trong
cac md hinh nudi thiy san néi chung va nuoi tom thé chan
trang noi riéng. Ao nudi cang lau nam tich tu cac chat dinh
dudng ¢ nén day cang nhiéu, kéo theo sy tham thiu nay
cang di sdu vao tang dat day ao, do cac chit dinh dudng
tich tu v6i nén day thiéu khi va yém khi nén tao diéu kién
cho nhém vi khuan khong c6 loi ton tai va phat trién khi
gap diéu kién thuan loi, gay bét loi cho dbi tuong thiy san
trong ao nuoi.

Con giong va mdt dg tha tém: Bang 3 cho thdy, mat do
tha nudi tap trung ¢ hai nhém mat d6 chinh 1a 60-80 con/m?
va nhém 80-100 con/m2. Kich ¢& giéng tha nudi tir PL10-
PL15 (hinh 2), trong d6 PL12 duoc chon Iya tha nudi nhidu
nhat (59%). Piéu nay ching t6 dia phuong da thuc hién
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dung theo khuyén cdo mat do tha nudi tom thé chan tring
cua S& NN&PTNT, ngoai ra PL12 1a giai doan tom phat
trién hoan chinh, c6 thé 1am tom giéng dé tién hanh tha nuéi
[5]. Ciing theo tac gia Phung Thi Hong G4m va cs [7], ao
nudi tom thé chan tréng tai Ninh Thuan c6 mat d trung
binh 1a 8710 con/m?; tuong tu theo V6 Nam Son va cs [6],
mat d6 80,7+16,8 con/m? va kich ¢& tom gidng dugc tha 1a
PL13-16. Theo tac gia Nguyén Thanh Long va cs [8], mat
d6 nudi 1a 74,7 con/m?, kich ¢& gidng tha nudi tir PLOS-
PL12; Lé Kim Long va cs [9], mat d6 tom thé chén tring tai
thi xa Ninh Hoa, Khanh Hoa 1a 40 con/m?.

PL10
3%)

PL11
(1%)

PL15
(17%)

PL12
(59%)

(13%)

Hinh 2. Kich cé tdm tha nuéi.

Loai thirc an va cach cho an: Thuc an tom dugc nguoi
nuoi lya chon tr 7 loai, trong d6 3 loai dugc lya chon nhiéu
lan luot 1a Grobest (33%), Cargill (17%) va CP (16%).
Cac loai thirc an nay dugc lya chon nhiéu do mot phﬁn anh
huéng cua cac chuong trinh khuyén céo va khuyén mai tir
cac dai ly thtic an trong thoi gian hd nuo6i da nudi va dugce
phong van lai sau do.

Theo két qua khao sat tir hd nudi, thirc an cho tom thé
chan trang 1a thirc an vién chuyén dung, c6 ham luong
protein kha cao (tir 38-42%), khi tom nuodi dat tir 15 ngay
tré di bat dau tap dinh luong thirc dn qua nha (sang ding
cho tom an) dé diéu chinh thtic an phu hop, giam thirc dn khi
tom dang 16t x4c, hay nhitng ngay nhiét d6 nudc thap hoic
cao va cho an theo giai doan tang trong cua tom. Tém nudi
dugc cho an tir 2-5 lan/ngay, chi yéu 1a 4 1an/ngay.

Néng sudt va 1y 1é séng ciia tém nudi: Bang 4 cho thiy,
voi cac nhom mat do nudi khac nhau thi lugng thuc an
va ning suét tom thu hoach khac biét co y nghia thong ké
(p<0,05). Pong thoi ning suit tom thu hoach giita 3 nhom
mat do cling khac nhau cé y nghia, & mat do trén 80 con/m?
cho ning suat cao nhat. Tuy nhién, ty 1 sng giita 2 nhém
mat do 60-80 con/m? va trén 80 con/m? khong co sy khac
biét nhung c6 khac so vai mat do duédi 60 con/m?.
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Bang 4. Nang suat va ty 1& song clia tdm theo 3 nhém mat do tir
khao sat thuc té.

Noi dung Mat d? <60  Mat do 6?- Mat d? >80-100
con/m 80 con/m con/m
(n=12) (n=39) (n=17)
Mat do (con/m?) 50,0+ 0,00 70,5+8,57° 98,2+3,93 ¢
Thirc an (tin/ha)  9,48+3,41° 12,042,98%  15,9+4,19¢
Ty 16 séng (%) 90,8+8,47" 82,1+10,7°  82,4+10,3®
Nang sudt (tin/ha)  7,68+2,80° 9,65+2,30°  13,3+3,74¢

Cac gia tri trong cing mot cot mang cht cai khac nhau thi khac biét c6
y nghia (p<0,05).

Hé s6 chuyén héa thirc an (FCR - Feed Conversion
Ratio): Tém thé chan tring c6 nhu ciu vé protein thap hon
nhiéu so v6i cac loai tdm nudi khac, tuy nhién khi nuéi tom
thé chan tring nguoi nudi dua vao ky thuat nudi tom su
truge day 1a thic an tir 36-44% protein. Két qua didu tra
cho thay, tom thé chan tring sir dung thirc an véi hé s phd
bién nhat 1a FCR=1,3. Két qua cuia chiing t6i c6 FCR trung
binh 1,27+0,09 ciing nam trong khoang FCR nuéi tom thé
chan tring.

Bang 5. Hé s chuyén héa thiic an.

SOTT  Tén tac gia FCR
1 Phing Thi Hong Gém va cs [7] 1,32+0,08
2 V& Nam Son va cs [6] 1,32+0,08
3 Lé Kim Long va cs [9] 1,41
4 Tang Minh Khoa va cs [10] 1,01
5 Nguyén Thanh Long va cs [8] 1,07
6 Két qua cia nhom nghién ciru 1,27+0,09

Sw chuyén héa TOC, TN va TP trong ao nudi tém tir
thirc an

Trude tinh hinh dién tich nuéi tréng thiy san ngay mot
gia ting, viéc nudi tham canh hay ban tham canh thiéu sy
quy hoach s& lam cho méi truong nudc ngay cang bi 6
nhiém. Thém vao dé, luong thic an du thira, hoa chat xur ly
ao nudi dugc st dung ngay cang nhiéu... 1a nhimg nguyén
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nhan 1am 6 nhiém nguén nudc, lan truyén dich bénh, de
doa su phat trién bén vimng cua nghé nuéi. Vi vay, thirc in
1a mot yéu t6 quan trong trong sy phat trién nghé nudi tom,
anh huong dén moi truong va hiéu qua nudi. Lugng C, N va
P tich Iy trong tom dugc udce tinh theo 3 nhom c6 mat do
tha nuoi lan lugt: < 60 con/m?; tir 60-80 con/m? va > 80-100
con/m?. O cac mat do khéac nhau, lugng C, N va P tich lay
trong tom tir thirc dn déu c6 sy khac biét ¥ nghia thong ké.

Bang 6. Tdng lugng nitrogen chuyén héa tir thic an & cac mat
dd nubi khac nhau.

Nt dun Matdo< Matdo 60- Matdp > 80-
: 8 60 con/m? 80 con/m? 100 con/m?
Nit ap tir thu
Drogen cung ¢Ap HUC 6619510 89740250 1.177311¢
an (kg/ha/vu)
Nit: tich lay t
\irogen fieh Wy trofg 220+79,9°  276+66,0" 380£107¢
tom (kg/ha/vy)
Nit thai o1
T 4871750 621+162° 797+209¢
truong ao nuoi (kg/ha/vu)
Ty 18 tich Iiiy trong o
yictichlnytrongtom 310265 309, 950 32242440
(%) :
Ty 18 thai ra mi trud
yiotalramottiong - 69,0265 9 141950 67,842,440

a0 nuoi (%)

Cac gia tri trong cung mot cot mang chi cai khac nhau thi khac biét co
y nghia (p<0,05).

