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ABSTRACT

In this study, the extracts of Kaempferia rotunda L. were investigated by
GC/MS (Gas chromatography/mass spectrometry). There were 25 com-
pounds in tuberous rhizome: alpha-pinene (4.48%), camphene (20.85%),
pentadecane (15.47%), camphor (10.15%), alpha terpinolene (1.01%),
bornyl acetate (5.65%), alpha-selinene (2.32%), gamma-curcumene
(3.22%), heptadecane (3.80%), alpha-cedrene (3.64%), alpha-amorphene
(4.92%), alpha-curcumine (2.68%), benzyl-benzoate (7.56%), eucalyptol
(1.01%), and some important other compounds. The protocol for
in vitro propagation was conducted. The MS medium supplemented
with 2 mg/L of Benzyl adenine and 0.2 mg/L of Kinetin gave the
highest number of shoots (4.67 shoots/explant). The MS 1/2 medium
supplemented with 0.5 mg/L of Naphthalene acetic acid was suitable
for plantlet formation (shoot height: 12.05 cm and 14.56 roots/explant).
The greenhouse-acclimated in vitro plants reached a 100% survival rate.
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Khéo sat thanh phan héa hoc va nhan giéng in vitro tit cti tam that nam (Kaempferia

rotunda L.)
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TOM TAT

Nghién ctu nhim khio sat thanh phan hoat chit trong ci tam that
nam va xay dung dudc quy trinh nhan giéng cay tam that nam in vitro.
Két qua phan tich thanh phan héa hoc tit ¢t tam that nam trén may
GC-MS thu duge cac hgp chéat bao gom 25 chét: alpha-pinene (4,48%),
camphene (20,85%), pentadecane (15,47%), camphor (10,15%), alpha
terpinolene (1,01%), bornyl acetate (5,65%), alpha-selinene (2,32%)
gamma-curcumene (3,22%, heptadecane (3,80%), alpha-cedrene (3,64%),
alpha-amorphene (4,92%), alpha-curcumine (2,68%), benzyl-benzoate
(7,56%), eucalypyol (1,01%) v mot s6 hop chat quan trong khac. Moi
trudng MS bd sung BA 2 mg/L va Kinetin 0,2 mg/L phit hop dé nhan

N N . 1.,
choi, dat 4,67 choi/mau. Moi trusng MS > bo sung NAA 0,5 mg/L

thich hgp tao ré& va tao cay in vitro hoan chinh, chiéu cao chdi dat 12,05
cm va s6 1é& 14,56 r&/mau. Cay tam that nam in vitro dugc dem trong
ngoai vusn uom véi ty lé song 100%.

*Téac gia lién heé

Pham Thi Trung

Email: pttrung612@gmail.com
Tran Thi Lé Minh

Email: ttlminh@hcmuaf.edu.vn

1. Dat Van Dé

Cay tam that nam (Kaempferia rotunda 1.)
khong chi néi bat véi nhitng canh hoa mau tim
né vao mua xuan ma con c6 nhing duge tinh quy
nhu diéu tri benh quai bi, tc ché khéi u (Mohanty
& ctv, 2008). Cli tam that nam c6 vi cay nong,
dang, hoi hang, mui thom manh, tinh binh. Cu
va 14 non déu an duge. O Java, 14 non va cit duge
diing lam gia vi. Nguoi ta ding ctt dé lam thubc
chita dau bung, hanh kinh loan ki, dau da day,
dai tién ra mau, 16 loét... O An Do, nguoi ta dung
14 1am thubc dip vao vét thuong. Cu ding lam
thubc 1gi cho hé tieu hoéa, dung dip tiéu sung,
tri bénh quai bi. Do ¢t thom nén con duge dung
lam my pham. Bén canh nhiing gi4 tri khong gi
c6 thé thay thé dugc trong viec bao vé sitc khoe
con ngudi, tam that nam c6 gia thanh rat cao,

mang lai 1oi ich kinh té to 16n cho ngusi nong
dan.

