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ANH HUONG CUA AgNOs PEN QUA TRINH TAI SINH
IN VITRO CAY NGHE DEN (Curcuma zedoaria Roscoe)
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Tém tat. Nghé den (Curcuma zedoaria Roscoe) la mot loai cay thudc quy véi thanh phan hoat chét chinh la
curcumin. D€ tao ngu6n nguyén liéu cho qua trinh nuodi cdy t&€ bao huyén phu cay nghé den, qué trinh
nhan gidng in vitro loai cdy nay da duoc nghién cttu. Két qua cho thdy méi treong nhéan choi thich hop
ddi véi mau nudi cdy l1a chdi in vitro da dwoc htiy dinh sinh tredong 1a moi truong MS ¢6 BAP 3 mg/L va
AgNO:s 1,5 mg/L vdi s6 choi trung binh thu duge la 4,4 ch6i/mau; chiéu cao dat 1,2 cm. Méi truong MS c6
NAA 2 mg/L va AgNOs 1,5 mg/L thich hop cho chbi in vitro tao ré; s§ ré trung binh thu duoc la 27 va
chiéu dai ré 1a 0,8 cm. Mdi truong MS c6 BAP 3 mg/L, IBA 0,5 mg/L ,va AgNOs 1,5 mg/L vita c6 thé tao ré
1an phét sinh chdi m&i, s6 chdi trung binh 1a 3,3 (cao 7,2 cm) va s ré trung binh 1a 6,3 (dai 0,6 cm); day la
moi truong mang lai hiéu qua cao nhat. Cay nghé den nhén giéng in vitro 1a nguén nguyén liéu truc tiép

dé€ nudi cay tao callus — giai doan trung gian ctia qud trinh nudi cdy t€ bao huyén phu loai cdy nay.

Tt khoa: AgNOs, Curcuma zedoaria, nhan giéng in vitro, nghé den

1  DPatvan dé

Cay nghé den (Curcuma zedoaria Roscoe) thudc ho Gling (Zingiberaceae) la mot loai than
thao, duoc trong phd bién ¢ cac nudc Dong Nam A, Trung Qudc, An D6 va Nhat Ban [4]. O Viét
Nam, nguoi ta thuong gdp nghé den moc tu nhién ¢ nhiéu dia phuong mién nui va trung du
phia Béc (Ha Giang, Lao Cai, Yén B4i...) va mot s6 tinh mién Trung [1]. Tit xuwa, nghé den duoc
dung nhu mét loai duoc liéu quy d€ chita nhiéu bénh. Curcumin (hoat chét sinh hoc chinh cua
nghé den) c6 tac dung chong dong mau va ha huyét ap; sodium curcuminate c6 tac dung chong
co thét rudt; curcuminoid va sesquiterpene cé tic dung khang viém. Ngoai ra, curcumin con c6
hoat tinh khang khuan, chéng oxy hoéa bao vé t&€ bao, kim ham sy phat sinh khéi u va mot s6
dang ung thu 6 chudt nhu ung thue rudt két, ung thw da day, ung thu va va ung thu budng
tring [8].

Trong tw nhién, nghé den 1a loai nhan giéng bang than ré (rhizome), do phai mat mot
thoi gian dai d€ tao cu nén hé s6 nhan kém; nang sudt thu hoach thuong thap, dac biét la phu
thudc rat 16n vao diéu kién dat dai, khi hau va mua vu nén kho c6 du nguon nguyén liéu dé€ san
xuat mot lwgng 16n cac hoat chat sinh hoc quy dung trong bao ché dwgc pham [5]. Nubi cdy t&