Bang 6 cho thdy lugng nitrogen thai ra méi truong ao
nuoi tom tir thure an dugc udce tinh 1a kha cao, khoang 69,0%,
69,1% va 67,8% lan lugt cho cac ao c6 mat do < 60 con/m?,
tr 60-80 con/m? va > 80-100 con/m?. Lugng nitrogen nay
¢6 thé dugc chuyén hoa trong nhiéu thanh phan khac nhau
cua moi truong, nhu dang dam vo6 co hoa tan, dam hitu co
dugc vi sinh vat hap thu va chuyén hoa (vi khuan, tao, dong
vat phiéu sinh va phan khac ling dong vao nén day). Trong
khi d6, lugng nitrogen tich Iy trong tom tur thiic an theo
3 nhom c6 mat do tha nudi lan luot 1a 220, 276 va 380 kg/
ha/vu va co su khac biét ¥ nghia thong ké giita cac nghiém
thtre. Tuy nhién ty 1€ nitrogen tich lliy trong tom gitta cac
mat d6 nuoi khac nhau thi sai khac khong c6 ¥ nghia thong
ké, dao dong tur 30,9-32,2%. Luong dam tom chuyén hoa tur
thirc dn vao mua mua Ia 15,6%N va mua néng la 24,8%N
[10]. So v6i két nghién ciru ciia Thakur va cs [11], ty 1& dam
chuyén hoéa tir thire an 1a 23-31%, lugng thai ra moi truong
tir dam thirc an 1a 61-77%.
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Bang 7. Tong lugng carbon hiiu co chuyén héa tir thic an & cac
mat do nudi khac nhau.

Mat db < 60
con/m?

Mat do 60-
80 con/m?

Mat 3 > 80-

Noi dung 100 con/m?

Carbon cung cép tir

i) e

4.888+1.224°>  6.410+1.693°¢

Carbon tich lity

trong tom (kg/ha/vu) 699+254

879+210° 1.208+340°¢

Carbon thai ra moi
truong ao nudi (kg/
ha/vuy)

3.148+1.124°  4.009+1.022°  5.202+1.367°

Ty 1¢ tich luy trong

4+ a
tom (%) 18,0+1,53

18,0+1,18° 18,8+1,44+

k] 81,8+1,53¢ 82,0+1,18° 81,241 44
truong ao nudi (%)

TOC ma tém tich lity dugc tir thirc an rat thap, chi khoang
18,0% dén 18,8% va sai khiac khong c6 y nghia thong ké
gitlra cac nghiém thure (bang 7). Lugng carbon hitu co thai ra
moi truong ao nuodi tom la 81,8%, 82,0% va 81,2% lan luot
cho céc ao c6 mat do < 60 con/m?, tir 60-80 con/m? va > 80-
100 con/m?. Lugng nay c6 thé dugc chuyén héa trong nhidu
thanh phin khac nhau ctia méi truong, nhu dang carbon vo
co hoa tan (CO,, CH,, HCO,, CO,*), carbon hiru co duge
vi sinh vat hép thu va chuyén hoéa (vi khuén, tao, dong vat

phiéu sinh, phan khac la”'mg dong vao nén day).

Bang 8. Tdng lugng phosphor chuyén héa tif thic dn & cac mat
dd nudi khac nhau.

o Mitdg<  Mitdp 60 Mitdj > 80-
60 con/m 80 con/m 100 con/m
gﬁ;’:gﬂo&g/‘ﬁivc:g’ tr 166£59,0°  211£52,9°  277+73,0¢
g:flsg(hg‘;;;%lﬁy TONE 51047650 26,5635  36,6+10,2°
f’rﬁ‘é’;f’gh;’g trlllj(‘nr"(‘k‘;"}: vy SESLST 18484670 240:633¢
(T(,/y;)lé tichliy rong tom 15 /) 040 12,620,75¢ 13,041,000
Ty 16 thai ramdi truong g7 41} G40 §743075% 87,041,000

ao nuoi (%)
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Bang 8 cho thay lwong phosphor (tir thirc 4n) thai ra moi
truong ao nudi tdm kha cao, chiém 145, 184, 240 kg/ha/vu
va ty 1é tich lity trong t6m 1a thap (12,6+1,04, 12,6+0,75
va 13,0=1,00%) 1an luot cho cac mat d6 < 60 con/m?, 60-
80 con/m? va > 80-100 con/m?. Theo Thakur va Lin [11],
phospho cho vao tir thirc dn chiém 70-91% téng phospho
dau vao va tom hap thy, chuyén hoa cho co thé tir 10-13%.
Theo két qua nghién ctru cia Vo Nam Son va cs [6], ham
luong phosphor tich lity trong thit tom va thai ra moi trudng
ctia a0 nudi tom thé chan tring tai tinh Soc tring lan luot
l1a 12,46% va 87,46%. Luong thai nay 1a kha cao, khi dugc
thai ra moi truong cac chat thai nay s& tham gia vao qua
trinh chuyén hoa vét chét, c6 thé tao thanh nhiing chit hay
khi doc c6 hai cho méi truong trong diédu kién ky khi [12].
Diéu nay cho thdy, mé hinh nuéi tom tham canh khong c6
bién phap xir Iy nudc va chét thai s& dan dén viéc giy o6
nhiém moi trudng.

Keét luan

Nghé nudi tom 6 tinh Bac Liéu phan 16n dugc ngudi dan
trién khai trong 2 vu nudi, tdm dugc nudi ¢ 2 mat do 60-
80 con/m? va trén 80-100 con/m?. Giéng tha nuéi 1a PL10-
PL15. Tom nudi dugc cho an thirc an vién cong nghiép voi
FCR trung binh 1a 1,27. Thoi gian nudi trung binh 1a 98
ngay voi ty 1¢ song 1a 84% va ning suat udc luong khoang
10 tAn/ha/vu.

Tuy nhién, lugng C, N va P tur thuc an duoc tich liy
trong co thé tdm rat thip so v&i luong duge cung cap tir thirc
an. Ty 1€ nitrogen va phosphor thai ra moi truong la kha cao,
c6 thé dan dén 6 nhiém méi trudng, dic biét 1a cac ao c6 mat
d6 nudi 16n hon 100 con/m2. Dé han ché viéc gdy 0 nhiém
moi trudng, mot trong nhimg giai phap 1a xtr 1y chat thai
(bao gé”)m nude va chat thai ran) tir ao nudi tdm nham giam
thai nitrogen va phosphor ra moéi truong.
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Nghién ctru kha nang nhan nhanh va tao cay hoan chinh
ciia choi Vanilla (Vanilla planifolia Andr.) in vitro

Tran Thi Triéu Ha*, La Thi Thu Hang, Vii Tuidn Minh,
Trin Thi Phuwong Nhung, Trin Thi Xuin Phuong

Truong Dai hoc Nong lam, Dai hoc Hué

Ngay nhan bai 20/3/2018; ngay chuyén phan bién 26/3/2018; ngay nhan phan bién 23/4/2018; ngay chip nhan dang 27/4/2018

Tém tit:

Nghién ciru nay dwee thwe hién nhim muc dich xdy dung quy trinh nhan nhanh va tao cdy Vanilla hoan chinh in
vitro. Choi Vanilla in vitro dwgc nudi cdy trén méi trudong co ban MS (Murashige and Skoog) c6 bd sung nwéc dira
va cac chét kich thich sinh truong (KTST) dé thim do kha ning nhan nhanh va tao ciy hoan chinh cia ching. Két
qua nghién ctru cho thiy, méi truomg nubi ciy co ban MS duge bd sung 1 mg/l BAP, 0,1 mg/l IBA va 10% nuéc dira
cho két qua nhan choi tot nhit véi 5,4 chdi/mau, chiéu cao chdi trung binh la 2,03 cm, s0 14 trung binh la 3,67 sau
8 tudn nudi cdy. Thi nghiém ciing cho thiy, mdi truomng nudi ciy co ban MS bo sung 1 mg/l NAA cé ty 1¢ chdi tao ré

dat 96,67% va s ré dat nhiéu nhit 1a 3,13 ré/chdi.

Tir khoa: In vitro, nhdn nhanh, tao cdy hoan chinh, Vanilla.

