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TOM TAT

Nudi cdy té bao huyén phi cay nghé den c¢é bé sung chat kich khang 1a bién phéap c6
nhiéu trién vong trong viéc tang hiéu qud san xudt cucumin. Két qua nghién ciru buéc
dau cho thdy té bao nghé den sinh triéng trong binh nudi cdy huyén phit 250 mL dat sinh
khoi curc dai sau 14 ngdy nudi cdy ting 2,74 lan so véi ban dau. Dich chiét nam men
nong dé tir 0,5-4,0 g/L ¢ tac dung irc ché si tich liy sinh khoi cua té bao nghé den nudi
cay huyén pht trong binh 250 mL. Sinh khéi kho thap nhat tai nong d@é 4,0 g/L chi dat 6,2
g twoi (0,51 g khd), giam 29,17% so véi doi chiing. Ham lwong curcumin tang dan khi b
sung tir 0,5-1,0 g/L dich chiét ndm men vao méi trwong nudi cdy. Ham hrong curcumin
tich lily cao nhdt tai nong d@é dich chiét ndm men la 1,0 g/L, dat 31,69 ug/g khé, ting

32,04 % so véi doi ching. O cac nong dé cao hon 1,0 g/L, ham lrong curcumin giam dan.

Tir khda: Curcumin, nghé den, chat kich khang, té bao huyén phu.

1. MO PAU

Str dung cac duoc liéu cd ngudn gbc thuc vat dé chira bénh di dwoc wng dung
rong réi tir 1au ¢ nhiéu noi trén thé giodi ciing nhu ¢ Viét Nam. Mac di ngay nay nén
cdng nghiép hoéa duoc phat trién manh nhung gia tri cia cac duoc liéu c6 ngudn goc
thuc vat van duoc nhiéu nha khoa hoc quan tam. Tuy nhién, do tac dong cua nhiéu yéu
t6 khac nhau ma noi sdng ty nhién cua cay thudc ngay cang bi thu hep. Viéc dam bao
ngudn nguyén lidu dé tach chiét cac hop chét thir cap dung trong duoc pham ngay cang
kho khan. Piéu nay dit ra cho cac nha khoa hoc va nha san xuat nhiém vy tim kiém giai
phap dé cung cip nguyén liéu cho ngudn dugc pham nay. Cong nghé nudi ciy té bao
thuc vat dang phat trién manh va tro thanh phuong thirc hiru hiéu dé giai quyét van dé
trén.

Bing nudi cay té bao thuc vat cd thé san xuat cac hop chat cd gia tri dang lam
dugc liéu, gia vi, hwong liéu, mau nhudém... ma nhing chat nay khong thé san xuét tir
c4c té bao vi sinh vat hoic tong hop bang con duong héa hoc. Nudi cdy té bao thyuc vat
dé san xuat cac hop chat thir cap c6 thé dat duoc bang con duong nubi cay callus, nudi
cay té bao huyén phu trong binh tam giac trén may lic [1]. Nudi cay té bao huyén phu
c6 bd sung chét kich khang thuc vat 1a mot trong nhitng bién phap lam ting hiéu suat
tong hop céc hoat chat sinh hoc trong té bao, ting ham lugng hoat chat sinh hoc cao, rit
ngan thoi gian va giam chi phi san xuat so véi thu tir cay ngoai tu nhién. Cac chat kich
khang thuong duoc st dung trong cdc nghién cau nay la methyl jasmonate, acid

48



TAP CHi KHOA HOC VA CONG NGHE, TRUONG BH KHOA HOC HUE  TAP 1, SO 1 (2014)

salicylic, dich chiét nAm men, ethrel... [6].

Cay nghé den (Curcuma zedoaria Roscoe) 1a mot loai than thao duoc trong phd
bién & nhidu nudc chau A. O Viét Nam, thudng gap nghé den moc tu nhién & nhiéu dia
phwong mién ndi va trung du phia Bic (Ha Giang, Lao Cai, Yén Bai...) va mét sé tinh
mién Trung [2].

Tir xua, nghé den dugc dung nhu mét loai dugc liéu cd gia tri cao dé chira nhiéu
bénh nhu dau da day, diéu kinh, ndn mira, tich mau tir cung [2]... Curcumin 13 mot
trong nhitng hoat chat sinh hoc chinh caa nghé den. Curcumin cé tac dung chéng dong
méu va ha huyét ap, sodium curcuminate cé tac dung chéng co that rudt, curcuminoide
va secquiterpen c6 tac dung chbng viém nhiém. Ngoai ra, curcumin con cé kha ning
chng oxy hoa bao vé té bao, kim hdm su phat sinh khdi u va mot s6 dang ung thu &
chudt nhu ung thu rudt két, ung thu da day, ung thu v va ung thu budng tring, va
ngoai ra nd con co tac dung khang khuan [4].

