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Abstract

Today, the use of light emitting diodes (LEDs) is increasing rapidly in the horticultural industry, contributing to rise
the yield and the quality of crops. The aim of this study is to evaluate the influence of different LEDs” combinations
for the Japanese mint plant (Mentha arvensis L.), including: 100% blue LED, 70% blue LED and 30% red LED, 50%
blue LED and 50% red LED, 30% blue LED and 70% red LED, 100% red LED and fluorescent lighting (the control)
(photosynthetic photon flux, 400 pmol m™ s with the light period 12h/day). The results showed that the combination
of 30% blue LED and 70% red LED had the most positive effects on the germination and development of Japanese
min plant shoots in 30 days of growing with the germination rate of 94.2 %; the average number of germs per sample
was 1.98. After 90 days of the growing (at harvesting time), both combinations of 50% blue LED + 50% red LED and
30% blue LED + 70% red LED gave the highest biomass yields with 536,7 g/plant and 522,3 g/plant, respectively.
However, the combination of 30% blue LED + 70% red LED had better effect on the accumulation of essential oil
content as well as active ingredients dI-Menthol, I-Menthone in essential oils in the fresh biomass compared to the
combination of 50% blue LED + 50% red LED (respectively 1.17% and 68.19%, 22.77% compared with 0.85% and
67.17%, 19.21%).
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HOAN THIEN QUY TRINH NHAN GIONG LAN KIEM THANH NGQC
(Cymbidium sinense var alba) BANG PHUONG PHAP NUOI CAY MO TE BAO
Nguyén Vin Tién', Pdng Van Pong', Chu Thi Ngoc My,
Nguyén Vin Tinh!, Duong Van Minh!

TOM TAT

Nghién ctiu hoan thién quy trinh nhén giéng lan kiém Thanh Ngoc nham muc dich bao ton va phat trién loai
lan quy, c6 gia tri thdm my va gia tri kinh t€ cao. Két qua nghién ctiu cho thdy nguodn vat liéu khoi dong ban dau tot
nhat 1a choi nach & thoi diém chiéu cao > 5 - 10 cm (mau in vivo) va dinh than cay in vitro. Moi truong t6t nhat cho
su PSHT choi tii dinh than cay in vitro 1a MS + 1,5 mg/l BAP + 0,2 mg/l a-NAA + 100 ml/I ND + 10 g/l dudng +
6 g/l agar. Moi truong MS + 2,5 mg/l BAP + 0,3 g/l THT + 50 g/l KT + 100 ml/IND + 10 g/l dudng + 6 g/l agar 1a moi
truong nhan nhanh tt nhat cho hé s6 nhan 5,03 14n va chat lugng choi tét. Moi trudng tao ciy hoan chinh tét nhat
la MS + 0,5 mg/l a NAA + THT 2,0 g/1 + 100 mI/I ND + 30 g/l CT + 10g/l duong + 6 g/l agar v6i s6 ré/cay dat 4,5 ré,
ré dai 3,6 cm, la dai 8,6 cm, trong lugng cay dat 2,5 g.

T khoa: Lan ki€ém Thanh Ngoc (Cymbidium sinense var alba), quy trinh nhéan giéng, nuéi cay mo té€ bao

' Vién Nghién ctiu Rau qua - Vién Khoa hoc Nong nghiép Viét Nam
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1. DAT VAN DE

Lan kiém (Cymbidium sp.) c6 vé dep tao nha,
dang 1a thanh thoat, hinh dang hoa thanh nha ma
quy phéi, mui thom diu dang, lan toa. O nuéc ta, c6
nhiéu giong lan quy thudc Chi Cymbidium nay nhu:
Thanh Ngoc, Hoang Vi, Hoang Diém, Pai Mic,
Tran Mong, Bach Ngoc... Trong d6, Thanh Ngoc
(Cymbidium sinense var alba) dugc danh gia 1a cé
stic sinh truéng khoe, c6 nang sudt chat lugng hoa
cao, dang hoa dep, hoa mau xanh vang, c6 mui thom
diu. Do vy, loai lan nay tii lau nay da la doi tugng
suu tam cua nhiéu ngudi choi va nudi trong lan.