Chi s6 phin loai: 4.6

Pat van de

Vanilla planifolia Andr. 1a mdt loai lan cho huong li¢u
dugc tng dung rong rai trong cac nganh cong nghi¢p thuc
phim, m¥ phdm va dugc phdm. Tinh du Vanilin dugc chiét
Xuét tir qua Vanilla 12 loai huong liéu dét gia thi hai thé gidi,
sau nghé tay [1]. Trén thé giéi, loai cdy nay dwoc trong nhiéu
0 Madagasca, Mexico, Indonesia... [2]. Thong thuong,
Vanilla dugc nhan giéng bang phuwong phap truyén thong
nhu gidm canh. Tuy nhién, phuong phap nay cé hé sb nhan
gidng thap, mét nhiéu thoi gian va hidu qua kinh té khong
cao [3, 4]. Bé dap ing nhu ciu ngay cang cao vé cdy gidng
Vanilla, cac nha khoa hoc trén thé gidi da tap trung nghién
cuu, Uing dung k§/ thuat nhan gidng in vitro ciy Vanilla va
da dat dlmc nhiéu thanh c6ng. Céc tac gia da nghlen ciu
nhan gidng in vztro cay Vanilla thong qua nudi ciy md seo,
protocorm, nudi cdy chdi dinh, chdi nach... [1-11].

Viét Nam c6 diéu kién sinh thai phi hgp cho qué trinh
sinh truéng va phat trién cua cdy Vanilla [12]. Trong nhitng
nim gan déy, cdy Vanilla da dugc dua vao trong thir nghiém
& nhiéu dia phuong nhu Binh Thuan, Pak Lak, Thira Thién
- Hué va c6 kha nang sinh truorng, phat trlen tt [13]. Tuy
nhién, viéc cung cap mot s luong cdy gidng 16m, co do
dong déu cao hau nhu chua duoc thuc hién & Viét Nam. Cac
cong trinh nghién ciru khoa hoc vé nhan gidng in vitro ciy
Vanilla tuy di c6 nhung con rat it va chwa hoan chinh thanh
quy trinh san xuét [14-16]. Vi vdy, viéc nghién ctru hoan
thién quy trinh san xuét gidng cy Vanilla in vitro dé phuc

‘Tac gia lién hé: Email: tranthitrieuha@huaf-edu.vn
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vu san xudt mang y nghia thyc tién quan trong.

Trong nghién ctru ndy, cac tic gia trinh bay két qua vé
kha nang nhan nhanh va tao cdy Vanilla hoan chinh in vitro,
lam co s& cho viée san xudt mot luong 16n cay gidng dap
g nhu cau san xuat.

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Vit liéu dugc st dung cho cac thi nghiém Ia chdi Vanilla
in vitro tir cong trinh [16] do cac tac gia thuc hién tai Phong

thi nghiém Nudi céy mé té bao thuc vat, Truong Pai hoc
Nong lam, Pai hoc Hug; choi ¢o kich thudc khoang 0,5 cm.

Phwong phap nghién ciru

Nhdén nhanh chéi in vitro: Chdi Vanilla in vitro duoc cdy
1én mdi trudng co ban MS (Murashige and Skoog) bd sung
thém 25 g/l duong saccharose, 6,5 g/l agar, cac chat KTST
la BAP (benzyl aminopurin), IBA (indole butyric acid) va
nuée dira voi cac ndng do khac nhau dé tham do kha ning
nhan chdi cua ching.

Tao cdy hoan chinh: Cac chdi in vitro (1,5-2 cm) tach tir
cac cum chdi duoc cy 1én méi truong co ban MS bd sung
thém 25 g/l duong saccharose, 6,5 g/l agar, cac chat KTST
1a a-NAA (naphthlene acetic acid) v6i cac nong do khac
nhau dé thim do kha ning tao ré va phat trién thanh cay
hoan chinh.

B6 tri thi nghiém: Céc thi nghiém duoc b tri hoan toan



Study on the rapid multiplication
and planlets regeneration
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Abstract:

This study was worked out to determine the protocol for
rapid multiplication and planlet regeneration of Vanilla
planifolia. The explants were cultured on the Murashige
and Skoog (MS) basal medium containing 3% sucrose
and 0.65% agar supplemented with coconut water and
different plant growth regulators, either alone or in
combination. The results indicated that the MS medium
supplemented with 1 mg/l BAP, 0.1 mg/l IBA and 10%
coconut water was most suitable for shoot multiplication
with 5.4 shoots/explant, the average shoot height of 2.03
cm, the average leaf number of 3.67. Our experiments
also showed that shoots were rooted on the MS medium
with 1 mg/l NAA had the highest rooting percentage of
96.67%, and the highest number of roots was 3.13 roots/
plantlet.

Keywords: In vitro, plantlets rapid

multiplication, Vanilla planifolia.

Classification number: 4.6

regeneration,

ngau nhién (CRD), ldp lai 3 1an (mdi cong thirc c6 6 binh,
mdi binh ¢6 5 méu), thuc hién trong diéu kién nhan tao,
nhiét d§ 25+2°C, cuong do anh sang 2000 lux, thoi gian
chiéu sang 14 h/ngay.

Cdc chi tiéu theo déi: Céc s6 liéu thi nghiém dugc theo
ddi sau 8 tuan nudi cdy gdm: S6 chdi/mau (chdi), chiéu cao
chdi trung binh (cm), s6 1a/chdi (14), ty 1é chdi ra r& (%), sb
ré/cy (r8), chiu dai ré (cm).

S liéu thi nghiém dugc xtr 1y trén phan mém Microsoft
Excel va Statictics 10.0.

Thoi gian va dia diém nghién civu: Thi nghiém duoc tién
hanh tir thang 6/2017 tai Phong thi nghiém Nubi cay mo té
bao thuc vat, Khoa Nong hoc, Truong Dai hoc Nong 1am,
Dai hoc Hué.
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Két qua nghién ciiu va thao luan
Kha néing nhin nhanh ciia choi Vanilla in vitro

Muc dich ctia k¥ thut nhan giéng vo tinh in vitro 1a tao
ra mot s6 luong 16n cac ca thé déng nhét vé mat di truyén,
sinh trueong va phat trién mot cach ddng déu, mang nhiing
dic diém hoan toan gidng voi ca thé me. Trong giai doan
nay, ngoai cac chit dinh dudng can thiét, méi truong nudi
cdy can phai bo sung cac chat didu hoa sinh trudong thude
nhom auxin va cytokinin. BAP la m¢t trong nhiing cytokinin
tong hop dugc ding phd bién trong phong thi nghiém do n6
¢6 hoat tinh cao va bén véi nhiét do. Loai cytokinin nay anh
hudng rat 1 rét 1én su hinh thanh va phan héa co quan cta
thuc vat, dic biét 1a sy phan hoa chdi [17].

Thi nghiém nay nham nghién ciru anh huong ciia nong
d6 BAP (mg/l) dén kha nang nhan nhanh cta choi Vanilla in
vitro. Két qua sau 8 tuan theo ddi dugc trinh bay & bang 1.

Bang 1. Anh huéng cia BAP dén kha nang nhan nhanh ciia chéi
Vanilla in vitro.

BAP Sb cpéi/méiu Ch‘iéu cao S6 14 )
(mg/l) (choi) choi (cm) (1a/choi)
0 (P/C) 1,47 4,68 2,10°

0,5 3,17 1,470 2,93

1 3,70 1,400 3,43

1,5 2,90° 1,16 1,174

2 2,83 0,83¢ 0,80¢
LSD, 0,59 0,60 0,49

0,05

Ghi cha: Trong cling mét cot, cac chii céi (a, b, c..) khac nhau thé hién su
sai khac c6 y nghfa gitia cac cong thic 6 mic a. = 0,05. B/C: déi ching.

S6 liéu & bang 1 cho thiy, khi b6 sung BAP vao moi
truong nudi cdy co tac dung thuc ddy tao chdi kha tot. Nong
do BAP tang tir 0 dén 1 mg/1 thi hé s6 nhan choi ting 1én.
Mai truong bd sung BAP ¢ ndong do 1 mg/l cho két qua t6t
nhat (hinh 1A). Chdi sinh trudng tdt, khoe va xanh, s6 choi
tao thanh 16n nhét, sau 8 tudn nudi dat 3,7 chdi/mau. Tuy
nhién, khi tiép tuc tang ndng d6 BAP tir 1,5 dén 2 mg/I thi
hé sé nhéan chdi bt dau giam xudng nhung van cao hon so
v6i cong thire dbi chimg.