Viéc thu hodi céc hoat chat tir nghé den ngoai thién nhién gap nhiéu tré ngai do
né 1a 10ai ¢ hé s6 nhan thap va chiu nhiéu tic dong nhu diéu kién tu nhién khdng thuan
loi, thoi gian cdy dén tudi thu hoach dai, ning suat phu thudc vao mua vu, chi phi céng
lao dong ngay cang tang.... Vi vay, nghién ciru nudi cay té bao huyén phu cay nghé den
¢6 bo sung chat kich khang nham ting hiéu suat thu hoi cac hoat chat sinh hoc c6 trong
té bao nghé den 1a can thiét va c6 y nghia. Tuy nhién, cho dén nay chua cé nghién cau
nao d& cap dén anh huong cua viéc bd sung chét kich khang thuc vat 1én kha nang tich
lity curcumin trén ddi tuong té bao nghé den. Xuét phat tir co so trén, trong khudn kh
bai bao nay ching tdi trinh bay két qua nghién cau “Anh hwéng cia dich chiét nam
men lén kha ning tich liy curcumin caa té bao nghé den (Curcuma zedoaria
Roscoe)” dé 1am co sé khoa hoc cho viéc san xuat c6 hiéu qua curcumin bang phuong
phép nudi ciy té bao huyén phu, gép phan dinh hudng cho viéc san xuat hoat chat nay
trong thuc té.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng va nguyén li¢u

Déi tugng nghién ctru 1a cdy nghé den (Curcuma zedoaria Roscoe), thudc ho
Gung (Zingiberaceae), by Gung (Zingiberales).

Nguyén ligu: Té bao callus nghé den dugc cung cap bai Phong thi nghiém Hop
chat thir cp, Vién Tai nguyén, Mdi truong va Cong nghé sinh hoc, Pai hoc Hué (nay la
Trung tdm Uom tao va chuyén giao cong nghé Pai hoc Hué).

2.2. Phwong phap nghién ciru

Nghién ctru dugc tién hanh tir thang 2/2011 dén thang 5/2011 tai Phong thi

nghiém Hop chét tht cdp, Vién Tai nguyén, Moi trudng va Cong nghé sinh hoc, Pai

hoc Hué.
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Tom tit so' dd thi nghiém

Callus nghé den

¢

Nhan callus

!

Nudi cdy té bao huyén phu co
bé sung dich chiét ndm men

!

Thu sinh khoi té€ bao

¢

Tach chiét curcumin toan phan

!

DPinh lugng curcumin

2.2.1. Nubi cdy callus

Té bao callus duwoc nudi cay trén mdi truong co ban MS (Murashige and Skoog
1962) c¢6 30 g/L saccharose, 8 g/L agar, bo sung 0,5 mg/L benzyladenine (BA) va 0,5
mg/L 2,4-dichlorophenoxyacetic (2,4-D), pH méi truong 5,8.

Diéu kién nudi cy: nhiét do 25-27°C, cudng d6 chiéu sang 2000-3000 lux, thoi
gian chiéu sang 10 gio/ngay.

2.2.2. Nubi cdy té bao huyén phu

Str dung 3 g callus 8-10 ngay tudi nudi cay trong binh tam gi4c 250 mL chua 50
mL mai truong MS c6 30 g/L saccharose, bo sung 0,5 mg/L BA va 0,5 mg/L 2,4-D, pH
moi trudng 5,8. Sau 10 ngay nudi cdy, 3 g té bao duoc chuyén sang moi trudng mai o
thanh phan giéng méi truong ban dau va nudi trong cling mot diéu kién cho dén khi thu
duoc dich té bao huyén phu dong nhat.

Diéu kién nudi cdy: nudi ciy trén may lac véi tée d6 120 vong/pht, nhiét do 25-
27°C, cudng d6 chiéu sang 500 lux, thoi gian chiéu sang 10 gio/ngay.
2.2.3. Tham do dnh hweéng cia dich chiét négm men 18n khd néng tich liiy curcumin

Str dung 3 g callus 8-10 ngay tudi duoc nudi ciy trong binh tam giac 250 mL
chira 50 mL méi truong MS ¢6 30 g/L saccharose, bd sung 0,5 mg/L BA va 1,5 mg/L
2,4-D, pH méi trudng 5,8. Bo sung thém dich chiét nam men ndng do tir 0,5-4 mg/L vao
moi trudng nudi cay huyén phi té bao nghé den.

Diéu kién nudi cdy: nudi cdy trén may lic voi tbe d6 120 vong/phdt, nhiét do 25-
27°C, cudng d6 chiéu sang 500 lux, thoi gian chiéu sang 10 gio/ngay.
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2.2.4. Xdc dinh sinh khdi té bao

Tién hanh thu sinh khéi té bao tir ngay nuéi ciy tht 2 dén ngay tha 16, céch
nhau 2 ngay, dé xac dinh khi lugng tuoi va kho cua té bao.

Khéi heong tieoi: Dich huyén phu té bao duoc loc chan khéng bang gidy loc, rira
sach sinh khdi té bao bang nudéc cét tir 2-3 lan, can dé xac dinh khéi luong twoi.

Khoi lwong khd: Khéi lwong tuoi cua té bao dwoc siy khd ¢ 50°C dén khdi
luong khong dbi, can dé xac dinh khdi lwong kho.

