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Khoa hoc Néng nghiép

Phén Iap va tuyén chon mot sd dong ndm cd kha néing tic ché su phat trién
ca nam Corticium salmonicolor gay bénh trén cay cao su

Tran Hong Anh'*, V4 DPinh Quang!, Nguyén Thj Lién', Lwong Thi Thu Hang?

!Chi nhanh Vién Ung dung Cong nghé tai Tp H6 Chi Minh
2 Truong Dai hoc Quéc té Hong Bang

Ngay nhdn bai 10/6/2016, ngay chuyén phan bién 13/6/2016, ngay nhan phan bién 29/7/2016, ngay chap nhan ding 1/8/2016

Cao su (Havea brasiliensis Muell.Arg.) 1a mot trong nhirng ciy cong nghi¢p quan trong cia Viét Nam. Tuy
nhién, viéc phat trién va ting dién tich cdy cao su dang gip nhirng khé khin, trong d6 khé nhit 1a phong
va tri bénh cho ciy. Trong s6 cic bénh thuwong gip thi bénh nim hong do nim Corficium salmonicolor
gy ra 13 mot bénh phé bién. Trong nghién ciru nay, tir 20 miu dit vuon cao su va dat ty nhién da phén
lap duwge 65 chiing nAm moc va 288 chiing xa khuan. Kha ning ddi khang ciia 65 chiing nim moc ddi voi
sur phat trién ciia nim hong bién dong rit 16n theo thoi gian, trong dé 2 chiing PT15G9 va CT14G1 dbi
khang 100% v6i nAm hong chi sau 7 ngay nudi cay va chiing PC4G8 d6i khang 76% v6i nim hong sau 28
ngay nudi cdy. Dua vao dic diém khuin lac trén thach, quan sat dic diém vi hoc; dua vao khéa phan loai
ciia Robert A. Samson (1984) va ciia Bergey (1994) ¢6 thé xac dinh chiing PC4G8 1a nim Aspergillus sp.,
chiing CT14G1 13 nam Trichoderma sp., chiing PC15G9 1a xa khuan Kibdelosporangium sp. Viéc két hop
ca 3 chiing nay da we ché manh nhit sy phat trién ciia nim hong trén doan cit than cao su.

Tir khéa: cao su, corticium salmonicolor, nam hong, phdn ldp, vrc ché.

Chi s6 phén loai 4.1

pat van de Hon nita, viéc sir dung thudc hoa hoc vé lau dai s& anh
huong dén hé vi sinh vat d6i khang va con trung co
ich khac, tir @6 s€ anh huong tdi moi truong sinh thai.
Khéac véi thude hoa hoc, ché phém sinh hoc co6 cac
vu diém nhu khong giy anh huong tiéu cuc dén suc
khoe con ngudi, khong giy 6 nhiém méi truong, co
kha nang phan hiy, chuyén hoa cac chat hitu co, phé
thai, gop phan 1am sach méi trudng ma lai c6 tac dung
tiéu diét nam bénh gay hai nén cac nha khoa hoc trén
thé gii ndi chung va & Viét Nam noi riéng déu dang
tap trung nghién ctru. Chinh vi ly do do, chung t6i tién
hanh dé ta1 nghién ctru “Phan lap va tuyen chon mot
s6 dong ndm c6 kha niang trc ché sy phat trién ctia nAm
Corticium salmonicolor gy bénh trén cay cao su”.

Cao su (Havea brasiliensis Muell. Arg. ) la mot
trong nhung cdy cong nghiép dai ngay cung cip mu va
g0 cho rat nhleu nganh cong nghiép. Pay cling 1a cay
c6 gié tri kinh té cao trong linh virc nong - 1am nghiép.
Hién nay, cay cao su dang dugc m¢ rong dién tich va
voi viée ap dung khoa hoc k¥ thuat nén cho san lugng
kha cao, dong gbp vao su phat trién ctia nén kinh té.
Tuy nhién, viéc phat trién va ting dién tich cy cao su
dang gap nhitng van dé kho khan, trong d6 kho nhét 1a
phong va tri bénh cho cay. Trong sd cac bénh thuong
gap trén cao su tai Viét Nam thi bénh nam héng do ndm
Corticium salmonicolor giy ra 1a mot bénh pho bién,
nhat 12 & khu vuc Pong Nam B0 va ria phia Nam cua

Tay Nguyén [1]. Vit liéu va phuong phap nghién ciu
Dé tri bénh nim hong, thudc hdéa hoc nhu Vit licu

Validamycine (Validacin 5L, Vanicide 5SL...), o o . . .
hexaconazole (Alvin 5SC, Callihex 50SC...) phdi hop A’Vat. AZ eup han ldp nam d‘o‘z k}’zang: cac c?ungA flam
v6i chit bam dinh t6 ra c6 hiéu qua [2]. Tuy nhién, sy MO¢ hicu khi duge phan 1ap tir cac nguon mau dat:
dung thudc hoa hoc dé tri bénh cho cdy cao su trong - 11 mAu dat vuon cao su & huyén Thudn An, thi xi
thoi ky kinh doanh khong dé dang va ton nhiéu chi phi, Thu Dau 1, huyén Bén Cat va huyén Dau Tiéng, tinh
phu thudc vao chiéu cao cia cdy va dién tich tréng. Binh Duong.

*Tac gid lién hé: Tel: 0989369665; Email: saomai6@yahoo.com
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Khoa hoc Néng nghiép

Isolation and selection of some fungi
inhibiting Corticium salmonicolor
which causes pink diseases
on rubber trees

Summary

Rubber (Havea brasiliensis Muell.Arg.) is
one of the most important industrial plants
of Vietnam. However, the expansion of
rubber plantation in Vietnam is difficult
because of diseases on rubber trees. Pink
disease, caused by Corticium salmonicolor, is
a common disease on rubber. From 20 soil
samples collected in rubber plantation and
natural areas, 65 fungi and 288 actinomycetes
were isolated. The antagonistic ability
with Corticium salmonicolor of 65 fungi
varied greatly according to the follow-up
period. Among the isolated ones, CT14G1
and PT15GY9 were antagonistic 100% with
Corticium salmonicolor after 7 days of
culture, and PC4G8 was antagonistic 78%
with Corticium salmonicolor after 28 days
of culture. Based on the characteristics
of colonies and characteristics under
microscope; based on classifications of Robert
A. Samson (1984) and Bergey’s Manual of
Determinative bacteriology-9 (1994), PC4G8
is Aspergillus sp.; CT14G1 is Trichoderma
sp.; and PC15GY9 is Kibdelosporangium sp.
(actinomycetes). The combination of PT15G9
+ CT14G1 + PC4GS8 inhibited strongest the
growth of Corticium salmonicolor on cutting
branch of rubber trees.

Keywords:  corticium salmonicolor, fungi,
inhibition, isolated, pink disease.

Classification number 4.1
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aill

- 9 méu dat tu nhién & cac tinh Binh Duong, Binh Thuan,
Ninh Thuan, Lam Pong va Tp H6 Chi Minh.

Ndm hong gdy bénh hai cao su: duge phan 1ap va lam
thudn tir giébng cao su RRIV4 (ky hiéu 1a RRIV4) do Vién
Nghién ctru cao su Viét Nam cung cap.

Thén cao su dé thir tinh d@oi khéng: doan than cao su
thu thap trén cdy cao su gibng RRIV4 tir vuon cao su 5
nam tudi cua ong Ly Vin Xay, ap Bén Muong, xd An
Nhon T4y, Ca Chi, Tp H6 Chi Minh.

Phwong phdp nghién ciru

Phan ldp cdc ching ndam déi khdng: st dung phuong
phap pha lodng [3, 4]. Phéan 1ap va lam thuan cac gidng vi
sinh vat trong mau dat trén dia petri chira cic moi truong
Czapek-Dox va PGA. Bao quan céac chiing thuan nay theo
phuong phap thach nghiéng.

Khao sdt so bé kha nang ike ché sie phdt trién nam hong
ciia cdc ching nam  thu thdp dwoe: trén dudng kinh cua
thach dia chira moi truong PDA: cdy diém nim bénh
Corticium salmonicolor cach mép dia 3 cm, sau d6 cdy
diém nam dbi khang véi khoang cach giira hai diém céy 1a
3 cm, 1 ¢ nhiét d6 30°C [5]. Dia ddi chung 1a dia chi cay
nam bénh Corticium salmonicolor:

Tinh d6i khang v6i nAm Corticium salmonicolor (1)
duoc xac dinh theo cong thurc:

=100 - (100 R2/R1)

Trong d6: R1 1a duong kinh khuan lac Corticium
salmonicolor trong dia d6i chung; R2 1a duong kinh
khuan lac Corticium salmonicolor trong dia ciy chung
nam d6i khang.

Dinh danh va xac dinh dac tinh sinh hoc cua cac chung
cé kha néng trc ché sw phdt trién cia nam hong: dua
theo khoa phan loai ciia Robert A. Samson (1984) va cua
Bergey (1994).

Khdo sat hiéu qua doi khang ciia cdc ching vi sinh vit
tuyén chon voi chung nam bénh Corticium salmonicolor
trén doan cdt thdn cdy cao su con trong phong thi nghiém:
than cao su dugc khir tring va tao vét thuong kich thude 1
mm? ¢ gitta doan than bang kim tiém vo tring, 13y to ndm
hdng cdy trén vét thuong. 3 chung vi sinh vat co két qua
d6i khang manh nhat duoc nudi cdy trén moi truong PGA
va thu nhan bao tur sau 7 ngay. Nhung than cao su da gy
nhiém nam hong vao dung dich chira bao tir cac chung d6i
khang hodc nude cat trong 30 phut. Sau d6 dat than cao su
vao dia petri chtra gidy tham da dugc thim u6t bang nudc
cat khur trung, nudi ¢ nhiét do 30°C. B6 sung 1 ml nudc



Khoa hoc Néng nghiép

cat vao mdi dia sau 2 ngay nudi cay dé duy tri do am.
Sau 2-9 ngay, tién hanh do dudng kinh nim hong phat
trién trén than.

Xi Iy 56 ligu

Céc s6 liéu ghi nhan dugc danh gia bang phuong
phap phan tich phuong sai mot yéu té (One way anova)
va phép thir Duncan dé so sanh sy khéac biét giita cac
nghiém thirc & mirc ¥ nghia 0,05 (xir 1y thong ké bang
phian mém Statistical Program Scientific System -
SPSS phién ban 11.5 danh cho Window). Sy khéc bi¢t
c¢6 y nghia & mirc p = 0,05 cia cac gia tri dugc biéu
hién bang cac miu ty khac nhau kém theo sau sd trung
binh va sai s6 chuan.

Két qua va thao luan
Phén lgp cdc chiing ndm déi khing

Pé c6 thé phan lap cac ching ndm c6 kha ning
d6i khang voi nAm hong, méi trudng dat vuon cao su
vung Bong Nam B va mot s6 moi truong dat ty nhién
thugc vung Pong Nam B¢ va Nam Trung Bo da dugc
st dung. Cac miu dat dugc pha lodng va duoc cdy
trén méi trudng PGA va Czapek-Dox dé phan 1ap cac
chung vi sinh vat. Cac vi sinh vat phan 1ap dugc sau
khi quan sat khuan lac thuan chung sau 8 ngay nudi
cdy duoc tam phan chia nhu sau:

- Céc vi sinh vat dugc goi 1a nam khi khuan lac gdm
mot khoi nhitng s¢i dan xen voi nhau khi quan sat bang
mat thuong [6].

- Céc vi sinh vat dugc goi la xa khuén khi ¢6 khudn
lac kho va da sb c6 dang hinh phéong xa [7].

Sau khi phan 14p va lam thuin cac ching vi sinh
trén moi trudng PGA va méi trudng Czapek-Dox, sb
luong nam va xa khuan thu duoc cua tung mau dat
duogc thong ké trong bang 1.

Bang 1 cho thdy, d6i voi 11 mau dat vuon cao su,
ca hai moi truong PGA va Czapek-Dox déu c6 nam
mdc va xa khuan phat trién, trong d6 méi trudng PGA
¢6 s6 lwong nAm mdc phat trién nhiéu hon méi truong
Czapek-Dox (23 ching so voi 14 chang), nhung s6
lwong xa khudn phén lap duoc trén moi truong PGA lai
thap hon méi truong Czapek-Dox (52 ching so voi 61
chung). S6 lwong xa khuan phén lap dugc tir 11 mau
dat vuon cao su ciing 16n hon gip 3 14n so véi s6 lugng
nam mdc phan 1ap duoc (113 chung so véi 37 chung).
Nhu véy, trong dat vuon cao su ving Déng Nam B0,
xa khuan chiém wu thé hon so v6i ndm méc.
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Bang 1: 56 lwong cdc ching nam moc va xa khudn phan ldp dwoc
trén mai truong PGA va Czapek-Dox

Méi trudmg PGA Mbi truomng Czapek-
Ky hiéu , Do
mf'lu Sﬁ’ chﬁn'g So chﬁrzg Sﬁ, chﬁn'g So chﬁtzg
dat nam moc xq khuan nam moc | xa khuan
(chiing) (chiing) (chiing) (chiing)
Miu dit vuon cao su
Cl 0 6 0 4
C2 4 1 2 8
C3 3 7 4 6
C4 3 9 0 9
Cs 3 1 0 2
Co 3 10 2 6
C7 4 1 3 8
C8 0 5 0 3
Cc9 0 3 0 5
C10 1 3 0 3
Cl1 2 6 3 7
Téng 23 52 14 61
Mau dét tu nhién
T12 3 0 11
T13 2 0 16
T14 3 12 1 9
T15 2 1 8
T16 3 2 10
T17 0 11 0 16
T18 0 1 13
T19 0 1 11
T20 6 2 8
Téng 19 73 9 102

Tuong tu nhu tu dat vuon cao su, tir dat tu nhién
khi phan 1ap trén hai méi truong PGA va Czapek-Dox
déu c6 ndm mdc va xa khuan phat trién, trong d6 moi
truong PGA c6 s6 lugng ndm mdc phat trién nhidu hon
moi truong Czapek-Dox (19 chung so véi 9 chung) va
s6 lugng xa khuan phan 1ap duoc trén moi trudng PGA
thip hon méi truong Czapek-Dox (73 ching so voi
102 chang). So véi tir dat vuon cao su, s luong ndm
méc phén lap duoc tir dit ty nhién it hon (28 chung so
v6i 37 ching) nhung s lugng xa khuan phén 1ap dugc
tir dat ty nhién nhiéu hon gan gap 2 1an (175 chung so
v6i 113 chang). Tir 9 miu dat tw nhién khi phéan lap
trén 2 moi trudng, sé lugng xa khuan phén 1ap dugc
(175 ching) 16n hon gip 6 lan so v6i s6 lwong nam
mdc phan 1ap duoc (28 chung).

Nhu vay, twong tu nhu trong dit vuon cao su ving
bong Nam B9, xa khuan ¢ dat ty nhién vung Dong
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Nam B6 va Nam Trung Bo ciing chiém uu thé hon so
véi ndm moc. T 11 mau dat vuon cao su, trén moi
truong PGA di phan 1ap dugc tong cong 23 ching ndm
va trén moi truong Czapek-Dox da phan lap duoc 14
chung nam. TUr 9 mau dat ty nhién, trén moi truong
PGA da phan lap dugc tong cong 19 chung nAm va trén
moi truong Czapek-Dox da phan 1ap dugc 9 chung
nam. Cac chung nim nay dugc st dung dé thir tinh ddi
khang véi nam hong trén moi truong thach dia PDA
dé lya chon ching c6 kha ning dbi khang manh véi
nam héng.

Khdo sdt so by khd néng tec ché sw phdt trién nim
hong cua cac ching nam thu thdp dwoc

Céac nam phan 1ap duoc duge phan lam 4 nhoém dé
khao sat so bo kha nang uc ché sy phat trién cia nam
hdng:

Nhom 1: ndm phén lap tir dat vuon cao su trén moi
truong PGA, ky hiéu 1a PCiGj, trong d6 i dé chi thir ty
mau dét vudn cao su, bién thién tir 1 dén 11 va j dé chi
s thir tu ciia ndm phan lap duoc trén méi truong PGA.

Nhom 2: ndm phén lap tir dat vuon cao su trén moi
truong Czapek-Dox, ky hiéu 1a CCiGj, trong d6 i dé
chi thtr tw mau dat vuon cao su, bién thién tir 1 dén 11
va j dé chi s6 thtr tu ctia ndm phan lap duogc trén moi
truong Czapek-Dox.

Nhom 3: ndm phan lap tir dat ty nhién trén méi
truong PGA, ky hiéu 1a PTmGn, trong d6 m dé chi thir
tu mau dat tu nhién, bién thién tir 12 dén 20 va n dé chi
s6 thir ty ciia ndm phén 1ap duoc trén moi truong PGA.

Nhom 4: ndm phan 1ap tir dat ty nhién trén méi
truong Czapek-Dox, ky hi¢u 1a CTmGn, trong d6 m
d¢ chi thir tw mAu dat ty nhién, bién thién tir 12 dén 20
va n dé chi sd thir ty ciia nAm phan lap duoc trén moi
truong Czapek-Dox.

Ty 1é d6i khang cua céc ném phan 1ap duogc dbi voi
nam hong sau 7 ngay duoc thé hién ¢ bang 2.

Bang 2 cho thay, sau 7 ngay cdy ddi khang, hau hét
cac nidm phan 1ap dugc tir dit vudn cao su trén moi
truong PGA déu c6 kha nang ddi khang v6i nAm hong,
nhung ty 1¢ ddi khang cua cic chung khac nhau 1a rat
khac nhau. Ty 1¢ ddi khang sau 7 ngay cdy bién dong
tir 4,38 dén 48,72%, trong do chung PC6G4 va PC4G8
d3 d6i khang véi ndm hong cao nhét va khéac biét co ¥
nghia thong ké so véi cac nam khac, dat ty 1¢ d6i khang
42,8 va 48,7% tuong Gmg sau 7 ngay.

TAP CHI
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Bang 2: 1y Ié doi khéng cia cdc ndm phdn lap doi véi nam hong sau 7 ngay

Nhom1 | TLdfikhing | Nhém2 | TLdfikhing | Nhom3 | TLddikhing | Nhém4 | TLGikhing
PCXGL | 969:14lab | CC2GI | 3174£197de | PTIZGI | 416453830 | CTHGL | 100:000¢
POIGY | 18198383cd | CC2G3 | 1581l14be | PTIZGS |  780:082bc | CTISGL | 3430:42c
PC2G4 | 996:322ab | CC3GI | 3312£165de | PTIZGI0 | 2873:030g | CTI6GL | 480:082a
PCIGS | 438¢139a | CC3G2 | 1939053¢ | PTISGL | 1895:078¢f | CTI6G2 | 17114400
PC3GL | 32812006y | CC3G8 | 823:165a | PTIGT | 080:008a CTISGE | 4785:282d
PCIGY | 18144099¢d | CC3G9 | 1809:197¢ | PTI4GE | 938:28bc | CTISGI | 1882¢149b
PC3GS | 15,544092bc | CCOGL | 1468:197b | PTI4GT |  733047b CT2066 | 32,20:198¢
PCAGL | 942070ab | CCOG2 | 25861694 | PTI4GI0 |  875:189bc | CT20GI0 | 1350:281b
PCAG8 | 48723561 | CCTGL | 3131092de | PTISGI | 1L11£189bed | CT20GI | 1445:340b
PCAGIL | 1660<192be | CCTG3 | 3211£507de | PTISGY | 100:0,00i

PCSGL | 21,10:099¢cde | CCTG6 | 31,69:0.95de | PTIGGI | 8,54£2,00be

PCSG2 | 16604141 | CCUGI | 996£1%ab | PTI6G2 |  2835+127¢

PCSG3 | 15014053be | CCIGS | 37,704092¢ | PTI6GS | 1761218

PC6GL | 2687:063¢f | CCIGY | 1445:089bc | PT20GI | 2103048 f

PCOG4 | 42802430 hi PTG | 21302025 f

PCOGS | 7334047a PT20G3 | 1652032 def

PCTG2 | 26365167f PT0G4 | 19238227 cf

PCTG3 | 22,771, 14 cde PT20GS | 13452273 bede

PCTG4 | 2482:429de PT20GY | 13.92:401 cde

PCTGE | 39532525 ¢h

PCIOGL | 15,52¢0,63 be

PCIGI | 3996159 gh

PCIGY | 20.872,69 cde

Cdc s6 trung binh trong cét voi cdc mau tw khac nhau
thi khac biét co y nghia ¢ mirc p=0,05
Tuong ty nhu nhimg ndm phan lap dugc tir vuon
cao su trén moi truong PGA, sau 7 ngay cay dbi khang,
hau hét cac ndm phan lap duogc tir dat vuon cao su trén
moi truong Czapek-Dox déu c6 kha ning dbi khang
v6i ndm hong va ty 1é ddi khang cua cac chung khac
nhau 1a rt khac nhau. Ty 1¢ d6i khang sau 7 ngay cdy
bién dong tir 8,23 dén 37,70%, trong d6 cac ching
CC3G1, CC7G6 va CC11G5 dbi khang véi nam hong
cao nhit va khac biét c6 ¥ nghia thong ké so véi cac
nam phan 1ap dugc tir vuon cao su trén moi truong
Czapek-Dox, dat ty 1¢ di khang tuong tng 14 32,1%,
31,7% va 37,7%. Ty 1& dbi khang nay 1a thap hon so
v6i ching PC6G4 va PC4GS8 phan lap duoc tir dat
vuon cao su trén moi truong PGA.

Béang 2 ciing thé hién hau hét cac ndm phén lap
duoc tir dat ty nhién trén moi truong PGA déu c6 kha
nang d6i khang véi nam hong sau 7 ngay va ty 1¢ dbi
khang cua cac chung khac nhau ciing rat khac nhau,
bién dong tir 0,80% dén 100,00%, trong d6 ching
PT15G9 dbi khang 100% véi nAm hong va khéc biét
c6 ¥ nghia thong ké so véi cac ndm phan 1ap duoc tir
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dat tu nhién trén moi truong PGA khac. To cta ching
PT15G9 da tan cong va moc de lén to cua nam hong
chi sau 7 ngay cay doi khang (hinh 1).

(a) (b)
Hinh 1: chiing PT15G9 déi khang véi ndm hong trén méi truong PDA sau 7 ngdy

(a) mat truce (b) mat sau

Tuong tu nhu nhitmg ndm phan lap dugc tir dat tu
nhién trén moi trudng PGA, sau 7 ngay cay d6i khang,
hau hét cac nAm phan lap duogc tir dat ty nhién trén moi
truong Czapek-Dox déu c6 kha nang d6i khang véi
nam hodng voi ty 18 dbi khang bién dong tir 4,80 dén
100,00%, trong d6 ching CT14G1 d6i khang 100%
v6i nAm hong va khac biét c6 ¥ nghia théng ké so véi
cac ndm phan 1ap dugc tir dat ty nhién trén méi truong
Czapek-Dox khac. To ctia ching CT14G1 ciing da tin
cong va moc dé 1én to ciia nam hong chi sau 7 ngay ciy
d6i khang tuong tu nhu ching PT15G9 (hinh 2).

(a) (b)
Hinh 2: chung CT14G1 doi khang voi nam hong trén méi trwong PDA sau 7 ngay
(a) mat trucc (b) mat sau
Dinh danh va xdc dinh ddc tinh sinh hoc cua cdc
chiing ¢6 khd néng irc ché sw phdt trién ciia nim
hé‘ng

Dinh danh chung PC4G8:

Quan satdac diém khuén lac trén thach: PC4G8 moc
sau 2 ngay nudi cdy trén moi truong PGA. PC4G8 ¢
mau xanh luc dam khi phat sinh bao tur, to nam tréng &
ria khuan lac. Dang mat khuén lac min, khong ¢6 khia.
Mép khuan lac mong, khong co giot tiét. Khuan lac
khong mui va khong co sic td hoa tan (hinh 3a).

Quan sat dac diém vi hoc: sau khi nhudm va quan
sat to ndm va bao tir dudi kinh hién vi quang hoc & vat
kinh x40 va x100, PC4G8 c6 cac dic diém: sgi ndm co
véach ngan ngang, khuan ty hinh thanh mét cong mang
bao tr va bao tir dinh véi cong mang tui bao tir khong
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vach ngan va khong xuét phat tir té bao chén, tai hay
bong 1a t& bao da nhan va phat trién bé mat gan lién
voi céc the binh, thé binh bac 1, mdi thé binh 1a ciu
tric da nhan va trén dau thé binh tao thanh mot chudi
bao tir dinh, nhitng bao tr non & trong va cang xa cang
gia. Bao tir dinh ¢6 hinh tron, khong c6 ti bao boc, gia
sinh bao tir tran v6i dinh phong to (hinh 3b).

fa} ()

Hinh 3: (a) khudn lac va (b) dac diém vi hoc ciia chung PC4GS8 o vdt kinh x40

Nhu vay, dua vao dac diém cua khuén lac, dic diém
vi hoc va dua vao khoa phén loai cua Robert A. Samson
(1984) c6 thé phan loai ching PC4G8 nhu sau: gidi:
Fungi; nganh: Ascomycota; 16p: Eurotiomycetes; bo:
Eurotiales; ho: Trichocomaceae; giéng: Aspergillus.

Dinh danh chung CTI14G1:

Quan sat dic diém khuan lac trén thach: CT14G1
moc sau 5 ngay nudi ciy trén moi truong Czapek-Dox
c6 mau xanh luc dam khi phat sinh bao tu, to ndm tréng
6 ria khuan lac. Khuén lac gdm nhitng vong tron dong
tam, dang mat khuén lac g6 ghé, khong c6 khia, mép
khuén lac mong, khong co giot tiét. Khuan lac khong
mui va khong co sic t6 hoa tan (hinh 4a).

Quan sat dac diém vi hoc: sau khi nhudém va quan
sat to ndm va bao tir dudi kinh hién vi quang hoc & vt
kinh x40 va x100, CT14G1 ¢6 céac dic diém: soi nAm
khong ¢ vach ngan ngang. Gia sinh bao tir trdn, khong
¢6 dinh phdng to. Té bao sinh bao tir tran hinh binh, thé
binh ¢6 ngan, thé binh 13 rét. Bao tir dinh hinh thanh tir
nhirng cum trén nhirng cudng bao tir dinh, bao tir dinh
¢6 hinh tron, khong c6 ti bao boc (hinh 4b).

®

Hinh 4: (a) khudn lac va (b) dc diém vi hoc ciia ching CT14G1
o vt kinh x40
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Nhu vay, dua vao dac diém cta khuéan lac, dic diém
vi hoc va dua vao khoa phan loai cua Robert A. Samson
(1984) c6 thé phan loai chung CT14G1 nhu sau: gidi:
Fungi; nganh: Ascomycota; 16p: Eurotiomycetes; bo:
Eurotiales; ho: Trichocomaceae; giéng: Trichoderma.

Dinh danh chung PT15G9:

Quan sat dic diém khuan lac trén thach: PT15G9
moc sau 3 ngay nudi cay trén moi truong PGA c6 mau
trang, dang mat khuin lac min, khong c6 khia, mép
khuén lac mong, khong co giot tiét. Khuan lac khong
mui va khong co sic t6 hoa tan (hinh 5a).

Quan sat dic diém vi hoc: sau khi nhudém va quan
sat to ndm va bao tir dudi kinh hién vi quang hoc &
vat kinh x40 va x100, PT15G9 ¢6 cac dic diém: soi
khuan ty khi sinh khong c6 vach ngin ngang, bao tir
nam trong bao nang (nang bao tir, bao tir kin). C6 2
dang bao nang ciing ton tai: bao nang hinh soi va bao
nang hinh ciu (hinh 5b).

Hinh 5: (a) khudn lac va (b) ddc diém vi hoc cia chung PC15G9
o vdt kinh x100

Nhu vay, dua vao dac diém cua khuan lac, dic
diém vi hoc va dwa vao khoa phan loai cua Bergey
(Bergey’s Manual of Determinative Bacteriology-9)
c6 thé phan loai ching PT15G9 nhu sau: gidi:
Bacteria; nganh: Actinobacteria; 16p: Actinobacteria;
bo: Actinomycetales; ho: Pseudonocardiaceac; giéng:
Kibdelosporangium.

Khdo sdt higu qud doi khdng ciia cdc chiing vi
sinh vit tuyén chon véi chiing ndm bénh Corticium
salmonicolor trén dogn cdt thin cdy cao su con trong
phong thi nghiém

Kha nang trc ché nim hong cta 3 vi sinh vat tuyén
chon trén doan cit cao su trong phong thi nghi¢m dugc
thé hién qua chiéu dai vét nam bénh trén than cao su
theo thoi gian. Chidu dai vét ndm bénh sau khi xtr ly
céc vi sinh vat cang ngan thi kha ning ddi khang cua
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céc vi sinh vat di véi nAm hong cang cao. Sau khi gay
nhidm nam bénh trén than cao su va xtr Iy hdn hop cac
vi sinh vat c6 kha nang d6i khang manh v6i nAm hong,
chiéu dai vét nAm bénh dugc theo doi theo thoi gian va
dugc thé hién qua bang 3.

Bang 3: chiéu dai vét nam bénh (mm) theo thoi gian

Chiéu dai vét ndm benh (mm)
Cong thire theo thoi gian

Sau 2 ngay | Sau4ngay | Sau7ngay | Sau 9 ngay
Déi chimg - khong nhing nude 5,67£0,67b | 7,67£0,88 ¢ | 10,33£2,19b | 17,00£0,58 ¢
péi ching - nhing nuoc 6,00£0,58 b | 6,67£0.88 bc | 9,86+2,18b | 16,67x1,76 ¢
Nhiing hon hop PT15G9 + CT14G1 2,67£0,67a | 6,67£0,67be | 10,83+1,92b | 12,00£2,08 b
Nhiing hon hp PT15G9 + PC4GS 2,67+0,33 a | 5,00£0,58 ab | 6,33£0,67 ab | 2,67+0,33 a
Nhiing hén hop CTI4G1 + PC4GS 533+088b | 6,67£033b | 9,801,56b | 10,60+140b
Nhinghén h"pplézgfg FOTHOI 1 b0s58a | 3330883 | 1334030 | 233:033

Cdc s6 trung binh trong cét voi cdc mau tw khac nhau
thi khac biét co y nghia ¢ mirc p=0,05

Béng 3 cho thiy, chi sau 2 ngay, chiéu dai vét nim
hong trén than cao su c6 xir Iy cac vi sinh vat doi khang
v6i ndm hong da ngdn hon ¢ y nghia thong ké so véi
cac cong thirc ddi chimg khong xr 1y.

Hai cong thirc d6i chimg khong nhung nude hoic
nhung nudce cho chiéu dai vét ndm hdng trén than cao
su khong khac biét c6 ¥ nghia théng ké. Cac cong thic
xtr Iy hdn hop cac vi sinh vat ddi khang véi nam hong
thi khac biét c6 y nghia théng ké vé6i cac cong thirc ddi
ching & tat ca cac thoi diém theo dai.

Khi két hop mdi 2 vi sinh vat d6i khang v&i nhau,
hon hop CT14G1 + PC4GS t6 ra chua higu qua sau 2
ngay xu ly, tuy nhién, sau 4 ngay xu ly thi cong thuc
nay ciing e ché sy phat trién cia nAm hong trén than
cao su c6 ¥ nghia thong ké so véi dbi ching.

Trong cac cong thirc xir 1y vi sinh vt di khang thi
viée két hop ca 3 chung vi sinh té ra 1a c6 hiéu qua dbi
khang véi nAm hong manh nhat & cic thoi diém theo
ddi, chiéu dai vét ndm hong gy bénh cta cong thirc
nay chi 2 mm sau 2 ngay so vdi 5,7-6 mm sau 2 ngay
& cong thirc dbi chimg va chi 2,33 mm so véi 16,67-17
mm sau 9 ngay & cong thirc d6i chung.
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Hinh 6: ndm hong phat trién trén than cao su khi xit Iy hodc khéng xi Iy
hon hop PT15G9 + CT14G1+ PC4GS: (a) sau 2 ngay, (b) sau 9 ngay

Két luan

Tir 11 miu dat vudn cao su ving Pong Nam B
phan lap trén moi trudng PGA dugc 23 chung nim
mdc, 52 ching xa khuan; trén méi trudng Czapek-Dox
dugc 14 chung ndm méc, 61 ching xa khuan. Tur 9
mau dét ty nhién ving Péng Nam B va Nam Trung
B6 phan 1ap trén moi trudng PGA dugc 19 chung ndm
mdc, 73 ching xa khuan; trén moi trudng Czapek-Dox
duge 9 chung ndm mdc, 102 ching xa khuan. Ty 1¢
d6i khang cua cac chung khac nhau bién dong rat 16n
tiy theo ting ching. Sau 7 ngay, ty 1& doi khang cua
céc ching phén 1ap duogc ddi véi ndm hong tir 0,80 dén
100%.

Céc ching nam co6 kha niang ddi khang cao véi
nam hong gom céc chung PC4GS, PC6G4, CC3Gl,
CC11GS5, PT15G9 va CT14Gl1. Chung CT14G1 va
PT15G9 c6 kha nang d6i khang v&i nam hong dat ty 18
100% sau 7 ngay cdy ddi khang. Trong céc ching con
lai thi ching PC4G8 c6 kha niang d6i khang v6i ndm
hong cao nhat, ty 1& ddi khang dat 48,72% sau 7 ngay.
Dua vao dic diém khuén lac trén thach va dic diém
vi hoc; dua vao khoa phan loai cua Robert A. Samson

TAP CHI

ghoaHoC\i

o \iAF \lam 59(2) 2.2017
CUNG NGHE 11T

1Yaitl

(1984) va khoa phan loai ciia Bergey (Bergey’s Manual
of Determinative Bacteriology-9) c6 thé xac dinh 3
chung c6 kha ning dbi khang manh véi nAm hong:
chung PC4G8 1a nim Aspergillus sp.; chung CT14G1
12 nAm Trichoderma sp. va chung PC15G9 14 xa khuan
Kibdelosporangium sp.

Viéc két hop ca 3 ching vi sinh PT15G9 + CT14G1
+ PC4G8 di tre ché manh nhét su phat trién ctia nAm
hdng: chiéu dai vét nAm hdng gy bénh ciia cong thirc
xtr Iy hdn hop bao tir ciia ba chiing PT15G9 + CT14G1
+ PC4GS8 chi 2 mm sau 2 ngay so véi 5,7-6 mm sau
2 ngay & cong thirc dbi chung va chi 2,33 mm so véi
16,67-17 mm sau 9 ngay & cong thirc dbi chimg.
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Nghién ctu tac nhan gay bénh thoi qua chom chom (Nephelium lappaceum L.)
sau thu hoach 6 Dong bang song Clu Long
Thach Thi Ngoc Yén', Nguyén Vin Thanh!, Nguyén Vin Phong?
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Thdi qua 12 mdt trong nhirng vin dé nghiém trong giy nén nhirng ton thit diang ké sau thu hoach déi voi
chdém chém. Véi muc dich hd tro cho viéc tim ra céc giai phap kiém soat bénh sau thu hoach trén chom
chém mét cach hiéu qua, dé tai “Nghién ciru tac nhan giy bénh sau thu hoach trén qua chém chém 6 Pong
bing séng Ciru Long” di dwoc thwe hién. Muc tiéu ciia nghién ciru 13 phén lap, dinh danh va danh gia
diéu kién méi trwong nudi cdy anh huwéng dén sy sinh truweéng va phat trién ciia cic chiing nim dwoc phan
1ap. Két qua cho thiy, ¢é 7 chiing nam dwoc phan lap va dinh danh gdm: Lasiodiplodia pseudotheobromae,
Phomopsis mali, Lasmenia sp., Gliocephalotrichum cylindrosporum, Pestalotiopsis virgatula voucher,
Pestalotiopsis clavispora va Fusarium verticillioides 13 tac nhan giy nén bénh thdi qua sau thu hoach &
chom chom, trong do hai ching Lasiodiplodia pseudotheobromae, Phomopsis mali 1a tac nhan gay bénh
nghlem trong nhit. Tri¢éu ching biéu hién dac tru’ng trén qua ch6m chom sau thu hoach la thdi lan mo va
thdi den, ¢6 thé nhan dang va nhin thay bang mit thwong. Nhin chung, tit ca cac chiing nim nay déu phat
trién tot trén 3 moi trwong nudi cdy PDA (potato dextrose agar), PCA (plate count agar) va MEA (malt
extract agar) & khoang nhiét o ti thiéu 25-30°C va pH 6-8. Trong tit ca cac nAm dwoc phén lap, chiing
Lasiodiplodia pseudotheobromae c¢6 khoing nhiét d sinh truwong rong (15-35°C) va nam Pestalotiopsis
virgatulavoucher c6 thé phat trién & nhiét do twong doi cao (45°C).

T _khoa: chom chom, fusarium verticillioides, gliocephalotrichum cylindrosporum, lasiodiplodia
pseudotheobromae, pestalotiopsis clavispora, pestalotiopsis virgatulavoucher, phomopsis mali.

Chi sé phdn logi 4.1

pat van de thyc hién dua trén nguyén 1y kiém soat trudc va sau
thu hoach, va van dé khoa hoc can giai quyét 1a phai
hiéu rd vé tac nhan gy nén bénh théi. Vi chém chom
va diéu kién méi trrong san xuat & Viét Nam, hau nhu
chua thdy thong tin nghién cru nao vé van dé nay. Do
do, viéc phan lap nham xéac dinh tic nhan gay bénh
thdi qua sau thu hoach va danh gia mot s6 diac diém
sinh hoc cua chdm chom trong diéu kién in vitro 1a can

Chom chom (Nephelium lappaceum L.) 1a loai cay
an qua ¢ ving nhiét déi co ngudn gdc tir quan dao
Malaysia va duoc trong phd bién ¢ Thai Lan, Myanma,
Srilanka, An D, Viét Nam, Philippines, Indonesia...
Trong s6 céac loai cdy an qua nhiét doi, chém chom
duoc xép vao loai cay an qua dugc uva chudng. O Viét
Nam, chom chém duoc tréng tap trung & mot s6 tinh »
phia Nam véi téng dién tich 24.613 ha va san lugng  thi€t.
khoang 311.905 tan [1]. Tuy nhién, viéc tiéu thu chdm

N o ; ) N Vat liéu va phwong phap nghién ciu
chom tuoi gap nhicu kho khan do chdm chom sau thu

hoach bi hu hong rat nhanh. Cing véi viée hoa nau vo Vit li¢u
trai nhanh, bénh thoi 1a mgt van dé nghiém trong doi Trai chém chém giéng Java dugc thu hoach &

v6i chom chom va duge xem nhu 1a mot trong nhing 44 chin thuong mai tir céc tinh Tién Giang, Bén Tre
nguyén nhan chinh gy nén sy that thoat cao sau thu 3 viph Long. Mbi truong nudi Céy: PDA (potato
hoach. dextrose agar), PCA (potato carrot agar), MEA (malt

V6i rau qua twoi noi chung va chom chom néi  extract agar), WA (water agar). Dung cu phuc vu nudi
riéng, kiém soat hiéu qua bénh théi sau thu hoach phai ~ cdy: dia petri, hop nhua chuyén dung dé nuéi cdy kiém

‘Tac gia lién hé: Tel: 0917476982, Email: thachyen31@gmail.com
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Study on postharvest rot disease causing agents on
rambutan (Nephelium lappaceum L.)
in the Mekong River Delta

Summary

Rot disease is one of the most serious issues causing
considerable postharvest losses of rambutan. With
the aim to support in finding out effective control
approaches, an investigation tittled “ Studies on
causal agents of postharvest rot diseases on rambutan
in Mekong River Delta” was carried out on aspects
of isolation, identification, and evaluation of culture
conditions on growth and development of the isolated
fungi. Results indicated that there were seven fungi
recored as agents causing postharvest rot diseases
on rambutan, i.e. Lasiodiplodia pseudotheobromae,
Phomopsis mali, Lasmenia sp., Gliocephalotrichum
cylindrosporum,  Pestalotiopsis  virgatulavoucher,
Pestalotiopsis clavispora and Fusarium verticillioides;
and the two strains Lasiodiplodia pseudotheobromae
and Phomopsis mali were the most serious pathogens.
Two featured symptoms as cloudy and black caused
by these fungi could be regconised by naked eyes.
All these fungi were grown well on all three cultures
of PDA (potato dextrose agar), PCA (potato carrot
agar), and MEA (malt extract agar) in optimum
ranges of temperature 25-30°C and pH 6-8. Among
the examined fungi, Lasiodiplodia pseudotheobromae
had a wide growing temperature 15-35°C, and
Pestalotiopsis virgatulavoucher could be grown at high
temperature (45°C).