So sanh v&i két qua nghién ciru cua tic gia Abebe va
cong su [8] thi két qua cua ching ti thu duoc ¢6 kha quan
hon. Cac tac gia nay khi nudi cdy chdi Vanilla trén moi
truong MS bd sung 1 mg/l BAP, s chdi tao thanh sau 45
ngay nudi cay 1a 3,17 chdi/mau [8].

Trong nhan giéng in vitro, su két hop giita hai nhom
chat KTST 1a auxin va cytokinin v&i mot ty 1& thich hop c6
¥ nghia quan trong quyét dinh ting hé s nhan chdi va chét
lwong chdi [17]. Vi vay, chung t6i tiép tuc nghién ctru anh
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Hinh 1. Chéi Vanilla in vitro sau 8 tuan nudi. (A) Chéi Vanilla
trén moi truong c6 1 mg/l BAP; (B) Chdi Vanilla trén moi truong
c6 1 mg/l BAP va 0,1 mg/l IBA; (C) Chdi Vanilla trén moi truong
co 1 mg/l BAP, 0,1 mg/l IBA va 10% nudc dtra; (D) Cay Vanilla
trong mdi truong b8 sung T mg/l a-NAA.

(D)

huong két hop gitta BAP va IBA dén hé sb nhan chdi. Trong
thi nghiém nay ching toi str dung chdi nach in vitro ciy 1én
mdi trudng nudi cdy co ban bd sung BAP (1 mg/l) két hop
v6i IBA & cac ndng d6 khac nhau. Két qua thi nghiém sau 8
tudn nudi dugce trinh bay & bang 2.

Bang 2. Anh hudng cia BAP két hgp véi IBA dén kha niang nhan
nhanh ctia chdi Vanilla.

ChitKTST (mg/l)  S§ chdi/miu  Chidu cao S6 14
Y Y (chdi) chdi (cm) (14/chdi)
1 (P/C) 0 3,7 1,592 3,43

1 0,1 4,332 1,40° 3,032

1 0,2 ZA0 1,37¢ 2,27°

1 0,3 2,27¢ 1,35¢ 1,33¢

1 0,4 2,5¢ 1,322 1,67¢
LSD 0,58 0,28 0,55

Ghi cha: Trong cling mot cét, cac chi cdi (a, b, c..) khac nhau thé hién
su sai khac c6 y nghia gitia cac cong thdc 6 mic o = 0,05.

S liéu & bang 2 cho thay, méi truong c6 1 mg/l BAP két
hop véi 0,1 mg/l IBA cho két qua tao chdi tot nhat véi sd
chdi/mau tao thanh sau 8§ tudn 1a 4,33 chdi, chiéu cao chdi
va s6 1a ciing 16n nhat (hinh 1B). Trén méi trudng nay, chdi
sinh trudng manh, than va 1a c6 kich thudc 16n. Tuy nhién,
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khi tiép tuc tang nong do IBA 1én 0,2-0,4 mg/1 thi hé s6 nhan
ciing nhu s6 1a giam trong khi chiéu cao thi khong thay doi.
Theo Abebe va cong su (2009), khi nudi cdy chdi trén moi
truong MS bo sung 1 mg/l BAP s6 chdi/mau sau 45 ngay
nudi cdy 1a 3,17. Khi két hop v6i a-NAA, mot chat trong
nhom auxin cung voi IBA, néng do tir 0,5 dén 1,25 mg/I thi
chc tac gia nay thu dugc két qua t6t nhit & méi truong co bd
sung 1 mg/l BAP két hop véi 0,75 mg/l o-NAA véi s chdi/
mau 1a 3,5 chdi [8].

Trong nghién ctru nhan gidng in vitro, dic biét la trong
nhan gidng in vitro cac loai lan, ngudi ta thuong bd sung
nude dira vao mdi truong nudi cdy dé cai thién hé sé nhan
chdi va chat lugng chdi. Dé tiép tuc nghién ctru lam ting hé
s6 nhan chdi Vanilla in vitro, ching t6i st dung méi trudng
co ban MS ¢6 1 mg/l BAP va 0,1 mg/l IBA b6 sung thém
nude dira voi cac ndng do 5-20% vao moi truong nudi cdy
dé khao sat anh huong ciia nudc dira dén kha ning nhan
nhanh va chat lugng chdi Vanilla. Két qua sau 8 tuan theo
ddi dugc trinh bay ¢ bang 3.

Bang 3. Anh huéng cia nuéc diia dén kha ning nhan nhanh cia
chdi Vanilla in vitro.

Nuée dira S6 ghéi/méu Ch‘iéu cao SO 14 i
(%) (chdi) chdi (cm) (14/chdi)
0 (B/C) 4,33 1,590 3,030

5 4,7° 1,38¢ ERL

10 540 2,03 3,67°

15 3,57 1,590 3,030

20 3,43 1,97 2,90
LSD, 0,63 0,40 0,52

0,05

Ghi cha: Trong cling mét cdt, cac chit cai (a, b, c..) khac nhau thé hién
su sai khac cd y nghia gitia cac cong thic ¢ mic o = 0,05.

Két qua thi nghiém cho thay, méi truong bd sung 1 mg/l
BAP, 0,1 mg/I IBA va 10% nudc dira cho két qua tot nhat.
S6 choi/mau dat 5,4 chdi, chiéu cao chdi trung binh 1a 2,03
cm va s6 14/chdi dat 3,67 14. Choi sinh truong khoe manh,
14 ¢6 mau xanh dam (hinh 1C). Tuy nhién khi tiép tuc ting
noéng do nudc dira 1én 15 va 20% thi khong lam ting sd
chdi tao thanh ma nguoc lai. Két qua nghién ciru ciia ching
t6i ciing phu hop v6i két qua nghién ctru cua céc tac gia
P. Giridhar, G.A. Ravishankar khi nghién cttu nhan nhanh
chdi Vanilla in vitro ciing xac dinh rang bd sung nudc dira
v6i ndng d6 10% co tac dung lam ting hé sé nhan va chat
luong chdi [1].

Tao cady Vanilla hoan chinh in vitro

Trong thi nghiém nay, cac chdi Vanilla in vitro c¢6 kich
thude 1,5-2 cm tach tr cum choi dugce cay 1én moi truong
nuodi cay co ban MS co bo sung o-NAA véi cac nong do



khac nhau dé tham do kha ning tao cay hoan chinh. Két qua
sau 8 tuan dugc trinh bay ¢ bang 4.

Bang 4. Anh hudng ciia a-NAA dén kha nang tao cay hoan chinh
clia chdi Vanilla in vitro.

a-NAA Ty 1¢ chdi S6 ré/cay Chiéu dai ré
(mg/l) ra ré (%) () (cm)

0 (P/C) 70 1,5¢ 4,50

0,5 80 2,230 5,15%

1 96,67 3,13¢ 6,90°

1,5 80 1,93¢ 4,65

2 83,33 2,07 4,420

LSD 0,65 1,84

Ghi cha: Trong ciing mét cot, cac chi céi (a, b, c,..) khac nhau thé hién
su sai khac c6 y nghia gitia cac cong thiic ¢ mic mdc o = 0,05.

S lidu & bang 4 cho thiy, & cong thirc dbi chimg khi
khong bd sung chit kich thich tao r& 1a a-NAA chdi Vanilla
ciing c6 kha ning tao ré vai ty 1¢ kha cao 1a 70%, tuy nhién sb
luong ré/cay thap (1,5 ré/ciy), ré nho. Khi nong d6 a-NAA
tang tir 0 dén 1 mg/1 thi ty 18 chdi ra ré cang ting dan, va dat
két qua tot nhat & moi truong ¢ bo sung 1 mg/l a-NAA. Ty
1¢ chdi ra ré dat cao nhat (96,67%), cdy sinh truong khoe
manh, s6 ré trung binh trén cdy dat 3,13 r&, chiéu dai ré dat
6,90 cm (hinh 1D). Tiép tuc ting nong do o-NAA 1én dén
dén 2 mg/l thi ty 1¢ choi ra ré giam dan nhung van cao hon
so voi cong thirc ddi chung.