Hién nay, viéc nhan giéng dé€ phuc vu cho nhu
cau choi va nuodi trong hoa lan kiém dugc thuc
hién bang nhiéu phuong phap khac nhau nhu tach
nhdnh, gieo hat trong diéu kién in vitro, nuoi cdy
mo té€ bao. Trong dd, phuong phap nudi cdy mo té
bao dugc xem la phuong phap cho chat lugng cay
giong tot va dong déu nhat. Da ¢ rat nhiéu tac gia
thanh cong trong viéc nhan giong nudi cay mo té
bao hoa lan kiém nhu: Paek va Yeung (1991) da thiét
lap dugc moi trudng nuoi cdy dinh sinh trudng cua
Cymbidium. Phan Xuan Huyén va cdng tac vién
(2004), Pham Dinh Diing va cong tac vién (2014) da
nuodi cdy thanh cong mo phan sinh dinh chéi, choi
non ctia mot s6 giong dia lan thudc chi Cymbidium
trén moi truong MS. Jaime va Michio (2006) da chi
ra rang, thé giong protocorm va cac chdi cta giong lai
Cymbidium Twilight Moon ‘Day Light” dugc tao ra
thong qua 3 con dudng: PLBs, t€ bao PLB 16p mong
(TCLs), hodc phat sinh phoi callus. Hoang Thi Nga
va cong tac vién (2008) da xay dung quy trinh nhan
giong dia lan Hong Hoang (Cym. iridioides) bang ky
thuat nuoi cdy mo té€ bao Cymbidium iridioides.

Mic du cac két qua nghién ctiu vé€ nudi cdy mo té
bao trén chilan kiém la tuong do6i nhiéu, nhung trén
cay lan kiém Thanh Ngoc thi van chua dugc quan
tam nghién ctiu. Giai doan 2013 - 2016, Vién Nghién
ctiu Rau qua xay dung dugc quy trinh nhan giong lan
kiém trong d6 cé giong Thanh Ngoc bing phuong
phap nuoi cdy mo té bao. Tuy nhién, quy trinh nhan
giéng van con mot s6 han ché cin khic phuc nhu
hiéu qué vao mau thap, chét lugng chdi trong nhan
nhanh chua dam bao, chat lugng cay giong con thap.
DéE c6 co s¢ ap dung & dién rong ngoai san xuit, tao
ra sO lugng san phdm céy giéng 16n, c6 chit lugng
cao dap ting d nhu cau tiéu trong nudc loai hoa lan
ban dia nay rat can cé nhiing budc nghién ctiu hoan
thién va san xudt tht nghiém ti€p theo.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Choi bén ctia céy lan ki€ém Thanh Ngoc in vivo
3 nam tudi dugc nuoi trong trong nha ludi; dinh
than céy, doan ré, chop ré cay in vitro dugc nudi cdy
trong phong nuoi cdy mo té€ bao cta Vién Nghién
ctiu Rau qua.

2.2. Phuong phap nghién ctiu

Cac thi nghiém st dung phuong phap nudi cdy
mo té bao thuc vat (Gamborg and Phillips,1995).
Moi trudng st dung trong thi nghiém la MS c6 b6
sung 100 ml/1 ND, 6,0 g/ agar, 10 g/l duong va pH
moi truong tl 5,5-5,8. Ngoai ra, tuy tling thi nghiém,
modi truong nudi cdy con dugc bd sung chudi tiéu
(CT), khoai tay (KT), nudc diia (ND), than hoat
tinh (THT) va chat diéu tiét sinh trudng. Mdi truong
nuoi cdy dugc hép khi trung ¢ 121 °C trong 20 phut
G ap sudt 1 atm. Cac thi nghiém dugc b tri hoan
toan ngau nhién CRD, 3 lan nhac lai. M6i lan nhac
lai 30 mau/cong thiic dugc do dém va quan sat dinh
ky 2 tuan/lan.