Keywords: fusarium verticillioides, gliocephalotrichum
cylindrosporum, lasiodiplodia  pseudotheobromae,
pestalotiopsis clavispora, pestalotiopsis
virgatulavoucher, phomopsis mali, rambutan.

Classification number 4.1

chung tac nhan (dugc dung trong thyc hién quy trinh
Koch).

Phwong phdap phan ligp xdc dinh tic nhdn gdy
bénh thoi sau thu hoach trén chém chom

Xdc dinh triéu chung va thu thdp mau bénh xudt
hién sau thu hoach trén qua chom chém: mau chom
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chom thu hoach tir cac vuon duoc dua vé phong thi
nghi¢m trir 6 nhiét d§ phong va nhiét d bao quan lanh
13°C (day la nhiét d6 bao quan cia chom chém) dé
quan sat sy phat trién ciia bénh. Chom choém co triéu
chung bénh dac trung (nhu thdi den mo, thdi den mot
ving, théi lan mo...) duoc Iy di phén lap.

Phdn Idp: miu nim bénh dwgc phan lap tir qua
chém chom duoc thu thap & mot sb tinh Pong bang
song Ctru Long nhu dd néu trén va dugc nudi cdy trén
moi truong PDA, G ¢ 28+2°C, trong 7 ngay [2].

Phwong phdp kiém chikng tic nhén gay bénh théi
qud chom chom theo quy trinh Koch

Chom chom dugc rira trong dung dich chlorine, sau
d6 xir Iy voi con dé khir tring trude khi chung nam.
Céc dung cu dung mau déu duge tiét trung, thao tac
thi nghiém duoc thyc hién trong ti cdy v6 tring. Nam
phan lap dugc kiém chimg c6 do tudi sinh truong 7
ngdy trong mdi truong nudi cdy. Cac mau nam duoc
lay nhidm trén trai theo hai hinh thirc c6 gay vét thuong
va khong gay vét throng. Mau 1ay nhiém (chém chom)
sau d6 dugc dat trong hop nhya c6 do am cao 90-95%
va 0 & hai nhiét d6 (nhiét do phong va 13°C). Nam
bénh phat trién trén chom chom dugc quan sat dinh ky
voi triéu ching xuat hién dugce so sanh voi triéu ching
bénh dugc ghi nhan trude do trén trai.

Céac ching nam phan 1ap dugc sau khi qua kiém
ching theo quy trinh Koch, miu ndm duoc gui di
dinh danh bang phuong phép sinh hoc phén tir [3] véi
cac budc sau: ly trich DNA, gidi trinh ty va sau do st
dung phan mém Blast N dé so sanh trinh tir gene 28S
rRNA trong NCBI (National Center for Biotechnology
Information).

Ddnh gid mét s6 diéu kign moi trwong nuéi cdy
(nhiét dp, pH va thanh phin méi trwong) dén sw sinh
truwéng va phdt trién ciia cdc tic nhin gy bénh théi
qud chom chom

Thi nghiém 1: khao sat anh hudng cta nhiét d6 dén
su sinh truong cua nam duge bé tri gém 8 muc nhiét
do: 10, 15, 20, 25, 30, 35, 40, 45°C (cac mau nam da
cdy trén dia Petri dugc dit trong ti dinh 6n). Mdi muc
nhiét do duoc lap lai 3 1an, mdi lan 1 dia Petri.

Thi nghiém 2: khao sat anh huong cia pH dén sy
sinh truong va phat trién ciia nAm dugc bd tri gdm c6
6 muc pH khac nhau: 4; 4,5; 5; 6; 7; 8 béng cach diéu
chinh méi truong nudi cdy. Mi nghiém thirc dwoc lap
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lai 3 1an, mdi 1an 1 dia Petri.

Thi nghiém 3: khao sat anh hudng ctia moi truong
dén su sinh truong va phat trién caa nim dugc bd tri
g6m 4 loai moi truong: PDA, PCA, MEA, WA. Mdi
nghiém thirc dugc 13p lai 3 1an, mdi 1an mot dia Petri.

Phan tich sé ligu
Céc s6 liéu thu thap dugc dugc phan tich théng ké

va so sanh theo phép thir LSD ¢ mirc ¥ nghia 5% bang
phan mém SAS, version 9.1.

Két qua va thao luan

Két qud phan ldp tac nhan gay théi trén qud chom
chom

Chom chém sau khi thu hoach & céac tinh Bén Tre,
Tién Giang va Vinh Long duoc ton trit & diéu kién
nhiét d6 phong va 13°C, sau 7 ngay bao quan déu bat
dau xudt hién cac vét bénh thdi qua (hinh 1). Mau bénh
duoc biéu hién rd rang, vét bénh dic trung dugc lya
chon dé phan lap, triéu ching dugc mé ta & hinh 3.

MAu 7 ngay sau
thoi gian bao quan
13°C

STT Dia diém thu miu Méu ban diu

Xa Vinh Binh, huyén cho Lach,
tinh Bé Tre

Xa Tan Phong, huyén Cai Lay,
tinh Tién Giang

Xa Binh Hoa Phudc, huyén Long
Ho, tinh Vinh Long

Hinh 1: triéu chitng mdu bénh thu thip ¢ Bén Tre, Tién Giang va Vinh Long
sau 7 ngay bao quan ¢ 13°C

V6i 2 tridu ching thdi dic thu d6 1 théi lan mo va
thdi den (phan bd & chan rau hay trén bé mat vo trai)
& tat ca cac mau, chung t6i da phan 1ap dugc 7 ching
nam thé hién 7 triéu chimg dic trung gay thdi trai chom
chém ciing nhu hinh dang khuan ty dugc quan séat khi
chung sinh trudng va phat trién trong moi trudng PDA.
Véi thdi den c6 nhidu ndm gay ra nhu Lasiodiplodia
pseudotheobromae, Lasmenia sp., Gliocephalotrichum
cylindrosporum., Pestalotiopsis virgatula voucher va
Fusarium verticillioides, tuy nhién v6i thdi lan mo hau
nhu chi ¢6 nAm Phomopsis mali giy nén. Két qua dinh
danh cho thay, cac nim gay bénh théi trén chom chom
la: Lasiodiplodia pseudotheobromae, Phomopsis mali,
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Lasmenia sp., Gliocephalotrichum cylindrosporum,
Pestalotiopsis virgatula voucher va Pestalotiopsis
clavispora. Két qua nay ciing phi hop véi cac nghién
ciru xac dinh ndm bénh trén chém chom duge thuc
hién bdi Abdollahzadeh, Jeewon, Phillips...[4-11].

Kiém chirng tic nhin gdy bénh theo quy trinh
Koch

Céac mau nam sau khi ching bénh 1én trai theo quy
trinh Koch déu cho két qua triéu chting bénh giéng nhu
triéu chimg bénh ban du phan 1ap. Sau 1 ngay ching
bénh, ¢ diéu kién nhiét d6 phong, cdc ching ndm
Lasiodiplodia psedotheobromae, Phomopsis mali va
Lasmenia sp. déu biéu hién bénh va ting dan theo thoi
gian (hinh 2). Cac ching nim con lai (Fusarium sp.,
Gliocephalotrichum cylindrosporum, Pestalotiopsis
virgatula voucher va Pestalotiopsis clavispora) sau 3
ngay triéu chirng nim bénh méi bat dau biéu hién. Tuy
nhién, & diéu kién 13°C thi triéu ching bénh biéu hién
rat cham ¢ tat ca cac chung nam, dén ngay tha 5 tro di
m&i bat ddu co triéu chimg.

Sau | ngay Sau 2 ngay Sau 4 ngay

Sau 3 ngay

L. psedotheobromae

Phomopsis mali

Lasmenia sp.

Hinh 2: triéu chirng bénh cua Lasiodiplodia psedotheobromae,
Phomopsis mali va Lasmenia sp. sau thoi gian ching theo quy trinh Koch

Céc triéu chimg duoc phan 1ap lai va két qua phan
1ap lai & ngay thir 5 cua tat ca 7 mau nam da ching theo
quy trinh Koch déu 1a két qua dung 7 ching nam da
phan 1ap va dong thoi trén tit ca cac mau déu phan lap
dugc chung ndm L. psedotheobromae va Phomopsis
mali. Piéu nay ching to, 2 ching nim nay d& xam
nhiém va gy hai trén qua chdm chom trong thoi gian
bao quan sau thu hoach.

Nhu vdy, qua phan lap va kiém chimg cho thay,
& chom chom trong thoi gian bdo quan bi 1ay nhiém
ty nhién béi 7 ching nim. Trong d6, 2 ching

10
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Lasiodiplodia pseudotheobromae va Phomopsis mali
c6 nguy c6 gay hai nghiém trong nhat (hinh 3).

o, Dinh danh (trinh ty Bao tir ciia nam
Mo ta tri¢u chimg

TT N nucleotide 28S rRNA;
bé¢nh

Hinh dang khuin

Tri¢u chimg ty cia ném

quan sat dudi

ty 18 % dong hinh) kinh hién vi
Vét bénh dém mau A
au xam, md, kho Lasiodiplodi s @
nau xam, mo, khong asiodiplodia B ‘
I |déng nhét. Phat trién |  pseudotheobromae s.
lan rong, khi gid (714; 99%) &
chuyén thanh mau den i
Vét bénh mau den, Fusarium

2 | udt, khong c6 hinh verticillioides

dang nhét dinh (526; 99%)

Vét bénh tron déu, Phomopsis mali

3 | den, khé. Co vanh

xam mo bén ngoai

(696; 95%)

Vét bénh khong déng
nhat, mau den, vé Lasmenia sp.
sau lan rong, mém, (236; 98%)

nhiin nude

Cac ln?u chimg thoi Gliocephalotrichum
den, mém, nhiin nudc
1a do chi ndm cylindrosporum.

(531; 99%)

Vét bénh den, kho, Pestalotiopsis

6 | té bao biéu bi vd ra, virgatula voucher

sin si (548; 99%)

Trigu chimg thdi den & Pestalotiopsis

7 | mii rdu cia qua clavispora

(544; 100%)

.

Hinh 3: triéu chitng bénh thoi trén qud, déc,dié‘,m hinh théi (khudn ty va béo ti),
tén dinh danh ciia tac nhdan nam gay thoi qua chom chom sau thu hoach

Anh hwong ciia nhigt d¢ dén sw sinh truéng va
phat trién cuia cac ndm bénh gdy thoi quda chom chom

Két qua sau 7 ngdy nudi cdy, ching nim
Lasiodiplodia psedotheobromae phat trién nhanh &
khoang nhiét do tur 15-35°C (8,5 cm), khac biét co
¥ nghia vé mat thong ké so véi cac mirc nhiét d6 con
lai. Chung nim Fusarium verticillioides phat trién
& 30 va 35°C t6t hon so voi cac diu kién nhiét do
khac, voi dudng kinh tan ndm 13 2,37 va 2,33 cm. Hai
chung ndm Phomopsis mali va Gliocephalotrichum
cylindrosporum lai phét trién thich hop ¢ 30°C véi
duong kinh lan luot 13 8,50 cm va 6,53 cm, khac biét
c¢6 ¥ nghia vé mat thong ké so voi cac muc nhiét do
con lai. Hai chiing ndm Lasmenia sp. va Pestalotiopsis
virgatula voucher phat trién thich hop véi mirc nhiét
d6 tir 25-30°C. Riéng ching nim Pestalotiopsis
clavispora ua thich nhiét do thdp hon (20-25°C) véi
duong kinh tan ndm 1a 5,17 cm. Nhu vay, hau nhu tat
ca 7 chung nam déu phat trién tét & 25-30°C, ngoai
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tra Lasiodiplodia psedotheobromae va Pestalotiopsis
clavispora van phat trién tt & murc nhiét do thap hon.
Nguoc lai, Fusarium verticillioides va Lasmenia sp.
lai wa thich v&1 muce nhiét d cao hon (bang 1).

Bang 1: anh huong cua nhiét do dén su sinh truong va phdt trién
cua mot so chung nam gay thoi qua chom chom trén moi truong PDA

Chiing nim Nhiét dj (°C) LSD | CV
10 15 20 25 30 35 40 45 | (0,05 | (%)
Lasiodiplodia 0,50c [8,50a |8,50a [8,50a |850a [850a |0,80b |0,00d | 0,06 | 0,65
psedotheobromae
Fusarium verticillioides |0,70e |0,77¢ 1,27d | 145¢ [2,37a |2,33a 1,90b {0,00f [ 0,18 | 7,56
Phomopsismali 0,90f [4,77d  |537c¢ [7,77b |8,50a [4,10e |0,00g |0,00g | 0,54 | 7.89
Lasmenia sp. 0,63c [3,57ab |3,60ab [3,93a |4,16a [2,83b |3,63ab |0,00c | 0,90 | 183
Gliocephalotrichum 0,00g [ 1,07f  [1,97¢ [390d |6,53a [5,73b |537¢c |0,00g | 031 | 582
cylindrosporum
Pestalotiopsis virgatula |3,27d [7,17b | 7,87ab | 8,50a |[8,50a [2,17e |433c¢ |1,17f | 097 | 10,34
voucher
Pestalotiopsis 0,00d [1,73¢  |5,17a [5,17a [3,73b [0,20d |0,00d [0,00d | 0,68 | 19,57
clavispora

Ghi chu: trén cung mot hang, gid tri c¢o cung ky tu thi khong khac biét

¢d y nghia trong phép thit LSD (0,05)

Chi tiéu theo doi: dwong kinh tan nam (cm)

Anh hwong cua pH dén sw sinh trwong va phat

trién cua cdc dong nam bénh gdy thoi quda chom
chom

Két qua ¢ bang 2 cho thdy, sau 7 ngay nudi cay
6 6 muc pH khac nhau (4; 4,5; 5; 6; 7; 8) thi chung
Lasiodiplodia psedotheobromae phat trién day dia 9,00
cm, khong khac biét & cac muc pH khac nhau. Chung
nam Phomopsismali c6 khoang pH rong tir 5-8, ké dén
1a ching ndm Gliocephalotrichum cylindrosporum
c6 khoang pH thich hop la 6-8, khac biét c6 ¥ nghia
thng ké so v6i cac mirc pH con lai. Pbi vai ching
nam Lasmenia sp. lai phat trién t5t & mac pH 7 (5,00
cm) va pH 8 (5,10 cm). Hai chung ndm con lai 1a
Pestalotiopsis virgatula voucher va Pestalotiopsis
clavispora phat trién tot & pH 6 véi duong kinh tan
nam déu 1a 7,83 cm, khéac biét c6 y nghia thong ké so
v6i cac muc pH con lai.

Bang 2: anh huong cia pH d‘én sw sinh truong va phat trién ciia ndm

gay thoi qud chom chom

Chiing nAm H LSD | cv
4 4,5 5 6 7 8 (0,05) | (%)

Lasiodiplodia 9,00 | 9,00 [ 9,00 | 9,00 9,00 9,00 ns
psedotheobromae
Fusarium 4,57d | 5,10c | 6,50b | 6,57b | 6,70ab | 7,13a 0,44 | 3,97
verticillioides
Phomopsismali 6,63b | 6,40b | 8,83a | 8,40a | 8,50a 9,0a 0,98 | 6,74
Lasmenia sp. 3,43b | 3,53b | 4,00b | 3,60b | 5,00a 5,10a 0,62 | 823
Gliocephalotrichum | 7,73¢ | 7,57¢ | 7,60c | 8,60a | 8,33ab | 8,13abc | 0,76 | 5,21
cylindrosporum
Pestalotiopsis 4,13d | 5,17¢ | 6,50b | 7,83a | 6,50b 7,00b 0,78 | 6,92
virgatula voucher
Pestalotiopsis 4,13d | 4,90c | 6,50b | 7,83a | 6,50b 6,93b 0,73 | 6,58
clavispora

Ghi chu: trén cung mot hang, gia tri co cung ky tw thi khong khac biét
¢o y nghia trong phép thir LSD (0,05)

Chi tiéu theo doi: dwong kinh tan nam (cm)

ns: khong khdc biét vé mdt thong ké

1n
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Anh hwéng ciia méi trwong dén sw sinh truong
va phdt trién ciia cdc ndm gdy thoi quda chém chom

Két qua sau 7 ngay cdy mau ¢ 4 diéu kién moi
truong PDA, PCA, MEA va WA (bang 3) cho théy,
cac dong nidm déu phat trién kha tot trén ca 4 loai moi
truong, khong khac biét co y nghia vé thong ké, ngoai
trir chung nim Lasmenia sp. phat trién t6t & moi truong
MEA, con chung Gliocephalotrichum cylindrosporum
ua thich véi méi truong PDA vé6i duong kinh tin ndm
12 5,17 cm, khac biét c6 y nghia théng ké so véi cac
moi truong con lai.

Nhin chung, tit ca cac chung nidm déu c6 hudng
phat trién kha tot & ca 3 méi truong PDA, PCA va
MEA. Riéng d6i v6i moi trudng nude agar (WA),
khong c6 dinh dudng, nén cic ching ndm ciing sinh
truong nhung soi nAm rat yéu.

Bang 3: anh huong ciia cdc moi truong nuoi cay dén sy sinh truong
va phdt trién ciia nam (cm)

Chiing nAm Puwong kinh tin nAm (cm) | LSD |[CV
PDA PCA | MEA WA {(0,05) | (%)

Lasiodiplodia 9,00 9,00 9,00 9,00 ns
psedotheobromae
Fusarium 1,97a | 1,93a | 2,13a | 1,70a | 0,51 | 13,16
verticillioides
Phomopsismali 727a | 6,80a | 7,62a | 7.97a | 1,21 8,18
Lasmenia sp. 3,07¢ | 3,83b | 4,92a | 4,23b | 0,49 | 6,14
Gliocephalotrichum 5,17a | 3,67b | 3,77b | 3,73b | 0,72 | 8,86
cylindrosporum
Pestalotiopsis 1,93a | 1,83ab | 1,8ab | 1,53b | 0,40 | 11,15
virgatula voucher
Pestalotiopsis 2,30a | 2,27a | 2,43a | 2,23a | 0,24 | 5,26
clavispora

Ghi chu: trén cung mot hang, gid tri co cung ky tu thi khong khac biét
Y nghia trong phép thi LSD (0,05)
Chi tiéu theo doi: dwong kinh tan nam (cm)

Két luan

Két qua phéan 1ap va dinh danh da xac dinh dugc
tac nhan gdy bénh thdi qua chém chom sau thu
hoach & Pong bang song Ctru Long 13 do cac dong
ndm: Lasiodiplodia pseudotheobromae, Fusarium
verticillioides, Phomopsis sp.,
Gliocephalotrichum cylindrosporum, Pestalotiopsis
virgatula voucher va Pestalotiopsis clavispora gay ra,
v6i ty 16 dong hinh tir 95-100% trén trinh ty nucleotit
28S rARN.

mali, Lasmenia

O chéom chom trong thoi gian bao quan bi lay
nhiém ty nhién boi 7 chung ndm, trong d6 2 ching
Lasiodiplodia pseudotheobromae va Phomopsis mali
¢6 nguy c6 gy hai nghiém trong nhat.
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Cac moi trudong PDA, MEA va PCA déu thich
hop cho cac dong ndm sinh trudng, riéng chung ndm
G. cylindrosporum ua thich véi moi truong PDA
hon. Tét ca cac chung nidm déu c6 khoang nhiét do
ua thich 1a 25-30°C, ngoai trir chung Lasiodiplodia
pseudotheobromae c6 khoang nhiét do rong tur 15-
35°C. Cac dong ndm hau nhu khong sinh truéng &
45°C, ngoai trir P. virgatula voucher con phat trién
nhung cham. Piéu kién pH 6 cho dén pH 8 déu thich
hop cho cac dong ndm sinh trudng va phat trién. Trong
7 ching ndm phén 1ap duoc thi ching Lasiodiplodia
pseudotheobromae ¢ stic sdng manh nhat, khoang
pH, nhiét do va thich rong va sinh trudng thich hop &
ca 4 loai moi truong.
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Phan Ping Thai Phuwong*, Tran Thi Poan Trang, Vii Vin Ba
Vién Nghién ciru Cong nghé Sinh hoc va Méi treong, Trieong Pai hoc Néng lam TP Ho Chi Minh
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Cay khd qua (Momordica charantia L.) khong chi dwoc sir dung 1am rau trong bira in hang ngay ma tir
lau da dwoc sir dung nhu 13 mdt bai thudc quy dé chira tri nhiéu cin bénh hiém nghéo & nhiéu nwéc trén
thé gi6i. Pac biét, nhiéu nghién ciru di chirng minh ring ciy khé qua rirng mang nhiéu dic tinh dwge li¢u
hon cic gidng khé qua thwong mai.

O Viét Nam, dién tich trong khd qua ngay cang tang trong thoi gian gan day Dé cai thién nang suit ciing
nhu dac tinh dwge liéu cho cac glong kho qua, quan thé khd qua ru’ng gom 9 dong/glong tai tinh Bmh
Phuéc da dwge thu thip va danh gia lam vat liéu cho lai tao sau nay. Két qua danh gia thu duoc 1 glong
(AB5) ¢6 tiém ning niing suit cao (1,30 kg/ciy) va 1 gidng (BT2) cho phan ing tao bot, biéu hién ciia hoat

chit saponin cao hon so véi cac dong/gidng khac.

Tir khéa: Binh Phuéc, dwgc ligu, kho qua rieng, ning sudt.

Chi s6 phén loai 4.1

pPat van de

Cay khé qua (Momordica charantia L.) hay con goi
la mudp déng, muop mu, chua hao... thuoc ho bau bi
(Cucurbitaceae), duge trong phd bién ¢ Vit Nam va
mot s6 qudc gia khac nhu An Do, Philippin, Malaysia,
Trung Quéc, Australia, cac nudc ¢ chau Phi, Tay A
va My La Tinh [1]. Theo mét sé nghién ctru vé vai tro
dugc liéu cua cdy kho qua dd ghi nhan: thit qua kho
qua c6 chira hai loai duoc chat quan trong 1a Saponin
va Momordicin. Momordicin 12 hoén hop charantin,
protein, adenin, betanin, vitamin B, C... lamdt glucozid
ddng, co tac dung diét vi khuan va siéu vi khuén, gitp
co thé chdng lai cac té bao ung thu. Hop chét saponin
trong khd qua 1a vi thudc c6 chira chat charantin, 1a
mot dang nhu insulin ¢ tac dung ha lugng duong cao
trong mau mot cach tir tr nén rit an toan cho ngu’m
bénh [2]. Nhiéu nghién ctru d chi ra ring cac glong
kho qua dai mang dac tinh dugc li¢u cao hon nhiéu so
v6i cac gidng khd qua thwong mai [3, 4].

O Viét Nam, dién tich trong ciy khd qua trong
nhimg nim gan day ting 1én dang ké vi lgi nhuan kinh
té tir viéc trong cay kho qua kha cao (gp 4 lan trong
lua). Vi vay, cay | kho qua dugc trong kha phé bién trong
ca nude. Cac giéng khd qua dang duoc trong rong rii
tai cac ving san xudt 1 cac gidng lai F1. Viéc nhap

"Tac gia lién hé: Tel: 01212187879, Email: thaiphuong@hcmuaf.edu.vn
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khau gidng F1 di va dang 1a vin dé thoi sy va mang
nhiéu tran tro. Theo bao cdo nam 2013, Viét Nam phai
tiéu ton khoang 500 tri¢u USD dé nhap khau cac loai
hat gidng [5]. Theo s6 liéu ctia Hiép hoi trong khd qua
khu vuc chau A, Viét Nam 1a quc gia trong cay kho
qua chiém 6% trong khu vuc [6]. Vi vay can phai co
mot luong 16n hat gidng kho qua lai nham déap tmg cho
nhu cau nay.

Xuat phat tir thuc trang néu trén va nhu cau rau in
qua mang gia tri dugc li¢u, chung t6i da tién hanh thu
thap, danh gia va sang loc mot s6 giong kho qua rimg
cO nang suit va gia tri duoc liéu cao tai ving Pong
Nam Bo dé 1am vt liéu ban dau cho cong tac lai tao
gidng tiép theo.

Poi twong va phuong phap nghién ciu
Déi twong nghién ciru

Cac mau dong/gidng kho qua duoc thu thap tir tinh
Binh Phudc 13 ngudn vat lidu dé tién hanh viéc trong,
danh gia cac dac tinh nong hoc va dac tinh duoc ligu.
Ly do 1a vi Binh Phuéc c6 dién tich dat rimg rat 16n
(chiém khoang hon ntra tong dién tich dat cua tinh),
vo1 chu yéu 1a dat d6 bazan, loai dét rat thich hop cho
ciy kho qua rimg sinh truong va phat trién. Ngoai ra,
nhiét do ¢ khu vuc rung Binh Phudc thudc loai nhiét
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Initial, evaluation on the productivity
and medicinal values of some wild bitter
gourd varieties in Binh Phuoc province

Summary

Bitter gourd (Momordica charantia L.) is used
not only as a common vegetable for daily meals
but also in traditional medicine to treat a number
of serious diseases in many countries. Specially,
a lot of studies have proved that the wild bitter
gourd possesses more bioactive components than
the bitter gourd.

In Vietnam, the area planting bitter gourds has
been growing recently. To improve the yield and
medicinal characteristics of the hybrid bitter
gourd varieties, a population including nine wild
bitter gourd varieties has been collected and
evaluated for agronomical characteristics and
medication activities in Binh Phuoc province. The
result of evaluation and saponin test showed that
one of nine collected varieties (ABS) demonstrated
the higher potential yield (1.30 kg per plant) in
comparison with that of the others, and the BT2
variety showed higher saponin activities (1.17 cm
in foam test).

Based on these results, the ABS and BT2 will be
used as original materials for hybrid breeding of
bitter gourds in further steps.

Keywords: Binh Phuoc, medicinal material, wild
bitter gourd, yield.

Classification number 4.1

d6i (dao dong tir 25-30°C), rét thich hop cho qua trinh
sinh truong va phat trién cua cdy kho qua rimg [7].

Phuwong phdp thu thiap méu dong/giéng khé qua

Cac mau dong/gidng khd qua rimg dugc thu thap
tir nhimng dia diém khac nhau ngiu nhién trén dia ban
tinh Binh Phuéc. Mau duoc thu thap dudi dang hat,
hat duoc chon 1a hat méy, khoe manh, léy trén nhitng
ciy riéng biét. Mau hat ctia timg cay khi thu thap duoc
danh diu theo quy u6c ciia nguoi thu thap va ghi nhan
mot s6 thong tin vé diéu kién méi trudng xung quanh
va hinh 4nh cia noi thu thap mau hat. Sau d6, hat duoc
mang vé& phong thi nghiém 1am sach va bao quan dé
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lam vat liéu cho viéc danh gia nong hoc va duogc li¢u.
Phwong phdp ddnh gid tinh trang néng sudt

Thi nghiém trong cay khé qua trén dong rudng duge
bd tri theo khdi day dii ngdu nhién don yéu t6. Tong
s6 nghiém thirc thi nghiém 13 9 dong/giéng khé qua,
moi nghiém thirc trf)ng 3 cay tuong mg véi 3 lan lap
lai, khoang cach trong 80 x 50 (cm) Quy trinh trong
va cham soc cay kho qua dugc tién hanh theo quy trinh
cong bd cia Bo Nong nghiép va Phat trién Nong thon
(2014) .

Céc tinh trang nong hoc dugc danh gia theo phuong
phap ciia Hemant Singh (2013). Mot s6 chi tiéu vé dic
diém qua lién quan dén tinh trang niang suit duoc tinh
bang cach danh gia 20 qua truong thanh/lan lap lai cua
mbi dong/ giéng khé qua. Chiéu dai qua (cm) dugc do
tir dau qua den duoi qua, duong kinh qua (cm) dugce do
theo chiéu cat ngang cua bung quéa. Khéi luong trung
binh qua cua moi dong/giong dugc can va tinh trung
binh cua toan b khoang thoi gian thu hoach qua. Nang
suat thu hoach ctia méi dong/giéng duoc xac dinh bang
téng khéi luong qua thu hoach dugc trén 1 cay trong 1
chu ky san xuét 12 90 ngay tinh tir khi trong.

Phuwong phap dinh tinh duoc chit saponin

Thi nghiém khao sat dinh tinh duoc chét saponin
dugc danh gid dua trén phan tmg hoa hoc la phan tng
tao bot cua thur nghiém Salkowski Test.

Phwong phdp xir Iy va phan tich sé ligu

Str dung phan mém MSTATC dé phan tich sb liéu.
Phan tich phuong sai va sit dung phép thtr so sanh
Duncan dé danh gia sy khac biét giita cac dong/gidng
thi nghiém.

Két qua nghién ciu

Két qud thu thdp méu dong/giong khé qua rirng 6
tinh Binh Phuoc

Qué trinh thu thap mau dong/gidng khd qua rimg
da duoc tién hanh tai tinh Binh Phudc. Hai vung sinh
thai 1a huyén Loc Ninh va thi xa Binh Long thudc tinh
Binh Phudc 14 hai dia diém da tién hanh thu mau hat
gidng kho qua rimg vi tai day cac mau dong/gidng kho
qua moc nhiéu ven céac rimg phong hd cua vudn cao
su. Diéu kién sinh thai nhu nhiét do, d am va dat dai
tai khu vuc nay thich hop cho cay khé qua rimg. Bo
mau gdm 9 dong/gidng khd qua ring da duoc thu thap
va ma hoa tén mau: AB1, AB3, ABS, AB7, BT2, BT3,
BT4, BT5, HC2. Cac miu gidng thu thap duoc da sb
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la moc ty nhién ¢ hang rao quanh san, vuon nha, trong
cac vuon trong cdy tiéu, cy diéu va ciy cao su. Mot
s6 cay kho qua rimg moc thanh khom trén nhiing bai
dat tréng bo hoang hay trén déng béténg d6 v& cia
cong trinh. Trong do, gidng AB3 la glong thu thap tur
ho nong dan, gidng nay 1a gidng khd qua rimg du’oc
ngudi néng dan thuong trong vao mua mua va la giéng
do néng ho tu luu glu va san xuét giéng (hinh 1). Qua
qua trinh thu thap gidng khé qua ru'ng da dua ra nhéan
x€ét, quy gene kho qua rimng dang bi mat di vi viéc thu
thap va gitr giéng ctia néng dan da khong duogc thuc
hién phd bién nhu thoi gian truée. Canh bao hon, cay
khé qua rimg duoc nong dan xem nhu ciy co dai, it
quan tdm. Ngoai ra, viéc do thi hoa ciing 1a mdt trong
nhitng nguyén nhan chinh 1am mat di quy gene kho
qua rung hién tai va tuong lai.

(@) ®)

Hinh 1: hinh dnh noi thu thip mau gzong khé qua rimg tai tinh Binh Phudc
(a) Cay khé qua moc trén bdi dat hoang (b) Hoa va qua cdy khé qua
moc 0 hang rao vuon trong cay tiéu

Két qua danh gia ddac diém ndng sudt qud cua bj
mau dong/giong kho qua

B6 mau dong/giéng khd qua rumg duoc trong tir
thang 1/2015 dén 5/2015, tai khu vuon thi nghiém cua
Trudng Pai hoc Nong 1am Tp HO Chi Minh. Két qua
danh gia cac dic tinh nang suat duogc phén tich qua sb
lidu ctia bang 1. Panh gia vé kich thudc qua ghi nhan:
chiéu dai qua cua 9 dong/gidng khd qua dao dong tir
2,79-4,38 cm, dudng kinh qua 1,54-1,82 cm. Trong sb
cac dong/gidng thi nghiém, BT2 va AB5 1a hai gidng
¢6 kich thude qua lon. Kich thudc qua duge danh gia
1a mot trong cac yéu té quyét dinh dén khéi luong qua
khé qua tuoi, khdi luong qua khd qua tuoi cia cac
gidng dao dong tir 2,18 dén 4,85 g, trong d6 BT2 va
ABS5 1a hai giéng c6 khdi lugng qua tuoi 16n nhat (4,85
va 3,41 g/qua). Tuy nhién, danh gia vé sb qua/cay &
90 ngay sau trong (NST) thi gidng AB5 ¢6 sé qua thu
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hoach gép hon 2 1an so véi giéng BT2 (374 so voi
162 qua), nén nang suét qua tuoi cua gidng ABS la cao
nhit va dugc danh gia la giéng trién vong vé ning suat
(1,30 kg). Qua s6 liéu phan tich cho thdy, dong AB5 1a
dong c6 kha nang cai tién nang suit khd qua thé hién ¢
didc diém khoi luong qua 16n va sé qua thu hoach trén
ciy nhiéu. Tuy nhién, phén tich trén tinh trang khoi
lugng qué/cay thi dong BT2 ciling dugc danh gia la
dong c6 kha nang cai tién khoi luong qua. Vi vay, 2
dong/gibng nay rat co y nghia trong viée str dung lam
vat lidu lai tao nham cai tién niang suat cta gidng khd
qua rung trong tuong lai.

Bing 1: két qua danh gid ddc diém ning sudt qud ciia 9 mau dong/giong khé qua
thu thdp o tinh Binh Phucc

Nghiém  Chiéudai  Dwimgkinh  Khilwgng SO qua/ cdy Ningsuit  Mau sfc
thire qua (cm) qud (cm) qud (g) 90 NST 90 NST (kg/edy)  vo qué
ABL  290£0,18¢ 177£004  295£030% 344546 104032  Tring
AB3  312£012% 178008  325+026%  329+£125% 099012  Xanh
ABS  348+0,13 176009  341+040°  374+636  130+040°  Xanh
ABT  332£007  1,69£008"  3,02+006 311+314%  086+020*  Xanh
BT2  438:040° 182015 485008 1624420 071011  Tring
BT3 27940200 154£006° 218039  295+632%  065+020®  Xanh
BT4  3,09+0,09% 1,64+006° 294:050"  164£272¢  050£011°  Xanh
BTS  327+022% 156:004 273028  360£208° 099009  Xanh
HC2 303004 1,67£004% 2350060  284+427¢  0,61+020*  Xanh

LSD,, 045 0,18 0,95

LSD, , 748 4719

CV (%) 583 464 13,07 38,35 3242
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Hinh 2: hinh anh qud ciia mau dong/giong khé qua thu thap & tinh Binh Phudc
Két qua dinh tinh saponin ciia bp méu dong/giong
kho qua
Thi nghiém dinh tinh saponin ctia 9 mau dong/giéng
kho qua duogc danh gia qua phan tich so liéu ¢ bang 2.
Két qua cho thay, cac mau déu tao bot trong phan ing
xa phong hoa (hinh 3). Nhu vay, ca 9 dong/giong kho
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qua rimg thu thap déu c6 chira saponin. So sanh dinh
tinh ciia 9 dong/gidng cho thdy, BT2 1a gidng c6 ham
luong duoc tinh saponin cao nhat (chiéu cao bot khi 1a
1,17 cm v6i phan tng xa phong hoa sau 60 phut). Tu
két qua thu duoc cho thiy, giéng BT2 14 ngudn vat liéu
trién vong cho qué trinh lai tao va cai tién giéng kho
qua trong trong tuong lai.

Bdng 2: két qua danh gia chiéu cao cét bot (ecm) ciia 9 mau dong/giong
kho qua thu thap o tinh Binh Phucc

Nghiém Chiéu cao cft bot (cm)
thire Sau khi lic 15 phit 30 phut 60 phit
ABI1 2,13 +0,15% 0,80 £ 0,10 0,63 +0,06% 0,47 £0,06°
AB3 1,77 0,21 0,77 £0,12¢ 0,63 £0,15% 0,53 £0,15°
ABS 1,97 + 0,250 0,70 £ 0,00¢ 0,53 £0,06° 0,47 £0,06°
AB7 1,63 £0,06% 0,77 £0,15¢ 0,57 £ 0,06% 0,43 +0,06°
BT2 3,03 +0,46* 1,90+0,01* 1,60 £ 0,26 1,17+0,38
BT3 2,03 £ 0,150 1,00 +£0,20¢ 0,83 £ 0,15« 0,60£0,17°
BT4 2,14£0,12% 1,37£0,06° 1,13£0,06° 0,77+ 0,06°
BTS 2,47 +0,06° 1,30 +0,17° 1,03 +0,12% 0,80 £ 0,17%
HC2 1,53 +0,15¢ 0,80 + 0,00 0,63 +0,06% 0,50 +0,00°

LSD,, 0,5 0,28 03 0,39

CV (%) 10,27 11,51 15,12 25,63

Hinh 3: hinh dnh danh gid kha ndng tao bot/xa phong hoa mau dong/giong
kho qua thu thdp o tinh Binh Phudc

Thao luan

Cay kho qua (Momordica charantia L.) tir lau da
dugc sir dung 1am rau cho bita in hang ngdy ¢ nhiéu
nudc trén thé giéi. Ngoai ra, cdy khd qua con duoc sir
dung nhu mot thanh phan trong cac bai thubc quy tir
rat 1au doi dé chita tri nhiéu bénh hiém nghéo nhu tiéu
duong, huyét ap, gan... [2]. Ngay nay, v6i sy phat trién
ctia khoa hoc va cong nghé, cac thanh phan vé duoc
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tinh quy cua cdy kho qua, dic biét Ia cay kho qua rimg
d3 duoc phan tich va nghién ctru dé 1am sang to thém
vé chirc nang dugc lidu [3, 4, 8].