Nghién ciru cia Zuraida va cs (2013) cho thiy, mai
truong MS ¢6 1 mg/l a-NAA 1a thich hop cho chdi Vanilla
in vitro tao ré , sau 8 tudn nudi céy, ty 1¢ tao ré dat 80% voi
2,5 1&/chdi, chiéu dai ré 1a 2,45 cm [4]. So véi két qua nay,
két qua cua chiing toi co phan kha quan hon véi ty 16 chdi
tao ré 12 96,67%, s6 ré trung binh trén mot chdi 1a 3,13.

Keét luan

Qua két qua nghién ctru kha nang nhan nhanh va tao cay
hoan chinh cta chdi Vanilla in vitro, ching t6i dua ra mét
sO két luan sau:

- Méi truong co ban MS ¢6 1 mg/l BAP, 0,1 mg/l IBA va
10% nude dira cho két qua nhéan chdi tt nhét véi sb chdi/
mau tao thanh sau 8 tudn nuéi la 5,4 chdi. Choi sinh truong
khoe manh.

- Mbi truong co ban MS ¢6 1 mg/l a-NAA cho két qua
tao cay hoan chinh tot nhat, co ty 1¢ chdi tao ré dat 96,67%,
s6 ré trung binh trén choi 1a 3,13.
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Nghién ciru nhan giong lan Hoang thao
Nghé tam (Dendrobium loddigesii Rolfe)
bang phwong phap nuoi cay lat mong te bao
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Tom tit:

Trong bai bo nay, cic tic gia trinh bay két qua nghién ctru nudi ciy lat mong té bao ciy lan Hoang thio Nghé
tam (Dendrobium loddigesii Rolfe). Nguyén li¢u ban dau Ia lit cit méng theo chiéu ngang (tTCL - traverse thin cell
layer) ciia chdi in vitro. Két qua cho thiy, méi truwong giy hiéu ing t6i wu dé san sinh protocorm - like bodies 12 méi
truong VW + 20 g/l sucrose + 10% nudc dira + 7 g/l agar + 1,5 mg/l BA (tao ra 30,1 protocorm - like bodies/lat méng
sau 6 tudn nudi cAy). Cum protocorm - like bodies dwgc cy 1én méi truong VW + 20 g/l sucrose + 10% nwéc dira +
7 g/l agar + 1,0 g/l than hoat tinh + 2 g/l peptone + 1,5 mg/l BA + 0,5 mg/l IBA + 30 g/l dich nghién bi ngé + 1 g/l tao
Spirulina cho ty 1€ tai sinh chdi cao nhit, dat 16,82 chdi/miu sau 8 tudn nudi ciy. Mai trudng ciy chdi in vitro dé tao
cay con hoan chinh VW + 20 g/l sucrose + 10% nwéc dira + 7 g/l agar + 1,0 g/I than hoat tinh + 1,0 mg/l IBA 1a thich

hop nhit véi s6 ré dwee hinh thanh 1a 7,3 r&/ciy sau 6 tuin nudi ciy.

Tir khéa: Cay thuéc, Hoang thio Nghé tim, nuéi cdy lit méng té bao, PLBs, tdi sinh chéi.

Chi s6 phén loai: 4.6

- £ X
Dét van dé

Hoang thao Nghé tam (Dendrobium loddigesii Rolfe) 1a
loi lan rimg dep, c6 gia tri y hoc va kinh té cao, phan b
tap trung & Trung Qudc, Lao va Viét Nam (cac tinh Thai
Nguyén, Lai Chau, Ngh¢ An). Cay thuong moc ¢ cac khu
rimg 14 kim nhiéu réu va am uét & do cao 400-1.500 m [1, 2].

Theo y hoc c6 truyén Trung Qudc, lan Nghé tim c6 chira
hoat chit chdng ung thu da day va ung thu phdi, chat chéng
déng mau [3], diéu tri bénh tiéu duong type 2 [4].

Do vira ¢6 gia tri lam cdy hoa canh vura l[am cady dugc
liéu nén lan Hoang thao Nghé tim dang bi khai thac vdi sb
luong 16n. Mat khac, ty 1¢ nay mam tir hat trong ty nhién
rat thap va viing phan b6 ctia Nghé tim bj pha huy nén loai
ciy nay dang o trong tinh trang gan nhu tuyét chung. Trong
nghién ciru nay, chung t6i 4p dung phuong phép nudi cy
lat mong té bao lan Hoang thao Nghé tim nham tao ngudn
cay giéng sach bénh, déng déu, gilt dugc déc trung giéng
v6i s6 luong 16n trong mot thoi gian ngan, gia ca phu hop,
dap ung nhu cau cua thi truong va gop phan bao ton loai lan
duoc liéu quy hiém cua Viét Nam.

"Tac gia lién hé: Email: orchidnlai@gmail.com
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Vat liéu va phuong phap nghién ciiu

Vit liéu, dia diém nghién citu

Vat liéu nghién ciru: Mau giéng Hoang thao Nghé tim
tach 1iy dinh sinh truéng nudi ciy tao chdi. Vat liéu str dung
1a ch6i nudi cay 6 tuan tudi.

Pia diém nghién ciru: Phong nudi cdy mo ciia Trung tim
Sinh hoc Thyc nghiém, Vién Ung dung Cong nghé.

Diéu kién nudi céy in vitro: Nhiét d6 phong 25+2°C, am
d6 60-70%, thoi gian chiéu sang 16 gio/ngay, cuong do anh
sang 1.500-2.300 lux.

Phuwong phap nghién ciru

Phuwong phap nghién ciru cam ung tao PLBs tir lat mong
té bao: Choi in vitro tach tir chdi nay mam cua dinh sinh
truong dwoc nudi cy trén moi truong VW c¢6 kich thude 1-2
cm, cit chdi thanh nhing lat mong theo chiéu ngang (tTCL)
1,0-1,5 mm. Lat mong té bao duoc cy 1én moi truong co
ban VW + 20 g/l sucrose + 10% nudc dira + 7 g/l agar, bd
sung BA (0,5-3 mg/l), 1,5 mg/l BA + a-NAA (0,5-2,0 mg/1),
pH 5,5 dé khao sat kha nang phat sinh PLBs tir tTCL.
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Abstract:

With the aim at preserving and developing highly
precious Dendrobium loddigesii Rolfe, a study on its
multiplication was carried out, in which a traversed thin
cell layer (tTCL) excised from in vitro shoot tips was
cultured in different media. Results showed that highest
number of protocorm-like bodies (PBLs)/tTCL produced
was obtained on the VW medium supplemented with 20
g/l sucrose + 10% coconut water + 7 g/l agar + 1.5 mg/l
BA (the obtained number was 30.1 PLBs/tTCL at 6 weeks
after culture) whereas the highest quantity of generated
shoots was recorded in the VW medium added by 20 g/
sucrose + 10% coconut water + 7 g/l agar + 1 g/l activated
carbon + 2 g/l peptone + 1.5 mg/l BA + 0.5 mg/l IBA
+ 30 g/l mashed pumpkin + 1 g/l Spirulina algae (16.82
shoots/explant) at 8 weeks after culture. In addition, the
VW medium supplemented with 20 g/l sucrose + 10%
coconut water + 7 g/l agar + 1 g/l activated carbon +
1.0 mg/l IBA was considered to be most suitable for root
development and growth of in vitro plants (7.3 healthy
roots/plant after 6 weeks).

Keywords: Dendrobium loddigesii Rolfe, medicinal plant,
protocorm - like bodies, shoot regeneration, thin cell layer.

Classification numbers: 4.6

Phirong phdp tdi sinh choi tir PLBs: Cac PLBs chat
lugong tdt thu dugce tir thi nghiém trén dugc tdch thanh cum
nho c6 kich thudc khoang 3-4 mm, sau d6 cdy lén moi
truong co ban VW + 20 g/l sucrose + 10% nudc dua + 7
g/l agar + 1,0 g/l than hoat tinh + 2 g/l peptone; bd sung 1,5
mg/l BA + IBA (0,5-2,0 mg/l); (10-50 g/I) dich nghién bi
ngd; 30 g/l dich nghién bi ngd + (1-3 g/l) tao Spirulina; pH
5,5 dé khao sat kha nang phat sinh choi tir PLBs.