Mat khac, tién trinh phat trién clia cong nghé
sinh hoc thyc vat trong bén thap nién qua da
dat nhiéu thanh tuu ndi bat. Ky thuat nuoi cay
in vitro da dugc phat trién va ting dung trong qua
trinh vi nhan gidng céc loai thyc vat néi chung
va dugc liéu noéi riéng.

Hién nay nhu cau lam thubc va lam cay canh
clia cdy tam thit nam ngdy cang tang, nén viéc
tim hiéu va nghién ctu dé bao ton va phat trién
loai cay nay that sy cap thiét. Cay phan b nhiéu
& cac khu vuc chau A, ¢ Viet Nam dugc trong
nhiéu & cac tinh phia béc. Nghién ctu thye hién
xay dyng quy trinh nhan gidng in vitro va khao
sat thanh phan hoéa thyc vat tit ¢t tam thit nam
(Kaempferia rotunda L.) nham muc dich tao ra
ngudn cay con dong nhat 1am cay gidng dong thoi
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tao ngudn cdy in vitro phong phi ding lam ngudn
vat lieu cho nhitng nghién cttu sau nay.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu

Mau cii tam that nam 1 nim tudi dugc phan
tich thanh phan hoat chat. Ci dugc trong tai
vuon thyc nghiém, Truong Dai hoc Nong Lam
TP. Hb Chi Minh dugc lya chon dé tao nguon
vat lieu ban dau.

Mai truong nudi cay: Moi trudng khoang cd ban
MS (Murashige & Skoog, 1962) c6 bo sung dudng
saccharose 30 g/L, agar 8 g/L va chat diéu hoa
sinh trudng tuy theo cidc nghiém thic thi nghiém,
pH méi trusng duge diéu chinh vé 5,8 trude khi
hép khtt trung.

2.2. Phuong phap

2.2.1. Ly trich va phan tich thanh phan héa hoc tu
tinh dau cti tam thit nam

Ly trich tinh dau: Tinh dau tam that nam dudgc
ly trich bing phuong phap tam trich v6i dung moi
petroleum - ether Cti tam thit nam kho dugc
nghién thanh bot min. Can 5 g nguyén liéu kho
cho vao 100 mL petroleum ether, G trong 15 gig.
Sau d6 loc bé cdn, c6 quay dudi ap suat thap va
thu dugc tinh dau ct tam that nam.

2.2.2. Phudng phéap sic ky khi GC

Tinh dau tam that nam dugc xac dinh thanh
phan héa hoc bang phuong phap sic ky GC-MS.

Diéu kién tren GC/MS: Cot ZB-5 MS: 30 m
x 0,25 mm x 0,25 pm, chuong trinh nhiét: 90°C
(gitt trong 1 phat), tang 10°C/phut dén 180°C
(git trong 1 phut), thoi gian phan tich 11 phit.
Inlet 240°C, ti lé chia dong 1:20. Khi mang la He,
téc do dong 1,4 mL/phit. Thé tich mau bom 1
nL. Nhigt do budng bom méu 230°C (Sereena &
ctv., 2011).

2.2.3. Phuong phap chudn bi miu chdi tam théat
nam

M3au ci tam thit nam mang chdi non da ria
sach bun dit. Loai bé mot phan v bén ngoai.
Cho méu vita cat vao erlen va lic v6i xd phong
da dugc pha loang trong 10 phut, ria sach xa
phong duéi voi nuée chay. Lic mau véi dung dich
Sodium Hypochlorite 10% trong 10 phut, rita lai

bing nudc cat. Lau mau bing cdn 96°, cho méiu
vao binh tam gisc. Dua miu vao t ciy vo tring,
chuyén méu vao erlen c6 chita con 70% lic déu
méu trong 1 phit, rita lai 3 1an bing nudc cit vo
tring. Lic mAu véi dung dich vitamin C trong
20 phut, rta bing nuée cat 3 lan. Lic miu véi
dung dich HgCly 0,1% trong 4 phat, ria mau
bang nudc cat 5 lan. Lic mau trong khang sinh
20 phit, rita bang nuéce cat 3 1an. Cay mau trén
moi trudng MS va theo déi trong 4 tuan.