Viét Nam 1a nudc nhiét doi 6 dicu kién moi truong
rat phu hop cho cay khd qua rimg phat trién. Do do,
quan thé kho qua rimg ¢ day rat da dang va phong phi.
Viéc thu thap va danh gia nhitng dic diém néng hoc
cling nhu duoc liéu cac quan thé dong/gidng khé qua
rimg nay sé 1a co s dé sang loc cac dic tinh gia tri
nham tién hanh céc nghién ctu ci tién gidng kho qua
trong trong twong lai. Két qua danh gia da ghi nhén co
su khac nhau giira cac dong/gidng nay vé cac dic tinh
nang suat va duoc li¢u. Trong do, chung toi thu duogc 1
giong co nang suat cao 1a AB5 va 1 gidng vira c6 kha
nang cai tién khéi lugng qua vira c6 dic tinh duoc liéu
1a BT2. Két qua nay ciing tuong ty v6i nhitng nghién
ctru vé tinh duoc liéu cia cdy kho qua rimg cta céc
nghién ctru trén thé gidi [9]. Chung-Huang Tsai va
cong su da budc dau nghién ctru va phat hién ra mot sb
dong/giéng khd qua rimg moc hoang dai c6 kha ning
chtra ham luong hop chit metabolic cao hon so véi
cac dong/gidng khd qua dang duoc trong va thuong
mai. Vi vay, dong AB5 va dong BT2 s¢ dugc sir dung
lam vat liéu dé lai tao thanh cong giéng kho qua co g1a
tri dugc lidu va ning suét cao trong twong lai. Chién
thuat su dung dong/glong ciy trong hoang da de cai
tién nang suit va chat lugng cho cac glong cy trong la
mot hudng nghién ciru méi va da duge tién hanh thanh
cong ddi véi cay khd qua. Jong-Ho Chyuan va cong
su di cong b lai tao thanh cong giéng khd qua F1,
“Hualien No. 2”, nhom nay da str dung dong kho qua
hoang dai dugc thu thép tai vung Ji-an, Trung Quéc dé
lai tao gidng F1 c6 nhiing tinh trang cai tién nhu cay
sinh trudng tt, hoa cai xuét hién som, ty 1¢ dau qua
cao va chat luong qua tt [10].

Két luan

Quy gene khd qua rimg da va dang dan thoai hoa.
Vi vay, viéc thu thap va danh gia quy gene nay la can
thiét. Qua qua trinh thu thép mau tai tinh Binh Phuérc
da thu duoc 9 mau dong/giéng khd qua riung. Cac mau
dong/giéng kho qua rimg moc chu yéu & ven rung bao
vé cua cac 16 cao su hoac cac khu vuon trong hd tiéu.
Diéu kién sinh thai noi day rat thich hop dé cay kho
qua ring sinh truong va phat trién. Quy gene kho qua
rung ¢ huyén Loc Ninh va thi xa Binh Long thudc tinh
Binh Phudc rat c6 trién vong trong viéc cai tién gidng
vé mot sd ddc tinh nang suat va dugc lidu. Két qua
danh gi4 nang suit cua 9 dong/gidng khd qua ring &
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tinh Binh Phudc dd két ludn, AB5 1a dong/gidng c6
nang suat vuot troi voi 1,30 kg qua/ciy & 90 ngay sau
trong. Két qua dinh tinh saponin cua ngudn vt liéu
nay di xac dinh, BT2 1a dong/gidng vira c6 kha ning
cai tién khéi luong qua va vira 6 trién vong vé ham
luong saponin cao, thé hién trong phan ung tao bot voi
chiéu cao bot khi 1a 1,17 cm sau 60 phut thir nghiém.
Vi vy, 2 dong/giéng kho qua rimg (AB5 va BT2) can
duoc str dung cho du 4n nghién ciru lai tao giéng kho
qua ning suat va mang gia tri duoc liéu trong tuong
lai.
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Banh gid tinh da hinh c4c kiéu gen ¢GH va ¢cGHR
trén giong ga Mong Tién Phong
Nguyén Trong Tuyén', Phing Pirc Tién?, Ngé Thi Kim Cic’, Luu Quang Minh?

Trwong Trung hoc phé thong B Phu Ly (Ha Nam)
2Uy ban Khoa hoc, Cong nghé va Méi triong ciia Quoc hoi
3Vién Chan nudi

Ngay nhén bai 3/10/2016, ngay chuyén phan bién 7/10/2016, ngay nhan phan bién 31/10/2016, ngay chap nhan dang 7/11/2016

Gen ¢GH va cGHR doéng vai trd quan trong doi véi cac tinh trang sian xuit ciia ga. Nghién ctru dwoc thue
hién nhiam xac dinh tinh da hinh don nucleotide (SNPs) tai vi tri da hinh G1705A (gen cGH-int3), G3037T
(gen cGH-int4) va vi tri 561 trong sin pham khuéch dai PCR (gen ¢GHR-int2) trén quan thé giong ga
Mong Tién Phong bang ky thuat PCR-RFLP két h()’p voi glal trinh tu gen. Két qua nghién ctru cho thay,
tinh da hinh tai locus cGH-int4 l1a cao nhét véi tan sé kiéu gen GG, TG vaTT lan lwgt 12 0,361, 0,213 va
0,426; twong wng voi tan s alen cGH-int4/Bsh12361/G 1a 0,468 va cGH-int4/Bsh12361/T 1 0,532. Pa hinh
tai locus cGH-int3 duwgc tim thiy trong quan thé 1a thiap hon véi tin s6 alen cGH-int3/EcoRV/G (0,92) va
c¢GH-int3/EcoRV/A (0,08), trong khi dd, tai locus cGHR-int2 da khong phat hién tinh da hinh trén gen
(100% ca thé ga nghién ciru déu mang kiéu gen cGHR-int2/HindIII+/+). Cac két qua nay la co s& dé tiép
tuc nghién ctru vé mdi quan hé giira tinh da hinh di truyén cc gen cGH, cGHR véi nhirng tinh trang sinh

truéng va sinh san ctia ga Mong Tién Phong nhiam lra chon duoc nhirng quin thé ga ¢é ning suit cao.

Tur khéa: da hinh gen, ga Mong Tién Phong, gen cGH, gen cGHR va hormone sinh truong o ga.

Chi sé phin logi 4.2

Pat van de

O ga, gen ¢cGH nam & phan cudi trén canh dai cia
nhiém sic thé s6 1, gdbm 5 exon va 4 intron v&i chiéu
dai toan bd 12 4,1 kb [1, 2]. Cac san phim cia gen quy
dinh cac hormone tang truong ga (cGH) bao gobm mot
phan tir protein hoan chinh véi 191 axit amin va mot
chudi polypeptit tin hiéu véi 25 axit amin [1, 3]. Gen
¢GHR c6 kich thudc trén 71 kb nam & nhiém sac thé
gidi tinh Z, chira 9 exon va 8 intron [4]. San pham do
2 gen nay ma hoa da duogc coi la cac nhan t6 co ban
thudc truc kich thich sinh dudng diéu khién sy sinh
trudng va phat trién ¢ ga.

Pa hinh don nucleotide - SNPs (Single Nucleotide
Polymorphisms) trén gen cGH da dugc ching minh c6
lién két chat ché véi cac dic tinh than thit, toc do ting
truong va chat lugng thit xé [3, 5, 6], khéi lugng co thé
va tang truong xuong, ty 1¢ thit dui, san lugng tring
[7], kha nang khang bénh, luong chit béo & bung, ham
luong chat béo thd cua cac co nguc, ty 16 4p nd cua ga
[8]... Bén canh d0, cac nghién ctru da hinh SNPs trong
gen cGHR ciing d4 chimg minh c6 lién quan dén tc do
tang truong va tich tu md cua cac gidng ga hudng thit

*Tac gia lién hé: Tel: 0913918682; Email: tuyenplb@gmail.com
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nhanh hon cac giéng hudng trimg [3, 9].

Tai Viét Nam, trong mot vai nam gén day, da hinh
cac gen cGH va cGHR budc dau duoc nghién trén cac
giong ga Tau Vang, Noi, Mia, Choi lai va Ri [10-12].
Céc tac gia ciing dé xuét can tiép tuc danh gia tinh da
hinh céc kleu gen va tan sb cac alen cua cac gen nay
trén cac gidng ga ndi khac dé lya chon nhing t6 hop vi
tri da hinh c6 tiém nang lién két voi cac tinh trang san
xudt mong mudn & ga.

Ga Mong Tién Phong 12 gibng ga dia phuong nguyén
chung, hudng thit v6i nhiéu vu diém nhu: chén to, thit
chéc, thom, da gion, tring thom ngon. .. Tuy nhién dén
nay chua c6 cong bd nao trén ddi tuong ga nay vé tinh
da hinh cac gen ¢cGH va ¢cGHR ciing nhu mdi twong
quan voi cac tinh trang san xuat cua ga. Vi vay, két qua
xac dinh tinh da hinh cac gen cGH va cGHR ciing nhu
xac dinh tan s kiéu gen va tan sb alen trong nghién ctru
cua ching t01 gop phan tao tién dé cho cac nghién ctru
tiép theo vé mdi twong quan gitra da hinh cac gen cGH
va cGHR dbi v6i cac tinh trang ning sut sinh truéng va
sinh san cua ga Mong Tién Phong nham lya chon dugc
nhirng quan thé ga cO nang suét cao.
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The evaluation on the polymorphism
of cGH and ¢cGHR genes
in the Mong Tien Phong chickens

Summary

The chicken growth hormone (¢cGH) gene and
the chicken growth hormone receptor (cGHR)
gene play a crucial role in production the traits of
chicken. The objective of the research is to identify
the single nucleptide polymorphisms (SNPs) at
the positions: G1705A in cGH-int3, G3037T in
cGH-int4, and 561 in cGHR-int2 (amplified-
PCR product) in Mong Tien Phong chicken
populations by the PCR-RFLP technique and
gene sequencing. The research results indicated
that the polymorphism at the locus cGH-int4
was highest, and the genotype frequencies of
GG, TG, and TT were observed as 0.361, 0.213,
and 0.426, respectively. Consequently, cGH-int4/
Bsh12361/G and T allele frequencies were 0.468
and 0.532, respectively. The polymorphism at
the locus cGH-int3 was found lower with the
c¢GH-int3/EcoRV/G allele frequency of 0.92 and
the cGH-int3/EcoRV/A allele frequency of 0.08.
Whereas, no polymorphism was detected in the
locus cGHR-int2 since all tested chickens carried
c¢GHR-int2/HindIII+/+ genotype.

Keywords: ¢cGH gene, cGHR gene and chicken
growth hormone, genetic polymorphisms, Mong
Tien Phong chicken.

Classification number 4.2

Vat liéu va phuong phap nghién ciu

Vit liéu

144 miu mau lay tir tinh mach canh cua 144 ca thé
ga Moéng Tién Phong 20 tuan tudi. Trong d6, sé mau
ADN sir dung dé phan tich diém da hinh G1705A trén
doan gen cGH-int3 1a 144 mau; diém da hinh G3037T
trén doan gen cGH-int4 13 94 mau va s6 miu ADN
phan tich diém da hinh tai vi tri 561 trong san phdm
PCR nhan doan gen cGHR-int2 1a 100 mau.

Phuwong phdp nghién ciru

Phuwong phap tdach chiét ADN tir mdu ga: ADN téng
s6 tir mau ga duoc tach chiét bang bo kit (GeneJET

TAP CHI

fioanoc |

At qu 59(2) 2.2017
CONG NGHE vi(t

1Yaitl

Genomic ADN Purification, Thermo Scientific) theo
huéng dan cuia nha san xuat.

Phan vng PCR nhan cac doan gen quan tam:

- Str dung cip modi: ¢cGH-int3-F (5’- TCC CAG
GCT GCG TTT TGT TAC TC - 3’) va cGH-int3-R
(5’ - ACG GGG GTG AGC CAG GAC TG - 37) dugc
thiét ké dé nhan doan gen ¢cGH c6 kich thudc 429 bp
tir pos.2116 dén pos.2544 trén nhidm sic thé s6 1 & ga
(GenBank: AY461843).

- Sir dung cdp moi: ¢cGH-int4-F (5’- CCC AAC
AGT GCC ACG ATT CCA TG - 3°) va cGH-int4-R
(5’- TGC GCA GGT GGA TGT CGA ACT TG - 37)
dugc thiét ké dé nhan doan gen cGH c6 kich thudc 483
bp tir pos.3312 dén pos.3794 trén nhiém sic thé s6 1 &
ga (GenBank: AY461843).

- St dung cip mdi: cGHR-int2-F (5’- GGC TCT
CCA TGG GTA TTA GGA - 3’) va cGHR-int2-R (5°-
GCT GGT GAA CCA ATC TCG GTT - 3”) duoc thiét
ké dé nhan doan gen cGHR c6 kich thudc 718 bp trén
nhim séc thé gidi tinh Z & ga [9]. Thanh phan cac phan
g vai tong thé tich 25,0 pl bao gdm: H,0 14,2 pl,
Buffer (10X) 2,5 pl, MgCl, (25 mM) 1,5 ul, dNTPs (2
mM) 2,5 pl, mo6i xudi (10 pmol/ul) 1,0 pul, moi ngugce
(10 pmol/ul) 1,0 pl, hot start Taqg DNA Polymerase (5
U/ul) 0,3 ul, ADN khuén 2,0 pl.

Phan ting PCR dugc tron ki bang pipet trude khi
dua vao may nhan gen Thermal - Cycler, st dung chu
trinh nhiét vdi cac giai doan nhu sau:

Giai doan Giai doan chinh Giai doan

khéi dau | pidy sinh | Gin méi Kéo dai | hoan thanh
Nhiét do 95°C 94°C | 59 hodc 62°C* 720C 72°C
Thoi gian 10 phut 30 giay 40 giay 30 giay 5 phut
S6 chu ky 1 35 1

* Doan gen cGH-int3 va cGH-int4: nhiét d¢o gd:n mo”:i 62°C

*Poan gen cGHR-int2: nhiét do gan moi 59°C

Phan vng RFLP xac dinh da hinh cdac doan gen

quan tam: phan Gng dugc thuc hién véi sy tham gia

cua cac enzyme ct gidi han EcoRV c6 trinh ty nhan

biét va cit GAT/ATC, Bsh12361 (CG/CG), HindIII (A/

AGCTT) nham phat hién da hinh cac doan gen tuong

ung cGH-int3, cGH-int4 va cGHR-int2 dugc nhan lén
thanh cong.

Thanh phan phan tng vé6i tong thé tich 20 pl, bao
gom: H,0 5,0 pl, Buffer phu hop (10X) 2,0 ul, Enzyme
gi6i han phu hop (10 U/ul) 1,0 pl, san pham PCR 12,0 pl.
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Phan tng duogc tron k¥ bang pipet, sau d6 u cit &
37°C trong thoi gian tdi thiéu 4 gid (co thé i qua dém)
trude khi kiém tra trén gel agarose 1,5 hodc 2,0% tly
theo kich thudc san pham cat. Két qua dwuoc phan tich
dudi anh sang UV & budc song 256 nm, st dung may
chup anh GelDoc va phan mém Dolphi - DOC.

Phu’O'ng phap gzal trinh tw gen: qua trinh g1a1 trinh
tu dugc tién hanh tuan ty theo 4 budc bao gom: (a)
Phan tng sequencing duoc thuc hi¢n theo quy trinh
bo Kit BigDye Terminator V3.1 Cycle Sequencing,
(b) Lam sach sau sequencing sur dung b Kit BigDye®
XTerminator™ Purification, (c) Tién hanh giai trinh tu
trén may AB3130 ctua hang AB dugc thuc hién theo
module BigDye® XTerminator™ Sequencing (website
hd tro www.appliedbiosystems.com/support), st dung
POP7 va Capillary loai 3130 va 3100 (Avent Capillary
Array - 36cm) va (d) Phan tich dit li¢u gidi trinh tu su
dung phan mém chuyén dung Bioedit v7.2.5 tai Phong
thi nghiém trong diém cong nghé té bao dong vat, Vién
Chan nuoi.

Phurong phép xdc dinh tan sé kiéu gen va tan so
alen cac dogn gen cGH va cGHR nghién curu:

+ Tén s kiéu gen duoc tinh theo cong thirc:

N S0 cd thé mang kiéu gen tuong tng
Tan s0 kicu gen =

Tong sb ca thé trong quan thé

+ Tan sb alen A ky hiéu 1a f(A) dugc tinh theo cong
thuc:

f(A) = f(AA) + 1/2 f(AB) + 1/2 f(AC) + ... + 1/2 f(AN)

Trong do: f(AA) la ‘te‘in sf) xuat hién kiéu gen déng
hop tir alen A trong quén thé; f(AB)... f(AN) 1a tan s6
xuat hién cac kiéu gen di hop cua alen A véi cac alen
khac.

S6 liéu duogc xur Iy bang phan mém Microsoft exel.
Két qua va thao luan

Xdc dinh da hinh kiéu gen ¢cGH va cGHR sir dung
ky thudt PCR-RFLP

Céc phan tmg PCR dugc tdi wu hoa va cac doan gen
quan tam dugc nhan 1€n thanh cong, dam bao cho viéc
xac dinh da hinh cac doan gen cGH-int3, cGH-int4 va
cGHR-int2 bang phan g RFLP, st dung lan Iuot cac
enzyme cit gioi han EcoRV, Bsh12361 va HindIII. Két
qua cy thé nhu sau:

Dbi voi doan gen cGH-int3, san pham PCR (429
bp) duoc cit bang enzyme gi¢i han EcoRV (GAT/
ATC) nham phat hién da hinh G1705A thudc intron
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3 [3]. Két qua dugc kiém tra bang dién di trén gel
agarose 1,5%. Hinh anh trén dién di d0 cho thay 3 kiéu
gen GG, GA va AA déu xuét hién trong quan thé ga
nghién ctru (hinh 1).

Hinh 1: da hinh doan intron 3 ciia gen ¢GH dugc cdt béi enzyme gidi han EcoRV

Dbi v6i doan gen cGH-int4, san phdm PCR (483
bp) sau d6 dugc cét béng enzyme gidi han Bsh1236I
nham phat hién da hinh G3037T thudc intron 4 [3]. Két
qua duoc kiém tra bang dién di trén gel agarose 1,5%.
Hinh anh trén dién di do cho thay 3 kiéu gen TT, TG va
GG déu c6 mit trong quan thé (hinh 2).

Hinh 2: da hinh doan intron 4 ciia gen ¢cGH dirc cdt béi enzyme gici han Bsh12361

Dbi v6i doan gen cGHR-int2, san pham PCR (718
bp) duoc cit boi enzyme HindIIl nham phat hién da
hinh tai vi tri 561-PCR, két hop vé6i 1 diém cit tai vi
tri 314 trong san pham PCR, tao thanh 2 alen va 3 kiéu
gen. Két qua trén dién di d (2% agarose) cho thay tat
ca cac mau déu chira vi tri ¢t 561 intron 2 cia doan
gen cGHR, dan dén 100% c4 thé ga Mong Tién Phong
nghién ctru déu mang kiéu gen dong hop HindIII+/+
(hinh anh khong trinh bay).

Tan so kiéu gen, tan so alen cua cdac da hinh kiéu
gen cGH va cGHR

Vi trf cGH-intr4/Bsh1236I c6 tinh da hinh cao nhét
v6i tan s6 kiéu gen GG 13 0,361; TG 12 0,213 va TT 1a
0,426; tan s6 alen G 1a 0,468 va alen T 1a 0,532. Tinh
da hinh tai diém cGH-int3/EcoRV thép hon, cu thé tan
s6 kiéu gen GG 13 0,847 cao hon tan sb kiéu gen GA
(0,139), tan s6 kiéu gen AA (0,014) rat thip trong quan
thé. Tai diém da hinh nay, cac tan so alen co su chénh
1éch rat cao, tin sb cac alen troi G va alen lan A tuong
ung la 0,92 va 0,08; dac biét trong téng s6 144 méiu
ADN, chi ¢6 2 miu mang kiéu gen AA. Trong khi do tai
vi tri cGHR-int2/HindIIl khong phét hién tinh da hinh
trén intron 2 gen cGHR, 100% ca thé ga phan tich déu
¢6 kiéu gen HindIII+/+.
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Bang 1: tan s6 kiéu gen va tan s6 alen gen cGH va cGHR trén qudn thé ga

Mong Tién Phong
Locus Tén s kiéu gen Tén sb alen
AA GA GG A G
c¢GH-int3/EcoRV
0,014 0,139 0,847 0,08 0,92
TT TG GG T G
c¢GH-int4/Bsh12361
0,426 0,213 0,361 0,532 0,468
-/- +/- +/+ - +
c¢GHR-int2/HindIII
0 0 1 0 1

Két qua nghién ctru ciia Nie va cs (2005) [3] vé tinh
da hinh gen cGH-int3/EcoRV va cGH-int4/Bsh12361
cling kh'fmg dinh, tinh da hinh tai diém G1705A trén
cGH-int3 thap hon tinh da hinh tai diém G3037T trén
cGH-int4. Tai diém da hinh G1705A véi tan s6 kieu
gen dong hop troi (GG) 1a 0,772, cac kiéu gen (AA va
GA) chiém 0,228; tan sb alen A 14 0,134, tin sb alen G
12 0,866. Sy chénh 1éch 16n vé tin sb alen tai diém da
hinh nay phu hop vé6i két qua nghién ctru cia ching toi.

Tai 2 vi tri da hinh nay, trén gidng ga Mia, ga Choi
lai va ga Ri, nhom tac gia Luu Quang Minh va cs
(2016) [12] ciing chi ra tan s6 alen G tai diém da hinh
G1705A trén cGH-int3 ¢ ga Mia (0,955), ga Choi lai
(0,93) va ga Ri (0,927), twong ty nhu tan sd alen G
cua ga Mong Tién Phong (0,92) trong nghién ctru cua
chung t6i. Tai diém da hinh G3037T trén cGH-int4 tin
s6 alen T va alen G twong ing & ga Mia (0,31 va 0,69),
ga Choi lai (0,495 va 0,505) va ga Ri (0,293 va 0,707),
trong khi két qua nghién ctru cta ching toi trén ddi
tuong ga Mong Tién Phong, tan s6 alen T (0,532) cao
hon tan s alen G (0,468).

Tai vi tri cGHR-int2/HindIII trén gidng ga ban dla
Trung Qudc, Li va cs (2008) [13] d4 chi ra rang tan sb
alen "+" 12 0,9935 va tan s alen "-" 1 0,0065. Két qua
nay cling twong tu nhu nghién ctru cuia B. Enayati va cs
(2011) [14] trén gidng ga Mazandaran, tan s alen "+"
14 0,99 va tan sb alen "-" 14 0,01. Diédu dic biét trong
cac két qua cong bd trén 1a khong co kiéu gen di hop
nao dugc xac dinh. Trén gidng ga Tau Vang, da hinh
cGHR-int5 va str dung enzyme gidi han Eco721, nhém
tac gia PO V& Anh Khoa (2014) [11] di cong bd tan
s6 alen A 14 0,92, tan s alen G 1 0,08; trong khi d6 &
quén thé ga Noi, tic gia nhan thiy c6 100% tan sb alen
A trong quan thé. So sanh voi két qua cia cac tac gia
trén, chung t6i nhan thay, tan s6 kiéu gen HindIII+/+
va tin sb alen HindIII+ chiém mot ty 18 rat cao trong
cac quan thé ga ban dia. Noi cach khac, c6 rét it alen
HindIII- ton tai trong cac quan thé ga ban dia trén thé
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gidi va Viét Nam. Ddi voi ga Mong Tién Phong trong
thi nghiém ctia chung toi khéng xac dinh duoc tan sb
alen HindIII- trong quan thé.

Nhu vdy, trén ddi tuong ga Méng Tién Phong da
hinh tai 3 vi tri trén la khac nhau. Tinh da hinh cao
nhét & vi tri G3037T trén doan gen cGH-intr4, vi tri
G1705A trén doan gen ¢cGH-int3 c6 tinh da hinh thap
hon. Pac biét, chung t61 khong phat hién tinh da hinh &
vi tri 561 PCR nhan doan gen cGHR-int2. Vi vay, viéc
nghién ctru sang loc danh gia da hinh kiéu gen lién két
v6i cac tinh trang san xudt cy thé ciia ga 13 can thiét
truge khi di sau vao nghién clru anh hudng ctua ching
dén cac tinh trang quan tam.

Két qua gidi trinh tw gen cGH

Pé khang dinh két qua xac dinh da hinh kiéu gen
bang cach sir dung k§ thuat PCR-RFLP boi cac enzyme
tuong (mg nhu trén 13 chinh xac va hon nita dé danh
gi4 muc do twong ddng vé trinh ty cac doan gen nay
trong quan thé ga nghién ctru, chiing toi tién hanh giai
trinh tu cac doan gen cGH-int3 va cGH-int4. Do trén
doan gen cGHR-int2 khong xac dinh dugc tinh da hinh
tai diém nghién ctru, nén chung t6i khong tién hanh
giai trinh tu doan gen nay. Két qua giai trinh tu céc
doan gen cGH-int3 va cGH-int4 dugc thé hién tuong
ung trong hinh 3 va 4.

Hznh 4 san pham gidi trznh tw
3 kiéu gen cGH-int4

Hinh 3: san phdm gidi trinh tir
3 kiéu gen cGH-int3

Két qua giai trinh tu cac ving ¢cGH-int3 va ¢cGH-
int4 cho théy, cac ving nay dugc khuéch dai hoan toan
ddc hiéu, cac diém da hinh dugc xac dinh tai vi tri
G1705A thudc intron 3 gen ¢GH [3] la hoan toan chinh
xéac va phu hop vdi céc diém cit boi enzyme gidi han
EcoRV; diém da hinh tai vi tri G3037T thudc intron 4
cua gen ¢GH [3] ciing hoan toan chinh xac va phu hop

v6i diém cat boi enzyme gidi han Bsh12361.

Nhiam danh gia mirc d6 twong dong vé trinh ty cac
doan gen nay trén quan thé ga Méng Tién Phong nghién
ctru, chung toi tién hanh so sanh trinh tw ¢cGH-int3 va
cGH-int4 cua ga Mong Tién Phong véi cac trinh tyu
tuong Ung lay tir 'Ngan hang gen thé gigi (AY461843).
Két qua dugc thé hién trong hinh 5 va hinh 6.
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Hinh 6: két qua so sanh trinh tw 3 kiéu gen cGH-int4 voi trinh tw doan gen
cGH ldy tir Ngdn hang gen thé gi6i (AY461843)

Phan tich két qua so sanh nay, chung toi nhan thay:
(1) Mirc d6 twong dong nucleotide kha cao trong trinh
tu cac doan gen cGH-int3 va 4 & ga Mong Tién Phong;
(2) Bén canh diém da hinh da duoc biét dén, ching toi
con phat hién mot s diém da hinh khac & cGH-int3 va
cGH-int4 khi so sanh v6i trinh tw gen da cong bd trén
Ngan hang gen thé gidi (AY461843). Cu thé, trén doan
gen cGH-int3, cac dot bién diém A239G, G247A va
G251A xay ra ¢ ca 3 kiéu gen GG, AG va AA. Ngoai
ra, & kiéu gen GG xuat hién 2 dot bién diém C129T va
A189T, trong khi cac kiéu gen AA va AG xuit hién dot
bién diém & 2 vi tri khac 1a G133A va T143C. Tuong
tu, ddi v6i doan gen cGH-int 4, déu phat hién dot bién
thay thé T204C trén ca 0 3 kiéu gen TT, TG va GG;
(3) Trong 2 ving gen cGH-int3 va cGH-int4, da sb céc
do6t bién diém déu 1a su thay thé nucleoitde trong cliing
nhom (purine - gitta A va G hodc pyrimidine - gitta T
va C). Ngoai ra, xudt hién mot dot bién thay thé khac
nhom tir purine (A) sang pyrimidine (T) & kiéu gen TT
va TG trén doan gen cGH-int4 tai vi tri A235T va ¢
kiéu gen GG trén doan gen cGH-int3 tai vi tri A164T.

Két luan

Locus cGH-int3 (s dung enyme EcoRV) xudt hién
ca 3 kiéu gen (GG, GA va AA) trong quan thé > ga Mong
Tién Phong, tuy nhién tinh da hinh thap véi tan so alen
G 120,92, thn sb alen A 1a 0,08.

Locus ¢cGH-int4 (sir dung enzyme Bsh1236I) Xuét
hién ca 3 kiéu gen (TT, TG va GG) trong quan thé voéi
tinh da hinh cao. Tan sb cac kleu gen twong ng lan luot
1a 0,361; 0,213 va 0,426. Tansd alen Gva T tuong ting
duoc tinh toan 1a 0,468 va 0,532.

TAP CHI

59(2) 2.2017

Locus cGHR-int2 (st dung enzyme HindIIl) da
khong phat hién tinh da hinh trén doan gen nay voi
100% cé thé ga nghién ctru mang kiéu gen HindIII+/+.
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Nghién cdu anh hudng cua céch phdi hop bét la keo giu vao khau phan &n
dén nang suat va chat lugng tring cua ga dé bo me giong Ludng Phugng
Tir Quang Hién", Tran Thi Hoan', Tir Quang Trung?

"Truong Dai hoc nong ldm Thai Nguyén
2Truong Pai hoc suw pham Thai Nguyén

Ngay nhan bai 10/10/2016, ngay chuyén phan bién 12/10/2016, ngay nhan phan bién 9/11/2016, ngay chép nhan dang 21/11/2016

Muc dich ciia nghién ctru nay 1a xac dinh anh huéng cia cach thirc phoi hop bét 1a keo gidu (BLKG) vao
khéu phin in dén ning suit va chit lwong trimg ciia ga dé bé me giong Lwong Phwong. Nghién ciru dwoc
thure hién véi 270 ga mai dé, chia 1am 3 16, mdi 16 90 con (30 x 3 l4n nhic lai), trong 120 ngay, bit dau lic
ga 31 tuidn tudi (tudn dé 9). L6 doi ching (PC) dwoc cho dn khau phin co sé (KPCS) khong ¢6 BLKG,
khau phin nay c6 mirc ning hrong trao ddi (ME) va ty I¢ protein thé (CP) theo tiéu chuén (2.750 kcal ME/
kg va 17% CP). Lo thi nghiém 1 (TN1) dwoc cho in thirc iin theo cach phdi hop thir 1 (cach 1), d6 1a thirc
in c6 chira 6% BLKG, can d6i mirc ME va CP ngang bing 16 PC (2.750 kcal va 17% CP). Lo TN2 duoc
cho én thirc dn theo cach phdi hop thir 2 (cach 2), d6 12 khdu phin dn gom c¢6 6% BLKG va 94% KPCS,
khéng can dbi lai ME va CP theo KPCS. Két qua cho thiy: ca 2 cach phdi hop BKLG vao khiu phin déu
c6 tac dong tot dén ga dé bd me, cac chi tiéu chinh (ning suit trirng/mai binh quan, ty 1¢ ga con loai I/trirng
ap, tiéu ton thirc in/ga con loai I) déu sai khac rd rét so véi 16 PC. Cach phdi hop thir nhit c6 ning suit
trirng cao hon so véi cach thir 2 véi sw sai khac rd rét. Tuy nhién, chi tiéu quan trong hang dau 1a ty 1¢ ga
con loai I/trirng 4p thi sai khac khong c6 y nghia thong ké. Do d6, trong diéu kién nong hd c¢é thé phdi hop
theo cach thir 2, vi né don gian, dé thuwc hién.

Tir khéa: bét ld keo gigu, cin déi ME va CP, khiu phan co sé.
Chi s6 phin loai 4.2

pat van de dwa ra khuyén céo trong san xut.

Sic t6 tuy chi c6 ham lugng rat nho trong thirc dn (tinh  Noi dung va phuong phap nghién ciu
bang mg/kg) nhung n6 ¢6 vai tro sinh hoc quan trong doi
voi co thé vat nudi. N6 1am ting ty 18 nuoi song d6i voi
ca con; tang ty 1€ dau thai, ty 1€ nuoi ong sau sinh va
sinh truong ¢ lon; tang khd nang san Xuat trimg va chét
lugng trimg gidng dbi v6i gia cam, dic biét nd lam ting
do dam mau cua da, thit va long do tring ga, dap ung

thi hiéu nguorl tiéu dung [1-7]. La keo gidu ¢6 ham luong

Vit liéu nghién ciru

Ga dé bd me giong Luong Phugng.
BLKG (Leucaena leucocephala).
Phuwong phap nghién ciru

Thi nghiém v61 270 ga mai de bd me giéng Luong
Phuong ¢ 31 tuan tudi (tuan dé 9), chia 1am 3 16, moi 16 90

carotenoids tong sb vao khoang trén dudi 1.000 mg/kg vat
chét kho (VCK), trong do caroten ¢6 khoang 227-518 mg
va xanthophyll chiém khoang 741-865 mg/kg VCK [8].
Chinh vi vy, d4 ¢6 nhiéu nghién ctru sir dung 14 keo gidu
trong chan nudi (gia stc nhai lai, lon, tho, gia cﬁm). Tuy
nhién, cach thtrc phdi hop BLKG véo khau phan an ctia ga
dé bd me nhu thé nio con it dwoc nghién ctru. D8 tai nay
thtr nghiém hai céch thirc phdi hop BLKG vao khau phan:
i) Cach thir nhat 1a phdi hop bot 14 vao khiu phan co6 su
can dbi lai ME va protein theo tiéu chun; ii) Cach thur hai
1 thay thé mot phan thirc an hdn hop bang BLKG, khong
can ddi lai ME va protein. Xac dinh anh huong cia hai
cach phdi hop nay dén ning suat va chit lugng trimg cua
ga dé bd me gidng Luong Phuong; tir két qua thu dwoc sé

"Tac gia lién hé: Email: tqhien.dhtn@moet.edu.vn
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con (30 con x 3 lan nhéc lai), ty 1& ga trong/mai 1a 1/7,5,
thi nghiém kéo dai 120 ngay tai Trung tam Nghlen cliu
va phat trién chan nudi mién nui - Vién Chan nudi (Théi
Nguyén).

L6 DC dugc dn KPCS, khau phan nay c6 mic ME/kg
va CP theo tiéu chuan cta ga dé 16ng mau (2.750 kcal ME/
kg va 17% protein). Lo TN1 dugc an khau phan co chira
6% BLKG, can d6i ME va CP theo tiéu chuin (ngang bang
KPCS). Lo TN2 dugc dn khau phan gom 94% KPCS + 6%
BLKG, khong can ddi lai ME va CP theo tiéu chuan. Khau
phan dugc phdi hop tir ngd vang, cam my, bot ca kho,
diu dau twong va mot sd thirc dn bd sung khac. Nguyén
liéu va thirc an hdn hop duoc phan tich céc thanh phan
dinh dudng chinh, carotennoids trudc va sau khi phdi hop.
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A study on the effects of L. leucocephala leaf
meal supplement ways into the diets
of Luong Phuong parent chickens
on their egg productivity and qualily

Summary

The aim of this study is to determine the influences
of different supplement ways of the Leucaena
leucocephala leaf meal to the diets of Luong
Phuong parent chickens on their egg productivity
and quality. Total of 270 Luong Phuong laying
hens were divided into 3 groups with 90 hens per
each group (30x3 replications). The experiment
was carried out in 120 days, starting at 31 weeks
of age (9 weeks of laying). The control group was
fed a basal diet (BD) without L. Leucocephala leaf
meal (LLM) and with a metabolic energy (ME)
level and the rate of crude protein (CP) based on
nutrition standards (2,750 kcal ME/kg and 17%
CP). The experimental group 1 (Exp 1) was fed a
diet containing 6% L. leucocephala leaf meal and
the same ME and CP as the control group (2,750
kcal ME/kg and 17% CP). The experimental
group 2 (Exp 2) was given a diet containing
6% L. leucocephala leaf meal and 94% basal
diet but without the balanced ME and CP as
the control group. The results showed that the
both ways of supplementing LLM into the diets
had good effects on the laying hens; the main
indexes (egg productivity/hen, the newly hatched
chick class 1/hatching egg, feed consumption/
chick class 1) were significantly different in
comparison with those of the control group. The
egg productivity of Exp 1 was higher than that
of Exp 2 with a significant difference. However,
the most important index, that is newly hatched
chick class 1/hatching egg, had no significant
difference between the two groups. Nevertheless,
in household farming conditions, it is possible
to apply the way supplementing the diet with L.
leucocephala leaf meal of Exp 2 because it is easy
to implement.

Keywords: balanced ME and CP, basal diet,
Leucaena leucocephala leaf meal.

Classification number 4.2
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ME (kcal/kg), CP (%) va ham lugng carotenoids (mg/kg)
trong thitc an cua cac 16 lan luot 13 2.758, 17,13 va 8,8
(BC); 2.761, 17,13 va 30,56 (TN1); 2723, 17,59 va 30,65
(TN2).

Ga thi nghiém dugc nudi nhdt trén nén co dém 16t
chdm séc nuoi dudng theo quy trinh doi véi ga dé trimg
16ng mau.

Cic chi tiéu theo doi

Ty 18 nudi séng, ning suét tring, mot s6 chi tiéu 1y, hoa
hoc cua trimg, ty 1€ trimg ¢6 phoi, ap nd, ga con loai I, tiéu
thy va tiéu ton thirc &n cho san xuat trimg.

Phuong phap theo doi cdc chi tiéu

Ty 1é nuéi song: theo doi sd con con sdng theo tung
ngay thi nghiém cua mai 16 (duoc goi la ngay ga), tong SO
ngay ga cua moi 10 trong 120 ngay thi nghiém bang tong
ngdy ga tir ngay 1 dén ngay thir 120. S6 mai binh quén
bang tong sd ngay ga chia cho thoi gian thi nghiém (120
ngay).

Ndng sudt trimg: thu tring hang ngdy va chon trimg
du tiéu chuan trung glong Ning suét trimg/méi binh quan
bang tong 56 trimg mdi 16 trong 120 ngay thi nghiém chia
cho s6 méi binh quan. Nang suét trimg giong/méi binh
quan ciing tinh twong tu nhu vay.

Cadc chi tiéu ly hoc: khao sat triing 5 dot (n = 5) vao cac
thoi diém 20, 40, 60, 80 va 100 ngay thi nghiém; moi dot
khao sat 5 qua/lo vé6i cac chi tiéu khéi luong trimg, long
trang, long do va vo.

Céc chi tiéu héa hoc: phan tich trimg 5 1an (n = 5) &
cung thoi diém va sb lugng trimg/16 néu trén véi cac chi
tidu vat chat kho, protein, lipit tho, carotenoids tai Vién
Khoa hoc su song (Pai hoc Thai Nguyén) theo phuong
phap duoc quy dinh trong Tiéu chuin phong thi nghiém
Viét Nam.

Chét lugng trimg ap (ty 1é tring c6 phoi, 4p nd, ga con
loai I): mo1 16 ap 1.980 trimg (6 dot x 330 qua/dot). Trung,
khay ap, khay n¢ cua tung 16 dugce danh dau riéng. Soi
tring ¢ ngay thtr 6 d€ xdc dinh trimg ¢6 phoi, sau do theo
do1 s6 ga con nd ra va ga con loai I cta tung 10.

Két qua thi nghiém dugc xu ly theo phuong phap thong
ké sinh vét hoc cua Nguyén Van Thién va cs (2002) [9],
xu ly thong ké ANOVA - GLM bang phan mém Minitab
phién ban 14.

Két qua va thao luan

Ty I¢ nudi song

Trong 4 thang thi nghiém, mbi 16 chi chét 2-3/90 ga
mai de. Tuy nhién, thoi diém ga chét & mdi 16 ¢6 su khac

nhau nén so ngay ga cua céc 16 c¢6 su khac nhau, cta 16
bC1a 10.008, 16 TN1 la 10.028, con 16 TN2 12 9.996 ngay

24



Khoa hoc Néng nghiép

ga. Tir d6 dan t6i s6 méi binh quan cia céc 16 ciing khac
nhau, 10 DC la 89,36 con, TN1 la 89,54 con, con TN2 la
89,25 con (bang 1). Nhin chung, khau phan c6 hay khong
¢6 BLKG va phdi hop BLKG viao khau phén theo cach 1
hay céch 2 déu khong anh huong dén ty 16 nudi song cta
ga thi nghiém.