Phwong phap nghién ciru tao cdy in vitro hoan chinh:
Cac choi sau khi thu dugc tir thi nghi€ém trén, c6 chiéu cao
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khoang 2-3 cm, 2-3 14, duoc cay chuyén sang mdi trudng co
ban VW + 20 g/l sucrose + 10% nudc dua + 7 g/l agar + 1,0
g/l than hoat tinh, bd sung IBA, PAA tir 0,5-2,0 mg/l, pH 5,5
dé khao sat kha ning hinh thanh ré.

Céc thi nghiém dugc bé tri theo kiéu khdi ngau nhién
day du voi 3 lan nhac lai.

T heo doi, danh gia theo cdc chi tiéu: Ty 1é¢ mau tao PLBs
(%), sO PLBs/tTCL, chiéu cao cdy (cm), so la (1a), so 18 (re)
chiu dai & (cm)... sau 6 tuan nudi cdy. S6 chdi/mau, chidu
cao chdi (cm)... tai sinh chdi tir PLBs dugc danh gia sau 8
tuan nudi cay.

Phwong phdp xir Iy sé liéu: SH lieu duoc xir 1y theo
phuong phap théng ké b?mg ph?m mém IRRISTAT 5.0 va
phian mém Excel 2007.

Keét qua nghién ciiu va thao luan
Nghién ciru tgo PLBs tir tTCL

Nghién cuu anh huong cua BA lén kha nang tao PLBs
tir tTCL: Lat mong té bao (tTCL) dwoc cdy 1én mdi truong
VW + 20 g/l sucrose + 10% nudc dira + 7 g/l agar bd sung
BA tir 0,5-3,0 mg/l dé khao sat anh huo‘ng cua BA 1én kha
nang phat sinh PLBs. Két qua sau 6 tudn nudi ciy (trinh bay
& bang 1) cho thiy: B sung BA vao méi trudng nudi cdy co
tac dong tich cuc dén kha nang tao PLBs truc t1ep tr tTCL,
trong d6 moi truong VW bd sung 1,5 mg/l BA dem lai hi¢u
qua tot nhat thé hién qua sb PLBs hinh thanh cao nhat (30,1
PLBs/tTCL véi ty 1¢ tTCL phat sinh PLBs 1a 52%). Cong
thirc dbi chimg khong bo sung BA khong co kha nang phat
sinh PLBs.

Trong pham vi néng do BAtir 1,5 dén 3,0 mg/l kha ndng
tao PLBs ty 18 nghich v6i su ting ndng do, diéu nay co thé
do ndng d6 BA cao da gy tc ché kha ning phat sinh PLBs
tir tTCL. Két qua thip nhat khi bd sung nong do 3,0 mg/l BA
vao moi truong voi ty 1€ tTCL phat sinh PLBs chi dat 10%
vé6i 8,5 PLBs/tTCL.

Bang 1. Anh hudng ctia BA 1én kha ning phat sinh PLBs tir tTCL
(6 tuan nudi cay).

Nong do BA (mg/l) Ty 1¢ miu tao PLBs (%) S0 PLBs/tTCL
0 (P/C) 0,0¢g 0,0¢g

0,5 8,2 f 10,40

1,0 21,0¢ 21,60 b

1,5 52,0a 30,10 a

2,0 28,0 b 17,20 ¢

2,5 16,5d 15,0d

3,0 10,0 ¢ 8,50 f

LSD (0,05) 2,61 1,15

Trong cling mot cdt, cac cong thic co chi s6 mi khac nhau thi khac nhau
c6 y nghta & mic do tin cay 95%.

61
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Nghién ciru anh huong cia t6 hop BA va aNAA lén kha
nang tao PLBs tir tTCL:

Bang 2. Anh huéng ciia t6 hgp BA va aNAA lén kha ning tao
PLBs tir tTCL (6 tuan nudi cay)

Chét Kich thich sinh -
Ty 1€ mau tao

::“ng (mg/l()lNAA PLBs (%) S6 PLBs/t TCL
1,5 0 (P/C) 52,03a 30,12a

1,5 0.5 380b 21,00 b

1,5 1,0 31,0b 19,00 ¢

1,5 1,5 219¢ 12,80 d

1,5 2,0 16,0d 7,00 ¢

LSD (0,05) 7,6 04

Trong cling mot cot, cac cong thic ¢ chi s6 ma khac nhau thi khac nhau
c6 y nghta § mic do tin cay 95%.

Bang 2 trinh bay s6 lugng PLBs phat sinh trén moi
truong co ban bd sung thém 1,5 mg/l BA va aNAA (0,5-2,0
mg/l) cho thay: Viéc bd sung aNAA két hop BA vao moi
truong da khong lam tang ty 1¢ tTCL phat sinh PLBs cling
nhu s6 PLBs hinh thanh tir tTCL so v&i méi truong chi bd
sung BA.

Két qua chiing t6i thu dwoc ciing tuong tu véi két qua
nghién ciiu cua Nguyen Thanh Tung va cs (2010) [5] khi
tai sinh ch01 tir 1at cit mong té bao loai lan Dendrobium
aduncum, raing kha ning tao PLBs tir tTCL trén moi truong
b sung riéng 1¢ BA cho két qua t6t hon khi bd sung BA két
hop aNAA. Nguyén nhan c6 thé do aNAA két hop voi BA
¢6 anh hudng khong tdt t6i qua trinh cam tng PLBs tir tTCL
dbi voi loai lan Dendrobium loddigesii Rolfe.

Nghién ciru tdi sinh chéi tiv PLBs

Nghién cieu anh hieong cia t6 hop (BA + IBA) lén kha
ndng tdi sinh choi tir PLBs: Cum PLBs (3-4 mm) dugc cdy
chuyén sang méi truong VW + 20 g/l sucrose + 10% nudc
dua + 7 g/l agar + 1,0 g/l than hoat tinh + 2 g/l peptone +
1,5 mg/l BA két hop vai 0,5-2,0 mg/l IBA dé tham do kha
nang tai sinh chdi tir PLBs. Két qua duoc trinh bay ¢ bang 3.

Bang 3. Anh huéng ctia t6 hgp (BA + IBA) lén kha nang tai sinh
chdi tir PLBs (sau 8 tudn nudi cay).

(;hét kic}l thich A Chiéu . ) i

sinh truwomg (mg/l) min cao choi Chat lwgng choi

BA IBA (cm)

1,5 0(B/C) 152¢ 130¢ Chdi nho, 14 bé

1,5 05 680a  286a Chdi to, 1a mau xanh

1,5 1,0 540b 230b Choi binh thuong, 14 mau xanh

1,5 1,5 422¢  2,02b Chdi binh thuong, 14 mau xanh

1,5 2,0 3,30d 1,82b Chdi nho va yéu, 14 mau vang nhat
LSD (0,05) 038 0,5

Trong cling mot ¢dt, cac cong thic c6 chi s6 mi khac nhau thi khac nhau
c6 y nghta ¢ muc do tin cay 95%.
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Nhén xét duoc rat ra 1a: B6 sung to hop BA + IBA vao
mdi truong nudi cdy co tac dong rd rét dén qué trinh hinh
thanh chdi tir cum PLBs sau 8 tudn nudi cay. O muc nong
d6 1,5 mg/l BA + 0,5 mg/l IBA, ty 1¢ tai sinh chdi cao nhat
dat 6,8 chdi/mau véi chiéu cao chdi dat 2,86 cm, cao hon
hén so v6i dbi ching khong bd sung IBA (ty 18 tai sinh 1,52
chdi/mau, chiéu cao chdi 1,3 cm). Khi ndng d6 IBA tiép tuc
tang, ty 18 tai sinh chdi va chiéu cao chdi lai c6 xu hudng
giam, chimg to ngudng ndng do IBA tir 1,0 dén 2,0 mg/I khi
két hop v6i 1,5 mg/l BA da trc ché qua trinh hinh thanh chdi,
chdi nho va yéu, 1a mau vang nhat.