MAu sach thu dude sau 4 tuan nudi ciy sé dugc
st dung lam ngudn vat lieu ban dau cho cac thi
nghiém.

Diéu kién nuoi cay: Nhiét do phong sang 1 26
+ 2°C, am do tuong d6i phong 1a 60 + 5%, thoi
gian chiéu sdng 1a 16 gid/ngay, cudng do anh sang
la 2000 lux.

2.2.4. Nghién citu 4&nh hudng ctia ndng dé Benzyl
adenine (BA) va Kinetin 1én sy nhan choi
ciy tam thait nam in vitro

M3au thi nghiém 1& cac chdi in vitro tai sinh
trén moi trudng tao vat lieu sach khai dau. Thi
nghiém duge bd tri hoan toan ngiu nhién véi 8
nghiém thic, 3 1an lap lai, mdi 1an lip lai ciy 9
mau. Nghiém thitc d6i chiing khong b sung chét
diéu hoa sinh truéng, cac nghiém thitc con lai c6
b6 sung (0,5; 1; 1,5; 2; 2,5; 3; 3,5 mg/L) BA va
0,2 mg/L Kinetin. Theo déi cac chi tiéu sau 30
ngay: Chiéu cao chdi (cm), s6 chdi (chdi/mau).

2.2.5. Nghién cttu anh hudng cia Naphthalene
acetic acid (NAA) lén kha ning tao ré cta
chdi tam that nam in vitro

Thi nghiém bé tri theo kidu mot yéu td hoan
toan ngdu nhién v6i 6 nghiem thitc, 3 lan lap
lai, mdi lan l3p lai cAy 5 mau. Nghiém thitc dbi
ching khong bd sung chit diéu hoa sinh trudng,
cac nghiém thitc con lai ¢6 bd sung (0,1; 0,3; 0,5;
0,7; 1 mg/L) NAA. Thi nghiém sit dung cic choi
tam that nam n vitro dong déu cé chiéu cao ti
2,5 - 3,5 cm Céc chdi ndy dudc nudi ciy trén moi
trudng MS 1/2. Theo dai cac chi tieu sau 30 ngay:
Chiéu cao chdi (cm), s6 ré (ré/mau), chiéu dai ré
(cm), s6 14 (l14).

2.2.6. Thuan héa va trong cdy tam thit nam in
vitro

Khao sat kha niing thich tng clia cay tam that
nam in vitro véi diéu kién ngoai vuon wom. Theo
doi chi tieu sau 4 thang: ti 1¢ cay séng (%) va
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quan sat hinh thai clia cay con ngoai vuon uom.
3. Két Qua va Thao Luan

3.1. Két qua phan tich va danh gia thanh phan
héa hoc tir tinh dau cii tam thit nam

Dé xac dinh chat lugng ct ding trong dugc
litu, nham tién dén xay dyng quy trinh nhan
giébng in wvitro. Tinh dau ct tam thit nam duge
xac dinh thanh phan bang phuong phap GC-MS
(Bang 1). Tinh dau dugce thu béng cach ly trich
qua dung moi petroleum-ether, sau dé6 bom vao
hé théng GC-MS.

Bang 1. Thanh phan cac hop chat duge phan tich
bang hé théng GC-MS tit tinh dau cti tam thit nam
Kaempferia rotunda L.

. Ty le
Sé thit tu Ten chat hamy]u‘(.jn
: phan tich e
(%)

1 Tricylene 0,80
2 Alpha — pinene 4,48
3 Camphene 20,85
4 [ - pinene 1,32
5 [ - mycrene 0,87
6 limonen 0,81
7 Eucalyptol 1,01
8 o - copaene 0,40
9 Pentadecane 15,47
10 Camphor 10,15
11 « - terpinolene 1,60
12 Bornyl acetate 5,65
13 Epizonaren 0,86
14 « - selinene 2,32
15 « - gurjunene 0,54
16 Salicylal 0,50
17 Gamma-curcumene 3,22
18 Germacrene-D 0,39
19 Heptadecane 3,80
20 B - selinene 0,62
21 B - bisabolene 0,54
22 « - cedrene 3,64
23 « - amorphene 4,92
24 Qo - curcumene 2,68
25 Benzyl benzoate 7,56