Bing 1: ty 16 nudi song ciia ga thi nghiém

Chi tiéu Ponvi | LoPC | Lo TN1 | Lo TN2
Ty 18 nudi séng % 96,67 | 97,78 96,69
Ngay ga/1o Ngay | 10.008 | 10.028 | 9.996
S6 mai binh quan/lo | Con | 89,36 | 89,54 89,25

Kha néng sin xudt trieng ciia ga thi nghi¢m

Kha ning san xuit trimg cta ga thi nghiém dugc thé
hi¢n ¢ cac chi tiéu nhu: ty 1€ d¢ va nang suat trung.

Ty 1¢ dé ctia 10 TN1 va TN2 cao hon ddi chimng 6,33 va
5,03%, con 16 TN1 16n hon TN2 1a 1,30% véi su sai khél,c
co y nghia thong ké (p < 0,05). Nhu vay, cach thirc phoi
hop BLKG vao khéu phan ¢ anh huong rd rét dén ty 1¢ de
cua ga bo me giong Luong Phugng.

Ty 18 dé cua cac 16 khac nhau tt yéu dan dén san luong
va nang suat trimg khac nhau. San lugng trimg ciia 16 TN
va TN2 nhiéu hon DC 12 648 va 495 qua, con 16 TN1 16n
hon TN2 1a 153 qua. Nang suat trimg/mai binh quéan cia
16 TN1 va TN2 16n hon DC lan luot 1a 7,09 qua (9,62%)
va 5,64 qua (7,65%), con cua 10 TN1 16n hon TN2 1a 1,45
qua (1,97%) véi su sai khac 1o rét (p < 0,05). Do ty 1¢
trimg gidng cua 3 16 ga gin twong duong nhau (96,28;
96,64 va 96,72%), nén nang sudt trimg glong/mal binh
quan c6 cung dién bién twong ty nhu ning suat trimg/mai
binh quan (TN1, TN2 16n hon BC va TNI1 1én hon TN2
voi sy sai khac 13 rét). Két qua vé kha niang san xuét tring
cua ga thi nghi¢ém duoc trinh bay tai bang 2.

Bing 2: ndng sudt va san lwong trimg ciia cdc 16 thi nghiém

Chi tiéu Ponvi | LoPC | LOTN1 | Lo TN2
Ty 18 dé % 65,82 | 72,15 70,85¢
San lugng trimg/16 Qua 6.587 7.235 7.082
Ning suét trimg/mai binh quan Qua 73,71* 80,80° 79,35¢
So sanh % 100,00 | 109,62 107,65
Ty 18 trimg gidng % 96,28 | 96,64° 96,720
S lwong trimg gidng/16 Qua 6.342 6.992 6.850
Ning sudt trimg giéng/méi binh quan Qua 70,97 78,09 76,75
So sanh % 100,00 | 110,03 108,15

anh huong tot hon cach thtr 2. Tuy nhién, sy thiéu hut ME
trong thirc dn theo cach phdi hop thir 2 ciing khong nhicu
s0 v6i tiéu chuén, bu lai ty 1€ protein tho lai cao hon tiéu
chuan. Do d0, 16 ndy van c6 kha ning san xuat trimg cao
hon so v61 16 BC va thua kém khong 16n so véi 16 TNI.

Thanh phén Iy, héa hoc ciia trieng

Mt s6 chi tiéu 1y hoc ciia trimg nhw khoi lugng trimg,
long trang, long do va vo trimg da dugc khao sat. Két qua
duoc trinh bay ¢ bang 3.

Bng 3: mot s6 chi tiéu Iy hoc ciia trimg

Chi tiéu Ponvi | LoDC | LOTNI | Lo TN2
Khi lugng lugng trimg g 55,988 | 356488 | 56,364
Khéi lugng 1ong tring g 32,178 | 32425 | 32,439
Khéi lugng long do g 17240 | 17,546 | 17417
Khi lugng vo g 6,570 6,517 6,508
Ty 1¢ long tring % 5747 57,40 57,55
Ty 1¢ long do % 30,79 31,06 30,90
Ty 1& vo % 11,74 11,54 11,55

Nhin chung, khau phan c6 hay khong c¢6 bot 1a, phdi
hop bot 14 theo cach thir 1 hay cach thir 2 déu khong anh
huong 16n dén khdi luong cua trimg, 1ong tring, long do
va vo trimg, cac chi tiéu ndy cua 3 16 gan tuong duong
nhau va khong sai khac nhau 14 rét (p > 0,05).

Két qua phan tich thanh phan hoa hoc trimg cho thy
VCK, CP va lipit trong long do6 tramg cua 16 TN1 va TN2
c6 xu huong tang hon so voi 16 PC nhung chi c6 VCK
va CP la c6 sy sai khac 1 rét so voi BC (p < 0,05). Cu
thé 1a VCK tang 0,80 va 0,84%, CP tang 0,52 va 0,53%,
twong tng voi TNT va TN2. Cac chi tiéu nay cua long
trang tring khong c¢6 xu huéng nhu vay, chiing gan tuong
duong nhau (bang 4).

Bing 4: mot s6 chi tiéu héa hoc ciia tritng

Chi tiéu Pon vi L6 bC L6 TN1 Lo TN2

a) Long do

VCK % 50,62 51,420 51,46°
CP % 16,25° 16,77° 16,78
Lipit tho % 32,51 32,74 32,84
Carotenoids mg % VCK 13,68 40,13° 39,65
b) Long tring

VCK % 13,10 13,10 13,04
CP % 11,35 11,43 11,34
Lipit tho % 0,225 0,226 0,225

Ghi chii: theo hang ngang, cdc s6 liéu mang chir cai khac nhau

thi sai khdc giita ching co y nghia thong ké (p < 0,05)

Két qua trén ching t6 BLKG ¢6 anh hudong t6t dén kha

ning san xuét tring cla ga mai dé. Két qua nay khang

dinh lai cac két qua nghién ciru trudce ddy ciia Tir Quang
Hién va cs [10].

Cach thirc phbi hop BLKG vao khau phan cé anh
huong khong 16n dén kha ning san xuat tring cla ga mai
d¢. Cach thir nhat do khau phan dugc can d6i ME theo tiéu
chuan va dung dau thyc vat dé bo sung ning luong nén co
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Carotenoids trong long do trang cua 10 TN1 va TN2
cao hon 16 BC 1a 26,45 va 25,97 mg % VCK long do voi
su sai khac 10 rét (p < 0,05). Gouveia va cs [11], Goodwin
[12] cho biét, carotenoids s& duoc huy dong dén budng
trimg khi thanh thuc va tich tu trong 1ong do; két qua trén
da khang dinh lai thong tin nay. Carotenoids trong long do
tramg cua 10 TN1 c6 xu hudng cao hon nhung khong 1 rét
so voi TN2. Piéu nay c6 thé do thtrc 4n ciia 16 TN1 ¢6 bd
sung thém dau thyc vat, ma dau, m& 1a méi truong t6t cho
viéc hép thu carotenoids.
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Két qua theo doi chit lwong trieng dp

Chét lugng trimg gidng duoc danh gia bang cac chi tiéu
nhu ty 1€ trimg c6 phoi, ap no, ga con loai I va chi tiéu danh
gia tong hop tir cdc chi tiéu néu trén la ty 1¢ ga con loai I/
trimg 4p. Két qua theo ddi cac chi tiéu nay dugc trinh bay
¢ bang 5.

Bing 5: chdt hrong trimg dp

Chi tiéu Pon vi LoPC | L6 TN1 | LdTN2
S6 lugng trimg ap Qua 1.980 1.980 1.980
S6 lwong trimg c6 phdi Qua 1.799 1.866 1.858
S6 lugng trimg ap nd Qua 1.676 1.805 1.795
Sé Iuwgng ga con loai I Con 1.652 1.779 1.762
Ty 18 phoi % 90,86° 94,240 93,84°
Ty 1é né % 93,16° 96,73° 96,61°
Ty 1& ga con loai I/ap n& % 98,57° 98,56° 98,16°
Ty 1& ga con loai I/tring 4p % 83,43 89,95° 88,99

Ty 1€ trimg co6 phdi cua 16 TN1 va TN2 cao hon 16 BC
14 3,38 va 2,98%, con ty 18 trimg Ap nd thi cao hon 3,57 va
3,45% voi sy sai khéc 1o rét (p < 0,05). Ty 1€ ga con loai
I/4p no cia 3 16 twong duong nhau va khong sai khac 16
rét (p > 0,05). Ty 1¢ ga con loai Itring 4p cta 16 TN va
TN2 16n hon 16 BC 1a 6,52 va 5,56% vai su sai khac ro rét
(p < 0,05). Cac chi tiéu trén ciia 16 TN1 déu 16n hon TN2
nhung khong co su sai khac 1o rét (p > 0,05). Tuy nhién,
su lap di 1ap lai & ca 3 chi tiéu nay ¢6 thé khong phai 14 su
tring lp ngau nhién ma phan nao do c6 tac dong ctia céch
thirc phoi hop BLKG vao khau phan. Boi vi, nang luong
trao d6i va carotenoid trong 1 kg thirc an cua 16 TN1 déu
16n hon 16 TN2.

Tiéu ton thirc dn cho sin xudt trieng va ga con logi I

Can ¢t vao san lugng trimg, trimg gidng (bang 2), ty 18
trimg co phoi, 4p nd, ga con loai I (bang 5) va luong thirc
an tiéu thy cua mdi 16 dé tinh tiéu ton thic an cho 10 trimg,
10 trimg giong va 1 ga con loai I. Két qua dugc trinh bay
trong bang 6.

Bing 6: tiéu ton thirc an cho san xudt trimg va ga con logi [

Chi tidu Ponvi | L6PC | LOTN1 | Lo TN2
Tiéu t6n thirc an/16 kg 1.501,2 | 1.504,0 | 1.499,0
Tiéu ton thirc an/10 trimg kg 2,279 2,079 2,117°
So sanh % 100 91,22 92,89
Tiéu t6n thire an/10 trimg giéng kg 2,367 2,151° 2,189
So sanh % 100 90,87 92,48
Tiéu tdn thirc an/1 ga con loai | kg 0,284¢ 0,239° 0,246°
So sanh % 100 84,15 86,62

Tiéu thu thtrc an cta 3 16 gan tuong duong nhau nén 16
nio ¢ san lugng trimg cao hon thi tiéu ton thirc an cho san
xuat trimg thap hon. San luong tring (bang 2) cua 16 TN1
cao hon 10 TN2 va cua 16 TN2 cao hon PC, vi vay tiéu tén
thtre dn/10 trimg va 10 trimg giéng cua 16 TN thip nhét,
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sau d6 dén 16 TN2 va cudi cung 12 16 DC. Tiéu ton thirc in
cho 10 trimg ctia 16 TN1 va TN2 thap hon 16 DC 1a 8,78
va 7,11%, con cho 10 trimg gidng thi thap hon 1a 9,13 va
7,25%, chénh I¢ch nay co sy sai khac 10 rét (p < 0,05).

Tiéu ton thirc an/1 ga con loai I khong chi phu thudc
vio tiéu ton thiic an cho san xuat trimg gidng ma con phy
thudc vao chat lugng trimg ap, cu thé 1a ty 16 ga con loai I/
trimg ap. Ty 1é nay cta 16 TN dat cao nhat, sau d6 dén 16
TN2 va cubi cing 1a 16 BC (xem bang 5), do d6 tiéu ton
thtrc dn/1 ga con loai I cia 16 TN1 ciing thap nhat, sau do
dén 16 TN2 va cao nhét 12 16 DC.

Két luan

Trong hai cach phéi hop BLKG vao khau phan an thi
cach thir nhat c6 céc chi tiéu ning sudt tring va trimg
gibng/mai binh quan cao hon so véi cach thi 2 voi su sai
khac ¢6 y nghia théng ké. Tuy nhién, ty 1& ga con loai I/
trimg ﬁip cta hai 16 lai khong c6 sy sai khac nhau 10 rét.
Mt khac, 16 TN2 c6 hau hét cac chi tiéu vé ning suat va
chét luong trimg cao hon va tidu ton thire dn cho san xuét
trimg va ga con loai I thap hon so v6i 16 BC véi su sai khac
10 rét. Do do, trong diéu kién nong ho co thé phdi hop theo
cach thir 2, vi n6 don gian, dé thyc hién.
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Nghién ctiu cai tién quy trinh thu nhan chitin tu phé ligu tom
bang ket hop x{ 1§ nhit va tay mau

Nguyén Céng Minh', Nguyén Vin HoaZ?, Pham Thi Pan Phuwong?, Trang Si Trung?'

"Vién Cong nghé sinh hoc va Moi truong, Truong Dai hoc Nha Trang
’Khoa Céong nghé sinh hoc, Truong Pai hoc Nha Trang

Ngay nhén bai 16/6/2016, ngay chuyén phan bién 24/6/2016, ngay nhén phan bién 13/7/2016, ngay chip nhan dang 20/7/2016

Nghién ciru dwge thre hién nhim rit ngin thoi gian va nang cao chét lwgng ciia chitin thu nhén tir vé tom,
dong thoi gitip kiém soat tot qua trinh gia nhiét va khir mau trong qua trinh tach chiét chitin. Phé liéu vo
tom dwoc xiwr ly qua 3 giai doan: (i) khir khoang véi dung dich HCI1 4%, ty 1€ nguyén liéu/dung dich acid
1/5 (w/v) & 50°C trong 10 gio; (ii) khir protein véi dung dich NaOH 3%, ty 1€ nguyén liéu/dung dich 1/5
(W/v) 6 70°C trong 12 gio, (iii) khir n!z‘iu v6i dung dich H,0, 0,5%, ty 1¢ nguyén liéu/dung (,iich 1/15 (w/v) &
nhiét do phong trong 12 gi¢. Sdn pham chitin thu dugc cé do deacetyl thap (7,2%) véi khoi lwgng phan tir
trung binh (1076 kDa), cung ham lwong protein (0,73%) va khoang (0,86%) con lai rit nhé, dam bio tiéu

chuén sir dung cho thwong mai.

Tir khéa: chitin, khir khodang, khir mau, khir protein, phé liéu tom, tach chiét chitin.

Chi s6 phén loai 4.5

Improvement of chitin quality from shrimp wastes
by the combination of heat treatment and decolorization

Summary

This study aims to reduce reaction time but improve
the chitin quality in the isolation of chitin from shrimp
shells as well as control properly reaction temperature
and decolorization. The raw shrimp shells was treated
by three steps: (i) deminerization in 4% HCI solution
with raw material/solution ratio of 1/5 (w/v) at 50°C for
10 hours, (ii) deproteinization in 3% NaOH solution
with raw material/solution ratio of 1/5 (w/v) at 70°C
for 12 hours, (iii) decolorization in 0.5% H,O, solution
with raw material/solution ratio of 1/15 (w/v) at room
temperature for 12 hours. The as-prepared chitin has
low acetyl degree of 7.2 % with medium molecular
weight of 1076 kDa. The protein (0.73 wt.%) and
mineral (0.86 wt.%) contents are acceptable for using
as a commercial chitin product.

Keywords: chitin, decolorization, deminerization,
deproteinization, extraction of chitin, shrimp wastes.

Classification number 4.5

"Tac giad lién hé: Email: trungts@ntu.edu.vn
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pat van de

Chitin la polymer sinh hoc dugc tao thanh
tr cac don phan N-acetyl-B-D-glucosamin
lién két v6i nhau qua lién két p-1,4-glucosid.
Chitin c6 trong thanh phan ciu tao cia vo
tom, vo cua, vo ghe, con trung va mot sb
loai nam [1]. Trong tu nhién, chitin 1a ngudn
polysaccharide nhiéu thtr hai sau cellulose [2].
Chitin trong vé tom thuoc nhom a-chitin, lién
két bén viing voi cac thanh phan khac nhu
protein, lipid, khoang va chét mau. Do do, dé
thu nhén chitin tir vo tom can sir dung cac qua
trinh loai bo cac thanh phan néu trén bao gdm
khtr khoang, khtr protein va khtr mau [1, 2].

Cac phuong phap phd bién dé thu nhan
chitin tr vé tom la phuong phap hoéa hoc,
phuong phéap sinh hoc hodc két hop phuong
phap héa hoc véi sinh hoc [1, 3, 4]. Mdi
phuong phap trén déu c6 uu va nhuoc diém
riéng. Khi xir Iy bang phuwong phap hoa hoc,
qua trinh khtr protein tién hanh véi dung dich
kiém, khtr khoang vé6i dung dich acid lodng,
trong khi khir mau thuong su dung cac loai
dung méi hiru co két hop véi cac chit co tinh
oxy hoa (KMnO,, H,O,...) hodc str dung anh
sang mat troi [3].
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Hién nay, viéc thu nhan chitin tir phé liéu tom tai
Viét Nam thuong khong st dung nang nhiét nén thoi
gian xtr ly bang NaOH d¢ khir protein dai tir 2-3 ngay,
khir khoang bang HCI tir 1-2 ngay. Tuy nhién, khi ning
nhi¢t qua cao va khong dugc kiém soat thi du co rit
ngan thoi gian xtr Iy nhung van anh huéng lorn dén
chat lwong chitin. Mit khac, d6i v6i qua trinh tdy mau
thi thuong dung hod chat, phd bién nhat 1a chlorine
ma khong kiém soat tét diéu kién xir Iy nén cling anh
hudng 16n dén cht lugng chitin thu dugce.

Trén thé giéi, dd co6 nhiéu cong bd vé sir dung
phuong phép hoa hoc két hop gia nhiét dé thu nhan
chitin tr vé tom. Theo Kim va cong su [2], qua trinh
khir protein trong vo tom duoc tién hanh trong dung
dich NaOH hoac KOH 1-10% ¢ 30-100°C. Con No
va cong su [4] cho réng, dé dat yéu cau vé chét luong
chitin can ap dung céc ché do khir protein va khur
khoang riéng cho timg loai nguyén liéu [5]. Két qua
tuong ty ddi v6i nghién ciru cta Shahidi va cong su
[6]. Khi xtr 1y v6 tom trong dung dich KOH 1-2% &
90°C, ty 1& nguyén liéu/dung dich kiém 1/20 (w/v)
trong 1 gio ¢6 thé khir 90% protein. Theo Whistler
va cong su [5], chiét tach chitin tir vo tdm béng dung
dich NaOH 10% ¢ 100°C s& rit ngan dang ké thoi gian
clia quy trinh san xuat chitin - chitosan. Cac cong bd
trén da cho biét anh hudng ctia nong do chat phan tng
va nhiét do dén thoi gian tach chiét va chat luong san
pham chitin thu dugc. Tuy nhién, cac cong bd nay méi
chi tap trung vao khao sat cac cong doan riéng 1¢é. Mat
khac, khi tién hanh phan tng & nhiét do cao trong thoi
gian dai s& dan dén qua trinh cit mach chitin [1, 3].
Hon nita, mot luong 16m hoa chét sur dung cho cac qua
trinh khir protein, khodng va chat mau ciing s& han ché
mg dung ctia cac quy trinh trén vio thyc té san xuat
cong nghiép.

Tir nhitng van dé néu trén, nghién ciru ny sé khao
sat mot cach hé thong anh huong ciia nong do chat
phan tng va nhiét d6 dén thoi gian tach chiét va chat
luong san pham chitin thu duoc. Tir d6, lwa chon diéu
kién thich hop dé co thé ing dung trong san xuat cong
nghi¢p vua rat ngan thoi gian, giam luong hoa chat
sir dung nhung van thu dugc san pham chitin dat chit
luong tot.

Doi twong va phuong phap nghién ciu
Doi twong nghién ciru

Nguyén liéu dau vo tom duogc thu nhan tai Cong
ty ¢6 phan ché bién thuy san (F17) Nha Trang, Khanh
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Hoa. Nguyén liéu duge van chuyén lanh vé phong thi
nghiém bang dung cu cach nhiét va bao quan & -20°C
dén khi tién hanh thi nghiém.

Quad trinh khir khodng, protein va mau

Trong qua trinh khur khodng, 50 kg ba vo tom duogc
ngam chiét vai dung dich HCI (2, 3, 4%) ¢ 30, 50,
70°C trong 2-16 gio voi ty 18 ba ran/dung dich 1a 1/5.
Trong qua trinh khtr protein, nguyén liéu dugc ngam
v6i dung dich NaOH (2, 3, 4, 5%) ¢ 30, 50, 70, 90°C
trong 6-27 giod vi ty 16 ran/dung dich 1a 1/5. Qua trinh
khir mau duge tién hanh véi H,0,(0,1; 0,3; 0,5; 0,7 va
0,9%) trong 4-24 gid voi cac ty 1€ nguyén li¢u/dung
dich khac nhau.

Xdc dinh ham lwong khodng, dé am, lipid va
protein

Ham lugng khoang, do am cta vo tom va chitin
dugc xéac dinh theo phuong phap chuén ciia AOAC [7]
0 105 va 550°C. Ham lugng lipid trong nguyén liéu vo
tom dugc phan tich theo phuong phép Folch [8].

Ham lugng protein trong nguyén li¢u vo tom va
trong chitin dugc xac dinh bang phuong phap Biuret
[9, 10]. Nguyén li¢u (v6 tom, chitin) dugc U trong dung
dich NaOH 3% ¢ 80°C trong 8 gio. Sau khi 1, tién hanh
loc va rira bﬁng 15 ml NaOH 3% va dinh mtrc dich loc
dén mot thé tich nhat dinh. Dich loc sau ly tim duoc
phan mg véi thude thir Biuret trong 15 phit ¢ nhiét do
phong va do phd UV-Vis & budc séng 570 nm. Ham
lugng protein ctia mau chitin - chitosan duoc xac dinh
theo cong thirc sau:

Vi(ml) x C(mg/ml)
w(g) x T x 100 (mg/g)

Protein(0%6) =

Trong d6, ¥, 1a thé tich dich loc (ml), C 1a ham
luong protein tinh theo dudng chuan Biuret (mg/ml),
w 14 khéi lugng mau u (g), MC 1a d6 4m cta mau (%).

Xdc dinh ham lwong chitin

Phéan tich ham lugng chitin trong nguyén liu vo
tom duge xac dinh theo cong b trude day [11]. Can 2
g v6 tdm cho vao binh chira 50 ml HCI 1 M trong thoi
gian 1 gio ¢ 80°C, sau qua trinh xir ly véi acid, nguyén
lidu dugc rira dén trung tinh va xtr 1y tiép tuc v6i 100
ml NaOH 1 M trong thoi gian 1 gio & 90°C trong bé
on nhiét, ba sau xu ly acid va kiém dugce rua lai 2 1an
v6i 15 ml acetone va say kho san pham & 110°C dén
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trong lwong khong doi. Ham luong chitin dugc tinh
theo cong thirc:

Trong do, m,, m, 1a khéi lwong nguyén lidu trude
va sau khi say. MC 1a d am cua nguyén li¢u ban dau.

Xdc dinh ham luwgng astaxanthin

Ham lugng astaxanthin trong nguyén li€u vo tom
va trong chitin dugc xac dinh theo phuong phap [12,
13]. Nguyén liéu duoc ddng hoa trong hé dung moi
hexan/isopropanol 3/2 (v/v). Sau d6, loc dé loai phan
bd va bd sung thém 12 ml eter ddu mo, 10 ml nudc
mudi sinh 1y (0,9%) vao phan dich loc, lic nhe binh
chiét va dé yén trong 10 phit & nhiét d6 phong. Thu
nhan pha trén va c¢6 quay chan khong & 40°C dé bay
hoi dung méi. Hoa tan mau sau c6 quay voi ete dau mo
va dinh muc 1én 10 ml, do do hép thu cua dung dich ¢
468 nm (A468). Ham lugng astaxanthin dugc tinh theo
cong thuc cia Simpson va Haard [13]:

Clrgig) =0r

Trong d6, C 1a ham luong astaxanthin trong mau
(ng/g mau), 4 1a d6 hip thu ciia dung dich & budc song
468 nm, ¥ 1a thé tich mau chiét (ml), D 1a hé s6 pha
lodng, G 1a trong lugng mau kho (g), 0,2 1a d6 hap thu
cua dung dich ¢ budc song 468 nm cua astaxanthin
chuan 1 pg/ml.

Xdc dinh do deacetyl

Do deacetyl chitin dugc xac dinh theo phuong phap
cua Tao va Svetlana [14]. Chitin dugc hoa tan trong
H,PO, dam dac trong 40 phat & 60°C. Sau d6 pha loang
dung dich véi nudce (pha loang 10 1an) va tién hanh u &
60°C trong 2 gio rdi do d6 hap phu quang hoc & budc
song 210 nm. B§ deacetyl cua chitin dugc xac dinh
theo cong thurc:

MMGIENAC 1
bb = 1m-|1- MMGICNAC + mMGle|
_ w - [mMGleNAc »0,2032)
mMGle = 016117

Trong d6, DD 1a d6 deacetyl cua chitin, 7 1a khéi
luong cua mau, mMGIcNAC 1a ham luong NAC
Glc tinh theo duong chuan, mMGlc 1a ham lugng
glucosamine.
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Xdc dinh trong lwong phdn tir trung binh ciia
chitin

Trong lugng phan tu trung binh cua chitin dugc
xac dinh theo phuong phap do d§ nhdt ndi [15]. Chitin
duoc hoa tan trong dung dich NaOH 10%, d nhét ndi
cua dung dich chitin dugc xac dinh qua hé mao quan
ctiia nh6t ké Ostwald. Phan tir lugng trung binh cua
chitin dugc xac dinh theo cong thuec:

p=KM®

Trong do, p 1a do nhdt ndi cua dung dich chitin;
K va a la cac h?mg s6 phu thudc vao dung moi,
K = 0,1a = 0,68 (d6i voi NaOH 10%); M la trong
luong phan tir trung binh cua chitin.

Phwong phdp xir Iy so6 liéu

S6 lidu bao cdo 1a két qua cia 3 1an phan tich va
duoc xur ly thong ké véi phan mém Minitab va cac do
thi duoc bicu dién bang phan mém Origin 8.0.

Két qua nghién ciu va ban luan
Thanh phin nguyén ligu va sin pham

Két qua phan tich thanh phan hoa hoc ciia nguyén
liéu dau vo tom va san pham chitin thu duoc trude va
sau khi khtr mau dugc trinh bay trong bang 1. Theo do,
thanh phan héa hoc ctia vo tom chu yéu chira proteln
(45,2%), khoang (21,5%), chitin (17,2%) va mot )
thanh phan khac nhu lipid va chat mau. Protein trong
nguyén lidu vo tém chu yéu 1a phan thit con sot lai
& vo tom va mot phan protein lién két trong cau trac
chitin. Chét khoéng trong vo tom chu yéu 1a CaCO,,
Ca (PO ,), va mot s6 mudi vo co khac. Thong thuong
phan khoang nay s€ bi hoa tan khi xur Iy voi dung dich
HCI, tuy nhién lugng nho khoang lién két sau trong
ciu trac chitin rat khé tach. Ham lugng chitin trong
v6 tom & ddy cao hon so v6i cong b trude day [3]. Su
khac nhau nay co thé do mua vu thu hoach va thanh
phan nguyén lidu.

Ham luong sic td trong vo tom 1a 143,5 ppm, dugc
biét dén chu yéu 1a astaxanthin [3]. Trong qué trinh san
xuét chitin, astaxanthin s& bi mat mot phﬁn do tac dong
ctia HC1 va NaOH, tuy nhién san pham chitin van con
chira mot lugng astaxanthin nhét dinh va chinh luong
astaxanthin ndy tao nén mau ddc trung cho san pham
chitin. Ngoai cac thanh phan trén, trong phé liéu tom
con chira mot luong dang ké lipid (8,1%). Thanh phan
lipid nay c6 thé duogc loai bo trong qué trinh khir protein
v6&i NaOH thong qua phan tng xa phong hoa [3].
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Bang 1: thanh phan va tinh chat ciia vo tém ban ddu va ciia chitin
trudc va sau khi khir mau

Chi tiéu Vi tom Chitin tr‘lr(rc khir | Chitin s‘au khir
mau mau

Protein (%) 45,2+1,7 0,83+0,08 0,73£0,2
Khodang (%) 21,5405 0,97+0,05 0,860,1
Lipid (%) 8,12+0,4
Chitin (%) 17,2+1,6
Mau sic Do hong Tring sing
Phan tr lwgng (kDa) 1135£34 107642
Astaxanthin (ppm) 143,4+41,3 7,6+1.4 2,840,1
Do deacetyl (%) 7.242.4 7,242,2

So véi nguyén li¢u tho, sau khi xtr 1y véi dung dich
HCI va NaOH, ham lugng khoang va protein con lai
trong chitin rat nho, twong tmg 13 0,83 va 0,97%. Khoi
luong phan ti ctia chitin 1a 1135 kDa vdi @6 acetyl
thap (7,2%). Tuy nhién, san phim van c6 mau d6 hong
do luong chat mau con lai kha cao (7,6 ppm), nén can
tién hanh khtr mau. Két qua sau khi xtr Iy voi dung dich
H,0,, mau sdc san pham trd nén trang sang véi luong
asthaxanthin gidm di gan 3 lan (2,8%) trong khi khoi
lwong phan tir va do acetyl gan nhu khong bj thay doi.
Tom lai, két qua phan tich cho théy san pham chitin
thu duoc c6 do tinh khiét cao, khéi lugng phan tir cao,
d6 acetyl thap va c6 mau sic trang sang.

Anh hwong ciia nong dp HCI va nhiét dp dén qud
trinh khir khodang

Hinh 1 thé hién anh huong cua ndng d6 dung dich
HCI va nhiét d6 phan tng dén hiéu qua ctia qua trinh
khtr khoang. Nguyén li¢u sau qué trinh ép dugc khir
khoang véi dung dich HCI 2, 3, 4, 5% & cac nhiét do
30, 50, 70°C trong thoi gian 2-16 gio.

Ham luong khoding con lai (wt.%)

o

o
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Nong do HCI (%) Thai gian (h)

Hinh 1: (a) Anh huwéng ciia nong @ HCI va nhiét do dén hiéu qua khir khodng,
(b) Anh hiéng ciia nhiét dé va thoi gian dén hiéu qua khir khodng
(dwong nét durt la ham lwong khodng con lai tai 1%)
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Theo két qua thi nghiém, hiéu suat qua trinh khir
khoang phu thudc nhiéu vao nong d6 HCI va nhiét o
phan tmg (hinh 1a). Khi xtr Iy ¢ nhiét do thap (30°C)
hiéu qua khir khoang dat dugc tuong ddi thap. Cu thé,
khi dung dung dich HCI 2, 3, 4, 5% thi ham luong
khoang con lai trong san phdm chitin sau 16 gid twong
ung la 13,9; 10,2; 8,6; 6,4%. TAt ca cidc mau chitin
chua dat yéu cau thwong mai vé ham lugng khoang.
Tuy nhién, néu ting nhiét d6 xt Iy 1én 50°C, luong
khoang dugc loai bo gan nhu hoan toan. Cu thé, khi xir
Iy voi HCI 2, 3, 4, 5% thi ham lugng khoang con lai 1a
5,8; 3,3; 0,7; 0,5. Do do, khtr khoang ¢ 50°C v6i HC1
4% trong 12 gio ¢6 thé thu duoc chitin dat yéu cau vé
chat luong thuong mai (khoang < 1%). Tiép tuc ting
nhiét d6 xir 1y 1én 70°C, hiéu suét khir khoang ting rd
rét, ham lugng khoang con lai trong chitin dat yéu cau
o n@)ng do HCI 3%. Tuy nhién, vi¢c xtr ly ¢ nhiét do
cao 1a kho ap dung & quy mé 16n do HCI rat d& bay
hoi dan dén lwong héa chat bj ton that 16n va dé gay
hu héng thiét bi. Hon nira, khi xur Iy & nhi¢t do cao san
phém chitin bi vun do qua trinh cit mach xay ra manh
[3]. Nhu vay, viéc xu ly véi HCI 4% & 50°C dugc xem
la phu hop do ham lugng khoang con lai sau xu 1y 1a
0,8% (dat yéu cau vé chat lugng chitin thuong mai).

Thoi gian phan tng 1a mot yéu t6 quan trong quyét
dinh dén hiéu qua cua phan tng hoa hoc. Theo két
quad thi nghiém (hinh 1b), lugng khodng bi khir phan
16n trong khoang 1 gio dau. Vi duy, sau 1 gio' thi ham
lugng khoang con lai cia mau xur Iy ¢ 30 va 70°C dat
duoc 1an luot 12 10,6 va 3,1%. Két qua nay twong déng
voi nhan dinh ctia nguyén cuu trude day [3]. Khi tang
thoi gian xtr 1y thi ham luong khoang bi khir twong
d6i cham, nguyén nhan c6 thé do luong khoang con
lai lién két viing chéc trong cAu tric chitin. Mat khac,
nhiét d cang tang thi thoi gian xu 1y duoc rat ngan.
Tuy nhién, viéc xur ly & nhiét d6 cao c6 kha nang gay
cit mach chitin. Do dé, tily theo yéu ciu vé chat lugng
chitin va cong nghé hién tai ctia cic nha médy san xuat
ma co thé ap dung cac diéu kién xur 1y khur khoang
khac nhau. Trong nghién ctru nay, nguyén li¢u xu ly
voi HC1 4% trong 10 gio ¢ 50°C dugce lya chon 1a diéu
kién t6i vu cho qua trinh khir khoang.

Anh hwéng ciia néong dp NaOH va nhiét dp dén
qud trinh khir protein

Sau khi khur khoang (HC14%, 50°C, 10 gi¢), nguyén
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liéu dugc khir protein véi NaOH 2, 3, 4, 5% ¢ 30, 50,
70, 90°C trong 6-27 gid. Két qua phan tich duoc thé
hién ¢ hinh 2.

con lai (Wt.%)

Ham lugng protein
>

o o

0 3 6 9 12 15 18 20 24 271 N

Nong do NaOH (wt.%) Thoi gian (h)

Hinh 2: (a) Anh huong cua né‘ng a6 NaOH va nhiét dg dén hiéu qua khir protein,

(b) Anh huéng ciia nhiét dj va thoi gian dén hiéu qua khir protein
(dwong nét durt la ham lwong protein con lai tai 1%)

Theo két qua thi nghiém, kha niang khir protein
trong nguyén lidu vo tdm phu thudc nhidu vao nong do
NaOH va nhiét d¢ xur ly. Khi nhi¢t do xur ly thép (30
va 50°C), ham lugng protein con lai trong chitin khi xtr
1y & cac ndong d6 NaOH 2, 3, 4, 5% la twong d6i 16n.
Tuy nhién khi tang nhiét d§ 1€n 70 va 90°C thi sy khac
biét giita ba nong d6 (3, 4, 5%) nghién ciru 1a khong
nhiéu. Piéu nay c6 thé do ¢ nhiét 6 thap qua trinh khir
protein phy thudc chii yéu vao ndong d6 NaOH, con &
nhi¢t do cao thi sy tac dong déng thoi cia NaOH va
nhiét do da day nhanh qua trinh tach protein ra khoi
nguyén liéu. Cu thé, khi NaOH sir dung 1a 2% thi sy
tang nhiét d6 dén trong khoang 30-90°C khong lam
giam ham lugng protein trong chitin xudng thap hon
1%. Tuy nhién, khi ting ndng d6 NaOH 1én 3 va 4% &
70°C thi ham lugng protein trong chitin giam manh khi
tang nhiét d6 va dat duoc yéu cau (protein < 1%). Tiép
tuc ting NaOH 1én 5%, chitin dat chat lugng khi xir
ly ¢ 50°C véi ham lugng protien con lai 1a 0,8%. Nhu
vay, chitin chi dat yéu cau vé ham luong protein con
lai thap hon 1% khi xir Iy v6i NaOH 3% hoic 4% &
70°C, hodac NaOH 5% ¢ 50°C trong 12 gi¢. Tuy nhién,
qua trinh khtr protein ¢ nhiét d6 va ndng d6 NaOH cao
gay cit mach chitin [3]. Hon nira, khi xur 1y trong diéu
kién nhiét d6 cao c6 kha ning gay hu hong thiét bi. Do
vay, dé ung dung trong san xuat quy mé 16n thi xir 1y
v6i NaOH 3% ¢ 70°C 1a thich hop nhat va két qua nay
duoc lya chon dé thuc hién cac thi nghiém tiép theo.
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Theo hinh 2b, thoi gian phan ing c6 anh hudng
dang ké dén hiéu qua khir protein. Khi ting tir 6 gio 1én
9 gid, hiéu suat khir protein ting tir 88,1% 1én 96,3%.
Tuy nhién, sau d6 hiéu suat khtr protein hau nhu khong
tang, diéu nay c6 thé do trong 6 gid dau NaOH chu
yéu chi phan mg véi protein cua thit tom nén phan
ung khtr protein xay ra nhanh chong. Vi dy, ham lugng
protein con lai trong chitin khi xtr Iy 6 va 9 gio 1a 4,5
va 2,1% nhung khi tang thoi gian xur 1y 12, 15, 18, 21
gio thi ham lugng protein trong chitin dat dugc thip
hon 1% (twong ung 1a 0,8; 0,6; 0,3; 0,3%). Do vay, lua
chon xtr 1y trong 12 gior dé tiét kiém thoi gian 1a phu
hop véi yéu cau va két qua nay dugc lya chon dé thyuc
hién cac nghién ctru tiép theo.

Anh hwéng ciia nong dp H,0,, 1y 1¢ chit phin iimg

va kich thwdc nguyén ligu dén hidu qua khir mau

H,0, 1a mot tac nhan oxy héa manh va n6 co thé
thuc hién qua trinh oxy hoa astaxanthin c6 trong chitin
gitip cho san pham c6 mau tring sang [3]. Thi nghiém
xéc dinh anh hudéng cia nong do H,0, (0,1-0,9%) dén
hi¢u qua khir mau chitin dugc thuc hi¢n ¢ nhiét do
phong trong 1-24 gi¢ voi ty 1€ chitin/dung dich khac
nhau. Chitin sau khi khtr mau duoc phan tich ham
lwong astaxanthin va phan tir luong, két qua phan tich
dugc trinh bay ¢ hinh 3.

Két qua cho thy, khi ting ndng do H,0, thi hiéu
qua khtr mau tang nhung khoi lugng phan tir ctia chitin
thu dugc lai giam ¢ cac mirc d§ khac nhau (hinh 3a).
Vi duy, khi tang n6ng d6 H,0, tr 0,1 1én 0,3% thi ham
luong astaxanthin giam tur 4,2 con 3,4 ppm nhung
trong lugng phan tir cia chitin giam it, tor 1131 con
1106 (kDa) (hinh 3a). Tuy nhién, néu ting nong do
H,0, 1én cao hon thi khdi lwong phén tir chitin giam
manh trong khi ham lugng astaxanthin giam khong
dang ké. Vi dy, ham lugng astaxanthin khi xu 1y voi
H,0, ¢ cac néng d6 0,7 va 0,9% dat duoc tuong tng la
2,3 va 2,1 ppm, trong khi phan tir lwong chitin twong
g 1a 735 va 650 kDa. Ngoai ra, sy sai khac vé ham
lugng astaxanthin khi xu Iy H O, véi cac ndng do cao
tur 0,5 dén 0,9% la khong c6 y nghia thong ké voi p <
0,05. Do vay, nong do H,0,0,5% dugc xem la thich
hop cho qué trinh khir mau. Tom lai, néng do H,0,
thich hop cho qua trinh khir mau chitin 1a 0,5% va két
qua nay dugc st dung cho cac thi nghiém sau.
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Hinh 3: anh huong ciia (a) nong do H,0, (b) thoi gian, (c) ty I¢
chitin/dung dich H,0, va (d) kich thudc chitin dén hiéu qua khir mau

Thoi gian xir Iy ¢6 anh hudng khac nhau dén phan
tr lwong cua san pham chitin va hiéu qua khir mau
(hinh 3b). Vi duy, sau 8 gio thi ham lugng astaxanthin
giam 68,4%. Tuy nhién, tiép tuc ting thoi gian 1én
12 gio ham lugng astaxanthin chi giam 5,83%, trong
khi sau 24 gio> ham lugng astaxanthin khong thay doi
so v6i mie xir Iy 12 gio. Diéu nay c6 thé do ban dau
astaxanthin tOn tai nhiéu ngoai mach chitin nén dé bi
oxy hoa. Nhung khi lugng astaxanthin lién két ngoai
mach bi oxy hoa hoan toan thi viéc tach cac phan tr
chat mau lién két sdu bén trong ciu triic chitin 1a kho
khan.