Nghién ctiu tao vat liéu khéi dong st dung choi
nach dugc lay ti gid hanh trén ciy 3 ndm tudi, mau
céy dugc khti triung bang héa chit Ca(OCl), 5% trong
thoi gian 15 phut, trang 5 lan nudc catvo trung, sau
d6 dem cdy vao moi trudng nudi cdy; nuodi cdy khoi
dong va tham do kha ndng phat sinh hinh thai cta
cac bo phan soma trén cac nén moi truong MS co
bé sung 1,5 mg/l BAP; tao vét liéu nhin nhanh tu
ngudn mo soma clia cay in vitro tao ra tii chdi nach
cdy in vivo trén nén moi trudng MS cd bo sung cac
chét diéu tiét sinh trudng; nhan nhanh choi trén nén
modi trudng MS c6 b6 sung BA & cac nong do khac
nhau va tao cdy hoan chinh cho cac choi thu dugc
tit thi nghiém trén v6i moéi trudng c6 bd sung than
hoat tinh (THT).

Céc chi tiéu theo do6i dugc tién hanh theo phuong
phap nghién ctiu néng sinh hoc thong dung: ty 1¢
mau sach, ty 1é mau phat sinh hinh thai (PSHT): la ty
1¢ s6 mau PSHT so véi tong véi s6 mau cdy, ty 1é tao
choi, ty 1é tao PLBs, s6 choi, hé s6 nhan choi, chiéu
cao, s6 1a (ré), chiéu dai la (ré), hinh thai choi/cay/ré
va trong lugng choi (cay).

biéu kién phong thi nghiém: Nhiét do: 25 + 2;
do dm: 60 - 70%; quang chu ky tu dong 12 gid chiéu
sang/ngay; cuong do chiéu sang: 2.000 - 2.500 lux.
2.3. Phuong phap xii ly s liéu

S6 liéu dugc xu ly bang chuong trinh Excel va
IRRISTAT 4.0.
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III. KET QUA VA THAO LUAN

3.1. Anh huéng ctia thoi diém 14y miu dén kha
nang phat sinh hinh thai

bai véi lan kiém, thoi diém 14y mau & cac giai
doan sinh trudng cta choéi qua nho hodc qua lén
déu c6 thé anh huong dén qua trinh vao mau. Thi
nghiém st dung chéi & cac thoi diém khac nhau
nham tim ra dugc thoi diém 14y mau tét nhit. Mau
dugc nudi cdy trén moi trudng MS bs sung 1,5 mg/1
BAP. Sau 8 tuin nudi cdy, két qua theo doi dugc thé
hién & bang 1.

Bang 1. Anh huéng ctia thoi diém 14y mau
dén kha néng phat sinh hinh thai

S6 mau DPuong huéng PSHT
CTTN sach va (%)
séng Choi | Protocorm
CT1:1-3cm 8,00¢ 0 26,67
CT2:>3-5cm 24,00° 0 80,00
CT3:>5-10cm 27,33* 0 91,11
CT4:>10-15cm 28,00° 0 71,11
CV (%) 4,3
LSD, 1,34

Hinh 1. Thoi diém 18y mau pht hgp cho su PSHT ctia mau

Két qua bang 1 cho thdy cac cong thiic & thoi
diém chiéu cao cho6i khic nhau cé s6 mau sach va
song la khac nhau. Trong d6, cong thiic & thoi diém
chiéu cao cho6i > 5 - 10 cm va > 10 - 15 cm la cho
s6 mau sach va séng dat cao nhdt véi 27,33 mau va
28,0 mau. Tuy nhién, duong huéng phat sinh hinh
thdi tao thanh thé protocorm va ciing la ty 1¢ mau
sach va s6ng 16n nhét lai 14 cong thic & thoi diém
chiéu cao choi > 5 - 10 cm. Ngugc lai, cong thtic c6
cac chi so thdp nhit la cong thiic § thdi diém chiéu
caochoil -3 cm.