Thanh phan héa hoc clia cii tam that nam &
Indonesia duge phan tich bing he théng GC-MS
bao gém céac hgp chat chinh 1 benzyl benzoate
(69,7%; 20,2%), n-pemtadecane (22,9%;53,8%) va

camphene (1,0%; 6,2%). O An Do, thanh phan

héa hoc chit yéu trong tinh dau cti tam that
nam dugc phan tich bing GC-MS gdém c6 n-
dodecane (33,1%), stearadehyde (37,9%), kauren-
ol (12,6%), bornyl-acetate (30,12%), benzyl ben-
zoate (16,6%) va camphene (7,55%), camphor
(7,18%), bomeol (5,93%), 1,8-cineole (4,25%),
borneol (5,93%) (Sereena & ctv., 2011). Vi diéu
kién thd nhudng va khi hau, moi truong séng khéc
nhau theo timg qudc gia nén dan dén thanh phan
ho4 hoc trong cii tam thit nam khac nhau. Ct
tam that nam dat chit lugng vat lieu khéi dau.

3.2. Thi nghiém khao sat d&nh hudng ciia BA
va kinetin 1én sy nhan chdi cay tam thét
nam in vitro

Thi nghiem st dung BA két hop véi kinetin dé
kich thich qua trinh phan chia té bao v& phat sinh
chdi tam thit nam va sau 30 ngay nudi ciy két
qua thu dugc nhu ¢ Bang 2. Theo Theo Nigar
and Mohammad (2012), khi bd sung chat didu
hoa sinh truéng thyc vat BA vao méi trudng nuoi
cay thi BA c6 kha nang kich thich tao nhiéu choi
nhung lai khong c¢6 kha niang kich thich kéo dai
chdi, BA c6 tac dung pha vé mién trang ctia choi
ngon va kich thich sy hoat dong ctia cac chdi bén.
Ngudc lai, kinetin m#c dit cho si tang sinh choi
it hon nhung lai kich thich chdi phét trién manh
hon. Do dé, thi nghiém dudc tién hanh bing cach
két hgp gitta hai chat diéu hoa sinh truéng thyc
vat BA va kinetin.

Tit két qua Bang 2 thay tat ca cic nghiem thic
véi diy nong do phdéi hop khac nhau thi déu c6
sut thay ddi ré rét s6 lugng chodi va chiéu cao choi
so v6i dbi chitng. S6 luong choi ting dan khi két
hop nong do kinetin 0,2 mg/L véi cac mitc nong
do tir 0,5 mg/L dén 2 mg/L BA. S6 lugng choi
va chiéu cao choi dat gia tri 16n nhat ¢ miic nong
do BA 2 mg/L két hop véi kinetin 0,2 mg/L (S6
chodi gap 3,24 1an va chiéu cao chdi gap 1,59 lan
so v6i ddi chiing). Sau d6 sb lugng chodi giam dan
khi nong do BA dat tit 2,5 mg/L dén 3,5 mg/L.
Diéu nay ciing cho thiy ring ¢ ndng do BA cao
gay tic ché sy phat sinh chdi dong thoi lam gidm
kha ning tang chiéu cao ctia chdi tam thit nam
in vitro. Két qua ndy tuong ty nhu nghién ciu
ctia Greetha & ctv. (1997), moi trudng MS bd
sung kinetin 0,5 mg/L va BA 0,5 mg/L cho ty 1&
nhan choi 5 (chdi/mau). Moi truong MS bd sung
kinetin 0,5 mg/L va BA 1,0 mg/L cho ty 1& nhan
choi thap hon khoang 3 (choi/mau). Choi trong
nghiém thic D4 duge trinh bay qua Hinh 1.
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Bang 2. Anh huéng clia Benzyl adenine (BA) va Kinetin 1én sy nhan chdi tam that nam