Xét vé phan tir luong chitin, thoi gian xir Iy cang
tang thi chitin bi cit mach cang manh, cang tang thoi
gian xu ly phan t luong chitin cang bi giam. Vi du,
phan to lugng chitin sau thoi gian xu ly 8, 12, 16,
20, 24 gio dat lan lugt 1a 1065; 970; 766; 745; 624
kDa. Nhu vay, sau 12 gid, phan ti lugng chitin giam
21,71%. Tiép tuc ting thoi gian xir Iy 1én trén 12 gid
thi phan tir lugng chitin giam manh. Do d6, thoi gian
dé thyc hién qué trinh khir mau va khong giam khoi
lwong phan tir cua chitin 1a 12 gio. Két qua nay dugc
sir dung cho cac thi nghiém tiép theo.

Anh huéng cua ty 1¢ chitin/dung dich H,0, déi véi
hi¢u qua khtr mau cling dugc khao sat (hinh 3c). Khi
tang luong dung dich H,O, lam giam dang ké ham
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luong chit mau con lai trong chitin. Cu thé, ham luong
astaxanthin khi xtr 1y véi ty 1€ chitin/dung dich H,O,
1/5, 1/10, 1/15, 1/20, 1/25 (w/v) twong tng la 3,1; 2,5;
2,3; 2,2; 2,2 ppm. Mat khac, ty 1¢ chitin/dung dich
H,0, thap (1/5, 1/10 va 1/15) dan dén kha ning tiép
xtic gitra chitin va H O, kém nén chitin it bi cat mach
(1055, 1011 va 860 kDa). Tuy nhién, khi tang luong
dung dich H,O, (1/20 va 1/25) qua trinh cit mach
chitin dién ra manh (697 va 475 kDa). Hon nita, viéc
tang luong dung dich H,O, ciing 1am thay doi gi tri
cam quan ctia san pham chitin sau xtr 1y. Vi dy, nhiing
mau xt ly H,0, véi ty 1¢ chitin/dung dich H,0, 1/20,
1/25 (w/v), chitin d& bi vun nat va mau chitin khong
duoc tréng sang. Tom lai, ty 1€ chitin/dung dich H,O,
thich hop dé khir mau chitin 1a 1/15 (w/v).

Viéc xay nho kich thudc chitin sé lam tdng kha nang
tiép xtic giita chitin v4i tac nhan oxy hoa dé giup viéc
khtr mau chitin hi¢éu qua hon. Thi nghi¢m xac dinh anh
hudng cua kich thude chitin dén qué trinh khir mau
dugc tién hanh véi chitin xay c6 cac kich thude 1a 2,
4, 6, 8,20 mm. Diéu kién khir mau 1a dung dich H,0,
0,5%, nhi€t do phong va ty 1€ chitin/dung dich H,O, la
1/15 (w/v). Theo hinh 3d, kich thudc chitin cang nho
thi hiéu suat khir mau cang ting. Vi du, mau chitin c6
kich thudce 20, 8, 6 mm, ham lugng astaxanthin con lai
sau qua trinh xur 1y 1a 2,8; 2,7; 2,6 ppm. Déi v6i chitin
kich thudc 2 va 4 mm thi ham lugng astaxanthin con
lai sau xur ly twong tmg 1a 1,6 va 2,1 ppm. Tuy nhién,
chitin xay c6 kich thudc 2 mm bi cit mach nhiéu nht.
Do d6, lua chon chitin ¢6 kich thuéc 20 mm dé tién
hanh qué trinh khir mau 14 pha hop. Tém lai, dé qua
trinh khir mau hiéu qua nhung han ché anh huong dén
phan tr lugng cua chitin thi qua trinh khir mau nén tién
hanh v6i dung dich H,0, 0,5% véi ty 1€ chitin/dung
dich H,O, 1/15 trong 12 gi¢ vai kich thude chitin 20
mm la thich hop.

D6 tinh khiét ciia san pham chitin dugc khang dinh
trén phd hong ngoai chudi Fourier (hinh 4). Két qua
cho thdy, cac dao dong dic trung tmg véi cac nhom
chirc trong phan tir chitin tai 3439 cm™ (-OH), 2878,
1429 va 1379 cm (-CH), 1657 va 1622 cm™ (Amide
bac 1), 1554 cm! (Amide bac 2). Két qua nay phu véi
nghién ctru cia Rinaudo [1].
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Hinh 4: phé héng ngoai chudi Fourier cia chitin tach chiét tir vé t6m
Két luan

Chitin da dugc tach chiét thanh cong tir phé lidu vo
t6m bang phuong phap xt 1y nhiét trong qua trinh khir
khoang va protein ,két hop véi kl}ﬁf mau b%}ng H,0.,.
Thoi gian tach chiét duge rit ngan dang ké véi thoi
gian khir khoang (10 gio) va khir protein (12 gio). Pac
trung hoa, Iy ciia san phim chitin duoc cai thién so véi
san pham thuong mai v6i do deacetyl thap (7,2%) va
khéi luong phan tir trung binh (1076 kDa). Ham lugng
protein va khoang con lai déu nho hon 1%. Véi cac
thong s6 xac dinh duoc & day, phuong phap chiét tach
nay c6 thé Gmg dung trong san xuat quy mé 16n.

Loi cam on

Tap thé tac gia cam on B Khoa hoc va Cong nghé
dd hé tro kinh phi trién khai néi dung nghién ciru
thuoc nhiém vu hop tdc quéc 1é vé khoa hoc va cong
nghé theo Nghi dinh thw “Nghién ciu san xudt cdc
san pham gid tri gia tang tir phé liéu tom dé img dung
trong nong nghiép”’; cam on ThS Hoang Ngoc Cuong
dd hé tro phan tich va xir Iy 56 liéu.

TAP CHI

fioanoc |

o \lAF qu 59(2) 2.2017
CUNG NGHE 11T

1Yaitl

Tai liéu tham khao

[1] M. Rinaudo (2006), “Chitin and chitosan: Properties and
applications”, Prog. Polym. Sci, 31, pp.603-632.

[2] S.K. Kim (2010), “Chitin, chitosan, Oligosaccharides and
Their derivatives”, Biological Activities and Applications.

[3] Trang Si Trung va cong su (2010), Chitin - Chitosan tir phé
liéu thity san va g dung, Nha xuit ban Nong nghiép.

[4] HK. No, S.P. Meyers (1997), Praparation of chitin and
chitosan, ed. C. Handbook., Italy: Atec Edizioni.

[5] R.L. Whistler, J.N. BeMiller (1962), “Alkaline degradation of
amino sugars”, J Org Chem, 27(4), pp.1161-1164.

[6] F. Shahidi, J. Synowiecki (1991), “Isolation and
characterization of nutrients and value-added products from snow
crab (Chionoecetes opilio) and shrimp (Pandalus borealis) processing
discards”, Agric Food Chem Biol Interact, 39, pp.1527-1532.

[7TAOAC (1990), “Official methods of analysis of the Association
of Official Analytical Chemistry”, The Association of Olfficial
Analytical Chemistry, Washington DC.

[8] J. Folch, M. Lees, G.H. Sloane Stanley (1957), “A simple
method for the isolation and purification of total lipids from animal
tissues”, J. Biol. Chem, 226, pp.497-509.

[9] R.E. Boyer (1993), Modern Experimental Biochemistry (Vol
2), California: Benjamin/Cummings Series in the Life Sciences and
Chemistry.

[10] P. Lertsutthiwong, et al (2002), “Effect of chemical treatment
on the characteristics of shrimp chitosan”, Journal of Metals,
Materials and Minerals, 12, pp.11-18.

[11] M.M. Black, H.M. Schwartz (1950), “The estimation of
chitin and chitin nitrogen in crawfish waste and derived products”,
Analyst, 75, pp.185-189.

[12] N.M. Sachindra, N. Bhaskar, N.S. Mahendrakar (2005),
“Carotenoids in different body components of Indian shrimps”,
Journal of the Science of Food and Agriculture, 85, pp.167-172.

[13] B.K. Simpson, N.F. Haard (1985), “The use of enzymes to
extract carotenoprotein from shrimp waste”, J. Appl. Biochem, 7,
pp.212-222.

[14] W. Tao, Z. Svetlana (2008), “Determination of the degree of
acetylation (DA) of chitin and chitosan by an improved first derivative
UV method”, Carbohydrate Polymers, 73, pp.248-253.

[15] A. Einbu, et al (2004), “Solution Properties of Chitin in
Alkali”, Biomacromolecules, 5(5), pp.2048-2054.



Khoa hoc Néng nghiép

Chon tao giong Iia chdng chiu nong bang phucng phap hdi giao cai tién
nhd chi thj phan tu
Nguyén Thi Lang", Pham Thi Thu Ha', Pham Céng Tri'
Cho Young Chan?, Tran Bao Toan3, Buii Chi Biru*

"Vién Liia Péng bang song Ciru Long (CLRRI)
2Vien Quéc gia vé khoa hoc cdy trong Han Quéc (NICS)
3Céng ty TNHH MTV Céng nghé sinh hoc PCR (Can Tho)
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Trong nghién ciru nay, chi thi phan tir SSR bao gdbm RM3586, RM160 trén nhiém sic thé (NST) s6 3 va
RM3735, RM3471, RM3687, RM3536 trén NST s6 4 dwoc sir dung dé chon loc cac dong lia trién vong tir
cac quén thé con lai‘h(‘“)i giao. CZ'IC' ca thé thu@g quén thé hoi giao BC,F,, BC/F, va 50 ca thé chon loc ciia
BQ F, Qﬁng véi nguon vat liéu bo me duoc trong trong vu xuan hé cia nﬁlp 2013 va 2014 ‘tai Vién Lua
Pong bang song Ciru Long, dudi di€éu kién nhi¢t do nong tw nhién & ngoai dong rudng va dieu kién nhan
tao trong phytotron dé danh gia tinh chdng chiu néng trong giai doan lia tré dén thu hoach. Két qua, 4
dong hia bao gdbm HTLI1 ciia to hop lai OM5930/N22, HTL2 ciia OM5930/Dular, HTL3 ciia AS996/N22 va
HTL4 ciia AS996/Dular, di dwogc chon thanh cong bing phwong phap hoi giao cai tién nhd chi thi phan tir

(MAB) théng qua chi thi RM3586 va RM3735. Cac dong lia nay dang dwge dwa vao khao nghiém quéc

gia.

Tir khéa: chong chiu néng, liia, phwong phdp héi giao cdi tién nho chi thi phin tiv (MAB).

Chi sé phin logi 4.6

Rice breeding for heat tolerance using marker-assisted
backcrosing in Vietnam

Summary

The microsatellite markers RM3586, RM160 on chromosome 3
and RM3735, RM3471, RM3687, RM3536 on chromosome 4 were
used to select promising rice lines from backcrossing populations.
The selected lines from BC,F, and BC,F, 50 plants of BCF,,
and their parents were planted in 2013 and 2014 dry seasons at
the Cuu Long Delta Rice Research Institute (CLRRI) field under
natural heat stress and green house to evaluate heat tolerance
during the reproductive stage. Four genotypes as HTL1, HTL2,
HTL3, HTL4 from OMS5930/N22, OMS5930/Dular, AS996/N22
and AS996/Dular, respectively, vie RM3586 and RM3735 were

successfully selected to be in national yield trials.

Keywords: heat tolerance, marker-assisted backcrossing, rice.

Classification number 4.6

‘Tac gia lién hé: Email: ntlang@hcm.vnn.vn
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Nhiét d6 1a yéu td ngoai canh c6
anh hudng dén sinh truong va phat
trién cua cdy trong. Pic biét, trong
thoi ky phat duc, cay lua bi anh hudng
nghiém trong nhét boi tic dong cia
stress nhiét [1, 2]. Nhiét d0 & ngudng
35°C tré 1én vao giai doan lta trd
duge xem 1a yéu td gy anh huong
tiéu cuc dén phan tmg khac nhau cta
cac giéng l0a thé hién quaty 1€ hat co
thé thu tinh duoc, hat co thé tich liy
chat kho va ning suét laa [3, 4]. Vi
vay, cac stress do nong gay ra trong
giai doan laa tro dén thu hoach lam
giam manh ning suit [5, 6].

Bién dbi khi hau dang va s& dan
dén nhitng tic dong cuc doan cua
kho han, nhiét d§ nong va sau bénh
hai gia tang & Vi¢t Nam. Trong do,
vung canh tac lta thuoc Duyén hai
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Nam Trung B0 ctia nudc ta c6 nhi¢t do nong xay ra vao
lac 1aa trd bong ¢ vy hé thu. Piéu nay d lam gia ting
ty 1€ hat 1ép cua Iua nghiém trong trong nhirng nam
gan day. Ngoai ra, tbc do hat vao chic (GFR - grain
filling rate) ciing bi anh huong [7], 1am tang ty 1€ hat
limg, 1ép, giam khdi lugng 1.000 hat. GFR 1a toc do
van chuyén chat kho tir 14 vao bong, tinh bang mg chit
kho/bong/ngay. Vi vay, nghién ciru vé co ché di truyén
hoc va sinh Iy hoc cua tinh chdng chiu nong ngay cang
tr thanh nhu cau quan trong phuc vu cho viée cai tién
gidng lua chong chiu nong.

Chon gidng nho chi thi phan tir (MAS) dugc phat
trién voi MAB 1a mot quy trinh sir dung vai chi thi
phan tu chu lyc. Chiing da dugc nghién ctru trude, cd
lién quan dén tinh trang chdng chiu stress nao d6 nhu
tinh chiu nhiét d0 néng. Noi dung dugc thuc hién theo
trinh ty nhu sau: (1) Diéu tra da hinh ADN trén gidng
d6i chimg chéng chiu va nhiém; (2) Xay dyng ban dd
di truyén; (3) Thuc hién “fine-map”; (4) So sanh kiéu
gen va kiéu hinh [8-10]. Pay 1a mot cong cu hitu ich
trong cai tién gidng lta, dd va dang dugc phat trién
thanh cong trong nhitng nam dau cua thé ky XXI [11].
Mic d§ thanh cong cua phuong phap nay tuy thudc
vao sy phat trién céac chi thi phan tu lién két chat ché
v6i cac loci quyét dinh tinh trang s6 lwong (QTL:
quantitative trait loci). N6 con tuy thuc vao muc do
phan gidi trén vung gia dinh cua gen dich hoac loci c6
gen ung cu vién; dac biét 1a nhitng cong cu thudc vé
may tinh, phan mém chuyén dung [11].

Avise (2007) da tap hop nhiéu cong trinh nghién
ctru vé mirc d6 thanh cong cua tmg dung di truyén phan
tir, dac biét 1a MAS trong chon tao gidng [12]. Thanh
cong cia gen dich lay tir lta hoang dai chuyén vao
gidng laa trong, véi phuong phap lam giam thiéu duge
bat lgi cua lién két gen khong mong mudn (linkage
drags) cling dugc ghi nhan voi sy gitp do cua chi thi
phan tir [13]. Cubi cung, ngudi ta phai xac dinh duoc
kiéu gen mong mudn theo ké hoach chon tao gidng
[14].

Trong nghién ctru nay, 310 ca thé con lai thudc
quan th7é BCJF, cﬁq t6 hop lgi OMS5930/N22 duogc su
dung d¢ 1ap ban do di truyén thong qua 264 chi thi
SSR da hinh [15]. Nhitng chi thi RM3586, RM160 trén
NST 3 va RM3735 trén NST 4 da dugc khuyén céo sir
dung cho MAS. Pay 14 két qua nghién ctru cua dé tai
cap bo (thuc hién tir nam 2011 dén 2014) do B6 Nong
nghiép va Phat trién nong thon quan ly. Dé tai tiép tuc
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duoc thyc hién thong qua du an hop tac voi Téng cuc
Phat trién nong thon Han Qubc (dimg dau 1a tién sy
Cho Young Chan) v6i muc ti€u chon cac dong lua cao
san trién vong chdng chiu néng & phia Nam thong qua
phuong phap MBA phuc vu cho san xuét lua & Duyén
hai Nam Trung B9 - Vi¢t Nam [15, 16].
Vat lieu va phuong phap nghién ciu

Vit li¢u

Giéng Iua indica OM5939 (loai hinh cao san, nhay
cam véi nhiét do nong), gidng lua loai hinh aus 1a N22
(ngudn cho gen chéng chiu néng) duge st dung dé xay
dung ban d6 QTL [15]. Phuong phap MAB duoc thyuc
hién trén quan thé hoi giao cua td hop lai OM5939/
N22, AS996/N22, AS996/Dular va Gayabeyo/N22.
Chon it nhat 50 c4 thé trong timg thé hé hoi giao co
bang alen trung vdi bang N22 hodc Dular.

36 chi thi SSR dugc sir dung cho MAS, dac biét
l1a chi thi RM3586, RM160 trén NST 3 va RM3735,
RM3471, RM3687 trén NST 4.

Cé thé dwoc chon nho chi thi phan tir c6 ngudn gbc
tu quan thé BC,F,, BC/F, 50 BCF, cung v6i bd me
da duoc trong trong vu xuan hé¢ nam 2013-2014 tai
ddng ruong cua Vién Lia Pong bang song Ciru Long.
S6 lidu khi tuong duoc thu thap nho cong cu cua Pai
khi tuong dat ngay trén rudng va duoc xir Iy bang phan
mém chuyén dung.

Piém chdng chiu néng (HT) cin ctr trén phin
tram hat 1ép theo thang diém nhu sau: 0 (0-10%), 1
(10-15%), 3 (15-20%), 5 (20-25%), 7 (25-30%) va 9
(>30%).

Tdch chiét ADN va thwe hién kj thuit PCR

Str dung phuong phap CTAB dé tach chiét ADN
[17]. L4 non duoc nghién va tach chiét trong dung dich
c6 400 pl dung méi (50 mM tris-HCI pH = 8,0; 25 mM
EDTA, 300 mM NaCl va 1% SDS).

Thyc hién PCR voéi chi thi phan tod SSR duogc
khuéch dai va ghi nhan két qua trong dung méi 10 mM
Tris-HCI (pH = 8,3), 50 mM KCI, 1,5 mM MgCL, 1
TAKARA Tag, 4 nmole dNTP, 10 pmole cua primer.
Chu trinh PCR dugc thyc hién 35 chu ky, bién tinh &
94°C (1 phit), bt cap 55°C (1 phut) va kéo dai moi ¢
72°C (2 phut, lan cudi 5 phut). Pi¢n di dugc thuc hién
trén 3% agarose gel co chira thuéc nhuém ethidium
bromide va quan sat trén tia cuc tim.
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Két qua va thao luan

Ket qua chon giong lua nho chi thi phan tir trén
NST 4 (bang 1)
Bang 1: két qud dién di trén NST 4 thuéc quan thé BC F, ciia 3 t6 hop lai

STT Locus AS996/N22 | OMS930/N22 | Gayabeyo/N22
1 RM537 Da hinh Da hinh Pa hinh
2 RM335 DBon hinh Da hinh Da hinh
3 RM2416 ba hinh ba hinh DPon hinh
4 RM2811 DBon hinh DPon hinh Da hinh
5 RMS213 DPon hinh ba hinh Pa hinh
6 RM6475 DPon hinh DPon hinh DPon hinh
7 RM3471 Da hinh Da hinh Da hinh
8 RM4835 Khong 16 Khong 16 Khong 16
9 RM401 ba hinh ba hinh Da hinh
10 RM5900 ba hinh ba hinh Da hinh
11 RM5687 Khong 16 Khong 16 Khong 16
12 RM16745 Pa hinh Pon hinh Pon hinh
13 RM6314 DPon hinh Pa hinh Pa hinh
14 RM471 Da hinh Da hinh Da hinh
15 RM417 DPon hinh DPon hinh DPon hinh
16 RM3735 DPon hinh Da hinh Da hinh
17 RM241 DPon hinh Pa hinh Da hinh
18 RM6457 DPon hinh DPon hinh DPon hinh
19 RM2441 Khéng 16 Khéng 16 Khong 16

20 RM317 Da hinh DPon hinh Don hinh
21 RM6148 Da hinh Da hinh Da hinh
22 RM3217 Da hinh Da hinh Da hinh
23 RM255 Da hinh DPon hinh Dbon hinh
24 RM3687 Da hinh Da hinh Da hinh

cme ==as SRS
——— -

———— -

Hinh 1: san phéim PCR tgi locus RM3735 trén NST 4 dwoc quan sat
trong quan thé BC, ciia 16 hop lai OM5930/N22. Puong P1: OM5930 (200 bp);
P1:N22 (220 bp) voi 12 dong dwoc chon (duong 1, 23, 24, 25, 41, 42, 43, 44,
45, 48, 49 va 50)
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San pham PCR tai locus RM3735 trén NST 4 cua
quan thé BC,F, tir to hop lai OM5930/N22 cho thdy co
15 dong dugc chon biéu hi¢n alen dong hop tir voi N22;
quan thé BC ,F, cua Gayabeyo/N22 c6 24 dong duoc
chon. Trong khi d6, san pham PCR tai locus RM3687
trén NST 4 cta quan thé BC,F, tir to hop lai OM5930/
N22 ¢6 6 dong duoc chon biéu hién alen dong hop tir
v6i N22 (hinh 1).

Cac dong hoi giao tai thé hé BC,F, biéu hién kha
nang chiu ndéng cao hon han so vdi giong me tai tuc
OM5930 trong cung diéu kién dong rudng. Quan sat
quan thé BC,F, (quan thé tu thy tir thé hé BC,F,) bién
dong kiéu hinh tinh trang hat 1ép van con rat cao cho
phép tiép tuc chon loc cé thé.

Trong quan thé BC,F, ctia OM5930/N22 ¢6 5 dong
dugc chon la BC4-1-10-1, BC4-5-8, BC4-5-9-4, BC4-
6-3 va BC4-5-6 theo két qua dién di tai loci RM3687,
RM3471, RM3735 va RM3586.

Két qud chon giong liia nho chi thi phin tiv trén
NST 3

San pham PCR tai locus RM3586 trén NST 3 cua
quan thé BC,F, thugc OMS5930/N22 ¢6 15 dong duge
chon biéu hién alen dong hop tur vaoi N22; AS996/N22
khong chon dugc vi cac bang & trang thai di hop tu
biéu hién kiéu hinh chéng chiu noéng can duoc tiép tuc
danh gia & thé hé con lai. Trong quin thé cua AS996/
Dular ¢6 2 dong dugc chon.

San pham PCR tai locus RM3586 trén NST 3 cua
quan thé BC,F, thugc AS996/N22 biéu thi da s6 cac
bang ¢ trang thai di hop tur, doi voi ki€u hinh chong
chiu néng (hinh 2). Trong quan thé BC,F, cia AS996/
Dular c6 5 dong dugc chon, biéu hién alen dong hop
tr v6i Dular.

0 T O A A B A O

FLE T T O |

Hinh 2: san pham PCR tai locus RM3586 trén NST 3 dwoc quan sat
trong quan thé BC, cia 16 hop lai AS996/N22. Puong P1: AS996 (220 bp);
Pl: N22 (200 bp) voi 2 dong dwoc chon ¢ dwong 1, 47

Cadc dong trién vong nho chi thi phdn tir két hop
voi kiéu hinh chdp nhdan dwoc



Khoa hoc Néng nghiép

Bang 2: tong hop két qua chay PCR tai loci RM3687, RM3471, RM3735
va RM3586 trén quan thé BC F, ciia OM5930/N22

T D"g“ig;‘ﬁ‘ RM3687 | RM3471 | RM3735 | RM3586 Ps'::;‘s;‘:'ﬁ:g'
Me | PL:OMS930 | 230 215 200 220 s
BS | p2:N22 200 200 210 210 R
|| BCA1-10-1 200 215 210 220 R
2 | BC4246 230 215 200 | 210220 s
3 | BC458 230 215 210 220 R
4 | BC4-594 230 215 210 220 R
s | BCA-9-10 230 215 200 220 s
6 | BC4-5-10 230 215 200 220 s
7 | BC434-15 230 215 200 220 s
§ | BCAI6 230 215 200 220 s
9 [BC&19 230 | 200215 | 200 220 s
10 | BC#2l 230 | 200215 | 200 220 s
1| BC43I-15 20 | 200215 | 200 220 s
12 | BC425-10 230 | 200215 | 200 220 s
13 | BCA-16-15 230 | 200215 | 200 220 s
14 | BCAT-17 230 | 200215 | 200 220 s
15 | BCA-9-19 230 215 200 220 s
16 | BC4-86 230 215 200 220 s
17 | BC47-29 230 215 200 220 s
18 | BC4-28-10 230 215 200 220 s
19 | BC4TS 230 215 200 220 s
20 | BC46-1 230 215 200 220 s
2 | BC463 230 215 210 220 R
22| BC4-5-6 230 215 210 220 R

R: khéng; S: nhiém

OM5930
N22
OM3536
OM 10252
OM 10417
OM 10418
OM 5981
oMB108
CAN THO 2
OM 10040
OM 10041
OMCS 2012
OM 10000
HTL1
HTL 2
HTL
HTL4
HILE
HTL7
TLR391
TLR395
OMCS 2000
OME707

Hinh 3: san pham PCR tai locus RM3735 trén NST 4 cho thdy 9 mdu
giong lia biéu hién alen dong hop tir véi N22 (OM5930: 200 bp, N22: 220 bp)

Bdng 3: ndng sudt va tinh trang nong hoc cdc dong duoc chon (vu xudn hé
2014; nhiét A ban ngay lic tré dén thu hoach 37-40°C) - b giéng so sanh
so khoi (PYT)

| I G| g | | bl | e i
HTL2 97 97 cd 350 a-d 80 ¢ 290a 7,63 a
HTL3 100 99 be 370 ab 93 ab 26,5 ab 6,93 b
HTL4 105 105a 380a 98 a 26,5 ab 6,90 b
HTL14 90 e 370 ab 92 ab 27,0 ab 6,53 be
HTL1 98 96 cd 340 b-e 91 ab 28,0 ab 6,21 ¢
HTLI5 103 103 ab 340 b-e 89 ab 28,0 ab 5,72d
0OM4900 (C) 100 94 de 360 abc 90 ab 26,0 ab 5,64 de
HTLS 98 97 cd 350 a-d 85 be 248b 5,62 de
HTL7 96 97 cd 320 de 89 ab 26,0 ab 5,61 de
HTLI3 100 99 be 360 abe 93 ab 26,0 ab 5,61 de
HTL10 100 101 be 310e 86 be 26,0 ab 5,44 de
HTL6 95 94 de 330 cde 92 ab 285a 520¢
HTLI12 100 99 be 350 a-d 87 be 27,0 ab 451 f

Ghi chii: DMRT ¢ mitc d3 0,05 véi 3 ldn nhdc lai;
HTL: heat tolerance lines (dong chiu nong);
TGST: thoi gian sinh truong
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Két qua hinh 3 cho thay, giéng OM8108, OM 10040
va 4 dong lua dugc chon tao nho chi thi phan tu
(HTL1, HTL2, HTL3 va HTL4) c6 alen dong hop tir
gidng nhu N22. Pay 1a minh ching kha rd rang vé
hi¢u qua chon loc nho chi thi phan tu ddi v6i tinh trang
chdng chiu néng. Bién thién kiéu hinh duoc giai thich
boi QTL tai quang gitra 2 marker RM3586-RM160.
Riéng dbi v6i chi thi RM3735 trén NST 4 giai thich
duogc 32,28%, 20,73% va 9,95% bién thién kiéu hinh
trén cac quan thé hoi giao OM5930/N22, AS996/N22
va AS996/Dular theo thur tu (OM4900 va IR64 dugc
str dung 1am ddi ching) [15]. Trong quén thé BC,F,
cua OM5930/N22 ¢6 5 dong dugc chon la BC4-1-10-1
(HTL1), BC4-5-8 (HTL2), BC4-5-9-4 (HTL3), BC4-
6-3 (HTL4) va BC4-5-6 (HTLS5) theo két qua dién di
tai loci RM3687, RM3471, RM3735, RM3586.

Bdng 4 nguon goc cac dong cho‘ng‘chju néng cé dang hinh chép nhdn dwgc
thong qua chon loc bang chi thi phan tir (hinh 3)

Dong T6 hop Dong hbi giao
HTLI OM 5930/N22 BC4-1-10-1
HTL2 OM5930/Dular BC4-5-8
HTL3 AS996/N22 BC4-5-9-4
HTL4 AS996/Dular BC4-6-3
HTLS Gayabyeo/N22 BC4-5-6
HTL6 HT114/IR66 BC3-4
HTL7 HI111/IKO547 BC3-21

Dong HTL1, HTL2, HTL3 va HTL4 biéu hién alen
ddng hop véi alen cua gidng cho gen chdng chiu nong
N22; dong HTL6 va HTL7 biéu hién alen di hop tir
can phai tiép tuc chon cé thé wu viét. Bang 3 cho thay,
nang suét cao nhat thudc vé dong lta BC4-5-8 (HTL2)
ctia quan thé hoi giao OM5930/N22; ké dén 1a BC4-5-
9 (HTL3), BC4-6-3 (HTL4). Trong quan thé hoi giao
OM5930/Dular c¢6 dong BC3F2-1-9 cho ning suit
trién vong. Dong HTL1 (BC4-4-10-1) cho ning sut
thap nhit trong bo gidng quan sat (2013) va ning suat
trung binh kha (6,21 tdn/ha) trong bd gidng so sanh so
khoi. Dong HTL2 (BC4-5-8) van cho ning suit cao
nhat (7,63 tin/ha) trong bod gidng so sanh so khai, ké
dén 1a dong HTL3, HTL4 va HTLI.

Két luan

Co6 4 dong lua cao san (HTL1, HTL2, HTL3 va
HTL4) chéng chiu néng dugc chon nho chi thi phan tu
trong quan thé h01 glao 4 dong nay dang dugc dua vao
khao nghiém giéng quc gia.

31
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Chi thi phan tir SSR cho két qua so sanh giira kiéu
gen va kiéu hinh dat hiéu qua cao nhét 1a RM3735 trén
NST 4 va RM3586 trén NST 3.
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Dénh gia da dang di truyén céc loai qué Thanh Hoa bang chi thi RAPD

2

Khuit Hiru Trung?, Kiéu Thi Dung’, Lwu Cinh Trung?, Nguyén Huy Hoang?, Ho Trung Lwrong?
Vién Di truyén néng nghiép
2Vién Nghién ciru lam sinh

Ngay nhén bai 18/12/2015, ngay chuyén phan bién 5/1/2016, ngdy nhan phan bién 7/3/2016, ngay chép nhan dang 29/4/2016

Nghién ciru phin loai cac loai qué & Viét Nam chii yéu dua vao cac dic diém hinh théi va chiu anh huéng
nhiéu béi yéu t6 moi trudong. Chi thi phan tir RAPD la m¢t phwong phap dang tin cay dé xac dinh cac loai
qué mot cach chinh xac. Trong nghién ciru nay, phan tich RAPD-PCR gom 22 mdi ngiu nhién da dwoc sir
dung dé danh gia da dang di truyén 32 miu giong qué Thanh Hoa. Két qua phén tich PCR nhin Ién duoc
3.137 biing bao gom 126 loai bing véi kich ¢& khac nhau. Trong dé ¢6 61 bing cho da hinh (chiém 48,41%)
va 65 bing don hinh (chiém 51,59%). S6 bing nhén 1én & mdi moi dao dong tir 3 dén 11 loai bing, trung
binh 5,8 bing/mdi. H¢ s6 twong dong di truyén ciia 32 miu gidng qué dao dong tir 0,67 dén 0,97. Dwa vao
hé s6 twong dong di truyén, c6 thé chia 32 mau giéng nghién ciru thanh 6 nhém 16n. Két qua nghién ciru
ciing di xac dinh dwoc 2 bing ca biét xuat hién & 2 moi ¢ thé sir dung lam marker nhin dang chinh xac
2 ngudn gen khac nhau. Moi OPN20 va UBC728 c6 thé nhén biét dwge miu gidng twong ing 13 TT02 va

XC24.

Tir khod: chi thi RAPD, Cinnamomum, da dang di truyén, qué.

Chi sé phén logi 4.6

pat van de

Chi Qué (Cinamomum) thudc ho Lauraceae, gdm
khoang 250 loai c¢6 huong thom. Cac loai trong ho
nay c6 dic trung 1a v dau thom, cay nong, ding lam
huong lidu, gia vi trong thuc pham hay lam thudc
khang viém, chong tiéu duong va chdng oxy héa [1]. O
Viét Nam c6 3 loai qué chinh 1a qué Thanh Hoa, Nghé
An (Cinnamomum obtusifolium Ness var Loureirii.
Perot Ebernh); qué don, qué bi (Cinnamomum cassia
Blume) va qué quan (Cinnamomum zeylanicum Ness).

Qué Thanh Héa (qué Thanh) 1 loai cay ban dia, da
tac dung. San phim chinh cta qué Thanh 1a tinh diu
dung lam dugc liéu va huong li¢u trong cong nghiép
thuc pham. Vo qué thuong duge mai ra cho vao nude
dun s6i dé ngudi dé uéng. Ngoai ra, vo qué cling thudng
dugc dung trong cac bai thubc dé chita mot sé bénh vé
duong tiéu hoa, duong ho hép, kich thich su tuan hoan
ctia mau, luu thong huyét mach, 1am cho co thé 4m 1én,
chéng lai gia lanh va lam chét sat trung. Trong dong v,
qué duoc xép vao 4 loai thude quy: sim, nhung, qué,
phu. Qué Thanh, theo nhw ngudi dan Thanh Héa goi 1a
“Ngoc qué chau thuong”. Qué ¢o vi thom, cay va ngot,
¢6 thé khir bt duge mui tanh nén duogce st dung nhiéu
dé 1am gia vi, kich thich tiéu hoa. Huong liéu qué 1a

"Tac gia lién hé: Email: khuathuutrung@yahoo.com
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san pham réat pho bién va duoc nhiéu ngudi wa chudng
khi str dung cho céc loai banh keo, ruou... Go qué Vo1l
van thé min, dé gia cong va c6 mui thom thuong dugc
sir dung 1am d6 tha cong my nghé cao cip.

Trén thé gi6i, cac nghién ciru ing dung chi thi RAPD
dé phan tich da dang di truyén da duoc thuc hién. Nam
2007, Govinden va cs dé sir dung 11 moi RAPD dé danh
gia sy khac biét gitta 2 loai Cinnamomum camphora
va Cinnamomum verum [2]. Két qua phan tich 11 moi
RAPD thu dugc cac bang ADN dao dong tir 400 téi
3.800 bp. S6 bang thu duge & mdi mdi dao dong tir 1
t6i 14 bang, trung binh 8 bang/mdi. T4t ca mdi duoc st
dung déu cho sé bang da hinh cao, diéu nay cho thay
su khac biét gitra 2 loai. Nhu vay, chi thi RAPD la mot
ky thuat nhanh dé phan biét cac kiéu gen va danh gia
da dang di truyén 2 loai Cinnamomum camphora va
Cinnamomum verum. Nam 2010, Miss Jittra Jansote
d3 thu thap 73 mau giéng qué thudc 17 loai (trong d6
6 8 loai d3 biét va 9 loai chua xéac dinh) dugc chon loc
tir 6 tinh & mién Nam Thai Lan [3]. Tac gia da sang loc
50 mdi RAPD va 10 mdi cho két qua da hinh thu dugc
78 bang ADN, trong d6 c6 75 bing da hinh (chiém
96,15%). Str dung phan mém NTSYS version 2.1 dé
phan tich hé sé twong dong di truyén va cdy phan loai.
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Genetic diversity of Cinnamomum samples
in Thanh Hoa based on RAPD markers

Summary

The classification of Cinnamomum species is still
based on morphological characters which are
influenced by environmental factors. Therefore,
molecular markers such as randomly amplified
polymorphic DNA (RAPD) were employed
in order to find a more reliable approach for
identifying Cinnamomum samples correctly.
RAPD-PCR analysis involving the 22 random
primers was used to assess the genetic diversity
of 32 Cinnamomum sp. samples that have been
originated from Thanh Hoa province. The results
showed that a total of 3137 bands were detected,
with 126 type bands at different sizes. Out of
which, 61 polymorphic bands (48.41%) and 65
monomorphic bands (51.59%) were amplified.
The number of polymorphic bands detected by
each RAPD marker ranged from 3 to 11, with a
mean of 5.8 bands per locus. Genetic similarity
coefficients of 32 Cinnamomum samples ranged
from 0.67 to 0.97. Based on genetic similarity
coefficient, 32 Cinnamomum samples were
divided into six major groups. Identification of
2 unique bands observed in 2 primers that can
be used to identify exactly 2 different genetic
resources. The OPN20 and UBC728 primers
can be used to identify TT02 and XC24 varietiy,
respectively. The obtained results are useful for
classification and exact identification of some
genetic resources that will be provided for the
conservation and breeding.

Keywords: Cinnamomum sp., genetic diversity,
RAPD marker.

Classification number 4.6
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Hé sb twong ddng di truyén giita cic miu giéng qué
dao dong tr 0,397 dén 0,987, trung binh 0,641. 73 mau
gidng qué dugc chia 1am 5 nhom. Hai nhém loai C.
porrectum va C. ilicioides ¢6 mbi quan hé di truyén
gan giii nhét, hé t6 trong dong di truyén trung binh
cao nhit 12 0,843. Hai nhom loai C. porrectum va C.
mollisimum hé t6 tuong ddng di truyén trung binh nho
nhat 1 0,522. Tac gia A.M. Sandigawad va cs (2011)
[4] da st dung 40 marker RAPD dé dénh gia mdi quan
hé di truyén giira 8 loai thudc chi Cinnamomum & Nam
An Do. Két qua thu dugc 111 biang ADN, trong d6 ¢6
98% da hinh. Hé s6 twong dong di truyén dao dong
tir 0,17 (gitra C. zeylanicum va C. travancoricum) dén
0,81 (gitta C. macrocarpum va C. travancoricum).
Dua vao so dd hinh cay, 8 loai thudc chi Cinnamomum
duoc chia thanh 2 nhém. Nhu vay, chi thi RAPD duoc
su dung thanh cong trong vi¢c phan loai va nghién ctru
phat sinh loai ¢ céc loai thudc chi Cinnamomum.