3.2. Anh hudng ctia cic co quan soma ctia cay in
vitro khac nhau dén kha nang phat sinh hinh thai

Viéc khai thac mau déi véi cac giong lan kiém
ban dia quy hi€ém trong do6 cé giong Thanh Ngoc la
tuong do6i kho khan do nguén mau it, gid thanh mua
mau cao, mau kho kht tring do mau vui trong dét
hay gid thé trong. Ngoai ra, lan kiém thudc céy luu
nién va c6 cong sinh véi cac ndm dé€ sinh trudng va
phat trién dan dén hiéu qua vao mau tii nguén mau
in vivo la khong cao. D€ ning cao hiéu qua trong
nhan giéng hoa lan nay, ching t6i tién hanh nghién
ctiu st dung cac nguon vat liéu in vitro lam nguén
mau thud cdp. Mau sau khi dugc xti ly dem cdy trén
mdi truong MS b sung 1,5 mg/l BAP. Sau 8 tudn
nudi cdy, két qua theo doi dugc thé hién & bang 2.

90

Bang 2. Anh hudng ctia céc co quan soma clia cay in
vitro khdc nhau dén kha nang phat sinh hinh thai

. Puong huéng
ff’_ “_‘aﬁ PSHT (%)
4i sin
CTTN Choéi  Protocorm
?Tl‘: Dinh than cay 2133 62,22 8.89
in vitro
QTZ} Doan reé cay 0,00 0 0
in vitro
CT3:Chéprécay ) 0 33,33
in vitro
CV (%) 4,6
LSD, s 0,72

Két qua cho thdy, sau 8 tudn nudi cdy doan ré ciy
in vitro khong c6 kha nang phat sinh hinh thdi, dinh
than cay c6 thién hudng phat sinh choi (ty 1é phat
sinh choi dat 62,22%), con chop ré cay c6 thién hudng
phat sinh protocorm (ty 1¢ phat sinh protocorm dat
33,33%). Nhu véy, sti dung dinh théan cay in vitro cho
kha nang phat sinh tao chéi la tot nhat.

3.3. Anh huéng cta t6 hop BAP va a-NAA dén
su phat sinh hinh thai tii co quan soma caa cay
in vitro

BAP ¢6 vai tro kich thich sy phén chia t€ bao
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manh mé thic ddy sy hinh thanh mam, con a-NAA
c6 vai tro kich thich sy sinh trudng gian cua té bao,
thuc ddy sy hinh thanh ré, ting sinh khéi. G thi
nghiém trén chung t6i da xac dinh dugc co quan
soma ctia cay lan kiém Thanh Ngoc tét nhat 1a dinh
than cay in vitro lam vat liéu vao mau thi cdp. Do
vay, v6i muc dich nham tim moi trudng nuoi cy tot
nhat, chung toi tién hanh thi nghiém anh hudng ctia
t6 hgp BAP va a-NAA dén su phét sinh hinh thai
cua dinh than céy in vitro. Mau dugc cdy trén moi
trudng MS va cé b6 sung lugng BAP va a-NAA khac
nhau. Sau 8 tuin nudi cdy, két qua dugc thé hién &
bang 3.