Nghién citu danh huéng ciia dich nghién bi ngé dén kha
ndng tdi sinh choi tir PLBs: Theo Tatjana Rakcejeva, et al.
(2011) [6] trong dich nghién cua bi ngod rat giau carotenoid,
vitamin C, vitamin E, B1, B6, P, K, Mg, Fe, phenolic,
flavonoid, acid amin, pectin... Nham tham do kha nang tai
sinh chdi tir PLBs ching t6i bd sung dich nghién cua bi
ngd & cac nong do khac nhau vao méi truong VW + 20 g/l
sucrose + 10% nudc dira+ 7 g/l agar + 1,0 g/l than hoat tinh
+2 g/l peptone + 1,5 mg/l BA+ 0,5 mg/l IBA. Két qua dwoc
trinh bay ¢ bang 4.

Bang 4. Anh huéng ctia dich nghién bi ngd dén kha nang tai sinh
chdi tir PLBs (sau 8 tuan nudi cay).

e Gl o g

0,0 (b/C) 6,81 d 2,85b Chdi to, 1a mau xanh

10 750 ¢ 3,00b Chdi to, 14 mau xanh

20 8,80 b 340b Choi to, 14 mau xanh

30 10,60 a 420a Choi to, khoe, 14 mau xanh dic trung
40 8,90b 3,20b Choi to, 14 mau xanh ddc trung

50 7,60 ¢ 2,92b Choi nh, 14 bé mau xanh nhat

LSD (0,05) 0,56 0,7

Trong cling mot cot, cac cong thic co chi s mi khac nhau thi khac nhau
c6 y nghta & mdc do tin cay 95%.

S6 ligu bang 4 cho thay: Dich nghién bi ngd c6 tac dong
tdt dén sy hinh thanh chdi tir cum PLBs. Sau 8 tuan nudi
cy, ty 1& tai sinh chdi va chiéu cao chdi dat cao nhat & nong
d6 30 g/l dich nghién bi ngd (10,6 chdi/mau va chiéu cao
chdi 4,2 cm). Tuy nhién, néu b sung ¢ ndng d6 cao hon 30
g/l thi s6 chdi va chiéu cao chdi lai c6 xu hudng giam di.

Nghién citu dnh huong cua bot tao Spirulina voi dich
nghién bi ngé dén kha nang tdi sinh choi tir PLBs:
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Bang 5. Anh huéng ciia bt tao Spirulina véi dich nghién bi ngé
dén kha nang tai sinh chdi tir PLBs.

Tio Spirulina  _x  »., = Chiéu cao £ A0

@ S6 choi/mau chdi (cm) Chat lugng choi

0,0 (D/C) 10,59 ¢ 420b Choi to, khoe, 14 mau
xanh dac trung

1 16,82 2 6,142 Choi to', khoe, 14 mau
xanh bong

) 1450 b 5,00 ab Choi tov, khoe, 14 mau
xanh dac trung

3 1124 ¢ 450b Choi nho, 14 bé mau
xanh nhat

LSD (0,05) 2,16 1,42

Trong cling mot cot, cac cong thic co chi s mi khac nhau thi khac nhau
c6 y nghta & mic do tin cay 95%.

Qua s6 liéu bang 5 chung t6i nhan thiy: Pbi véi bot tao
Spirulina, trong moéi truong VW + 20 g/l sucrose + 10%
nudc dua + 7 g/l agar + 1,5 mg/l BA + 0,5 mg/l IBA+ 1,0
g/l than hoat tinh + 2 g/l peptone + 30 g/I dich nghién bi
ngd, bd sung 1 g/l bot tao Spirulina cho két qua ty 1¢ tai sinh
chdi va chiéu cao chdi cao nhat (16,82 chdi/mau, chiéu cao
chdi 6,14 cm), chdi to, khoe, 1a mau xanh bong. Diéu nay la
do trong tao Spirulina c6 chira nhiéu amino acid ty do, cac
loai vitamin nhu A, B va E thiic day qué trinh trao ddi chat,
chong su nau héa mau cdy, giap mau cdy hip thu du’(rng
chat t6t hon, sinh truo‘ng va phat trién manh lam gia ting s6
chdi, chiéu cao chdi...[7]. Khi ting ndng do6 tao Spirulina
trén 1 g/, kha ning tai sinh chdi tir PLBs bi giam xudng,
tham chi viéc tang truong chiéu cao chdi cling bi cham lai.

Nghién ciru tao cdy in vitro hoan chinh

Nghién civu anh hieong ciia IBA va PAA dén kha ndng
tao ré va sinh truong cua choi in vitro: Ciy con in vitro
hoan chinh cin phai c6 bo ré phat trién tot, vi vay ching toi
dd bd sung vao mai trudng nudi cdy VW + 20 g/l sucrose +
10% nudc dira + 7 g/l agar + 1,0 g/l than hoat tinh, cac chit
kich thich IBA va PAA ¢ cic ndng d6 khac nhau nham nang
cao kha nang hinh thanh va sinh truéng cia bo ré lan Nghé
tam, qua d6 thic day su ting truong vé than 1a. Két qua thé
hién o bang 6.

S6 liéu bang 6 cho thay: B sung IBA va PAA vao moi
truong nudi cay da cé tac dung tich cuc dén chiéu cao ciy,
s 14 va su hinh thanh r& tir chdi in vitro. Tai thoi diém 6
tudn sau nudi cdy, cdy con & nong do 1 mg/l IBA va 0,5
mg/l PAA sinh truong tot nhét, cac chi tiéu chiéu cao cay,
sb la/cay, sb ré/cay, chiéu dai ré dat tuong tng la 6,5 cm;
5,3 la/cay; 7,3 ré/cdy; 2,87 cm (¢ cong thirc bd sung 1 mg/l
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IBA) va 6,16 cm; 5,18 la/cay; 6,5 ré/cay; 2,46 cm (¢ cong
thirc bd sung 0,5 mg/l PAA), cao hon hén so vé&i d6i ching
khong bd sung (chiéu cao cay chi dat 3,5-3,53 cm; $6143,0
1a/cay; s6 1& 2,5 ré/cay va chiéu dai r& 1,1-1,12 cm).

Bang 6. Anh hudng ciia IBA va PAA dén kha ning tao ré va sinh
trudng ctia chdi in vitro (sau 6 tudn nudi cay).

Nong Nong Chiéu S 14 S6 1 Chiél‘_l
do IBA do PAA cao cay (15) ) dai ré
(mg/l) (mg/l) (cm) (cm)
0,0 (B/C) - 3,50 ¢ 3,00 ¢ 2,50 e 1,12¢
0,5 - 5,30b 420b 6,20 b 2,13 ab
1,0 - 6,50 a 530a 7,30 a 2,87a
1,5 - 5,00 b 4,08 b 4,90 c 1,92b
2,0 - 4,60 b 4,00 b 3,70d 1,26 be
LSD (0,05) 0,93 0,6 0,32 0,74

- 0,0 (b/C) 3,53¢ 3,00c 2,50 ¢ 1,10 be
- 0,5 6,16 a 5,18 ab 6,50 a 2,46 a
- 1,0 5,42 ab 5,46 a 5,40b 2,00 ab
- 1,5 5,10b 5,08 b 4,50 ¢ 1,30 be
- 2,0 420 ¢ 5,02b 3,60d 0,92 ¢
LSD (0,05) 0,79 0,35 0,34 0,91

Trong cting mot cdt, cac cong thic co chi s6 ma khac nhau thi khac nhau
c6 y nghia ¢ mdc do tin cay 95%.

Tuy nhién, khi téng nong d6 IBA trén 1 mg/l va PAA trén
0, 5 g/l két qua co chidu nguoc lai: S6 ré giam, r& manh va
ngén va nhu vay, ngudng nong do 1,0 mg/l véi IBA va 0,5
g/l voi PAA duogc coi 1a phu hop.