Hién nay, cac nghién ciru trén ddi tuong ciy qué &
nudée ta cha yéu tap trung vao mé ta dic diém hinh thai,
phan bd, dic diém sinh 1y, sinh thai, gia tri s dung.
Ngoai ra cling 6 mot sd nghién ctru vé k¥ thuat nhan
gidng, chon tao gidng méi co nang suét cao, k¥ thuat
gdy trong, so ché va tach chiét tinh dau qué. Trong khi
& nude ta c6 mot sd xuat xi qué cho ning suat chat
lugng dau cao, dién hinh nhu qué Thanh Hoa, c6 thé
phat trién theo hudng san xuat hang hoa, nhung cho
dén nay, viéc xac dinh gia tri nguén gen va khai thac,
phat trién ngudn gen ciia xuat xir qué nay van chua
duoc quan tam dang muc. Vi vay, myc ti€u nghién ctru
ctia chiing t6i 14 xac dinh nguén goc va danh gia moi
quan hé di truyén cta 32 ngudn gen qué duogc thu thap
6 Thanh Hoa, Ngh¢ An va Yén Bai, tir d6 tim ra giai
phap nang cao ning suét, chat lugng tinh dau va khai
thac t6i wu tiém nang cia rimg qué, gop phan bao ton
ngudn gen cdy rimg va phat trién kinh té - xa hoi.

Vat lieu va phuong phap nghién ciu

Vit liéu

Vit li¢u dugc st dung trong nghién ctru 1a cay troi
du tuyén va cay dugc chon (sau ddy goi 1a cay duoc

chon). Trong do6 c6 28 cay dugc chon & Thanh Hoa, 4
cay dugc chon & Nghé An va Yén Bai (bang 1).
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Bdng 1: danh sdch 32 cdy tréi du tuyén va cdy duoc chon

STT | Ky hi¢u Ghi chi Xa Huyén Tinh

1 XCl1 Cay troi du tuyén Xuén Cao Thuong Xuan | Thanh Hoa
2 XCo1 Cay troi du tuyén Xuén Cao Thuong Xuan | Thanh Hoa
3 XL03 Cay troi dy tuyén Xuén Le Thuong Xuan | Thanh Hoa
4 XC02 Cay troi dy tuyén Xuén Cao Thuong Xuan | Thanh Hoa
5 XCo07 Cay troi dy tuyén Xuéan Cao Thuong Xuan | Thanh Hoa
6 XC18 Cay troi dy tuyén Xuéan Cao Thuong Xuan | Thanh Hoa
7 XCl14 Cay troi dy tuyén Xuéan Cao Thuong Xuan | Thanh Hoa
8 | xco4 ngzgf;‘)ffufﬁgtfghfgn XuinCao | Thuong Xuan | Thanh Hoa
9 XC25 Khong phai cay troi Xuéan Cao Thuong Xuan | Thanh Hoa
10 | XLol ngs({;r;’(‘)cd'{‘u‘“nmycgrﬁar{hfgn XuinLe | ThuongXuin | Thanh Hoa
11 XL04 Cay troi du tuyén Xuén Le Thuong Xuan | Thanh Hoa
12 XL07 Cay troi du tuyén Xuén Le Thuong Xuan | Thanh Hoa
13 TX01 Cay troi du tuyén Thuong Xuan | Thuong Xudn | Thanh Hoa
14 NPO1 Khong phai cay troi Ngoc Phung | Thuong Xudn | Thanh Hoa
15 | XCMo07 Cay troi du tuyén Xuin Com | Thuong Xuan | Thanh Hoa
16 | YNG ngsg;rggffu‘xgrﬁaghfgn YénNhan | Thuong Xuan | Thanh Hoa
17 VX12 Cay trdi du tuyén Van Xuén Thuong Xuan | Thanh Hoa
18 XCH20 Cay trdi dy tuyén Xuan Chinh | Thuong Xun | Thanh Hoa
19 YBO1 Khong phai cdy trdi Nghia Lo Vin Chén Yén Bii
20 YB02 Khong phai cy trdi Nghia Lo Vin Chén Yén Bii
21 NAO1 Khong phai cay trdi Chau Kim Qué Phong Nghé An
2 NA02 Khong phai cay troi Tién Phong Qué Phong Nghé An
23 LC02 Khong phai cay trdi Giao An Lang Chanh Thanh Hoa
24 NL02 Khong phai cay trdi Kién Tho Ngoc Lac Thanh Hoa
25 NLO1 Khong phai cay trdi Nguyét An Ngoc Lac Thanh Hoa
26 NX01 Khong phai cay trdi Thuén Ninh Nhu Xuén Thanh Hoa
27 CT02 Khong phai cdy troi Cém Lién CémThiy | Thanh Héa
28 BTO1 Khong phai cay trdi Dién Quang Bé Thude Thanh Hoa
29 TT02 Cay troi du tuyén Tan Thanh Thuong Xuan | Thanh Hoa
30 LC021 Khong phai cay trdi Quang Hién Lang Chanh Thanh Hoa
31 NX03 Khong phai cay troi Thuén Ninh Nhu Xuan Thanh Hoa
32 TTO1 Cay troi du tuyén Tan Thanh Thuong Xuan | Thanh Hoa

Héa chit

Mot sb hoa chét thong dung dung trong sinh hoc
phan tu cua cac hang Sigma, Merck... CTAB, Tris
base, Boric acid, NaCl, dNTPs, EDTA, 6X orange
loading dye solution, Taq Polymeraza, Ethanol,
2-propanol, Acetic acid glacial, Phenol, Chloroform,
isoamyalcohol, Ribonuclease A, Agarose, cac mdi
RAPD (béang 2).

Bdng 2: trinh ti cdc moéi RAPD sik dung trong nghién citu

STT | Tén mdi Trinh tw STT | Tén mbi Trinh tw
1 UBC728 | GTGGGTGGTG 12 OPN10 ACAACTGGGG
2 OPC10 TGTCTGGGTG 13 OPN20 GGTGCTCCGT
3 0OPOI15 TGGCGTCCTT 14 UBC701 CCCACAACCC
4 UBC706 | GGTGGTTGGG 15 OPM12 GGGACGTTGG
5 OPC2 GTGAGGCGTG 16 OPL7 AGGCGGGAAC
6 OPA12 TCGGCGATAC 17 OPA19 CAAACGTCGG
7 $201 GGGCCACTCA 18 OPA9 GGGTAACGCC
8 OPO14 AGCATGGCTC 19 OPB10 CTGCTGGGAC
9 BIO24 CTGGCGGCTG 20 OPC!1 TTCGAGCCAG
10 OPN4 GACCGACCCA 21 OPC5 GATGACCGCC
11 OPN6 GAGACGCACA 22 OPB17 AGGGAACGAG
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Phuwong phadp nghién ciru

* Tach chiét ADN tong sb: trong nghién ciru nay,
chung t6i str dung phuong phap tach CTAB ¢6 cai tién
ctia Asif va Cannon (2005) [5] dé tién hanh tach chiét
ADN tir 32 mau giéng qué nghién ctru.

Quy trinh:

- Chuén bj sin dung dich dém chiét CTAB & 60°C
(100 mM Tris HCL, pH = 8,0; 20 mM EDTA, pH =
8,0; 3 M NaCl; 2% CTAB; 1% PVP).

- Can 0,3 g méu 14 qué da lam kho va nghién trong
nito long dén khi thanh dang bot min (mau que, chay,
coi dugce gilr trudce ¢ -80°C).

- Hoa tan mau da nghién nho trong 800 ml CTAB
buffer va 60 ml SDS 10%. U miu & 65°C trong bé 6n
nhiét, thoi gian 60 phut.

- B6 sung chloroform:isoamyl alcohol (24:1), lic
nhe cho t&1 khi thanh dang nhii stra. Ly tdm 11.000
vong/phut trong 15 phut ¢ nhiét do 4°C.

- Hat dung dich phia trén chuyén sang dng méi va
b6 sung 1/3 thé tich 3 M sodium acetate (pH = 5,2) va
2/3 thé tich chloroform:isoamyl alcohol (24:1). Ly tim
11.000 vong/phiit trong 15 phit thu duoc dich chiét
chua ADN.

- Tia ADN bang isopropanol di lam lanh. Dé &
-20°C trong 1 gio.

- Ly tam thu tua 11.000 vong/phut trong 20 phut
0 4°C. Rua tua bang ethanol 70%, ly tdm thu tua, [am
kho va hoa tan trong dém TE.

* Chay PCR: cac phan ung PCR dugc thuc hi¢n
theo chu trinh nhié¢t: 94°C (5 phut), 35-37 chu ky [94°C
(1 phat), 32-36°C (1 phut 10 s), 72°C (1 phut 50 s)] va
két thic & 72°C (5 phut).

* Phan tich va xu 1y sb liéu: két qua duoc thdng
ké dwa vao sy xuat hién hay khong xuét hién cua cac
bing ADN (cac allele) theo thang ADN chuin (ADN
marker). S6 liéu duoc xur ly, phan tich béng chuong
trinh Exel version 5.0 va phan mém NTSYSpc 2.1 cua
F.J. Rohlf (2000) dé tinh ma tran twong ddng giita cic
cdp mau gibng [6].

Két qua va thao luan
Két qua tich chiét ADN tong so

Tach chiét axit nucleic 1a cong viéc dau tién dong vai
tro quan trong cho cac nghién ctru phan tu tiép theo. Tuy
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nhién, 14 qué tuoi chira nhiéu tinh dau, polysaccharide,
polyphenol lam trc ché qué trinh thu tia ADN. Trong
thi nghiém nay, chiing t6i da str dung céc kit tach chiét
thuong mai ciia Thermo, Qiagen nhung khong thu dugc
két qua mong mudn. Vi vay, chung t6i da lam kho 1a
va st dung phuong phap CTAB c6 cai tién cua Asif va
Cannon (2005) [5] bang cach bo sung sodium acetate
3 M trong qué trinh chiét chloroform:isoamylalcohol
dé giup loai bo cac polysaccharide va protein. Két qua
tach chiét ADN téng s6 cua 32 cay dugc chon dugc
kiém tra bang phuong phap dién di trén gel agarose
1% [5, 7].

Két qua dién di trén gel agarose 1% cho thay, cic
bang ADN thu dugc ciia cic mau qué kha gon va dong
déu chung té chét luong ADN cua céac mau 1a kha tét,
khong bi 1an tap chat. Két qua dién di cling cho théy,
ADN c¢o6 néng do tuong ddi cao, chét luong tdt, du tiéu
chuan thyc hién cac nghién ciru tiép theo.

= 6 - 8- 9 10 1T 12 13 14 15 16

) bt bt b bl Bl ol b b bl b b b e
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Hinh 1: anh dién di ADN tong sé ciia 32 mdu qué dwoc chon

Két qud phan tich da dang di truyen, xac dinh méoi
quan h¢ di truyén giiva 32 méu giong qué

Dé tién hanh phan tich va dénh gia mirc 46 da hinh
di truyén cta 32 cdy dugc chon nghién clru, sin pham
PCR duoc dién di trén gel agarose 1,2%. Két qua phan
tich PCR-RAPD véi tong s6 22 moi thudc cac nhom
OPA, OPC, OPM, OPB, OPL, BIO, UBC, OPN, OPO
va nhom S cho két qua da hinh 1a cdc mdi: OPAY,
OPA12, OPA19, OPBI10, OPB17, OPCI, OPC2,
OPC5, OPC10, OPMI12, OPN4, OPN6, OPN20,
OPO10, OPO14, OPO15, BI024, UBC701, UBC706,
UBC728, OPL7 va S201.

Két qua phan tich tinh da hinh bang k¥ thuat PCR-
RAPD véi 22 mdi dugc trinh bay ¢ bang 2 cho théy,
v6i 704 phan tmg PCR nhan 1én duoc tong s6 3.137
bang thudc 126 loai bang co6 kich cd khac nhau. Trong
d6 61 bang cho da hinh (chiém 48,41%) va 65 bing
don hinh (chiém 51,59%). Kich thudc bang co chiéu
dai nho nhat khoang 250 bp va bang c6 kich thude 16n
nhat khoang 3.500 bp. Xuat hién 2 bang cé biét, trong
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d6 mdi OPN20 nhan 1én dugc 86 bing va & miu ciy
dugc chon TT02 (mAu 29) xuit hién mot bang ca biét &
vi trf ¢6 kich thude khoang 600 bp. Mdi UBC728 nhan
lén dugc 186 bing va & mau cdy duge chon XC24
(mau 8) khuyét bang & vi tri khoang 2.500 bp. Mbi
UBC701 nhan 1én dugc tong sé bang nhiéu nhat 14 236
bang. Mbi OPO14 nhan 1én dugc sb bang it nhét 1a 79
bang. S6 bang nhan 1én trung binh cho ca 22 mdi 1a
142,59 bang/mdi.

Bdng 3: 56 bang thu dwoc trén timg moi

str | renmiy | KQEWOE | Lon | s | dummg | i
1 | UBC728 | 250-2500 6 3 3 186
2 OPCI10 | 700-1500 4 2 2 98
3 OPO15 | 400-1500 4 3 1 97
4 | UBC706 | 600-1600 3 2 1 94
5 OPC2 300-1200 7 4 3 195
6 OPA12 | 400-2000 7 5 2 168
7 $201 300-2500 7 2 5 163
8 | OPOI4 | 400-2200 4 2 2 79
9 BIO24 | 750-1800 4 2 2 104
10 | OPN4 | 250-2000 5 2 3 83
11 OPNG6 500-1500 5 2 3 111
12 | OPNIO | 500-1400 6 4 2 137
13 | OPN20 | 500-1700 6 4 2 150
14 | UBC701 | 270-2000 11 2 9 236
15 | OPMI2 | 700-1700 5 3 2 137
16 OPL7 350-2250 8 7 1 228
17 | OPA19 | 280-1250 5 3 2 147
18 OPA9 700-3500 8 4 4 213
19 | OPBI10 | 400-1400 6 4 2 172
20 OPCI 250-1600 7 3 4 175
21 OPC5 300-1500 4 3 1 101
22 | OPB17 | 250-1700 6 1 5 127

Téng 126 65 61 3.137

Két qua phén tich véi moi OPN20: két qua dién di
san pham PCR cua 32 miu qué nghién ctru v6i mdi
OPN20 thu duoc tong s6 6 loai bang véi cac kich
thudc khac nhau, trong do 2 bang da hinh va 4 bang
don hinh. Kich thudc bang dao dong tir 500 bp dén
khoang 1.700 bp va & mau giéng TT02 (mau 29) xuét
hién mot bang ca biét ¢ vi tri co kich thude khoang 600
bp. Mdi OPN20 thu dugc tong s6 150 bing, cic bing
xuét hién rat tach biét, ro rang va dam nét.
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Hinh 2: két qua dién di san phgfm RAPD-PCR ciia 32 mau giong nghién ciru
voi dogn moi OPN20; (M: marker 1 kb)

Két qua phan tich véi méi UBC728: két qua dién di
san phim PCR v&i moi UBC728 thu dugc tong s6 186
bang, thudc 6 loai bang, trong d6 c6 3 bang cho da hinh
va 3 bang don hinh. Kich thudc bang dao dong tir 250
bp dén khoang 2.500 bp va & mau gidng XC24 (mau
8) khuyét biang ¢ vi tri khoang 2.500 bp. Cac mau xuit
hién bang kha dam va tach biét ro rang.

1 23 45 67 8 91011 1213141516 M 17 18 19 20 21 22 23 2425 26 27 28 29 30 31 32

UBC728
Hinh 3: két qua dién di san p}gtfm RAPD-PCR ciia 32 mau giong nghién ciiu
voi dogn moi UBC728; (M: marker 1kb)

Hé s6 twong dong di truyén glua cic mau glong
phan anh muc do sai khac di truyén ctia cic mau glong
v6i nhau. Hé s twong dong di truyén cia 32 mau
gidng nghién ctru 12 kha cao, dao dong trong khoang
0,67-0,97. Cap mau giéng TTO1 va XC24 c6 muc sai
khac di truyén 16n nhét (hé sé twong dong di truyén
nho nhat 1 0,67). Hai mau YBO1 va YB02 c6 hé s6
twrong dong cao nhét (gan giii vé mit di truyén nhat) 1a
0,97, hai mau nay déu duoc thu & thi trin Nghia L¢ -
Vin Chén - Yén Bai. Ttr so d6 hinh ciy vé mdi quan hé
di truyén giita cac mau qué nghién ciru cho thiy, & mic
tuong dong khoang 82% (hé sb twong dong 0,82) c6
thé chia 32 mau giéng nghién ciru thanh 6 nhom 16n:

Nhém I: gdbm 11 mau giéng duge chia lam 2 nhom
phu: 1) Nhém phu 1.1: gdbm 4 mau gidng 1a XCl1,
XL07, TX01 va NPO1, trong d6 c6 3 mau gidng la cay
troi dy tuyén, chi c6 miu giéng NPO1 khong phai 1a
cay troi du tuyén. Nhom nay c6 hé sé twong dong di
truyén dao dong tir 0,84 (giita XC11 va XL07) dén 0,94
(gitta XLO7 va TXO1); 2) Nhom phu 1.2: gdm 7 mau
gidng 1a XCO1, XC14, XC18, XL04, XL03, XC02 va
XC07. Bay mau gidng trong nhom nay déu 1a ciy troi
du tuyén va c6 hé sb tuong dong di truyén dao dong tir

TAP CHI
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0,83 (gitra XL03 dén XL04) dén 0,92 giita 2 cip mau
gidng (XC18 - XL04) va (XC02 - XC07).

Nhém II: gdom 2 mau gidng NAO1, NA02 dugc thu
thap & Qué Phong, Nghé An. Hai miu nay khong phai
1a cay troi dy tuyén va co hé sé twong dong di truyén
v61 nhau 1a 0,88.

0.77 0.79 0.82 0.85 0.88 0.91 0.94 0.97
Coefficient

Hinh 4: so dé mdi quan hé di truyén giita cde méau giong qué nghién ciru

Nhém III: gdbm 14 mau gidng duoc chia lam 3
nhom phu: 1) Nhém phu 3.1: gdbm 6 mau giéng 1a
XC25, VX12,NX01, BT01, XCMO07 va YN6 c6 hé s6
tuong ddng di truyén dao dong tir 0,83 (gitra YNG6 va
VX12) dén 0,91 (gitta NX01 va BT01). Hai miu gidng
XCMO7, YNG6 déu 1a cdy troi du tuyén va thudc cliing
mot nhanh phu cta nhom nay; 2) Nhém phu 3.2: gdm
2 mau giéng NL02 va NLO1 khong phai 1a cay troi, co
hé s6 twong ddng di truyén v6i nhau 13 0,91; 3) nhém
phu 3.3: gdm 6 mau gidng 1a XLO1, CT02, XCH20,
YBO1, YB02 va LCO2 c6 hé sé twong dong di truyén
dao dong tir 0,83 (gitta XLO1 va XCH20) dén 0,97
(gitta YBO1 va YB02). YBOI va YB02 déu duoc thu
& huyén Vin Chan (Yén Bai) va khong phai cy troi.

Nhém IV: gdm duy nhat miu gidng XC24, c6 hé
s6 twong dong di truyén véi cac mau gidng nghién ciru
dao dong tir 0,67 (gitta XC24 va TTO1) dén 0,85 (gitta
XC24 va XC14).

Nhém V: gdbm duy nhat mau giéng TT02, c6 hé s6
twong dong di truyén véi cdc mau giéng nghién ctru
dao dong tir 0,7 (gitra TT02 va NP01) dén 0,83 (giita
TTO02 va VX12).

Nhém VI: gdbm 3 mau gidng 1a LCO21, NX03 va
TTOI1, c6 hé s6 twong dong di truyén dao dong tur 0,82
(gittaNX03 va TTO1) dén 0,90 (giita LC021 va NX03).
Két luan

Két qua thuc hién 704 phan tmg PCR-RAPD voi
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22 mdi ngau nhién trén tap doan 32 mau gidng qué
thu duoc tong s6 3.137 bang, thudc 126 loai biang c6
kich c& khac nhau, trong d6 c6 61 bang cho da hinh
(chiém 48,41%), 65 bang don hinh (chiém 51,59%).
Kich thudc bang co chiéu dai nho nhat khoang 250 bp
va kich thuée bang 16n nhit khoang 3.500 bp. O mirc
tuong dong khoang 82%, 32 mau gidng nghién ciru
dugc chia thanh 6 nhém cach biét di truyén.

Str dung mdi OPN20 cé thé nhan biét duoc cay
troi du tuyén TTO02 (bing ca biét & vi tri ¢ kich thude
khoang 600 bp) va moi UBC728 c6 thé nhan biét dugc
ciy troi dy tuyén XC24 (khuyét bang & vi tri khoang
2.500 bp).
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Nghién ctiu moi trudng nudi trong tao stroma nhong tring thao (Cordyceps militaris)
Nguyén Thi Ngoc Swong’, Tran Minh Min, Nguyén D6 Thanh Phwong

Trung tdm Nghién ciru va phdt trién néng nghiép cong nghé cao

Ngay nhén bai 22/6/2016, ngay chuyén phan bién 30/6/2016, ngay nhan phan bién 11/8/2016, ngay chip nhan ding 15/8/2016

Trong nghién ciru nay, nam Cordyceps militaris dwge siv dung 1a chiing CM3 dwoc Iru trir trong b suu
tap ciia Trung tAm Nghién ciru va phat trién nong nghiép cong nghé cao. Két qua thu dwoe khi nghién ciru
trén 9 mdi trwong cho thiy mai truomg t6i wu nhat 1a M9 (cé thanh phan gom gao lirc 60 g, nhong tam 10
g, CaCl, 0,1 g/1, folic acid 5 ug/l, nu’é"c 90 ml). Trong lrong twoi, trong lwong kho va s lwong stroma thu
dugc & moi truwong M9 c6 ket qua lan lugt 1a 19,54 g/binh, 3,8404 g/binh, 70,3 stroma/binh. Ham luwgng
mot s6 hoat chit chii yéu c6 trong stroma di dwore xac dinh, bao gom cordycepin (7,7551 mg/g), adenosine
(2,0027 mg/g), polysaccharide (166,20 mg/g), ergosterol (1,7369 mg/g).

Tir khéa: Cordyceps militaris, méi trwong nudi trong thich hop.

Chi s6 phén loai 4.6

A study into stroma cultivation medium of
Cordyceps militaris

Summary

In this study, Cordyceps militaris strain CM3
stored in the collection of Research and
Development Center for High Technology
Agriculture was used. 9 media for C. militaris
cultivation were investigated, and the optimal
cultivation medium was found as M9 which
consisted of the following components: brown
rice 60 g, silkworm pupae 10 g, CaCl, 0.1 g/l,
folic acid 5 pg/l, distilled water 90 ml; this
medium is suitable for stroma production
of C. militaris. Fresh weight, dry weight, and
the number of stroma reached 19.54 g/bottle,
3.8404 g/bottle, 70.3 stroma/bottle, respectively.
Biologically active substance contents of
Cordyceps militaris stroma are adenosine (2.0027
mg/g), cordycepin (7.7551 mg/g), polysaccharide
(166.20 mg/g), ergosterol (1.7369 mg/g).

Keywords:  Cordyceps  militaris, cultivation

medium.

Classification numbers 4.6
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Nhong tring thao 1a loai nam thudc chi ndm
Cordyceps (Fr.) Link thudc 16p Ascomycetes, dugc
tim thdy trén 4u tring, con tring truéng thanh.
Cordyceps c6 mét lich st 1au doi nhu mot loai ndm
duogc liéu quy hiém. Hau hét nguoi phuong Tay chi
biét dén Cordyceps trong vong 20 nim gan day, trong
sudt khoang thoi gian nay, cac phuong phap khoa hoc
hién dai dugc tng dung manh mé dé nghién ctru pham
vi Gmg dung rong rii trong y hoc ctia nhom ndm nay
[1]. Ndm Cordyceps duge cho 1a c6 kha ning chong
ung thu, chong di cin, chéng oxy hoa, chéng viém,
diét khudn, ha duong huyét, chong ldo hoa, bao vé
than kinh va bao vé than [2, 3], ting cudng hé thong
mién dich va wc ché khdi u [4]. Cordyceps da dugc
thu mau va miéu ta trén 400 loai khac nhau & cac ving
khac nhau trén thé giéi. Trong d6 ¢ nhiéu loai dugc
cha y nhiéu dén dugc 1y va dung lam thudc chita bénh
véi 2 loai chinh 1a Cordyceps sinensis va Cordyceps
militaris.

Hién nay, Nhong tring thao c6 ngudn gdc tu nhién
rat hiém, gia rat cao, trong khi d6 nhu cau cia con
ngudi ngdy cang tang. Do d6, can c6 mot ngudn cung
cap Nhong tring thao s6 luong 16n véi chat luong cao.
D¢ dap tng yéu cau nay, md hinh cong nghé san xuét
Nhong trung thao in vitro trén ngudn co chat sin co,
d& tim, gia thanh thap da duoc quan tim nghién ctru.

Cordyceps 1a dang nam ky sinh c6 thé nu6i cay nhan
tao trén co the con trung nhung cén trung cd gia cao va
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khong c6 ngudn cung lién tuc [5], thém vao do6 thao tac
trén con trung khé va dé nhiém khudn nén nhiing chat
hitu co thay thé dugc nghién ctru va thir nghiém cho
viéc san xudt thuong mai stroma C. militaris. Nghién
ctru nay duoc thuc hién nham xac dinh mai truong
nudi trong thich hgp cho Nhong tring théo, tir d6 tng
dung vao san xuét tao ra mot lugong 16n stroma Nhong
trung thao trong thoi gian ngdn, véi chi phi thap nhung
chat lugng cao.

Doi twong va phuong phap nghién ciu

béi tuong nghién cuu: C. militaris CM3 thudc bd
suu tap giong vi sinh vat cua Trung tdm Nghién ctru va
phat trién nong nghiép cong nghé cao.

Maéi truong thi nghiém co thanh phan gdm gao ltc
60 g, nhong tam 10 g, nudce cit 90 ml c6 bd sung chit
khoang 0,1 g/l va vitamin 5 pg/l. Chat khoang dugc sir
dung la KH,PO,, MgSO, hodc CaCl,. Vitamin dugc su
dung la thiamin, biotin hodc folic acid.

Céc nghiém thirc bao gdm:

MO (d6i ching): khong bo sung khoang va vitamin;
MI1: ¢6 bd sung KH,PO, + thiamin;

M2:
M3:
M4:
MS5:
Meé:
M7:
MB8:
MO:

¢6 bd sung KH,PO, + biotin;

¢6 b6 sung KH,PO, + folic acid;
¢6 bd sung MgSO , T thiamin;
¢6 bd sung MgSO ,+ biotin;

¢6 bd sung MgSO ,+ folic acid,;
¢6 bd sung CaCl, + thiamin;

¢6 bd sung CaCl, + biotin;

¢6 bd sung CaCl, + folic acid.

C. militaris CM3 duoc nudi cdy tinh trén moi
truong PGB (potato glucose broth) trong 5 ngay &
nhiét d6 25°C, 1 toi dé tao ngudn gidng cho thi nghiém.
Moéi trudng PGB c¢6 thanh phan gdm khoai tay 200 g/1,
glucose 20 g/l.

Méi truong nudi trong duge chuén bi theo cong thirc
thi nghiém va dwoc hap khir trung & 121°C, 4p suét 1
atm trong thoi gian 40 phat. Gidng dang 16ng duoc ciy
vao mdi truong co chét véi lugng gidng 1a 5 ml/binh.
Céc binh nudi cdy dugc u & nhiét do 25°C trong tHi.
Sau khi to phu kin co chét, cac mau thi nghiém dugc
nudi trong trong diéu kién 20°C, chu ky chiéu sang 12
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gid sang/tdi, cudng do anh sang 700-1.000 lux, d6 4m
khong khi 80-90%.

20°C, 12 giv
sdng/toi

& 200!

4 12gi0
M sang/toi

So do: quy trinh nuoi tréng C. militaris

Cac chi tiéu theo déi va phwong phap xir 1y so liéu

S liéu thi nghiém dugc thu thap sau 50 ngay nudi
cdy. Cac chi tiéu theo doi 1a trong luong twoi (g/binh),
trong lwong kho (g/binh), sé luong stroma (stroma/
binh), ham lugng adenosine (mg/g), ham lugng
cordycepin (mg/g), ham luong ergosterol (mg/g) va
ham lugng polysaccharide (mg/g).

Trong lugng tuoi cua stroma dugc ghi nhan ngay
sau khi stroma dugc 14y ra khoi binh nudi cay. Stroma
ctia timg binh dugc dem sdy kho ¢ nhiét do 50°C dén
trong lugng khong ddi. Cac chi tiéu nay dugc thu nhan
bang can phan tich c6 do chinh xac cao. S6 luong
stroma dugc dém la sb stroma ¢ chiéu cao 1é6n hon
3 cm.

Stroma dugc phan tich ham lugng hoat chét
cordycepin, adenosine va ergosterol bang phuong
phap HPLC-DAD va ham luong polysaccharide bang
phuong phap so mau tai Vién Céng nghé hoa hoc (Vién
Han 1am KH&CN Viét Nam).

Tt ca sb liéu thu thap dugc xir 1y bang phan mém
SAS 9.1.3.
Két qua va thao luan

Xdc dinh méi truong nudi cdy thich hop

O nghién ctru nay, sau 50 ngay nudi cdy stroma
duogc thu hoach. Tuy nhién, chi c6 mdi truong M2, M8,
MO tao stroma rd rang. Cac moi truong M0, M1, M3,
M4, M5, M6, M7 tuy c6 tao mam stroma nhung khong
tao dugc stroma 16n. Sau khi phat trién dén chiéu cao
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hon 1 cm, mam stroma & cac cong thirc thi nghiém nay
bi bao boc bdi soi nam day ddc va ngung phat trién.

¥ X o3
N 4 ™
, : 3 .

Hinh 2: mam stroma
hinh thanh trén mai truong gao

Hinh 1. to nam C. militaris
phat trién trén moi truong gao

Sau khi két thuc thi nghiém, stroma dugc can do
trong luong tuoi, trong luong kho va dém so lugng
stroma. Két qua thu dugc trinh bay ¢ bang 1.

Bdng 1: danh huéng ciia mot s6 méi truong dén suw tao thanh stroma
Nhong trung thao (C. militaris)

Moi trudng FW (g/binh) | DW (g/binh) FB F (%)
MO (ddi chimg) - ; ; )
MI (KH,PO, + thiamin) - - - -
M2 (KH,PO, + biotin) 23735 9,5
M3 (KH,PO, + folic acid) - - - -
M4 (MgSO4 + thiamin) - - - B
M5 (MgSO4 + biotin) - - - -
M6 (MgS04 + folic acid) - - - B
M7 (CaCl, + thiamin) - - - -
M8 (CaCl, + biotin) 12,700 2,1666° 8, 4,64
M9 (CaCl, + folic acid) 8,23

19,54 3,8404° 70,3*

Cdc trung binh cing ky tu khong khac biét c6 nghia théng ké

¢ mure xdc suat p < 0,05

FW: trong luong tuoi ciia stroma trén mgt binh nudi cay;

DW: trong luong kho ciia stroma trén mgt binh nudi cay;

FB: 56 stroma trén mot binh nudi cay;

F: ty I¢ gitra trong lwong kho cua stroma va co chat = DWx100/46,66

Theo két qua & bang 1, méi truong M9 (gao va
nhong tim bd sung CaCl, V,é folic acid) co trong lugng
tuoi, trong lugng kho va so lugng stroma cao hon cac
mdi truong con lai. O nghién ciru nay, két qua chi
thu dugc ¢ 3/9 nghiém thic nén chua thé néu 1én tac
dong ctia khoang va vitamin dén sy hinh thanh va phat
trién stroma Nhong tring théo trén méi trudng gao va
nhong tam.

Trong nghién ctru ciia Kang va cs (2014), 1 binh méi
truong gdm 20 g gao va 32 ml dung dich dinh dudng
(10 g/l glucose, 10 g/l peptone, 1 g/l MgSO,.7H,0, 1
g/l KHPO, va 1 mg/l NAA, 1.000 ml nudc cat, pH
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6,0) trong lugng kho stroma thu dugc 1a 1,73 g sau
60 ngay nudi cdy. Ham luong cordycepin trong stroma
cao nhat 12 9,17 mg/g sau 72 ngay nudi cdy. Ty 1¢ trong
lwong kho ciia stroma va trong luong ctia gao (co chat
tao stroma) la F = 8,65% [6]. Trong nghién ctru cua
chung t6i, F = 8,23%. Nhu vay két qua thu dugc khong
chénh 1éch déng ké so voi nghién ctru cia Kang va cs
(2014).

S6 lugng stroma ciia modi truong M9 & cac binh
dao dong kha 16n (30-150 stroma). Nhitng binh c6 s6
lugng stroma it thi kich thudc stroma to va dai. Nhitng
binh c6 sb lugng stroma nhiéu (trén 100) thi chi c6 mot
s6 stroma to, da s6 1a stroma nho va ngan. S6 luong
stroma trung binh ctia méi trudng M9 cao gap 7-8 lan
so voi mdi truong M2 va M8 nhung trong luong kho
va trong luong tuoi chi cao gap 1,5 lan.

Moi truong M9

Méi truong doi chimg Stroma bi to' ndm bao phii

Hinh 3: stroma cia C. militaris hinh thanh trén méi truong nuéi trong
Tuy stroma thu dugc c6 so lugng stroma to it nhung

c6 mot sO uu diém la sau khi dugc say kho, stroma
mau cam dam, cirng va dac rudt. Mot sO san pham

a
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Nhong trung thao trén thi truong Viét Nam c6 mét )
dic tinh cam quan nhu: nho va mém; to, mém va rong
rudt, mau vang nhat. Nhu vay, co thé xem day la san
phém vuot troi hon vé mat cam quan.

Hinh 4: stroma C. militaris kho thu dwoc tir thi nghiém

M@t s6 hoat chit sinh hoc trong stroma Nhong
trung thdo

Stroma kho sau khi thu hoach duoc phan tich tai
Vién Cong nghé hoa hoc dé khao sat ham luong mot
s6 hoat chét 6 trong stroma nham danh gia so bo chit
lwong. Két qua thu duge trinh bay & bang 2.

Bdng 2: ham lwgng mét s6 hoat chat sinh hoc cé trong stroma va méi truong
nudi trong Nhong trung thao (C. militaris)

Tén hoat chét Ham lwong (mg/g)
Cordycepin 7,7551
Adenosine 2,0027

Polysaccharide 166,20
Ergosterol 1,7369

Két qua thu dugc cho théy ham lugng céc hoat chét
cordycepin, adenosine, polysaccharide, ergosterol co
trong stroma C. militaris CM3 trén moi truong M9
tuong ddi cao. Trong nghién ctru cia Lo va cs (2013),
ham lugng adenosine trong stroma C. militaris 1a 2,45
+ 0,03 mg/g [7]. Theo nghién ctru cua Hur (2008), ham
lugng adenosine trong stroma la 1,8 mg/g va trong
hé soi ndm 1a 0,6 mg/g; ham luong cordycepin trong
stroma 13 9,7 mg/g va trong hé soi ndm 1a 3,6 mg/g [8].
Theo nghién cuu cua Kang va cs (2014), ham luong
corydycepin 1a 9,17 mg/g, adenosine 1a 1,21 mg/g [6].
Con theo Zhoua va cs (2009), ham lugng ergosterol
trong stroma nhan tao cia Cordyceps rat cao (10,68
mg/g) [9]. Tuy nhién, mot sd san phadm Nhong tring
thao trén thi truong Viét Nam c6 ham lugng cordycepin
1a 2,9 mg/g; ham luong adenosine 1a 0,43 va 1,1 mg/g.
Nhu vay, stroma thu dugc tir nghién ctru nay c6 ham
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luong hoat chat chwa cao bang mot s6 nghién ciru
trén thé gi¢i nhung khong thua kém mat s san pham
Nhong trung thdo Viét Nam.

Két qua thu duoc & nghién ctru nay 1a da tao dugc
stroma trén moi trudng nhan tao nang suit tuong ddi
cao nhung ham luong hoat chit chua cao. Vi vy can
c6 nghién ciru tiép vé phuong phap lam ting ham
luong hoat chit ¢ trong stroma nham lam ting gia tri
kinh té cua san phém.

Két luan

- Méi trudng thich hop cho nudi trong Nhong tring
thao ¢ thanh phan gdm gao lic 60 g, nhong tam 10
g, CaCl, 0,1 g/l, folic acid 5 ug/l, nugc 90 ml. Stroma
thu dugc co6 trong lugng tuoi 1a 19,54 g/binh, trong
lwong khé 13 3,8404 g/binh va s lugng stroma 14 70,3
stroma/binh.

- Ham luong mot s hoat chit co stroma Nhong
trung thdo la cordycepin 7,7551 mg/g, adenosine
2,0027 mg/g, polysaccharide 166,20 mg/g, ergosterol
1,7369 mg/g.
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SU dung chi thj m vach dé phan loai dc huong
Thai Thanh Binh"" Nguyén Viin Ha2, Luu Vin Huyén®

Truong Cao ding thiiy san
2Vién Nghién ciu nudi trong thity san II1
STruong Pai hoc Tai nguyén va méi truong

Ngay nhén bai 8/9/2016, ngay chuyén phan bién 12/9/2016, ngay nhan phan bién 14/10/2016, ngay chip nhan dang 21/10/2016

Oc hwong la loai nhuyén thé ¢é gia tri kinh té cao. Hién nay, 6c hwong dwoc nudi pho bién trong ao va
10ng tai cac tinh nhu: Phii Yén, Khanh Hoa, Binh Thuén, Kién Giang. Sin lwgng 6¢ hwong ca nuéc hang
nim dat trén 7.000 tin. Nghé nudi 6c hwong phat trién dwoce hon 15 nim nhung phan loai ¢ hwong con
chwa ré rang. Nghién ctru trinh bay két qua phan loai 6¢ hwong dwge thu tir 7 tinh ¢ Viét Nam bang ma
vach ADN vung gen COI (Cytochrome c oxidase subunit I). Trinh tw ADN cia oc hwong Viét Nam dwge
so sanh voi trinh tw ADN dir li€u cac loai 6c hwong trén ngin hang gen. Két qua nghien ciru cho thay, s6
lwgng Haplotype phat hién dlr0'c la 6, hé so da dang haplotype 1a 0,442+0,124, hé s6 da dang nucleotide 13
0,0008, oc hu’(rng Viét Nam gidng VO’l miu éc hwong Babylonia areolata & ngin hang gen. Két qua phén
tich di truyén pha hé ciing xac dinh 6c hwong Viét Nam 1a loai Babylonia areolata.

Tir khéa: ADN md vach, Babylonia areolata, COI, 6¢ hwong.
Chi s6 phén logi 4.6

Application of DNA barcoding markers
to classify Spotted babylon

Summary

Spotted babylon is a high value molluscous species.
Nowadays spotted babylons are cultivating
popularly in ponds and cages in Phu Yen, Khanh
Hoa, Binh Thuan, and Kien Giang provinces. The
annual production of spotted babylons is about
7000 tons. Although spotted babylons have been
cultured over 15 years, the taxonomy of this species
is still unclear. This study presents the taxonomy
results of babylon snails collected from seven
provinces in Vietnam using DNA barcoding of COI
gene region. The DNA sequencing of Vietnamese
spotted babylons was compared with those of
Genbank data. The results of the study showed
that 6 haplotypes was found. The haplotype
diversity was 0.442+0.124; the nucleotide diversity
was 0.0008; and Vietnamese spotted babylonia was
similar to the Babylonia areolata samples from the
Genbank. Phylogenetic analysis also identified that
Vietnamese spotted babylon is Babylonia areolata.