in vitro
Nghiem thitc Nong do Kinetin Nong do BA Sé{ 111’(.5118; Chidu cao chdi
(mg/L) (mg/L) choi/méau (cm)
DO 0 0 1,449 4+ 0,11 1,84 + 0,23
D1 0,2 0,5 2,11°4 + 0,40  1,90° + 0,42
D 2 0,2 1 2,70 +£ 1,05  1,75" £ 0,45
D3 0,2 1,5 3,40 + 0,56  2,03" + 0,06
D 4 0,2 2 4,67* + 0,11 2,92% 4+ 0,44
D5 0,2 2,5 3,15 £ 0,39 1,99 + 0,31
D 6 0,2 3 2,52Pcd 4+ 017  1,61° £+ 0,22
D7 0,2 3,5 2,04°4 £ 0,23  1,83> £ 0,21
CV 17,40% 16,16%

Céac s6 trung binh trong cot véi cac mau tu khac nhau thi khac biét nhau, sy khac biét c6 y nghia § miic

P < 0,05.

Bang 3. Anh huéng ciia Naphthalene acetic acid (NAA) len khé néng tao ré ciia chdi tam that nam in

vitro

Nghiém thitc Nong do NAA (mg/L)

Chiéu cao trung binh cay (cm)

S6 ré trung binh/cay

B0 0 10,43 + 2,03 6,83 £ 1,48
B1 0,1 11,70* £ 1,39 10,452P £ 2,04
B2 0,3 10,69* + 1,75 12,562P + 3,44
B3 0,5 12,05 £ 0,73 14,562 + 1,18
B4 0,7 11,51* 4+ 0,88 11,00*" + 1,67
B5 1,0 8,16" + 0,38 9,17 £+ 0,76
CV 13,64% 18,31%

Cac sb trung binh trong cot véi cAc mau tur khac nhau thi khac biét nhau, sy khac biét c6 y nghia & mic P < 0,05.

Hinh 1. Chdi tam that nam Kaempferia rotunda L.
in vitro sau 4 tuan nuoi ciy (nghiém thitc D4).

3.3. Nghién citu anh hudng ciia NAA 1én kha
ning tao ré ctia chdi tam thit nam in vitro

Tit két qua thi nghiém nhan chdi, chon nhing
mau chodi non tét nhat, cao tit 2,5 - 3,5 cm cay
vao cac moi truong tao ré. Khao sat va thu duge
két qud sau 4 tuan nudi cdy nhu & Bang 3.

Trong quy trinh nhan giéng in vitro hoan chinh

thi tao ré 14 budc quan trong cudi ciing truge khi
dua cay con ra vuon uom. Cé rat nhidu loai Auxin
dugc sit dung cho giai doan tao ré trong d6 NAA
13 chét diéu hoa sinh trudng thyc vat duge dung
nhiéu nhét va c6 hoat tinh manh. Mot sé nghién
citu cling chi ra riing trong moi truong cé bd sung
NAA vé6i nong do 1 mg/L cho két qué tao ré toi
uu nhat (Abdulmalik & ctv., 2012; Jiraporn &
ctv., 2013).

Trong nghién cttu nay, két qud thu duge tir
Béang 3 cho thiy, s6 lugng ré phu thudc vio nong
do NAA bd sung vao moi truong nudi ciy. O
nghiém thiic ddi ching, miu chdi van tao ré, tuy
nhién s6 lugng ré tao ra thap (6,83 ré&/mau). Khi
tang nong do NAA tit 0,1 dén 0,5 mg/L thi s
lugng ré/mau ciing tang dan len va s6 lugng ré
dat cao nhat ¢ nong do NAA 0,5 mg/L v6i 14,56
ré/mau, chiéu cao dat 12,05 cm/mau, cay phat
trién khée manh; Tuy nhién néu tiép tuc ting
nong do NAA léen 1 mg/L thi s6 lugng ré gidm
(9,17 r&/mau), dong thsi cay phat trién kém, thap
hon so véi cac nghiém thiic khac. Didu nay dudgc
giai thich do auxin khong nhitng kich thich sy
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tang trudng ciia chdi non ma con khéi phat cho
sy tao mdi chdi. O ndng do thap thi auxin khéi
phat mo phan sinh ngon, ndéng do auxin cao vugt
ngudng lam ngan can sy phat trién ctia 1a hay mo
phan sinh bén (Taiz & Zeiger, 2002), do d6 ma
chiéu cao cay giam dan khi nong do NAA tang.
Do d6, nong do NAA 0,5 mg/L dugc chon 1a phu
hgp cho qua trinh hinh thanh ré cay tam that
nam n vitro hoan chinh.