Két luan
Qua nghién ctru timg giai doan cho thay:

- Giai doan tao PLBs: Moi truong VW + 20 g/l sucrose
+ 10% nudc dua + 7 g/l agar + 1,0 g/l than hoat tinh + 1,5
mg/I BA phu hop nhit cho viéc nudi cdy lat cit mong chdi
in vitro (1,0-1,5 mm), sau 6 tuan nudi céy dat 52% tTCL
phat sinh PLBs véi 30,1 PLBs/tTCL.

- Giai doan tai sinh chdi: Mbi truong VW + 20 g/l
sucrose + 10% nudc dua + 7 g/l agar + 1,0 g/l than hoat tinh
+ 2 g/l peptone + 1,5 mg/l BA + 0,5 mg/l IBA + 30 g/l dich
nghién bi ngd + 1 g/l tao Spirulina cé tac dung tét 1am ting
) lugong chdi va chiéu cao chdi in vitro nhan tir cum PLBs
(3-4 mm). Sau 8 tudn nudi cdy 16,82 chdi/miu duoc hinh
thanh v6i chidu cao choi dat 6,14 cm.

- Giai doan tao cay in vitro hoan chinh: Moéi truong VW
+ 20 g/l sucrose + 10% nudc dira + 7 g/l agar + 1,0 g/l than
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Hinh 1. Nuéi cay lat mong t& bao lan Hoang thao Nghé tam (Dendrobium loddigesii Rolfe) (A) Cay lan Hoang thdo
Nghé tam; (B) Chdi ndy mam ti dinh sinh tridng; (C) Cam Ging PLBs tif 1at méng t€ bao (tTCL); (D) Tai sinh choi

PLBs; (E) Cay in vitro hoan chinh.

hoat tinh + 1 mg/l IBA dem lai hiéu qua t6t nhat trong tao
cdy in vitro lan Nghé tim hoan chinh, sau 6 tuan nudi cy,
cay con co chiéu cao 6,5 cm véi 5,3 la/cay, 7,3 ré/cﬁy va
chiéu dai ré 2,87 cm.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
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.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
Vat ly
Héa hoc
Khoa hoc trai dat
Khoa hoc sy song
Khoa hoc mai trudng
Khoa hoc nano
Khoa hoc tinh toan

0. Cac linh vuc khoa hoc tu nhién khac

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 tl, 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 linh vuc khac cta 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 ching va truyén thong

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

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Panh gia hi¢u qua van dong tri lidu két hop vat 1y tri li¢u trong diéu tri
bénh nhan viém khép vai thé don thuan.
Pham Vén Minh, Vi Thi Duyén Trang

Nghién ciru tao hé phan phdi thuéc hwéng dich chi dong
chitosan-mixen-paclitaxel-aptamer wng dung dieu tri ung thu.
Nguyén Kim Thach, Li€u My Dong, L€ Pttc Vinh, Lé Quang Huin

Nghién ciru tong hop thudc generic letrozole quy mé 100 g/mé dat tidu
chuin dwoc dién USP38.

Nguyén Ctru Khoa, Nguyén Pai Hai

Phan tich vi hoc va thanh phin hoa hoc ciia lan mét 1a Nervilia
aragoana Gaudich - hg lan Orchidaceae thu hai & Kon Tum.

Tréin Thi Ngoc Mai, Trin Cong Luan

Phuong phip do cic dic tinh quang hoc ciia miu y sinh hoc bing hé

théng phén cwe 4nh sing trong chin do4n va theo dbi bénh tiéu dwong.

Bui Thi Ngoc Phugng, Nguyén Lé Trang Anh, Nguyén Minh Kim, Trinh
Thi Diéu Thudng, Pham Thi Thu Hién

Cong ngh¢ nhén giéng dich thé, ing dung trong nuéi trong nim so
vang (Pleurotus citrinopileatus).
Pham Thi Thu, L& Vin V¢, Tran Thu Ha, Nguyén Duy Trinh

Phén 14p, tuyén chon vi khuéin phén giai 1an, kali kho tan tir dit trdng
ca phé tai khu vec Tay Nguyén.

Nguyén Thi Thanh Mai, Chu Pirc Ha, Pham Phuong Thu, Nguyén Vin
Giang

Nghién ciru dnh huéng ciia cac chiing vi khuén ni sinh dén cay cao su
- Hevea brasiliensis giai doan veon wom.

Poan Pham Ngoc Nga, Ha Thj Ngoc Trinh, Ngé Tran Ngoc Quy, Nguyén
Hitu Hiép

Hé s di truyén va gia tri gibng wéc tinh v& ting khéi lwong, do day m&
lung, dd day co thiin va ty 1¢ nac ciia lon dwe Landrace cé ngudn géc tir
Phap va My.

Trinh Hng Son, L& Vin Sang

Khao sat hién trang ky thuit nuéi va sy tich liily carbon hitu co,
nitrogen va phosphorus trong ao nudi tdm thé chén tring thim canh
tai tinh Bac Liéu.

Nguyén Thi Bich Véan, Nguyén Phii Hoa

Nghién ciru khi ning nhin nhanh va tao ciy hoan chinh ciia chdi
Vanilla (Vanilla planifolia Andr.) in vitro.

Trin Thi Triéu Ha, Ld Thi Thu Hing, Vii Tuén Minh, Trin Thi Phuong
Nhung, Tran Thi Xuan Phwong

Nghién ciru nhén giéng lan Hoang thio Nghé tim (Dendrobium
loddigesii Rolfe) bing phwong phap nudi cdy lat méng té bao.

Nguyén Thi Lai, Pham Huong Son, Vii Manh Hai , Téng Xuan Trung

O 0 06 0

e 0

Evaluation of effectiveness of exercises therapy combined with
physiotherapy in treatment for patients with simple periarthritis of
the shoulder.

Van Minh Pham, Thi Duyen Trang Vu

Investigation on preparing an active drug delivery system for a
chitosan-micelle-paclitaxel-aptamer to treat cancer.
Kim Thach Nguyen, My Dong Lieu, Duc Vinh Le, Quang Huan Le

Research on the synthesis of generic drug - letrozole on a scale of 100
g per batch conforming to the United State Pharmacopeia (USP38).
Cuu Khoa Nguyen, Dai Hai Nguyen

Microscopic examination and chemical composition analysis of
one-leaf orchid Nervilia aragoana Gaudich - Orchidaceae family
harvested at KonTum.

Thi Ngoc Mai Tran, Cong Luan Tran

Method for measuring the optical properties of bio-materials
utilizing the polarized light system for diagnosis and monitoring of
diabetes.

Thi Ngoc Phuong Bui, Le Trang Anh Nguyen, Minh Kim Nguyen, Thi
Dieu Thuong Trinh, Thi Thu Hien Pham

Liquid fermentation technology, its applications in cultivation of
golden oyster mushroom (Pleurotus citrinopileatus).
Thi Thu Pham, Van Ve Le, Thu Ha Tran, Duy Trinh Nguyen

Isolation, selection of phosphate and potassium solubilising
rhizosphere bacteria from coffee cultivated soil of the Central
Highlands.

Thi Thanh Mai Nguyen, Duc Ha Chu, Phuong Thu Pham, Van Giang
Nguyen

Effect of diazotrophic bacteria on rubber trees - Hevea brasiliensis at
the nursery stage.

Pham Ngoc Nga Doan, Thi Ngoc Trinh Ha, Tran Ngoc Quy Ngo, Huu
Hiep Nguyen

Heritability and estimated breeding value of average daily gain,
back fat, loin thickness and lean meat percentage of Landrace boars
imported from France and the United States.

Hong Son Trinh, Van Sang Le

Studying the status of culturing techniques and the estimation of the
ability to assimilate organic carbon, nitrogen and phosphorus from
feed in intensive white leg shrimp (Litopenaeus vannamei Boone,
1931) ponds in Bac Lieu province

Thi Bich Van Nguyen, Phu Hoa Nguyen

Study on the rapid multiplication and planlets regeneration of
Vanilla planifolia Andr.

Thi Trieu Ha Tran, Thi Thu Hang La, Tuan Minh Vu, Thi Phuong Nhung
Tran, Thi Xuan Phuong Tran

Micropropagation of Dendrobium loddigesii Rolfe by thin cell layer
culture.
Thi Lai Nguyen, Huong Son Pham, Manh Hai Vu, Xuan Trung Tong
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