Keywords: Babylonia areolata, COI, DNAbarcoding,
Spotted babylon.

Classification number 4.6

"Tac gia lién hé: Email: tthinh@cdts.edu.vn

TAP CHI

fioanoc |

At Nam 59(2) 2.2017
CUNG NGHE 1t

1Yaitl

Pat van de

O Viét Nam, 6c huong phan bb rai rac doc ven
bién tir Bic vao Nam, trong d6 cac khu hé phan bd
chinh la Thanh Hoéa, Ngh¢ An, Ha Tinh, Quang Binh,
Quang Tri, dic biét c¢6 nhiéu ¢ 2 tinh Binh Thuan va
Ba Ria - Viing Tau. Khu vuc dc huong phan b cach
xa bo 2-3 km, ¢6 nén day ghd ghé twong ddi doc. Oc
huong 13 loai thity san nu6i va 1a mat hang xuat khau
c6 gia tri cao (gia xuat khau khoang 10-12 USD/kg),
v6i nhiéu thi trudng tiém ning nhu Trung Quéc, Dai
Loan, Nhat Ban, Hong Kong [1].

San xuét gidng va nudi 6¢ hwong thuong pham da
duogc Nguyén Thi Xuan Thu va cs thir nghiém thanh
cong vao nam 1998. Pén nay, nghé nudi d¢ huong
da phat trién rong ra nhiéu ving trong tinh Khanh
Hoa va céc tinh Phu Yén, Thira Thién - Hué, Quang
Nam, Ninh Thuén, Binh Thuan. Hién nay, ca nudc co
khoang 600 trai san xuét giéng 6c huong, hon 700
ha nudi 6c huong thwong pham cho san lugng hang
nam trén 7.000 tan, doanh thu udc tinh trén 700 ty
dong [2].

Mic du 6¢ huong di duge nudi phod bién va tre
thanh mat hang xuat khau cé tiém ning ciia Viét Nam
hon 15 nam qua nhung phén loai c hwong Viét Nam
dua vao hinh thai chua di thuyét phuc. Poan gen nam
trén ADN ty thé, COI dugc xem nhu 1a md vach ADN
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trong phan loai dong vat rat hitu hiéu [3]. Ma vach COI
dd duogc str dung nhiéu trong dinh danh nhuyén thé
(danh gia cac loai nhuyén thé bién ¢ Canada [4], b¢ &
chau Phi [5]).

Nghién ciru nay trinh bay két qua xac dinh hé thong
phan loai 6c huong Viét Nam, gép phan dinh huéng
bao ton, quan ly giéng thily san va danh gia chat luong
san pham dic san ¢ huong Viét Nam.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién ciru
,Oc huong dugc thu ¢ tu nhién va nudi & céc trai
giong.
Phwong phdp thu va bio quéin miu

Phwrong phdp thu mau: mau 6¢ huong dugc thu tir
cac tinh Quang Ninh, Thanh Hoéa, Quang Tri, Khanh
Hoa, Binh Thuan va Ba Ria - Viing Tau bang hinh
thirc thu mua cua ngu dan khai thac. Ngoai ra, cac
mau ¢ huong nudi tai cac trai gidbng ¢ Ninh Thuan va
Khanh Hoa ciing duoc thu dé ddi chiéu va lam 16 loai
e huong dugc nudi phé bién hién nay. Nhan di¢n e
huong bang phuwong phap moé ta cac dic diém hinh thai
ctia Nguyén Chinh [6]. Sé luong mau thu va phan tich
duoc trinh bay ¢ bang 1.

Bang 1: dia diém thu mdu va s6 mau ¢ hiong dirge gidi trinh tw ADN

6 mAu dwoe giai

STT trinh tw ADN (méu)

Dia diém thu miu Ky higu miu Ghi chi

Bin Sen, Van Bon, Quang Ninh BST 3 Ty nhién
Quang Loi, Quang Xuong, Thanh Hoa THT Tu nhién
Do Hai, Gio Linh, Quang Tri QTT Tu nhién

Ninh Tho, Ninh Hoa, Khanh Hoa KHT Ty nhién

Vinh Hoa, Nha Trang, Khanh Hoa KHN Nubi

Nhon Hai, Ninh Hai, Ninh Thuan NIN Nuoi

Phan Ri Cura, Tuy Phong, Binh Thugn BTT Tu nhién

o | o] v|lea|lw|o]|—
W w| w| w|w|w]|w

Long Son, Ba Ria - Viing Tau VIT Tu nhién

Téng cong 24

Phuwrong phdp bdo quan mdu: mau 1a mot phan chan
bo cta 6¢ huong (5-10 g/miu). Mau duoc bao quan
trong 6ng eppendoft (2 ml) c6 chira con ndong dd 90%.

Phuwong phap tach chiét va gidi trinh tw ADN

ADN tong s6 dugc tach chiét tir co thit cia 6¢ huong
béng bo kit Dneasy Blood & Tissue Kit - QIAgen
theo hudng dan ciia nha san xuat. Poan gen COI cua
ADN ty thé dugc khuyéch dai bang s dung cip mdi
COL:LCO1490 va HCO2198 [7]. Mdi phan tmg PCR
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dugc thuc hién véi thé tich 25 pl (nude tinh khiét 4,2
pl, Coral co 5, Top taq Maxter mix 12,5 pl, primers 2
ul, ADN c4 bong 1,3 pl). Chu ky nhiét ctia phan tng
PCR nhan ban viing gen COI: 95°C trong 4 phut, tiép
theo 35 chu ky (94°C trong 30 gidy, nhiét d6 gan moi
54°C va 72°C trong 1 phut), kéo dai doan 72°C trong
5 phut. San phém PCR dugc lam sach béng QIAGEN
QIAquick PCR kit. Phuong phap 1am sach san pham
PCR theo huéng dan ctia nha san xuat. San pham PCR
duogc kiém tra trén gel agarose/TAE 1,5%. Tiép theo,
trinh ty ADN dugc giai trén may ABI 3130XL, mdi
mau duoc giai trinh tu béng 2 moi xudi va nguoc. Qua
trinh thuc hién tach chiét ADN, PCR, lam sach san
phiam PCR dugc thuc hién tai Phong Cong nghé sinh
hoc thuy san, Truong Cao ding thuy san (Bic Ninh).
Phan ung giai trinh tu va doc trinh ty ADN dugc thuc
hién tai Truong Dai hoc Monash (Malaysia).

Phan tich sé liu

Céc trinh ty ADN ty thé ciia 6¢ huong ving gen
COI duge déng va so sanh voi nhau bang phin mém
doc trinh tu BioEdit [8]. Tong s6 haplotype, sb lugng
vi tri da hinh polymorphic sites, da dang haplotype
va da dang nucleotide dugc tinh bang phan mem
DNAspS [9]. Cay pha hé xay dung dua trén 3 thuat
toan Neighbor joining (NJ), Minimum Evolution (ME)
va Maximum likelihood (ML), cac phuong phéap dugc
phén tich bang cac phan mém MEGA 6 [10]. Gi4 tr
bootstrap dugc tinh toan dé xac dinh tinh chinh x4c cta
thuat toan ME, ML va NJ véi d6 ldp lai 13 1.000 1an.

Céac trinh tw ADN cua b¢ huong duoc ddi chiéu
v6i trinh tw ADN cua 6 loai 6c huong da cong bd
trén ngan hang gen, gdbm: B. areolata (IN053011.1),
B. lutosa (KF897830.1), B. formosae (HQ424447.1),
B. japonica (AF373888), B. lani (HQ424448.1), B.
spirata (JNO88258.1) thong qua cong cu BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) dé xac dinh
mirc d6 giéng nhau vé loai.

Két qua nghién ctu va thao ludn

Trinh tw ADN viing gen COI ciia 6c hwong Viét
Nam

Mot phﬁn cua gen COI da duogc phan tich, ty I¢ cac
loai nucleotide nhu sau: adenine (A) chiém 23,55%,
cytocyne (C) chiém 18,13%, guanine (G) chiém
19,96% va thymine (T) chiém 38,37%. Trong chiéu
dai ctia doan gen gdm 662 bp (basepair) ¢6 5 vi tri thay
d6i trinh tu nucleotide da tim thdy. Xu hudng thay doi
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trinh tu nucleotide trong cung nhom (purine, A va G,
hay pyrimidine, T va C) cao hon so véi thay doi giita
cac nhom (bang 2).

Bang 2: 1y 1 thay doi trinh tir nucleotide cua doan gen COI
cua oc hwong Viét Nam

A T C G
A - 0,0049 | 0,0023 31,8904
T 0,0030 - 9,7737 0,0025
C 0,0030 | 20,6876 - 0,0025
G 37,6229 | 0,0049 | 0,0023 -

Ty I¢ trén dwoc wdc lwgng dwa vao phwong phdap Maximum
Composite Likelihood, thyc hi¢n bang chuwong trinh MEGAS.2.
S0 in dam theé hi¢n ty I¢ thay doi trong cung nhém va in nghiéng
la ty I¢ thay doi gitva cac nhom bazo
Két qua phan tich s6 liéu cac trinh tw ADN cua 6c¢
huong cho thay, trén tong so 662 base thi co 6 vi tri
da hinh va 6 haplotype dugc phat hi¢n. H¢ s6 da dang
haplotype 1a 0,442+0,124 va hé s6 da dang nucleotide
1a 0,0008.

So sdnh trinh tw ADN éc hwong Vit Nam véi div
liéu trén ngdn hang gen

Két qua so sanh trinh tu ADN cua bc huong Viét
Nam véi cac trinh ty ADN ciia cac loai ¢ huong da
dugc cong bd & ngan hang gen cho thay, ¢ huong Viét
Nam ¢6 mirc do twong dong (ident) cao voi loai B.
areolata tir 99 dén 100%, loai B. lani 95-96% nhung
thip véi cac loai B. formosae, B. japonica, B. spirata.
Mirc d6 twong ddng 82-91% (bang 3).

Bang 3: so sanh mirc do twong déng trinh tw ADN cua (?c hwong Viét Nam
voi trinh tw ADN cua cdc loai ¢ hwong da cong bo trén Genbank

B. areolata | B. formosae | B. japonica | B.lani | B. spirata
BST 99 89 90 96 84
THT 100 87 90 95 83
QIT 100 88 91 95 82
KHT 100 87 89 95 83
KHN 99 87 90 96 83
NTN 99 88 90 96 83
BTT 100 87 91 95 84
VTT 100 87 91 95 83

Theo Stackebrandt va Ebers [11], khi str dung cong
cu BLAST ¢ ngan hang gen dé so sanh trinh ty ADN
ctia mot loai can nghién ctru véi s6 liu trén ngan hang
gen co chi sd gidng nhau 16n hon hoic bang 97% thi
dugc cho 1a cung mdt loai va nguoc lai néu chi sb
gidng nhau nho hon 97% la khac lodi. Do d6 c6 thé
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khang dinh 6c huong Viét Nam 1a loai B. areolata. Két
qué cua nghién ctru ndy ciing giéng voi két qua nghién
ctru phén loai 6¢ huong Viét Nam ctia Nguyén Chinh
[6], tac gia da sir dung cac didc diém hinh thai cta b¢
huong dé phan loai nhu: hinh xoay ciia thap 6c, hinh
dang cac phién mau & vo dc.

Khodng cach va moi quan hé di truyén giita cdc
loai oc hwong

Cay pha hé cua cac loai 6c huong dugc xay dung
dya trén trinh tw ADN cua 6c¢ huong Viét Nam va dix
liéu & ngan hang gen bang 3 thuat toan (NJ, ME va
ML) cho két qua giéng nhau (hinh 1).

- THT2
KHT3
BST3
BST1
BST2
THTI
QTTI
QTT2
QTT3
BTN1
BTN2
BTN3
BTT2
BTT3

KHT2

B. areolata
- THT3

99 |- BTT1
VTT2

99 Vs
VTT1

64

L_B. lani
98, B. jamponica

B. formosae
B. spirata

—
0,02

Hinh 1: cdy pha hé tir phuong phap Maximum Likelihood voi do lap lai 1.000 lan
dua trén gen COI cua oc huwong Viét Nam

Tir ciy pha hé cho thay, 6¢c hwong Viét Nam nam

trong 1 nhom 16n bao gdm mau dc huong B. areolata.

Oc huong Viét Nam c6 quan hé gan véi loai B. lani va

xa voi cac loai B. formosae, B. japonica va B. spirata.

Céc mau dc hwong ty nhién va nudi & Viét Nam gan
nhu khong c¢é su khac biét véi mau ¢ huong & ngan
hang gen B. areolata (Fst = 0-0,001). Oc huong Viét
Nam gan véi loai B. lani (Fst = 0,037) va khac véi
3 loai B. formosae, B. japonica va B. spirata (Fst =
0,114-0,217) (bang 4).
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Bang 4: khoang cdch di truyén giita cdc lodi 6¢ hiwong

B. areolata | B.lani | B.jamponia | B.formosae
B. areolata
B. lani 0,037
B. jamponia 0,114 0,103
B. formosae 0,140 0,128 0,017
B. spriata 0,217 0,183 0,187 0,179

Két qua bang 4 cho thdy, mi vach COI rat hitu hiéu
trong danh gia da dang di truyén giita cac loai. Trong
nghién clru nay, cac loai ¢ huong c6 khoang cach di
truyén 0,037-0,217. Chen va cs [12] cing dé cong bd
khoang cach di truyén gilra cac loai ngao phan bb &
ving triéu cua Trung Qudc co khoang cach di truyén
0,043-0,148 khi giai trinh tu ving gen COL.

Két luan

Két qua nghién ctru cho thiy ma vach Col rat hitu
hi¢u trong viéc nhan biét 6c huong Viét Nam. Oc huong
Viét Nam c¢o tén khoa hoc 1a Babylonia arealata.

Céc nghién ciru tiép theo can str dung thém ma vach
tur cac gen trong nhan dé bo trg thém phan loai cua 6c
huong.
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Bong gop clia ting TFP vao tang trudng cua mt s6 nganh cong nghiép
ché bién ché tao: udc lugng tir s6 liéu diéu tra doanh nghiép
Nguyén Khic Minh', Nguyén Thi Lé Hoa?"

Trwong Pai hoc Kinh té Quéc din
2Vién Ning sudt Viét Nam

Ngay nhén bai 3/11/2016, ngay chuyén phan bién 7/11/2016, ngay nhan phan bién 21/12/2016, ngay chip nhan ding 26/12/2016

Muc tiéu ciia nghién ciru nay la wéc lwgng déng gop ciia ning suit yéu t6 tong hop (TFP) ddi véi ting
truwéng ciia mdt s6 nganh thudc linh vire cong nghiép ché bién, ché tao. Nghién ciru ving dung ham sin
xuét dong dang tin cd dién tinh déng gop cia TFP dén ting truwéng dau ra cia cic nganh. Pé khic phuc
tinh ndi sinh ciia cic yéu t6 dau vao khi wéc hrong ham sin xuit, cac tic gia sir dung ki thuit ban tham
s6 do Olley-Pakes (1996) dé xuit va sau dé6 duwgc Levinshon-Petrin (2003) cii bién. Két qua wéc hrgng cac
md hinh da xiy dung duoc tir s6 liéu diéu tra mot s6 nganh cong nghiép do Vién Ning suit Viét Nam thue
hién. Két qua wéc lwong cho thiy, trong giai doan 2010-2014 déng gop ciia TFP vao ting trudng diu ra
ciia toan miu 7 nganh 12 1,82%, nganh ché bién thuc pham 1a 1,34%, nganh dét 1a 1,74%, nganh sin xuat
trang phuc 13 2,1%, nganh san xuit da va san phim lién quan 13 2,9%, nganh sin xuit héa chat 1 2,3%

va nganh san xuit sin pham tir cao su - plastic 13 0,98%.

Tir khéa: ning sudt yéu to tong hop (TFP), phwong phdp bdn tham sé, tién by cong nghé.

Chi s6 phén loai 5.2

Tong quan cac nghién ciu lién quan

Niam 1957, Solow [1] da céng bd bai bao “Thay d6i
ky thuat va ham san xuat gop”, trong do ong da dung
phuo‘ng phap hach toan dé giai thich ting truong dau
ra. Két qua phan ra cta ong cho thay, tang truong dau
ra bang véi trung binh ¢6 trong sd cua ting von, ting
lao dong va thanh phan khong giai thich dugc (dugc
goi 1a ting nang suat yéu t6 tong hop - TFP). Solow da
su dung phuong phap hach toan ting trudng voi cac
gid tri 0,65 dbi véi o, 0,35 ddi voi B va nhiing thay doi
quan sat dugc cua Y (dau ra), L (lao dong) va K (vbn)
trong ham san xuat Y = A. K® LP dé suy ra toc do thay
d6i ky thuat dbi voi dau ra phi néng nghiép & My giai
doan 1909-1949. Ong da udc luong xu thé ting ning
suét 1,5%/nam thoi ky nay, xap xi 1%/nam trong thoi
ky 1909-1929 va xép xi 2%/ nam trong thoi ky 1929-
1949. Trong md hinh Solow, tdng truong dai han chi
xay ra khi c6 tién bo cong nghé. Néu khong co tién bd
cong nghé thi tich lity von s& gap phai van dé hiéu qua
giam dan. Tuy nhién, tién bd cong nghé s& lién tuc bu
dap cho su suy giam hiéu qua cua tich Iy von. Nang
sut lao dong tang 1én truc tiép do sy cai thién ctia cong
nghé va gian tiép do viéc bo sung thém vén nhd vao
tién bo cong nghé [2].

"Tac gia lién hé: Email: dmphuong@vnpi.vn
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Mot sb nha kinh t& d3 4p dung cach tiép can cua
Solow dé tim hiéu ngudn gbc cua ting truong dau ra.
Aukrust da uoc luong dong gop cua TFP vao tang
truong cua Na Uy giai doan 1900-1955 (trtr 5 nam tur
1940 dén 1945) [3]. Ong dd udc luong cac hé sd co
gian theo lao dong va von tuong ing 12 0,76 va 0,20, va
téc d6 thay doi ki thuat (TFP) 1a 1,8% mdi nam. Nhu
vay, voi dau vao lao dong va tu ban khong ting chut
ndo, du ra s& tang voi tde d6 1,8%/nam.

Intriligator d3 udc lugng ham san xuat ddi véi tong
dau ra cua cong nghiép ché bién ché tao & My giai
doan 1929-1958 [4]. Ong da st dung chudi thoi gian
khac nhau d6i véi dau vao lao dong gin véi nhimng
diéu chinh trong hi¢u qué cua luc lugng lao df)ng, bao
gdm nhiing diéu chmh d6i VO’l nhung thay di trong s6
gio lao dong, hoc van va co cau tudi - gidi tinh cta luc
luong lao dong. Ong da uéc luong dugc thay doi ki
thuat trong cac nganh nay la 1,67%/mam.

Mot nghién ctru ¢6 lién quan khac la cua Brown [5].
Tac gia da wéc lugng mo hinh sai phan trén nhitng thoi
ky khac nhau, khi coi dau ra phi nong nghiép tu nhan
& My tinh theo gi4 so sanh nim 1929 1a ham sb cua
s6 gior lao dong va tai san rong theo gia so sanh 1929
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The contribution of TFP growth
to the growth of several processing
and manufacturing sectors: the findings
from an enterprise survey

Summary

This study aims to examine the contribution
of TFP to the growth of several processing and
manufacturing sectors. The study applies the
dynamic production function derived from a
neoclassic model to measure the contribution of
TFP to the output growth in some certain sectors.
In addition, the study overcomes the endogeneity
of inputs while estimating the production
function and estimating the contribution of
TFP to the output growth by applying the semi
parameter technique proposed by Olley-Pakes
(1996), later developed by Levinshon and Petrin
methodology (2003). Using data from the survey
implemented by Vietnam National Productivity
Institute, the results from this study show that
the contribution of TFP to the output growth in
several processing and manufacturing sectors
for all samples is 1.82%. Furthermore, the study
has found that TFP’s contribution ratios to the
output growth for manufacture of food products,
textiles, wearing apparel, and leather and
related products are 1.34%, 1.74%, 2.1%, and
2.9%, respectively. Similarly, the contribution
of TFP is estimated at 2.3% for manufacture of
chemicals and chemical products and 0.98% for
manufacture of rubber and plastic products.

Keywords: semi-parameter methodology, technical
progress, total factor productivity (TFP).

Classification number 5.2

dugc diéu chinh theo murc sir dung tai san udc lugng
dua vao dd co gian cua von va lao dong tr ham san
xuat Douglas. Boskin va Lau [6] sir dung ham san xuat
log siéu viét & udc luong bao nhiéu ting trudng dau
ra & My, Nhat Ban, Ptc, Phap va Anh co thé quy cho
do tich lily von va thay doi k¥ thuat (TFP). Céc tac gia
thiy rang, trén 70% thay d6i dau ra & My c6 thé do tich
lity von va thay dbi k¥ thuét, trong khi d6 & cac nude
con lai 13 trén 95%. Ho ciing nhan thay, thay doi k¥
thuét 1am ting thém tich lily vén, ting tich liiy vbn co
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dugc tir tiét kiém tu ban, chir khong phai tiét kiém lao
dong, va do d6 ty né khong dan dén that nghiép. Theo
d6, san xudt cua toan bo nén kinh té thé hién c6 hé sd
hoan vén giam manh theo quy mé va hé sé co gidn
giita lao dong va tu ban nam han giita 0 va 1.

O Viét Nam ciing c6 mot sb tac gia s dung tiép
can hach toan tang truong nhu Tang Van Khién [7] va
Tran Tho Pat [8]. Nguyen Khac Minh va cong sy da su
dung ham san xuét voi s6 lidu vé GDP, vbn va lao dong
dé woc lwong ham san xuat va phan rd ting truong dau
ra cua Viét Nam trong thoi ky 1985-2006 [9, 10]. Tac
gia d chi ra rang, c6 dén 1,9% ting truong dau ra ciia
Viét Nam trong thoi ky nay 1a do dong g6p cua TFP.
Tuy nhién, viéc udc lugng ham san xuat s€ gap phai trd
ngal 1a tinh noi sinh cia cac yéu td dau vao. Nhu viy
vén dé dit ra 1a phai xay dung mo hinh va k¥ thuat udc
lwong nhu thé nao dé co6 thé cho phép khic phuc dugc
d0 chéch do tinh ndi sinh cua cac yéu td dau vao.

Co so phuong phap luan
Mo hinh hoa TFP

Theo truyén théng, tién bo cong nghe duoc tlnh
trong cac mod hinh tang truong tan co d1en vGi ngam
dinh vé ham san xuat chung cho moi qudc gia va no
khong quan tam toi su khac biét v& ngudn von nhan
luc, cung nhu cac yeu t6 thé ché. Sau do, cic nghién
ctru vé ham san xuét da bat dau ude lugng va dua thém
Vao sy dong gop cua cong nghé, von, nhan lyc, va cac
nhan t6 san xuat khac bang cach sir dung nhitng dang
ham san xuat nhat dinh. Trong phan nay, chiing t6i s€
mo ta mot cach so luge ve cach tlep c4n ham san xuat
dé u6c luong ting TFP, ngudn gbc cua ting trudng
kinh té. Phan tich hach toan ting truong duoc dua trén
ham san xuét, thé hién mdi quan hé giita san luong va
nhan té dau vao. Dang tong quat cia ham san xuat nhu
sau:

o

Y = FLOKOMO, 0 (2 >0] (M

Trong d6: Y(t) 1a san lugng tai thoi diém t; L(t) 1a
lao dong tai thoi diém t; K(t) 1 von tai thoi diém t;
M(t) 1a dau vao trung gian tai thoi diém t; bién s6 thoi
gian t cling dugc dua vao dé thé hién viéc ham san
xudt thay ddi theo thoi gian. Dya vao ham san xuét
nay, san lugng Y ting 1én phai xuat phat tir sy ting 1én
ctia ddu vao hay sy thay d6i k¥ thuat san xuét. O diém
nay, c6 hai cach tiép can co ban d6i véi viée tinh murc
dong gop cua dau vao t6i ting trudng san luong, do 1a
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cach tiép can ham san xuat va tiép can hach toan ting
truéng. Tuy nhién trong phan nay ching to6i chi trinh
bay cach tiép can ham san xuat.

Céch tiép can ham san xuit doi hoi phai c6 mot
dang ham san xuét cu thé. T dit liéu chudi thoi gian vé
déau ra va du vao, cac tham sb cua ham san xuét duoc
woc luong va dugc sir dung dé tinh toan murc dong gop
ctia mdi nhan t6. Tir phuong trinh (1), Iy dao ham cua
y theo thoi gian, sau do tinh muc thay doi trong san
luong theo thoi gian, ta dugc:

F_FOK FOL FOM 40 )

g LT

ﬂrmm ll.ﬂ'tﬂﬂ'ﬂ.’

hay =20, 70, TO
oK

M+f() ()

Trong d6, dau chdm (.) ¢ trén mdi bién s biéu thi
su thay d6i theo thoi gian (dao ham theo thoi gian).
Hai thanh phan d4u tién trong vé phai ctia phuong trinh
(2) thé hién sy thay ddi ciia san lugng do su thay d6i
dau vao la von va lao dong, tuc la di chuyén doc theo
ham san xuét. Thanh phan cudi ciing trong vé phai ctia
phuong trinh biéu thi su thay ddi cua san luong do sy
thay d6i TFP hay do thay d6i tién bo cong nghé, thé
hién su dich chuyén ctia ham san xuit. Loai thay doi
k¥ thuat nay dugc goi 13 tién bo cong nghé khong duoc
biéu hién vi n6 khong gan véi s6 lugng nhan t6 dau
vao, n6 lién quan dén viée sir dung dau vao va thuong
goi 1a ning suét yéu t6 tong hop (TFP). Su thay d6i nay
van dién ra du dau vao c6 thay dbi hay khong.

Chung ta chia phuong trinh (3) cho Y dé c¢6 duoc
phuong trinh (4):

Y _SOK FOL FOM f
Y oK'Y oLY oMY Y

“4)
Thay Y bang f{.) bén vé phai, ching ta s& co:

FHOKK JOLL OMM O
Y K fOK o fOL oM oM [ 0O
Trong do: Y:d_Y K_d_K L_d_L,M:d_M
dt dt dt dt
Tir phuong trinh (5) va dinh nghia vé d6 co gidn cta
san luong theo nhén td, chiing ta c6:

I>0O) K
oK f()

——1a d¢ co gidn cua san lugng theo von, ky
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higu 1a (B,).
g0 _L

——1a dd co gian cua san lugng theo lao

oL f()
dong, ky higu la (B,).

a0 M
oM 1 ()
trung gian, ky hi¢u la (B,,).

—— 14 dd co gidn cua san lugng theo dau vao

St dung cac cong thirc ndy, phuong trinh (5) c¢6 thé
duoc viét lai nhu sau:
M f ()

IY; m (6)

Phuong trinh (6) cho biét phan trim thay ddi cta

Y K
?zﬁKE—i—ﬂL ﬁM

san luong [Y] c6 thé phan ra thanh hai bd phan chinh
1a tong phan tram thay d6i ctia dau vao, duorc gan trong

. M
s6 theo do co gidn twong tng (IBK +ﬂL + Py MJ

va su thay ddi ctia ham san xuét theo thoi gian J E ;

Sé hang cudi cung cua (6) co thé dugc viét lai 1a su
thay doi gitra murc tang truong san lugng va mac dong
g0p cua cac nhan to nhu & phuong trinh (7) dudi day.

SO _y_
fO vy &

Phuong trinh (7) biéu thi phan ting én cta dau ra
khong phai do tang len ctia dau vao, duoc goila“ phén
du” hodc ning suat yéu to tong hop (TFP). N6 cling co6
thé duoc giai thich 1a “su tién bo trong tri thirc” hay
“thay d6i k¥ thuat” hay “tién bo cong nghé”.

Méb hinh hoa woc lwong TFP

K L M
E_ﬂLZ_ﬂMH @)

Trong thyc nghiém, ching ta udc lugng ham san
xuat dang Cobb-Douglas c6 dang sau:
= (de™) K°LPMY (8)
Lay logarit hai vé ctia phuong trinh trén ta duogc:
Iny=a_+alnK+pInL +ylnM+mt; trongdoa =InA (9)
Gia sur da udc lugng phuong trinh (9), (tfp) m co
thé thu duoc tir phwong trinh sau:

»_1d7 - 1&:]_;[1&.]_
Y& \Kdt] \La&

ia)

M dt (10)
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Trong d6 a.f,7 1a cac tham sé uéc luong duge cia
phuong trinh (9) duya trén s6 liéu miu.

Tién bd cong nghé 13 phan tram thay d6i cua dau ra
trir di phan trim thay d6i cua tat ca cac dau vao. Phan
trdm thay d6i cua mdi dau vao dugc ldy trong sb theo
d6 co gidn cta dau ra v6i ting dau vao tuong ung.

M@ hinh kinh té lwong

Phuong phap ban tham sé wéc luong TFP: chung
ta st dung thu tuc 2 bude. Bude tha nhét 13 uéc lugng
ham san xudt chudn. Budc thir hai 14 sir dung ham san
xuét chuan dé du bao TFP. Tuy nhién khi ude lugng
ham san xuat thuong gip phai van dé vé tlnh noi sinh
clia cac yéu to dau vao. Dic biét, ddi voi sb lidu doanh
nghiép thi vin d& gip phai 13 cic doanh nghiép phan
g véi cac ¢t sdc nang sut riéng biét ma khong duoc
cac nha kinh té lugng quan sat. Cac ude lugng binh
phuong bé nhat ctia cac ham san xuat d6 mang lai cic
uoc luong chéch.

Olley va Pakes [11] da giai quyét van dé udc luong
chéch do su trong quan nay sinh trong wéc lugng ham
san xuat. Phuong phap nay dugc minh hoa bang viéc
xem xét ham san xudt Cobb-Douglas & mirc logarit
nhu mo ta & dudi (tai thoi diém t ddi v6i nha may i
(khong biéu dién chi sb 1)):

Y, =By Bl Bk o n, (1D

O day y, la log cua dau ra (gia tri gia ting) cia nha
may i tai thoi dlemt 1 1a log cua dau vao lao dong, k 1a
log cua dau vao Von o, 1a nang suat va N, la sai so hoac
cac cu sdc ning sudt khong du doan duoc Caovan
khong quan sat dugc. Sy khac nhau 1 o 13 bién trang
thai tac dong téi quyét dinh thém hodc giam bot dau
vao cua nha may, con 1 thi khong. Néu sir dung phuong
phap udc lugng binh phuong be nhét (OLS) thi nay sinh
van d& bién ndi sinh vi sy tuong quan cua cac yéu to
dau vao ca trong ban than nha may va tac dong ctia bén
ngoai. Vén dé ndi sinh xuit phat tr su lya chon tang
giam dau vao mot phan dugc quyét dinh boi o,

Dé giai quyét van dé tu tuong quan, Olley va Pakes
[11] st dung dau tu lam ham so cua hai bién trong mo
hinh: k, va o nhu sau:

it - it(mt’ kt)

Dbi vai cac gia tri duong cia dau tu, i(o, k) duoc
dao nguoc dé mang lai o, nhu mot ham cua dau tu va
von o, = (i.k). Thé bleu thirc ndy vao phuong trinh
(11) mang lai dau ra theo cac bién quan sat:
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=Bl +oG.k)+n, (12)
Trong do, (p(lt,k) =B, + Bkkt + oik). Hbi quy
tuyen tinh cua 1 va phi tham s6 cua ¢, dugc sir dung
dé ude lu'ong [31 Tuy nhién, dau tu dugc st dung lam
b1en diéu khién lam nay sinh vén dé trong udc hrong,
vi néu doanh nghiép trong thoi gian d6 khong dau tu
thi khéng dam bao diéu kién virng cho cac quan sat.

Dé giai quyét van dé trén, Levinshon-Petrin [12] da
thém mat bién ty do 1 1a dau vao trung gian (nguyén
vat liéu hodc nang lugng). M6 hinh dugc thé hién nhu
sau:

Y= By T BL Bk Bt o,

Ham sd vé cau dau vao trung gian nhu sau:

lt - 1l(mt’ kt)

V6i () la ham dau vao trung gian va von: o1, k)
=B, + Bk + B+ o,k).

Gia thiét o, xur ly theo qua trinh Markove thir nhat,

Von khong lap tire thay do6i twong ing véi &, su d6i moi
vé ning suat qua giai doan nhur sau: E= o -Elo|o_]

Duéi cac gia thiét nay, cac udc lugng viing cua Bk
thu dugc tir woc lugng phuong trinh sau day:

t=Ye- 1IBI - Bllt

Trong do Yt la dAu ra tri di doéng gdp cua lao dong

=B, + Bk + Elofo_]+nc (13)

van = € T M, Vimot san pham di kém ctia giai doan
thtr nhat 13 mot udce luong cia o, co thé thu dugc mot
udc lugng ving cua E[o |0 ]. Ta thu duge mot do do
TFP cua doanh nghiép i nam t la tfp, nhu la chénh I¢ch
gilra gia tri gia tang va cac dau vao von va lao dong,

nhan voi cac hé s6 uoc luong duoc.

Vj:tfp, =y, - Bily —Bkkit (14)
So lieu va két qua woc lvong
S0 ligu

Bo sb lidu duge dung ¢ ddy 1a bo s lidu diéu tra
doanh nghiép ctia Vién Ning sut Viét Nam. Bo s6 liu
nay diéu tra khoang 2.000 doanh nghiép cta 7 nganh
v6i cac cau hoi vé doanh nghiép va lién quan dén ning
suit lao dong. Nhiéu chi tiéu quan trong c6 duoc tir
niam 2010 dén 2014. 7 nganh dugc diéu tra gom: i) San
xuét va ché bién thuc pham; ii) Dét; iii) San xuét trang
phuc; iv) San xuét da va cac san pham lién quan; v)
San xudt cao su va plastic; vi) San xuat cac san pham
tir hoa chat va vii) San xuat thiét bi dién.
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Céc chi tiéu co ban dugc ciu tric cho ude luong
mo hinh gom: i) Gia tri gia ting (VA) gom chi phi
lao dong, khéu hao, thué, loi nhuan va 1ai vay; ii) Lao
dong (L) gdm toan bd lao dong lam viéc trong doanh
nghiép, ca lao dong thuong xuyén va lao dong thoi vy,
trong d6 lao dong thoi vu duge quy doi thanh lao dong
lam viéc toan thoi gian; iii) Vén (K) duogc tinh bang
cach 13y tong tai san trir khdu hao; iv) Pau vao trung
gian (M) duogc 1y bang chi phi bang tién mua dau vao;
v) Dién (E) duoc lay bang chi phi vé dién ma doanh
nghiép chi tra va bién dau tu (Dt)... Cac bién VA, K,
M, E, Dt dugc tinh theo nam va giam phat béng chi sb
giam phat cong nghiép hang nim. Cac bién nay dugc
st dung trong md hinh ban tham s6 dé u6e luong ham
san xuét chuén va sau d6 du bao TFP.

Két qua woc lwong

Ué6c lwong ham san xudt va dw bdo TFP bang
phirong phdp ban tham s6:

Trong muc nay, nhom nghién ctru st dung ky thuat
béan tham s6 dé ude luong ham san xuat (11) va du bao
TFP bang mo hinh dang (14). Két qua cho ¢ bang 1.

Bdng 1: két qua udc lugng ham san xudt va dir bao TFP
bang phwong phap ban tham so

A, Sb quan sat dugc
H¢ so wée A Ko . A 2
lwong duwoc Héso wée | sirdung trong | Bién ditu
Nganh dwge | °, g duo Iwgng dwge | wée lwgng ham | khién dwge| Du bao
. ciia lao L7 g . £, on . 2
wdc hrgng don ciiavon | sdn xuat tir 2010 | sir dung dé TFP
I Lg) (LnK) aén2014 | woe lugng
(Obs)
0,5970%*% | 0,2072%**
©00161) | (0,0422) 6765 M Tipm
0,5269%%% | 0,2523%%*
Ton miu 00164) | (0,0400) £ Tipe
0,5757%#% | 0,2520%%x
©00141) | (0,0304) bt Tipdt
0,6563%*% | 0,1006%**
(0,0315) | (0,0783) 1425 M Tipm
o 0,5777%%% | 0,1221%** . T
Ché bién thuc | (0,0345) | (0,0944) pe
pham
061874 | 0,1667%**
(0,0367) | (0,0583) bt Tpdt
0,6286%*% | 0, 2537
(0,0399) | (0,0608) 1163 M Tipm
0,5987%%% | 0,3304%*x
) 0,0281) | (0,0857) £ Tipe
Dét
0,6235%#% | 0,2643%*+
00262 | (0,1009) Dt Tipdt
TAP CHI
HOAHOC \/,
gﬁll- ll-uﬁ\/ld' qu 59(2) 2.2017
YVINVU NURE VI(.IL 1 YAl

0,5905%%% | 0, 1807%%*
(0,0352) (0,0475) 1755 M Tfpm
05211545 | 0,063+ ; —
San xuét trang | (0,0307) (0,0636) b
phue 0,5720%% | 02312%% N —
(0,0393) (0,0458) i
0,5358% | 0,2030
(0,0556) (0,1351) 710 M Tfpm
N T I T
Sanit dsavlﬁ ©00617) | (0,1221) E Thpe
lién quanp 0,5516%** | 0,3664*** o o
(0,0659) (0,1097) i
05184%*% | 0,3014%%%
(0,0607) | (0,0954) 1035 M Tfpm
o [oassore | 03123
o o _as | (16 E Thhe
A DT 51430 | 0,2056%+
tir hoa chat : )
ot | 00670 | (00753 D Thodt
0.5487%%% | 0,2071%%%
(0,0634) (0,1341) 673 M Tfpm
o [To4dsame 030800
Sin WS 00509) | (0.142) E Thpe
su lastic 0,5457 ¢+ 0,4338%++ Dt Tfpdt
’ 00656) | (0,1254) >

Nguon: tac gia woc lwong tir 56 liéu diéu tra cua Vién Nang suél Viét Nam
8o trong ngodc la sai so tiéu chuan
*EESEEE Chi mure y nghla 10%, 5% va 1% tuong umg
Ghi chu: ky hiéu M, E va Dt la ky hi¢u cac bzen diéu khién khi sir dung
dé uwde lwong cac ham san xudt chuan bang ky thudt ban tham sé
Mac du c6 7 nhom nganh dugc xem xét, nhung
chung t61 udc lugng cho 6 nhém nganh (trir nganh san
xudt thiét bi dién nhung bu lai ching t6i udc lugng
cho toan bo ciia 7 nganh gop lai). Két qua wdc luong
cho théy, s6 lidu cua toan mau, cac hé sb ude lugng
dugc déu c6 ¥ nghia thong ké cao. Do co gidn cua dau
ra theo lao dong 1a 0,67; 0,52; 0,58 tuong ting voi cac
ham san xuit udc lugng duoc khi st dung cac bién
diéu khién 1a dau vao trung gian (M), dién (E) va dau
tu (Dt). B co gian cua dau ra theo vdn 12 0,2; 0,25 va
0,25 twong g v&i cac ham san xuat udc luong duge
khi sir dung céc bién diéu khién 1a M, E va Dt. Nghia
1a 1% ting 1én cua lao dong sé& tao ra gan 0,6% ting
lén ciia dau ra, trong khi 1% ting 1én ctia von chi tao
ra khoang 0,25% ting 1én cta dau ra. Nhu vy, nhin
chung cac nganh nay van la cac nganh ma déng gop
ctia lao dong vao ting trudng cao hon von.