bao huyén phu thye vat tir lau da duoc xem la mot phuong thire thay thé cé nhiéu tiém nang
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trong san xuat cac hop chét chuyén hoa thit cap cé gia tri cao nho tinh dong nhat cua quan thé
t& bao in vitro, su sdn ¢ mot luwong 16n nguyén liéu, va téc do sinh treong nhanh cta ching [6].
Nhén gidng in vitro cdy nghé den thanh céng sé cung cap ngudn nguyén liéu budc dau trong
qua trinh nuoi sinh khoi t&€ bao cay nay. Loc va cs. [3], Stanly va Keng [11], Shahinozzaman va
cs. [10] da thanh cong trong viéc nhan gidng in vitro cay nghé den, nhung cac tac gia chua st
dung AgNO:s trong qua trinh nudi cdy [3, 10, 11]. Theo Kumar va cs. [2] va Sandra va Maira [9],
AgNO:s khi dugce b6 sung vao mdi treong nudi cdy mo thuc vat ¢ tac dung tee ché hoat dong
cua ethylene noi sinh, vi thé qua trinh sinh treong cta té€ bao sé duoc thuén loi hon [2, 9].

Trong bai bdo nay, ching tdi trinh bay mét s6 két qua vé nghién cttu anh huong cua
AgNO:s 1én kha nang téi sinh in vitro cdy nghé den nham nang cao hiéu qua nudi cdy, cung cp
nguyén liéu cho viéc thiét 1ap cac hé thong nudi cdy t&€ bao huyén phu sau nay dé khao sat

qua trinh chuyén hoa ctia cac hgp chat thudéc nhém curcuminoid.

2 Ddi twgng va phuong phéap nghién ciru
2.1 Dédi twgng nghién ctru

D6i tuong nghién ctu 1a cay nghé in vitro sinh trueong trén méi truong co ban MS
(Murashige va Skoog, 1962) [7] c6 bd sung sucrose 2 %, agar 0,8 % va NAA (naphthaleneacetic
acid) 2 mg/L do bé mén Cong nghé sinh hoc, Trrwong dai hoc Khoa hoc, Pai hoc Hué cung cap.

2.2  Phwong phap nghién citu

Céc loai moi treong st dung cho nudi cay duoc diéu chinh pH dén 5,8 va khi trung &
nhiét do 121 °C, ap suat 1 atm trong 20 phut. Cac thi nghiém nu6i cay dugc thuc hién 6 25 +2 °C,
cuong do chiéu sang 2000 lux va thoi gian chiéu sang 12 gio/ngay. Két qua nghién cttu duge danh
gia sau 4 tuan.

Tai sinh choi
Céc choi in vitro (chiéu cao ~ 2 cm) binh thuwong duoc cay 1én moi truong MS ¢é sucrose

2 %, agar 0,8 %, BAP (benzylaminopurine) 3 mg/L két hop v6i AgNOs ¢ cac nong do 0,5-2
mg/L.

Céc choi in vitro (chiéu cao ~ 2 cm) sau khi htuy dinh sinh treong dugc cay 1én méi treong
MS c6 sucrose 2 %, agar 0,8 %, BAP 3 mg/L, CW (nudc dira) 20 % [3] két hop voi AgNOs ¢ cac
nong d¢ 0,5-2,5 mg/L.

Tao ré
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Anh huong ctia mot s8 chat kich thich sinh tredng nhém auxin 1én kha ning tao ré ctia

ch6i in vitro da duoc khao sat d€ phat trién thanh cay hoan chinh.

Céc choi in vitro (chiéu cao ~ 3 cm) tach tir cum choi duwgc cdy 1én moi treong MS bo sung
sucrose 2 %, agar 0,8 %, NAA 2 mg/L hoac BAP 3 mg/L + IBA (indoleacetic acid) 0,5 mg/L [3],
két hop v6i AgNOs ¢ cac nong do 0,5-2,5 mg/L.

2.3 Xt ly thong ké

Cac thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién, mdi thi nghiém duoc 1ap lai 3
Tan, mdi [an 1ap quan sét it nhat 6 mau. Két qua thi nghiém duoc tinh trung binh va phan tich
ANOVA bang Duncan’s test (p < 0,05).

3 K&t qua nghién ctru va thao luan
3.1  Anh huéng cia BAP va AgNOs 1én kha ning tai sinh chéi
Choi khong huy dinh sinh truéng

Két qua cho thdy tat ca moi truong tham do déu cé kha nang tai sinh chdi (Bang 1). O
moi treong ddi chimg (PC), chdi dinh bat dau kéo dai tir ngay tht 3 va sau d6 xudt hién
cac chdi maéi tir ngay thi 5. Trén cdc moi treong cd bd sung AgNOs, chdi dinh bat dau kéo dai
va hinh thanh cac ch6i méi mudn hon 1 ngay.