Bang 3. Anh hudng ctia t6 hgp BAP va a-NAA
dén su phat sinh hinh thai ti dinh than cua cay in vitro

mau phat sinh hinh thai ty 1é thuin v6i ham lugng
BAP bé sung vao mdi trudng nudi cdy va dat cao
nhat & cong thiic c6 bé sung 3,0 mg/l véi s6 mau
song va PSHT 26,33 mau, ty 1¢ PSHT thanh chéi dat
75,56%. Khi c6 su két hop v6i a-NAA thi sy phat
sinh hinh thai lai khong theo quy luat nhu vay ma
phu thudc vao ty 1é va ham lugng cta tting t6 hgp
2 chit BAP va a-NAA. Cong thic c¢6 s6 mau phat
sinh hinh thdi cao nhdt la CT5 (1,5 mg/l BAP +
0,2 mg/l a-NAA) véi 16,67% phat sinh protocom va
phét sinh theo dudng hudéng tao choi dat 85,56%.
Tuy nhién, néu tang néng do cac chit diéu hoa sinh
trudng lén thi ti I¢ phat sinh hinh thai lai giam di.

3.4. Anh huéng ctia nong d6 BAP dén kha ning
nhan nhanh chéi

S6 mau Puong huéng Cytokinin 1a chét diéu hoa sinh trudng thuc vat
CTTN séng va PSHT (%) can thiét cho sy phat trién choi va tai sinh chéi &
PSHT  Chéi  Protocorm hau hét cac loai thuc vat. V&i muc dich nhan chéi
CT1:0,5mg/lBAP = 19.67° = 62,22 3.33 tt choi ban dau khong théng qua tao mo callus va
CT2:1,5mg/l BAP | 21,33« | 62,22 3.89 protocorm nhdm tidng chat lugng chdi nén viéc tim
- : : ’ ra néng do cytokinin thich hgp dé b6 sung vao moi
CT3:3,0mg/lBAP 26,33 7556 12,22 1ong do cytokinin P Sung vao mo
trudng nuoi cdy la rat quan trong. Choi dugc xt ly,
CTO42: 0,5 /rlng/ll\lijzp 22,67 70,00 5,56 dem cdy trén moéi trudng MS + 0,3 g/l THT + 50 g/l
+T) melta | KT va c6 b6 sung lugng BAP khac nhau. Sau 8 tuin
CT5: 1,5 mg/l BAP T S 1A 212
> a nuodi ciy, két qua dugc ghi nhan & bang 4.
40,2 mg/l a NAA 29,67 85,56 13,33 Y q 0C g : g
. Bang 4. Anh hudng ctia ndng d6 BAP
CTG:30mg/lBAP ) o0 ooo oo 'g 4. Anh huidng ciia nang do &
+0,2 mg/l a NAA én kha nang nh4n nhanh choéi
CT7: 0,5 mg/l BAP i $6 chai Hés6 | Chitlugng
+ 0,5 mg/l a NAA 20,33 28,89 8,89 CTIN TB nhén (1an) choi
CT8: 1,5 mg/l BAP 2267 | 68.89 6.67 CT1:0,5mg/l 45,33 1,51 ++
+0,5 mg/l a NAA CT2:1,0mg/l = 108,33 3,614 ++
CT9: 3,0 mg/I BAP 29,67° 65,56 33,33 CT3:1,5 mg/l 117,33 3,91 +++
+0.5 mg/la NAA CT4:2,0mg/l  12667° 4,22 Tt
0,
V(%) 5,2 CT5:2,5mg/l = 151,00 5,03° ++H+
L3Doss L43 CT6:30mg/l = 186,67°  6,22° +
Két qua cho thdy viéc bb sung t6 hgp chat diéu CV (%) 57 57
tiét sinh trudng BAP va a-NAA vao moi truong nuoi LS8Dy5 12,6 0,42

cdy c6 anh hudng ro rét dén su phat sinh hinh thai
ctia mau. O cdc cong thiic chi bs sung don 1é BAP, 6

Ghi chii: +++: Choi xanh dam, mdp; ++: Choi xanh;
+: Choi xanh nhat, nhé.