Két qué nghién citu clia Greetha & ctv. (1997)
chi ra ring, mé6i trudng co ban MS dudc st dung
dé nudi ciy loai cay nay. Moi trudng MS c6 bd
sung 0,5 mg/L kinetin va 1,5% sucrose, 0,7% agar
ciing dugc sit dung dé nusi cdy. Choi va ré phét
trién t6t ¢ moi truosng MS b sung véi 0,5 mg/L
NAA va 1,0 mg/L BA, s6 ré tao ra trén moi
truong nay la 5 (ré/cay). Sau do, cay da duge
chuyén ra vuon uom véi ty 1é séng cao khoang
95%.

Két hop két qua cac yéu td s6 lugng 1ré, chiéu
cao than va s6 14, nhan thay moi truong MS 1/2
b6 sung 0,5 mg/L NAA phit hgp cho viée tao bo
ré cay tam that nam in wvitro hoan chinh truée
khi duwa ra ngoai vuon wom (Hinh 2).

Hinh 2. Cay tam thit nam Kaempferia rotunda L.
in vitro hoan chinh trong thi nghiém tao ré.

3.4. Thuan héa va trdng ciy tam thit nam
ngoai vudén ucm

Cay tam that nam in vitro sau thi nghiem tao
ré dude dem ra trong thit nghiém ngoai vudn wom
dé theo doi t¥ 1é sdng va stic sdng va quan sat hinh
thai cay. Thit nghiem dugc tién hanh trén gia thé
dat sét pha cat. Cay c6 ty e song cao (100%).
Cay phat trién dong déu, c6 sy ndy chdi va tao
dugce cu (Hinh 3).

Cay tam that nam 1a cay than thio, r& chiim
c6 nhiéu ré& con hinh sgi ngdn, cl c6 hinh tritng
khong déu, mau nau vang, nhan nheo, c6 khi con

Hinh 3. Cay (hinh A) va cti (hinh B) tam that nam
2 nam tudi phat trién tit cay nudi cdy in vitro.

s6t lai r& con hodc vét tich clia ré con, mat cit
ngang gan tron mau tring ngd, duong kinh 1 - 2
cm, c¢6 mui thom dic trung va vi cay.

4. Két Luan

Thanh phan héa hoc tit tinh dau ciia ctt tam
that nam dudc phan tich bang GC-MS. Két qua
thu dugc 25 chat ¢6 nhiéu cong dung trong y hoc
vA cong nghiép nuéc hoa, my pham, thuc pham
va noéng nghiép, can thiét nhan nhanh s6 lugng
16n gidng in vitro. Cay tam that nam (Kaempferia
rotunda L.) dugc nghién citu hoan thién quy trinh
nudi ciy in vitro, ti giai doan khit trung tao vat
lisu ban dau, dén cay hoan chinh v& trong ra dat.
Moi truong MS bo sung BA 2 mg/L va Kinetin
0,2 mg/L phiit hgp dé nhan chdi. Mai trusng MS

1 . ~
3 bo sung NAA 0,5 mg/L thich hgp tao ré va

tao cay in wvitro hoan chinh. Cay tam that nam
in vitro duge dem tréng ngoai vuon uwom véi ty
lé séng 100% va tao dudc cii.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thire hién va khong c6 bat ki mau thuin nao gitta
cac tac gia.
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