Béang 1. Anh huong ctia BAP 3 mg/L va AgNOs (0,5-2,0 mg/L) 1én kha néng tao ch6i méi cua chdi in vitro

khong huy dinh sinh tredng
AgNOs (mg/L) Ty 1é tao chdi (%) $6 chéi/mau Chiéu cao chéi (cm)
bC 100 2,32 3,8
0,5 100 2,5%® 4,62
1,0 100 3,0 4,470
15 100 3,32 4,12
2,0 100 2,00 3,6°

Chii thich: PC: d6i chting khong bo sung AgNOs. Cac chit cai khac nhau trén cing mot cot chi s sai khac
c6 y nghia thong ké cua cac trung binh mau véi p < 0,05 (Duncan’s test). Cc chu thich nay dung chung
cho cac Bang 24.

Nhin chung, méi truong c¢é b6 sung AgNOs cho ty 1é tao ch6i méi cao hon hodc twong
duong DC. S8 luwong chéi tang dan (2,5-3,3 choi) va chiéu cao cho6i kha dong déu (4,1-4,6 cm,
p >0,05) & cac nong do AgNO:s 0,5-1,5 mg/L. Khi tang AgNOs 1én 2 mg/L, s6 luong va chiéu cao
choi c6 xu hudng giam (2 ch6i/3,6 cm). Trén tat ca moi trueong, cac chdi moi hinh thanh c6 hién
tuong tao ré nhung khéng manh. Chéi hinh thanh trén moi truong bd sung AgNO:s
1,5 mg/L c6 mau xanh dam hon DC; & cac moi truong khac chdi 6 mau xanh twong duong
hodc nhat hon (Hinh 1). AgNOs khi dugc b6 sung vao moéi trieong nudi cdy mo thue vat co tac
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dung tic ché hoat dong cua ethylene ndi sinh; do d6 quad trinh sinh truong cta t€ bao vi thé sé

duoc thuan lgi hon [2, 9]. Cac két qua thu duoc cta ching toi cling phtt hop voi nhan dinh trén.

Hinh 1. Tai sinh ch6i mdi tte ch6i in vitro trén méi treong c6 BAP 3 mg/L va AgNOs 1,5 mg/L
sau 4 tuan nudi cdy

Choi dugc huy dinh sinh truéng

Twong ty nhw thi nghiém trén, sd liéu cing cho thay tat cad moi truong duoc tham do déu
c6 kha nang tai sinh chdi (Bang 2). O méi truong DC, ch6i méi xudt hién tir ngay thit 5, con trén
cac moi truong c6 AgNOs ch6i méi hinh thanh sém hon 6 ngay tha 3.

Cac moi truong c6 AgNOs déu cho ty 1€ tao ch6i méi cao hon DC. S6 luong chéi tang dan
(2,8-4,4 choi), nhung chiéu cao cua chung thi twong duong nhau (1,1-1,4 cm, p > 0,05) khi
AgNOs duoc bo sung 6 cac nong do 0,5-1,5 mg/L. Néu tang AgNO:s l1én 2-2,5 mg/L thi s6 luong
va chiéu cao chdi giam rd rét. Hién tuong tao ré ctia cac chdi mai tai sinh ciing xay ra & tat ca
moi treong nhung khong dang k€. Cac choi 6 moi truong c6 AgNOs 1,5 mg/L c6 mau xanh dam
hon DC, con ¢ cac moi truong khac chdi ¢ mau xanh nhat hon (Hinh 2).