Két qua udc lwong d6i voi nganh ché bién thuc
pham cho ta nhan xét thu vi. Trong ca 3 phuong trinh
udc lugng dugce cho théy, hé s udce luong dugc cua lao
dong dao dong tu 0,58 dén 0,66, va hé sb udc luong
duoc ciia von dao dong tir 0,10 dén 0,17. Day 1a nganh
rat tham dung lao dong.

Udc lwong déng gop ciia TFP vao ting trirong ddu
ra cua cdc nganh:

Udc luong ham san xuat ¢ bang 1 1a bude dau tién
dé dy bao TFP. Trong phan nay chung t6i wéc luong

91
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md hinh (9) va du bao dong gép TFP Vao tang truong
mo hinh (10) bang k¥ thuat ban tham s6. Két qua nhu
sau:

Bdng 2: két qua wée lwong déng gop ciia TFP
vao tang truong dau ra cua cdc nganh

Nganh H¢sduée | Hisbuée | TFPuéc | Quansit | Bién ditu
lIwgng cia lugng cia | luwgng theo khién
lao dong von (LnK) phuong
(LnL) trinh (10)
Toan mau 0,596 | 0,2059%** | 0,0182%%* | 6765 M
(0,0155) | (0,0401) | (0,0053)
Ché bién thye phdm | 0,5774%%% | 0,1195%*% | 0,0134%%* 1425 E
(0,0315) (0,0122) (0,0012)
Dét 0,6277%%% | 0,2516%** | 0,0174%%* 1165 M
(0,0319) | (0,0683) | (0,0127)
San xudt trang phuc | 0,5886%#* [ 0, 1812%%* | 0,0213%%* 1755 M
(0,0337) (0,0526) (0,0100)
San xudt da va céc| 0,5348*%* | 0,2025%¢ | 0,020%%* 710 M
san pham lién quan (0,0649) (0,1437) (0,0151)
Hoa chat va cac san| 0,5131%%% | 0,2047#* [ 0,02358** 1035 Dt
phém tir hoa chét (0,0511) (0,0531) (0,0111)
Sén xudt san pham tir| 0,5481%%* | 0,2073%%* | 0,0098 675 M
cao su, plastic (0,0513) (0,1313) (0,0158)

Nguon: tac gia wéc lwong tir 56 lidu diéu tra cua Vién Nang suét Viét Nam
So trong ngodc la sai so tiéu chuan
*/EX/XEE chi mure y nghia 10%, 5% va 1% twong ing
Két qua udc luong cho thay: i) Cac hé sd udc
luong duge cia von va lao dong déu duong va co y
nghia thong ké cao; ii) Hé sb wdc lugng duge cua cic
bién déu duong va co y nghia théng ké cao ¢ tat ca
cac nganh, trir nganh san xudt san pham tir cao su va
plastic. Gia tri uwdc lugng duoc cia hé¢ s6 bién t c6 thé
giai thich 1a déng goép cua TFP vao ting truong dau ra.
Nhu vay, dong gép cia TFP vao tang truong dau ra
cua cac nganh san xuét ché bién thuc phém, nganh dét,
nganh san xuit trang phuc, nganh san xuat da va san
pham lién quan, nganh san xuat hoa chit va nganh san
Xut san pham tir cao su, plastic twong tng 13 1,82%,
1,34%, 1,74%, 2,13%, 2,9%, 2,35% va 0,98%. Dya
vao sb liéu diéu tra doanh nghiép, tbe do tang gia tri
gia tang binh quan cua cac nganh twong Ung la: chung
cia 7 nganh nghién ciru: 7,2%; nganh san xuat ché
bién thuc phém: 6,7%; nganh dét: 7,2%; nganh may:
7,6%; nganh san xuét da va san phém lién quan: 10,2%;
nganh hoa chat: 7,6% va nganh nhya - plastic: 6,9%.
Véi s6 liéu ude luong duge vé dong gop ciia TFP vao
tang truong dau ra néu trén, c6 thé wdc duoc ty 18 phan
tram dong gop cua TFP vao tang trudng ctuia cac nganh
nhu sau: chung ctia 7 nganh: 25%, nganh ché bién thuc
pham 20%, nganh dét 24%, nganh may 28%, nganh
san xuat da va san pham lién quan 28%, nganh héa
chat 31% va nganh cao su - plastic 14%.

Két qua lu6e luong dong gop cua TFP cua ca 7
nganh cho Viét Nam thoi ky 2010-2014 giéng nhu két
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qua Aukrust da udc lugng dong gép cua TFP vao tang
truéng cua Na Uy giai doan 1900-1955. Két qua nay
thap hon so véi két qua 1,92% cua Nguyén Khic Minh
va cdng su uoc luong cho nén kinh té Viét Nam trong
thoi ky 1985-2006. Phan tich mot cach chi tiét thi ta
c6 thé thdy dong gop ctia TFP vao mdi nganh ¢ khac
nhau c6 thé d6 1a do su khac nhau vé tién bo cong ngh¢
va thay doi trong hiéu qua ciia tmg nganh. Tuy nhién
nghién ctru nay khong phat trién theo hudng d6 ma
tap trung vao xem TFP déng gop nhu thé nao dén ting
truéng.

Két luan

Pé thyc hién muc tiéu nghién ctru, chung t6i di xay
dyng mo hinh ham san xuat dang tan c6 dién dé rat
ra TFP va dd mo hinh hoa cho phép tinh dugc TFP.
Két qua wéc luong cho thay, dong gop cua TFP vao
tang truong dau ra la duong cho toan miu va tat ca
cac nganh Két luan nay co y nghla quan trong trong
khuyén nghi chinh sach vi cho thay vai tro quan trong
trong tang truong dau ra cua tién bo cong nghé thong
qua TFP.
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Sti dung mé hinh thé diém can bang (BSC) trong danh gia hiéu qua kinh doanh
cua cac doanh nghiép khai thac than
Nguyén Thi Hong Loan”

Truong Dai hoc Mo - Dia chat

Ngay nhdn bai 21/12/2016, ngay chuyén phan bién 23/12/2016, ngay nhan phén bién 10/1/2017, ngay chép nhan ding 13/1/2017

Phén tich hleu qua Kinh doanh la m¢t trong nhirng hoat dong tat yeu va thu’o’ng xuyén cia doanh nghlep
nhim cung cap thong tin vé hiéu qua sir dung va cac yeu t6 anh hwéng den hiéu qua sir dung cac nguon
lwe ctiia doanh nghiép dé c6 cac gidi phap nang cao hi¢u qua sir dung nguon lwe d6. Md hinh thé diém can
bang 13 mdt cong cu dwoc sir dung trong danh gia hiéu qua kinh doanh ciia doanh nghiép tir cac khia canh
co ban ciia hoat dgng kinh doanh ciia doanh nghiép, c6 thé cung cip nhirng thong tin mang tinh h¢ thong
1am co sé cho cAc giai phap toan dién nhim ning cao hiéu qua sir dung ngudn luc ciia doanh nghiép néi

chung va doanh nghiép khai thac than néi riéng.

Tir khéa: doanh nghigp khai théic than, danh gid higu qua kinh doanh, thé diém cin bang.

Chi s6 phén loai 5.2

Using the balanced scorecard (BSC)
for assessing business performance
in coal mining enterprises

Summary

Traditional business performance assessments
based on profit, return on assets (ROA), return
on equity (ROE)... used in coal mining enterprises
do not ensure the overall assessment in relation
with the effective operation of the processes
in production and business, the link between
performance objectives and resources. This article
presents a tool for assessing business performance
using the BSC which is expected to help the coal
mining enterprises have an overall view on their
performance in relation with causes and effects
so that they can build long-term goals and take
advantages of the market to achieve their goals.

Keywords: balanced scorecard, business
performance assessments, coal mining enterprises.

Classification number 5.2
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pat van de

Phuong phap phan tich hi¢u qua kinh doanh
truyén théng thong qua cac chi tiéu tai chinh nhu
loi nhuan, ty suit lgi nhun trén von kinh doanh
(ROA), ty suat loi nhuan trén vén chu s¢ hitu
(ROE)... dang dugc cac doanh nghi¢p khai thac
than ap dung chua cho phép doanh nghiép dénh
gida mot cac tong quat vé hiéu qua kinh doanh cua
doanh nghiép trong mbi lién hé véi hiéu qua hoat
dong cua cac cong doan trong qué trinh san xuét
kinh doanh, hi€u qua hoat dong cua cac bd phan
trong doanh nghiép va véi chién luge kinh doanh
cua doanh nghiép, chua lién két duoc muc tiéu hiéu
qua kinh doanh véi cac ngudn luc can co dé dat
duoc muc tiéu hiéu qua kinh doanh do. Bai bao gidi
thi¢u phuong phdp phan tich hiéu qua kinh doanh
cua doanh nghiép khai thac than trén co sé cong cu
thé diém can bang, gitip cac doanh nghiép khai thac
than danh gia tong hop hiéu qua kinh doanh tir cac
khia canh ctua hoat dong kinh doanh va trong mbi
lién hé nhan qua giira cic chi tiéu hiéu qua biéu thi
nguyén nhan va két qua, 1am co sé dua ra cac giai
phap dam bao thyc hién muc tiéu hi¢u qua kinh
doanh dai han, gén vé&i muc tiéu chién luge va tan
dung duoc nhiing co hoi tir thi truong, phat huy
dugc nhiing diém manh, khic phuc dugc nhitng
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diém yéu dé dat hiéu qua kinh doanh bén viing.

Phuong phap danh gia hiéu qua kinh doanh duoc
cac doanh nghiép khai thac than ap dung trong
giai doan vira qua

Hoat dong kinh doanh trong diéu kién cac yéu td
dau vao bi gii han, dic biét 1a ngudn tai nguyén ngay
cang can ki¢t va khong c6 kha nang tai tao, voi co ché
tiéu thy dac thu cua nganh khai thac than la gia ban
duoc 4n dinh theo diéu kién dia chat va mot sb tiéu chi
khac, myc ti€u cua cac doanh nghiép khai thac than
ludn duoc xac dinh 1a tao ra duge tdi da muic két qua
dau ra va mirc chi phi 1a thip nhat c6 thé, hay noi cach
khéc, doanh nghiép dat hi¢u qua kinh doanh.

Hién nay, viéc danh gid hi¢u qua kinh doanh cua
cac doanh nghiép khai thac than cha yéu duoc thuc
hién thong qua hé thong s liéu quéa khir trén co so so
sanh giita két qua dau ra theo hién vat (san luong) va
gia tri (doanh thu) cua qua trinh kinh doanh trong mot
khoang thoi gian v6i cac chi phi vé hién vat (s6 lugng
lao dong binh quan, gia tri tai san ngin han binh quén,
gia tri tai san dai han binh quén) va chi phi cho viéc str
dung céc yéu té ddu vao dé tao ra s luong dau ra do
[1, 2]. Tuy theo mdi quan hé so sanh ma céc chi tiéu
biéu thi hiéu qua kinh doanh cta cac doanh nghiép s&
dugc xac dinh tuong tmg, bao gom:

- Nhom chi tiéu phan anh kha nang sinh loi: 1gi
nhuén, stre sinh 161 cua vén kinh doanh (ROI), strc sinh
10i ctia von chii s¢ hiru (ROE), sirc sinh 10i ctia von
kinh doanh (ROA), 14i co ban trén cb phiéu (EPS)...

- Nhoém chi tiéu biéu thi hiéu suat: hiéu suit st dung
vbn ngén han, hiéu suét st dung vbn dai han, hiéu suit
sir dung von kinh doanh, sé vong quay ctia von ngin
han, thoi gian mot vong quay von ngin han. ..

- Nhom chi tiéu vé suat hao phi: suat hao phi cua
von ngan han, suat hao phi cua von dai han, suat hao
phi ctia von kinh doanh...

Tuy nhién, viéc st dung hé théng chi tiéu trén khi
danh gia hiéu qua kinh doanh cua cac doanh nghi¢p
khai thac than s& c6 mot sb han ché sau:

- Hé thdng chi tiéu danh gia hiéu qua kinh doanh
chi phan 4nh két qua cudi cung cua hoat dong kinh
doanh cua doanh nghi€p ma chua danh gia hi¢u qua
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kinh doanh ctia cac cong doan, bd phan cua doanh
nghiép, diéu nay dan t6i khé phat hién dugc khau yéu
trong qua trinh kinh doanh, 1am cin cir dé xuét cac giai
phép nang cao hi¢u qua kinh doanh cua doanh nghiép,
kho xay dung duoc cac chi tiéu nhiém vu cho cac bo
phan dé thuc hién nang cao hi¢u qua kinh doanh cua
doanh nghiép.

- Hé théng chi tiéu danh gia hiéu qua kinh doanh
chuwa phan anh dwoc muc tiéu phat trién cua doanh
nghiép, dac bi¢t 1a cac muyc tiéu chién lugc.

- Hé théng chi tiéu danh gia hiéu qua kinh doanh
chua gén két dugc hiéu qua hoat dong cua cac bo phan
trong doanh nghiép véi hi€u qua hoat dong cia doanh
nghiép, do d6 khé dé xudt dugc hé thong giai phap
phat huy sitc manh tong hop ciia cac bo phan trong
doanh nghiép dé nang cao hidu qua kinh doanh.

- Hé théng chi tiéu chi gdm nhirng chi tiéu tai chinh
1a chwa thyc sy day du. V6i cac doanh nghiép khai thac
than, cac chi tiéu phan anh hi¢u qua cua qué trinh van
hanh hoat dong san xudt, hoat dong quan 1y va t6 chirc
san xuit can duoc xac dinh va danh gia boi vi day 1a
hai hoat dong co ban gop phan ning cao hiéu qua kinh
doanh cta doanh nghiép. Vi vdy cin bd sung cac chi
tiéu phi tai chinh dé danh gia hiéu qua kinh doanh cua
doanh nghi¢p khai thac than.

Hiéu qua kinh doanh cua doanh nghiép khai thac
than véi cong cu thé diém can bang

M@ hinh thé diém cin bing

Véi quan diém hiéu qua kinh doanh ctia doanh
nghiép khong chi dugc danh gid don thuan tir khia
canh tai chinh ma can duoc danh gia mot cach toan
dién trén co s& két hop cac chi tiéu tai chinh va cac chi
tiéu phi tai chinh nhu nhiing gid tri ma doanh nghiép
mang lai cho khach hang, cho xi hoi, nhiing két qua
t6t ma doanh nghiép dat dwoc khi hoan thién quy trinh
kinh doanh noi bd va nhitng cai thién vé& chit lugng
lao dong va su gia ting hiéu qua quan 1y cta to chic.
Nam 1992 hai gido su cua Pai hoc Havard 1a Robert
S. Kaplan va David P. Norton da dua ra mo hinh thé
diém can béng v6i 4 khia canh: tai chinh; khach hang;
quy trinh ndi bd va hoc hoi, phat trién [3]. M6 hinh thé
diém cén bang dugc mo ta nhu trong hinh 1.



Khoa hoc Xa hdi va Nhan van

Chilt lwonz nguén nhin hie i co sé 3 doanh nghiép 361
méi hoje cdi tién cic hoat g

Wing cao chilt rong neudn nhiin bee 58 Sl cai ién qué tinh

S cAi tién wong qui trinh lim vilic 58 pia ting sw b long
ciia khich hinz

Gia ting nuic 6 hai hong ctis kldch hing o8 gitp doanh
nehiép Fia ting ket qui tii chinh

Hinh 1: méi quan hé giita cdc khia canh trong mé hinh thé diém can bang

- Khia canh tai chinh: muc tiéu cua khia canh tai
chinh la nang cao gid tri cia doanh nghié¢p trén co s&
tang loi nhuén, ty suat lgi nhuan...

- Khia canh khach hang: muc ti€u cua khia canh
khach hang 14 nhimng gia tri ma doanh nghiép c6 thé
dem dén cho khach hang dé dat dugc cac muc tiéu tai
chinh da dugc xac dinh. Nhu vay, muyc tiéu tai chinh da
xéc dinh s& duoc dam bao thue hién néu doanh nghiép
dem dén nhitng gi4 tri cho khach hang.

- Khia canh quy trinh ndi bd: muc ti€u cua khia
canh quy trinh ndi bo 1a su thay ddi, ddi méi qué trinh
cung ng dau vao, qua trinh san xudt san pham, qua
trinh tidu thu san pham... nham dem dén cho khach
hang nhiing gia tri cao nhat. Sy d6i méi cac quy trinh
noi bo s& dam bao doanh nghiép co thé giam chi phi
san xuét, toi wu hoa co cau von kinh doanh, thay doi
két cau san pham theo huéng hop 1y nhit nhim gia
ting cac gid tri co thé cung cdp cho khach hang dé dat
muc tiéu tai chinh.

- Khia canh hoc hoi va phat trién: nguén nhan luc,
ngudn lyc thong tin 1a nhimg ngudn luc quan trong
gitip doanh nghiép khai thac than thuc hién d6i mai,
cai tién quy trinh ngi bo ctia minh. Chat luong ngudn
nhan luc s& 13 yéu t6 then chét quyét dinh sy thanh
cong cua cac hoat dong d6i méi, cai tién trong quy
trinh ndi bo.

Trong md hinh thé diém cén bang, cac chi tiéu tai
chinh va phi tai chinh c6 mbi quan hé chit chg, ho tro
cho nhau, tic dong qua lai vdi nhau. bé dat dugc hiéu
qué tai chinh tdt, cac chi tiéu danh gia khia canh khach
hang, quy trinh ndi bg, hoc hoi va phat trién cling phai
dugc danh gia tot. Hay noi cach khac, cac chi tiéu tai
chinh 13 két qua va cac chi tiéu phi tai chinh 14 nguyén
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nhan. Méi quan hé giita cac khia canh trong mé hinh
thé diém can bé“mg da dugce thé hién trong hinh 1.

Chi tiéu danh gia hi¢u qua kinh doanh ciia doanh
nghiép khai thdac than

Pdc diém vé hoat dong kinh doanh cua cac doanh
nghiép khai thac than:

Chi tiéu danh gid hiéu qua kinh doanh ctia doanh
nghi¢p khai thac than duoc xac dinh trong mdi lién
hé véi nhitng dac trung trong hoat dong kinh doanh
ctia doanh nghiép nay, bai vi mdi nganh, linh vyc kinh
doanh s& c¢6 nhiing dic trung riéng can phai danh gia
hiéu qua, vi vay, hé théng chi ti€u cling duogc xac dinh
tuong tmg. Pic diém hoat dong kinh doanh cua doanh
nghiép khai thac than anh huong dén hé thong chi tiéu
danh gi4 bao gom:

- Két qua san xuat va cac chi phi ctia doanh nghiép
khai thac than phu thudc vao diéu kién dia chat khu
vuc khai thac voi cac diéu kién dat da, diéu kién via
than va d¢ sau khai thac. Chinh vi vay, viéc thay doi
két cau san pham, chat lugng va san lugng khai thac
cua cac doanh nghiép khong hoan toan phu thudc vao
¥ mudn chu quan ciia doanh nghiép. Tuy nhién, cic
doanh nghiép khai thac than co thé thuc hién cac bién
phap cong nghé dé giam ty 1é t6n that than, nang cao
tuong d6i chat luong cua than nguyén khai va thay doi
két cAu san phdm theo hudng c6 loi nhit cho doanh
nghiép, phit hop v&i nhu cau thi thuong thong qua cac
bién phap mang tinh k¥ thuat. Vi vy cac chi tiéu danh
gia hi¢u qua hoat dong 1a ty 1¢ tang vé san luong tiéu
thu hoac xu hudéng va muc do tang gid ban san phém
binh quan, ty 1¢ ton that than...

- Hoat dong tiéu thu san phém cua cac doanh
nghiép khai thac than duoc diéu tiét boi co quan quan
ly truc tiép, gia ban va san luong tiéu thu ciia doanh
nghiép duoc xac dinh trén co s¢ diéu kién dia chit va
gi4 thanh khai thac nhdm dam bao 6n dinh trong hoat
dong kinh doanh cua cdc doanh nghiép khai thac than
¢6 diéu kién san xuit khong tuong dong voi nhau [4].
Tir dic trung nay cho thiy, hiéu qua kinh doanh cua
doanh nghiép khai thac than tap trung & khau san xuét
véi viée td chire san xuét, t6 chire lao dong khoa hoc va
hiéu qua. Vi vay, chi ti€u danh gia hiéu qua kinh doanh
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can phai co nhitng chi tiéu danh gia tinh sang tao trong
t6 chirc san xuat va t6 chic lao dong nhu cic sang
kién cai tién hoat dong san xut ciia cac khau trong qua
trinh khai théc, tir thiét ké khai thac téi to chirc chuan
bi khai thac, thuc hién hoat dong khai thac va cac chi
phi tiét kiém duoc.

- Khi phan tich gia thanh san phiam cia doanh
nghiép khai thac than, chi phi cho vat tu 1a chi yéu, vi
véy hiéu qua cta hé thdng cung tng vét tu ciing can
duogc quan tdm danh gia thong qua ty 1€ vat tu dy trir,
kha ning cung mg vat tu dung vé chat lugng va du vé
s6 luong.

Nhom chi tiéu danh gia hiéu qua tw khia canh tai
chinh:

Khia canh tai chinh phan anh két qua hoat dong
cudi cung cua doanh nghiép. Két qua nay thé hién
bang cac chi tiéu hiéu qua tai chinh nhu: doanh thu,
loi nhuén trude thué, hidu qua sir dung tai san (ROA),
hiéu qua st dung vén chu so hiru (ROE). Cac chi tiéu
nay dugc tinh toan can cir vao cac s6 liéu do hé théng
ké toan cung cip trén cac bao cdo tai chinh ciia doanh
nghiép. Cac chi tiéu hiéu qua tai chinh duogc dé xuat
trong bang 1.

Nhom chi tiéu danh gia hiéu qua tir khia canh khach
hang:

Khach hang chu yéu cia cac doanh nghiép khai
thac than 1a cac doanh nghiép cong nghié¢p. Do dic
thii vé co ché quan ly cua Tap doan Cong nghiép than
- khoang san Viét Nam [4] va Tong cong ty Dong Béc
[5], tham gia vao hoat dong ti€u thu ctiia doanh nghiép
khai thac than c6 cac doanh nghiép sang tuyén va cang,
phit hop v6i co ché tiéu thu ciia Tap doan/Tong cong ty
va Chinh phu. Vi dac thu nhu vay, sb lugng va co cAu
chat lwong san pham khong hoan toan do cac doanh
nghiép khai thac than quyét dinh ma bi chi phdi baoi
diéu kién dia chit via, co ché tiéu thu cua Tap doan/
Tdng cong ty. Céc chi tiéu danh gia hiéu qua cta khia
canh khach hang dugc dé xuét trong bang 1.

Nhom chi tieu danh gia hiéu qua tu khia canh quy
trinh noi bo:

Quy trinh ndi bg 1a khia canh quan trong trong hoat
dong cua doanh nghiép khai thac than va dam bao cho
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doanh nghiép phét trién bén viing. Thong qua hoat
dong cai tién va ddi méi cac hoat dong cua quy trinh
ndi bg, cac doanh nghi¢p khai thac than co thé giam
chi phi san xuét, thay d6i két cAu san pham dé ting gia
ban binh quén, giam luong von kinh doanh do t6i uu
héa qua trinh cung ung vat tu va ban hang hoa, tang hé¢
s6 thu hoi than va giam ty 1é ton that khoang san... Cac
chi tiéu danh gia quy trinh ndi bd cua doanh nghié¢p
khai thac than duoc dé xuit trong bang 1.

Nhom chi tiéu danh gia hiéu qua tir khia canh hoc
héi va phdt trién:

Ngudn nhan luc 13 chu thé cua moi hoat dong trong
doanh nghiép. Khi ngudi lao dong duoc trang bi day
da va hop 1y céc kién thirc, k¥ ning can thiét, cac nhan
thirc va tinh than gan bo, co trach nhiém véi doanh
nghiép thi hi¢u qua kinh doanh ctua doanh nghi¢p s€
ngay cang dwoc ning cao. Dua trén nhimng kién thirc
va ky nang ma dgi ngii nhan vién c6 dugc thong qua
cac chuong trinh dao tao va huin luyén, doanh nghiép
tang chat luong san pham, ting ty 1& thu hoi san pham,
tiét kiém chi phi san xuit. Nho duoc hudn luyén tét,
tinh than va thai d6 ctia nhan vién trong qua trinh san
xudt, doanh nghiép dam bao dugc an toan lao dong,
nhan vién gin bo v6i doanh nghiép, nang cao tinh than
bao vé moi truong, ting cudng sang kién trong qua
trinh lam viée... Dé dat duoc cac kién thuc, ky nang
va tay nghé can thiét, nguoi lao dong can duoc dao
tao, huin luyén dé trang bi, cap nhat cac kién thurc, ky
nang, phuong phép k¥ thuat méi. Céc chi tiéu danh gia
hi€u qua cua khia canh hoc hoi va phat trién dugce dé
xudt trong bang 1.

Nhin vao bang 1 cho thay, nim 2015 Céng ty TNHH
MTYV than 86 c6 hiéu qua kinh doanh thap hon so véi
ndm 2014. Cac khia canh 1am giam hi¢u qua kinh doanh
la khia canh tai chinh va quy trinh ndi bd. Nguyén nhan
co ban lam gidm lgi nhuan cua Cong ty 1a cac khoan chi
phi gian tiép nhu chi phi hanh chinh. Trong ndm 2015, ty
1 chi phi nay ting 1én tuong ddi nhiéu so v&i nam 2014
Cong ty da cha trong dén chat luong ngudn nhan Iyc
nhung nang suat lao dong c6 xu hudng giam. Nhu vay,
Cong ty can quan tim dén hoat dong t6 chirc lao dong
va dao tao nang cao chat luong nghiép vu cho lao dong,
déc biét 1a lao ddng & cac bo phan quan trong nhu vt tu,
tiéu thu...
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Bdng 1: chi tiéu do lwong hiéu qua kinh doanh dioc dé xudt doi voi doanh nghiép khai thac than (vi du véi Cong ty TNHH MTV than 86)

TT Tén chi tiéu Phuong phap xéc dinh Vién canh thé diém | o0 5014 | Nam 2015
can bang
1 | Loi nhuén trude thué, trigu dong Bang can d6i ké toan Tai chinh 12.006,32 | 6.929,64
2 | Ty suét loi nhuan trén vén, % Loi nhuan truge thué/Von kinh doanh | 1z, 1.23 0.71
binh quan
3 Ty suét loi nhuan trén doanh thu, % Loi nhuén trude thué/doanh thu Tai chinh 1,71 0,93
* | Thu nhap binh quan, tri¢u déng/nguoi/thang qu‘;:f quy luong/so lao dong binh | ;oo 10,03 9,84
5 Chi phi san xudt, tri¢u dong Bao céo chi phi theo cong doan Tai chinh 727.871,48 | 690.895,49
A s s 1R - Téng chi phi hanh chinh/tdng chi phi | ... .,
0,
6 Ty 1¢ chi phi hanh chinh/tong chi phi, % kinh doanh Tai chinh 3,70 5,71
7 Ty 18 ng phai thu/tdng doanh thu, % Muc no phai thu binh quan/doanh thu | Khéach hang 0,03 0,02
8 | Ty 18 hang tn kho so véi doanh thu Gid tri hang ton kho binh quan/tong f oy op pano 1,92 0,03
doanh thu
9 | Gi4 bén binh quan, triéu déng/tén tTh‘;ng doanh thu/tong sdn luong tiéu | .o pane 131 135
10 San lugng tiéu thuy, tAn Bao céo tiéu thu san phém Khach hang 530.034,07 573.827,96
11 S6 vu su ¢d, vu Sb luong vu su cb da xay ra Quy trinh ndi b 56 58
12 | Ty 1¢ hoan thanh yéu cau dich vy, % So‘ngay cgng cap dich vu thye t&/s6 Quy trinh ndi b 88 85
ngay du kien
13 Sogluqng sAang k}en v.eA ky thuat, to chuc san S,° luqr}g sAang k1?n dugc hoi dong Quy trinh ndi bo 2 )
xuat, lao dong, sang kién sang kién cong nhan
1A ex < £ R Téng san lugng/sd cong nhin san . A
5 5. 0 . 7 - -
14 | Ty 1é tang nang suat lao dong, % xudt true tip Quy trinh ni b 7,5 13,6
15 | Ty Ié thu hdi than, % Béo cao ty 1¢ ton thét tai nguyén Quy trinh ndi bd 78 79
16 0Ty 1¢ cong nhan vi pham quy dinh vé an toan, SoAngum vi pham/so lao dong binh ao tao va phét trién | 2,04 2.87
% quan
17 T}/ 1¢ nhan vién dugc dao tao vé to chic cung timg SF) ngu'(An dugc dao tao/soé lao dong Dio tao va phit tri an o 0
vattu, % binh quan
18 | Ty 1€ nhan vién dugc dao tao chuyén mon, % sf) ngu(jl duge dao tao/sd lao dong DPao tao va phat trién | 2,82 6,27
binh quan
19 | Bac tho binh quan Tong s0 bac tho cua todn bo €ong | by, o va phat trién | 3,50 3,50
nhan/so cong nhéan
20 T}i 1é nhan vién quan ly thanh thao cong ngh¢ | SO nAhanA vién qu?n ly ﬂ;lal’lh‘ Athao ?ong Péo tao va phit trién | 0,50 0.52
thong tin ngh¢ thong tin/tong nhan vién quan ly
21 | Sé ngay nghi khong 1y do ciia nguoi lao dong | Tdng sb ngay cong nghi khong 1y do | Dao tao va phat trién | 0,36 0,39

Uu diém ciia vigc sie dung thé diém céin bang

- Pat muyc tiéu hi¢u qua kinh doanh trén co s¢ dat
muyc tiéu chién lugc kinh doanh ctia doanh nghiép. Bén
canh d6, doanh nghiép c6 thé do ludng va kiém soat
duoc kha nang thyc hién muc ti€u hiéu qua kinh doanh
cua cac by phan va toan doanh nghiép.

- Két noi duge muyc ti€u chién luge va muc tiéu ngan

han véi cac giai phap, két ndi duge muc ti€u cua doanh
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nghié€p véi muc ti€u ctia by phan va cac cé nhan - gitip
doanh nghiép dinh luwong duoc cac muc ti€u va co thé
kiém soat cac muc tiéu hiéu qua ctia doanh nghiép. Cac
muc tiéu déu duge cu thé hoa b?mg cac chi tiéu véi cac
con sb cu thé.

Mat khac, muc tiéu chung cua toan doanh nghiép
dugc phan bd cho cac cong doan cua quéa trinh kinh
doanh, cac bo phan cua doanh nghiép s& dé thuc hién
hon, thic ddy kha nang thyc hién muyc tiéu chung cua
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doanh nghiép.

- Gitp doanh nghiép tan dung dugc cac diém manh
va cac co hoi tur thi truong dé thuc hién cac muc tiéu.

- Cac giai phap nang cao hi¢u qua kinh doanh s¢&
duoc xay dung trén co so tiép can toan dién cac khia
canh hoat dong cua doanh nghiép, tur tai chinh téi
khach hang, quy trinh ndi bg, hoc héi va phat trién, tao
ra thé can bang cho doanh nghiép dat su phat trién toan
dién va bén ving.

Két luan

Mo hinh thé diém cén bang gitp cho cac nha quan
1y ¢6 dugc birc tranh can bang vé hiéu qua hoat dong
hién tai cling nhu cac nhan t6 13 dong luc ting truong
cho tuong lai. Tir “cén bang” (balanced) trong BSC
nghia la dé phat trién bén viing, khi tim kiém cac giai
phap nang cao hi¢u qua kinh doanh, doanh nghiép
khong nén chi hudng toi cac giai phap tai chinh, ma
con can hudng t6i cac giai phap phi tai chinh khac nhu
céc giai phap lién quan dén khach hang, quy trinh ndi
bd, hoc hoi va phat trién. V&i muc tiéu dam bao can
bé‘mg cac nguén luc, két ndi muc tiéu chién luge voi
cac gia tri cung cip cho khach hang va hiéu qua kinh
doanh thi thé diém can bang dugc coi 1a giai phap hiru
hi¢u cho cac doanh nghiép khai thac than ¢ Viét Nam
hién nay. Tuy nhién, dé st dung cong cu thé diém can
bang trong danh gia hiéu qua kinh doanh, dé xuat cac
bién phap nang cao hiéu qua kinh doanh, dac biét 1a
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dua ra cac giai phap quan tri doanh nghié¢p, cac doanh
nghiép khai thac than can dam bao cac diéu kién sau:

- Tang cudng hiéu biét va cam két sir dung cong cu
thé diém can bang va hé thong chi tiéu biéu thi hiéu
qua kinh doanh cua lanh dao doanh nghiép.

- Xay dung chién lugc va ban d6 chién lugc cho
doanh nghi¢p trong tirng thoi ky.

- Hoan thién hé théng chtrc danh cong viéc cho cac ca
nhan, bd phan trong doanh nghiép.

- Xay dung dugc hé thong chi tiéu danh gia hiéu
qua kinh doanh chung cho toan doanh nghi¢p va tirng
bd phén trong doanh nghiép (KPIs).

- Xay dyng hé thong theo ddi két qua thuc hién.

- Xay dung hé thong luong thuong theo két qua dat
duoc cac chi tiéu dé ra.

Tai liéeu tham khao

[1] Lé Quang Binh, Phan Quang Niém, Nguyén Thi Loi (2007),
Gido trinh phan tich hoat déng kinh doanh, Nha xuét ban Théng ké,
Ha Nbi.

[2] Nguyén Tén Binh (2011), Phdn tich hoat déng doanh nghiép,
Nha xuat ban Téng hop thanh phé HS Chi Minh.

[3] Robert S. Kaplan, David P. Norton (2015), Thé diém cdn bdang,
Nha xuét ban Tré Ha Noi.

[4] http://www.vinacomin.vn/

[5] http://www.tongcongtydongbac.com.vn
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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.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

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

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién 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 Iinh 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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Phén 1ap va tuyén chon mdt s6 dong nim c6 kha ning trc ché sy phat
trién cia nam Corticium salmonicolor gay bénh trén cay cao su.
Tran Hong Anh, Vo Pinh Quang, Nguyén Thi Lién, Luong Thi Thu
Hang

Nghién ctru tic nhan gy bénh thdi qua chém chom (Nephelium
lappaceum L.) sau thu hoach ¢ Pong bang séng Ciru Long.
Thach Thi Ngoc Yén, Nguyén Vin Thanh, Nguyén Van Phong

Bude diu dinh gia ning suit va gia tri dwgc lidu mdt sb gidng khd
qua rung tai Binh Phudée.
Phan Dédng Thai Phuong, Tran Thi Poan Trang, Vii Vin Ba

Panh gia tinh da hinh cdc kiéu gen ¢GH va ¢cGHR trén giéng ga
Méng Tién Phong.

Nguyén Trong Tuyén, Phing Dirc Tién, Ngb Thi Kim Cuc, Luu Quang
Minh

Nghién ciru anh hwéng ciia cach phdi hop bdt 14 keo gidu vio khiu
phin in dén ning suit va chét lwgng trimg cia ga dé bé me gidng
Lwong Phugng.

Tir Quang Hién, Trn Thi Hoan, Tir Quang Trung

Nghién ciru cii tién quy trinh thu nhan chitin tir phé li¢u tom bing
ket hop xir ly nhiét va tay mau.

Nguyén Cong Minh, Nguyen Vian Hoa, Pham Thi Pan Phuong, Trang Si
Trung

Chon tao giéng lia chdng chiu néng bing phwong phap hdi giao cai
tién nho chi thi phan tir.

Nguyén Thi Lang, Pham Thi Thu Ha, Pham Coéng Trt, Cho Young
Chan, Tran Bao Toan, Bui Chi Biru

Panh gia da dang di truyén cac loai qué Thanh Hoéa bing chi thi
RAPD.

Khuét Hiru Trung, Kidu Thi Dung, Luu Cinh Trung, Nguyén Huy
Hoéang, Hb Trung Luong

Nghién ciru méi trudng nudi trong tao stroma Nhong trung thio
(Cordyceps militaris).
Nguyén Thi Ngoc Swong, Tran Minh Man, Nguyén D3 Thanh Phuong

Sir dung chi thi ma vach dé phén loai 6¢ huong.
Thai Thanh Binh, Nguyé&n Vin Ha, Luu Van Huyén

Pong gop cia ting TFP vao ting truéng cia mot s nganh cong

nghiép ché bién ché tao: wéc hrgng tir s6 lidu diéu tra doanh nghiép.

Nguyén Khic Minh, Nguyén Thj Lé Hoa

Sir dung mé hinh thé diém cin bing (BSC) trong danh gia hiéu qua
kinh doanh ciia cac doanh nghiép khai thac than.
Nguyén Thi Hong Loan

O 66 6 6 6 06 6 6 6 o

Isolation and selection of some fungi inhibiting Corticium
salmonicolor which causes pink diseases on rubber trees.
Tran Hong Anh, Vo Dinh Quang, Nguyen Thi Lien, Luong Thi Thu

Hang

Study on postharvest rot disease causing agents on rambutan
(Nephelium lappaceum L.) in the Mekong River Delta.
Thach Thi Ngoc Yen, Nguyen Van Thanh, Nguyen Van Phong

Initial evaluation on the productivity and medicinal values of some
wild bitter gourd varieties in Binh Phuoc province.
Phan Dang Thai Phuong, Tran Thi Doan Trang, Vu Van Ba

The evaluation on the polymorphism of cGH and cGHR genes in the
Mong Tien Phong chickens.

Nguyen Trong Tuyen, Phung Duc Tien, Ngo Thi Kim Cuc, Luu Quang
Minh

A study on the effects of L. leucocephala leaf meal supplement ways
into the diets of Luong Phuong parent chickens on their egg
productivity and qualily.

Tu Quang Hien, Tran Thi Hoan, Tu Quang Trung

Improvement of chitin quality from shrimp wastes by the
combination of heat treatment and decolorization.

Nguyen Cong Minh, Nguyen Van Hoa, Pham Thi Dan Phuong, Trang Si
Trung

Rice breeding for heat tolerance using marker-assisted backcrosing
in Vietnam.

Nguyen Thi Lang, Pham Thi Thu Ha, Pham Cong Tru, Cho Young Chan,
Tran Bao Toan, Bui Chi Buu

Genetic diversity of Cinnamomum samples in Thanh Hoa based on
RAPD markers.

Khuat Huu Trung, Kieu Thi Dung, Luu Canh Trung, Nguyen Huy
Hoang, Ho Trung Luong

A study into stroma cultivation medium of Cordyceps militaris.
Nguyen Thi Ngoc Suong, Tran Minh Man, Nguyen Do Thanh Phuong

Application of DNA barcoding markers to classify Spotted babylon.
Thai Thanh Binh, Nguyen Van Ha, Luu Van Huyen

The contribution of TFP growth to the growth of several processing
and manufacturing sectors: the findings from an enterprise survey.
Nguyen Khac Minh, Nguyen Thi Le Hoa

Using the balanced scorecard (BSC) for assessing business
performance in coal mining enterprises.
Nguyen Thi Hong Loan
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