Hinh 2. Anh hudng ctia cia ndng d6 BAP dén kha ning nhan nhanh chéi
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Két qua bang 4 cho thay BAP c6 tdc dung rat tot
dén kha nang nhan nhanh chéi. S6 cho6i méi thu
dugc ting theo ty 1é thuin véi ham lugng bé sung
BAP va dat cao nhat & nong do BAP la 3,0 mg/l véi
hé s6 nhéan chdi dat 6,22 lan. Tuy nhién, chét lugng
chai chi ting khi ting nong do BAP dat 2,5 mg/l, khi
noéng do BAP tiép tuc ting, s6 chdi tao thanh van co
xu huéng tang nhung chat lugng chéi lai giam di.
biéu nay chiing t6 st dung BAP véi néng do thich
hgp trong giai doan nhan nhanh sé cho hé s6 nhan
va chét lugng choi tot.

3.5. Anh huéng ham lugng than hoat tinh dén kha
néing phat sinh ré

Than hoat tinh c6 tac dung lam giam su hdéa nau
va hap thu mot s6 chit khong c6 1gi cho su phat trién
ctia cay trong nuoi cdy in vitro. Mat khac, THT con
c6 tac dung kich thich ra ré. Cu thé, khi b sung
lugng THT phu hop trén moéi trudng nudi cdy c6 thé
lam tang s6 ré ctia cdy hoa hong mén tit 1,2-2,4 ré/
cay so v6i cay dugc nudi cdy trén moi truong khong
dugc bd sung (Nguyén Thi Nhat Linh va ctv., 2012).

O thi nghiém nay, chiing t6i st dung cac chéi co
kich thuéc 2,5 - 3,0 cm dugc tach riéng ré va cdy trén
moi truong MS + 0,5 mg/l a-NAA + 30 g/1 CT va c6
b6 sung lugng THT khac nhau. Sau 10 tudn nudi cdy,
két qua dugc ghi nhan & bang 5.

Bang 5. Anh hudng ham lugng than hoat tinh
dén kha nang phat sinh ré

S6 Chiéu Chiéu S6 Trong
CTTN ré/ dairé daila 14/ lugng
cay | (cm) | (cm) @ cay | cay(g)
CT1:0,3g/l
’ A 2,24 ,9° , 1,5¢
(B/C) 3 6,9 3,7 5
CT2:1,0g/1 3,8 2,6¢ 7,3 3,7 1,74
CT3:1,5g/1 40° 32° 75 39 18"

CT4:2,0gl 4,5 3,6° 86 38 25
CT5:2,5g1 45 33 83 39 1,9
CV (%) 45 47 33 4,6
LSDy s 034 027 048 0,16

Hinh 3. Anh hudng ctia ham lugng than hoat tinh dén kha ning phat sinh ré

Két qua bang 5 cho khay, khi b6 sung than hoat
tinh v6i ham lugng tang dan tu 0,3 - 2,0 g/l moi
truong thi kha nang ra ré va khoi lugng cay déu ting
dan, chiing to than hoat tinh c¢é anh hudng nhat
dinh t6i kha nang ra ré cing nhu khdi lugng ctia cay
lan kiém Thanh Ngoc. Tuy nhién, khi tiép tuc tang
ham lugng THT lén 2,5g/1 moéi trudng thi kha niang
ra ré va trong lugng tuoi cta cidy khong tang thém,
thdm chi con c6 xu huéng giam.

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Thoi diém vao mau khi choi nach c¢6 chiéu cao
> 5 - 10 cm la t6t nhdat cho su phat sinh hinh thai ctia
mau v6i ty 1€ phat sinh hinh thai dat 91,11%.