Bang 2. Anh hudng ctia BAP 3 mg/L va AgNO3 (0,5-2,5 mg/L) 1én kha ning tao chdi méi ctia chdi in vitro

da huy dinh sinh tredng
AgNOs (mg/L) Ty 18 tao choéi (%) S6 chbi/mau Chiéu cao chéi (cm)
bC 100 2,5¢ 0,9¢
0,5 100 2,8be 1,1be
1,0 100 3,50 1,42
15 100 4,42 1,2b
2,0 100 3,0pec 1,1be
2,5 100 2,8bc 0,9¢
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Hinh 2. Tai sinh ch6i mdi ti ch6i in vitro da huy dinh sinh tredng trén moi truong ¢ b sung 3 mg/L BAP
két hop véi 1,5 mg/L AgNOs sau 4 tuan nudi cdy

3.2. Anh huéng ctia chat kich thich sinh trudng va AgNOs 1én kha ning tao ré
Anh huéng cia NAA va AgNO:s

Nhin chung, tdt cd méi tredng tham do déu c6 kha nang tao ré (Bang 3). Trén moi truong
DC ré xuat hién ¢ ngay thtt 5, con & cac mdi truong c6 AgNOs ré hinh thanh sém hon, chi sau 3

\ A . \ ~ 1 ~ h-\A h
ngay nuoi cay va so lwong cung nhnieu hon.

S6 luong ré tang 20-27 ré va chiéu dai ré trong khoang 0,7-0,8 cm (p > 0,05) & mdi treong
c6 AgNO:s 0,5-1,5 mg/L (Bang 3 va Hinh 3), khi ting AgNOs 1én 2-2,5 mg/L, s6 lugng ré giam rd
rét (20,8-18,8 ré) va twong dwong véi DC (18,3 ré), nhung chiéu dai ctia chiing thay d6i khong
déng k& (0,6-0,8 cm, PC 14 0,6 cm). O mdi treong c6 bd sung 0,5-2 mg/L AgNOs, ngoai kha
nang tao ré con c6 sy hinh thanh mot vai chdi non. So véi nghién cttu trude day cta Loc va cs.
[3] thi két qua thu dugc cta chung toi t6t hon, s ré/mau nhiéu hon (27,0 so véi 18,5), ré tao
thanh cling dai hon (0,80 so véi 0,51 cm).

Bang 3. Anh hwong ciia NAA 2 mg/L va AgNO:s (0,5-2,5 mg/L) 1én kha nang tao ré cta chdi in vitro

AgNO:;s (mg/L) Ty 18 tao ré (%) S6 ré/mau Chiéu dai ré (cm)
bC 100 18,3¢ 0,6°
0,5 100 20,0bc 0,7b¢
1,0 100 22,50 0,730
15 100 27,02 0,82
2,0 100 20,8b¢ 0,82
2,5 100 18,8¢ 0,6°
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Hinh 3. Tao ré tir chdi in vitro trén mdi treong c6 bd sung NAA 2 mg/L va AgNO3 1,5 mg/L

sau 4 tuan nudi cay
Anh huéng ctia BAP, IBA va AgNOs

Két qua nghién ctru cho thay tat ca moi treong tham do déu c6 kha nang tao ré va choi

moi tie choi in vitro sau 5 ngay nudi cay (Bang 4).

Méi trueong c6 bd sung AgNOs cho ty 1€ tao ré va chdi cao hon hodc twong dwong DC. S6
lwong chdi cao nhat khi bd sung AgNOs 0,5 mg/L (4,8 choi), chiéu cao choi tang dan (3,8-7,2 cm)
0 nong do AgNOs0,5-1,5 mg/L (Hinh 4) va giam khi AgNO:s tang 2-2,5 mg/L (6,66 cm). S§
luong ré tang (6-6,7 ré), nhung chiéu dai lai giam (1-0,4 cm) ¢ nong d6 AgNOs 0,5-2,5 mg/L
(Bang 4). So v6i moi truong tao ré chi sit dung NAA, chdi duoc cdy 1én moi truong chita BAP
va IBA c6 it ré hon (6,3 so véi 27 ré/chdi) nhung tao dwoc nhiéu chdi. Sy tao chdi trén mdi
truong nay tot hon trong truong hop khong huy dinh sinh truéng (s6 chdi/mau cung dat 3,3
chdi; chiéu cao choi dat 7,2 cm so véi 4,1 cm). So véi két qua cua Loc va cs. [3] trén cung moi
truong nhung khong c6 AgNOs thi s6 choéi tao thanh cua chung t6i it hon (3,3 so voi 5,6
ch6i/mau) nhung choi cao hon (7,2 cm so véi 6,14 cm). Viéc dat dugce hiéu qua tao choi va ré
trén cing mot moi trieong sé rat ngan thoi gian nudi cdy, mang lai hiéu qua cao hon so véi cac
nghién cttu tredc day nhu ctia Loc va cs., Stanly va Keng hay Shahinozzaman va cs. [3, 10, 11].

Bang 4. Anh huong ctia BAP 3 mg/L, IBA 0,5 mg/L va AgNO:s (0,5-2,5 mg/L) 1én kha nang tao ré va chdi
ctia chéi in vitro

AgNOs (mg/L) S6 chéi/mau Chiéu cao chbi (cm) S6 ré/mau Chiéu dai ré (cm)
bC 3,320 3,4¢ 5,0bc 0,82
0,5 4,82 3,8bc 6,020 1,02
1,0 3,5% 6,020 6,72 0,7bc
15 3,3 7,22 6,320 0,6bc
2,0 3,020 6,62 5,3bc 0,6b¢
2,5 2,50 6,02 4,0¢ 0,4¢
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Hinh 4. Cay nghé den in vitro hoan chinh phat trién tir choi trén moi treong ¢ b6 sung BAP 3 mg/L,
IBA 0,5 mg/L va AgNO3 1,5 mg/L sau 4 tudn nudi cdy

4 Két luan

Két qua nghién cttu ctia chung t6i cho thdy AgNOs 1,5 mg/L c6 kha nang cai thién mic
dd tao chdi, nhan chdéi va tao ré in vitro ctia cdy nghé den, gép phan nang cao hiéu sudt nhan
giong loai cay nay. Moi treong nhan chdi thich hop ddi véi mau chdi in vitro da duoc huy dinh
sinh treong la MS co ban ¢6 bd sung BAP 3 mg/L va AgNOs 1,5 mg/L, s6 choi thu dwoc 1a 4,4
chdi/mau, chiéu cao dat 1,2 cm. Mai treong MS c¢6 NAA 2 mg/L va AgNOs 1,5 mg/L thich hop
cho su tao ré, s ré trung binh thu dwoc la 27 va chiéu dai ré 12 0,8 cm. Moi treong MS c6 BAP 3
mg/L, IBA 0,5 mg/L va AgNOs 1,5 mg/L vira c6 thé tao ré 1an phat sinh chdi mdi, s§ chdi trung
binh 1a 3,3 (cao 7,2 cm) va s6 ré trung binh la 6,3 (dai 0,6 cm), day la moi treong mang lai hiéu

qua cao nhat.
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EFFECT OF AgNOs ON IN VITRO REGENERATION
OF ZEDOARY (Curcuma zedoaria Roscoe)

Truong Thi Phuong Lan'?*, Le Thi Anh Thu?, Ngo Thi Sen?
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Abstract. Zedoary (Curcuma zedoaria Roscoe) is a valuable medicinal plant with curcumin as the
main active compound. The in vitro propagation of Curcuma zedoaria was carried out to prepare
materials for cells suspension culture. The results indicated that the optimal medium for in vitro
shoot multiplication was MS supplemented with 3 mg/L BAP and 1.5 mg/L AgNOs, with the
multiplication of 4.4 shoots of 1.2 cm high in average. The medium supplemented with 2 mg/L
NAA and 1.5 mg/L AgNOs was suitable for root generation with an average of 27 roots of 0.8
cm long. The medium containing 3 mg/L BAP, 0.5 mg/L IBA, and AgNO:s 1.5 mg/L was able to
generate shoots and roots with an average number of 3.3 (7.2 cm high) and 6.3 (0.6 cm long),
respectively. The in vitro zedoary can be used as a material for direct callus production — an

intermediate step of the process of cell suspension culture.

Keywords: AgNOs, Curcuma zedoaria, in vitro propagation, zedoary
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