- D€ ning cao hiéu qué nhén giong, khi stt dung
co quan soma in vitro lam vat liéu khai dong thu cdp,
nén st dung vét liéu la dinh théan cay in vitro.
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- Méi truong thich hgp nhat cho su phat sinh
hinh thai theo huéng tao chdi ctia dinh than cay
in vitro 1a: MS +1,5 mg/l BAP + 0,2 mg/l a-NAA +
100 ml/I ND + 10 g/l dudng + 6 g/l agar v6i s6 mau
song va phét sinh hinh thai dat 89 mau, phat sinh tao
choi dat ty 1¢ 85,56%.

- B6 sung 2,5 mg/l BAP vao moi trudng nhan
choi 1a tot nhat cho su nhan nhanh chéi véi hé s6
nhan dat 5,03 lan va chat lugng choi t6t xanh dam
va map.

- B6 sung THT 2,0 g/l vao moi trudng nudi ciy
tao cay hoan chinh la t6t nhat véi s6 ré/cay dat 4,5 ré,
ré dai 3,6cm, 14 dai 8,6 cm, trong lugng ciy dat 2,5 g.
4.2. Dé nghi

Ap dung céc két qua nghién cdu trén vao nhan
giong lan ki€ém Thanh Ngoc bing phuong phap nudi
cdy mo t€ bao. Dong thoi, tiép tuc nghién ctu cac
bién phap ky thuat lién quan dén huén luyén cay con
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trugc khi ra ng6i va ra ngdi cdy giong nham nang
cao chét lugng cay giong ngoai vuon uom.
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Completion of the propagation procedure
for Cymbidium sinense var alba by tissue culture

Nguyen Van Tien, Dang Van Dong, Chu Thi Ngoc My,
Nguyen Van Tinh, Duong Van Minh

Abstract

Study on completion of the propagation procedure for Cymbidium sinense var alba aimed to conserve and develop
precious orchid species with high aesthetic and economic value. The results showed that the best initiating materials
were axillary buds at the time of height > 5 - 10 cm (in vivo materials) and shoot tip in vitro. The best medium for
shoot morphogenesis from the shoot tips in vitro was MS + 1.5 mg/l BAP + 0.2 mg/l a-NAA + 100 ml/l coconut water
+ 10 g/l sugar + 6 g/l agar. MS + 2.5 mg/l BAP + 0.3 g/l activated carbon + 50 g/l potato + 100 ml/l coconut water +
10 g/l sugar + 6 g/l agar was the fastest multiple medium that gave multiplication coefficient of 5.03 times and good
shoot quality. The best rooting medium was MS + 0.5 mg/l a-NAA + 2.0 g/l activated carbon + 100 ml/I coconut
water + 30 g/l banana + 10 g/l sugar + 6 g/l agar with the number of roots/plant reaching 4.5 and length of 3.6 cm;
leaves were 8.6 cm length, plant weight was 2.5 g.

Keywords: Cymbidium sinense var alba, propagation procedure, tissue culture
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NGHIEN CUU ANH HUGNG QUA TRINH TACH CHIET ANTHOCYANIN
CO HO TROQ SIEU AM PEN TINH CHAT CUA TINH BOT KHOAI LANG TiM
Nguyén Dtic Hanh', Hoang Thi Lé Hang', Nguyén Duy Lam?

TOM TAT
Muc dich ctia nghién ctiu 1a danh gia anh hudng ctia qua trinh tach chiét anthocyanin ti cti khoai lang tim ¢6
ho trg siéu 4m dén cau tric va tinh chét cta tinh bot khoai lang tim sau khi da tach chiét anthocyanin. Két qua ctia
nghién ctu sé 1a tién dé dinh hudng viéc st dung lugng tinh bot khoai lang tim sau tach chiét néu c6 su thay d6i vé
tinh chat. Tinh bot khoai lang thu dugc sau qua trinh tach chiét anthocyanin c6 hé trg siéu dm (& cac diéu kién t6i
uu, cu thé: nhiét d6 47,4°C; thoi gian tach chiét siéu 4m 30 phut; nong do axit 0,5% trong mai trudng enthanol 50%)
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