Chi 6 sinh trirong: dugc tinh bang ty 1& gitta khéi lugng tuoi sau mot thoi gian
nudi cay (g) va khéi luong tuoi luc dua vao nudi cdy (g).

2.2.5. Xac dinh ham lwong curcumin bang HPLC

Téach chiét curcumin: hoa tan 2 g bot min cua té bao nghé den trong 20 mL dung
mdi ethanol 70%. Hon hop duoc pha bang séng siéu &m trén may T700/H (Elma, Puc)
trong 30 phit ¢ 30°C. Sau d6, thé ndi duoc loc bang gidy Whatman, ba duoc chiét lai
véi cuing dung mdi cho t6i khi hét hoan toan (dich chiét cudi cung khdng mau). Dich
chiét nhiéu lan duoc tron lai va lam giau bang may c6 quay chan khéng (Heidolph,
Duc). Mau sau khi ¢6 dugc hoa tan véi ethanol 70% dén 10 mL, loc bang mang
Milipore 0,25 pm (Sartorius, Pirc) va pha lodng dich chiét 2,5 lan.

Phan tich HPLC: duoc thuc hién trén may HPLC Spectra System (Thermo
Electron, M$) bang chuong trinh ChromQuest (ver. 4.2.34). Tt ca dung mdi dat tiéu
chuan phan tich dwoc mua tir cac hdng Sigma (M§) va Merck (Ptc). Hoa tan curcumin
chuan (>94%) bang ethanol 70% & cac nong do tir 1-20 pg/mL dé dung duong chuan.
L4y 20 pL cua dich chiét dugc dwa vao may HPLC bang Hamilton syringe. Diéu kién
chay HPLC & nhiét do phong, cot Vertisep GES C18 (5 um; 4,6x150 mm), toc do chay
1,2 mL/phut, thoi gian chay 10 phut, detector doc ¢ budc song 420 nm, pha tinh la silica
gel va pha dong la acetic acid 2%: acetonitrile (10:90, v/v). Ham lugng curcumin (%
khéi lwong khd) cua té bao duge tinh theo phwong trinh duong chuén y = 155072 x (R?
=0,993).

2.2.6. X ly thong ké

MJi thi nghiém duoc lap lai 3 lan (n>30) dé tinh trung binh mau va phan tich
Duncan’s test (p<0,05) bang chuong trinh SAS (ver. 6.12).

3. KET QUA VA THAO LUAN
3.1. Nuéi cay té bao huyén phu nghé den

Chdng toi tién hanh nudi ciy té bao nghé den va thu sinh khéi cach nhau 2 ngay
tir ngay thir 2 dén ngay thir 18 dé khao sat qua trinh sinh truéng cua té bao. Két qua
dugc trinh bay ¢ bang 3.1.
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Tir sinh khéi thu duoc, ching ti xay dung duong cong sinh trudng cua té bao
nudi cay trong binh 250 mL & hinh 3.1.

Két qua nghién ctiu cho thay pha lag cua té bao nghé den rat ngan, chi khoang
gan 2 ngay. Sau 2 ngay, té bao bat ddu budc qua pha log, sinh truéng phat trién nhanh.
Pha log kéo dai trong khoang 12 ngay va sinh khéi dat cuc dai & ngay thir 14 véi 8,22 g
khéi luong twoi (0,59 g khdi luong kho) ting 2,74 1an so véi lac dau nudi ciy. Sau pha
log, t& bao chuyén sang pha can bang thoi gian ngan va buéc nhanh vao pha suy vong
sau 16-18 ngay nudi cay, sinh khéi té bao chi con 7,10 g khdi luong tuoi (0,45 g khdi
lugng kho).

Bdng 3.1. Tich lily sinh khoi cia té bao nghé den theo thoi gian

Thoi gian nudi cy Khaéi lweng té bao (q) Chi s6 sinh truéng
(ngay) Twoi Kho
2 3,29 0,33 1,10
4 3,76 0,36 1,25
6 4,46° 0,43¢ 1,49
8 5,71¢ 0,48 1,90
10 6,22 0,54%¢ 2,07
12 7,12 0,56% 2,37
14 8,222 0,592 2,74
16 7,40% 0,517 2,47
18 7,10 0,45% 2,37

Cac char cai khac nhau trén cling mét cét chi su sai khdc c¢é y nghia thong ké
Ciia cdc trung binh mau & p<0,05 (Duncan’s test).

Ldc nay, dich té bao tir mau vang chuyén sang nau. Su xuit hién mau nau cua
dich nudi ciy c6 thé lién quan dén su oxy hoa cac san pham phenol tiét ra trong qua
trinh nudi cdy boi cac enzyme ngoai bao [3]. V& Chau Tuén va cs (2010) di thu duoc
sinh khdi cuc dai sau 14 ngay nudi cy té bao nghé den trong hé Ién men 10 L [3].
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Hinh 3.1. Puong cong sinh trweng cia té bao nghé den
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Hinh 3.2. Sinh khéi tweoi (4) va sinh khéi kho sau khi diroc nghién min (B)
cia té bao nghé den

3.2. Anh hwéng cia dich chiét nAm men 1&n su tich liiy sinh khéi cua té bao nghé
den

Kha ning tich liy sinh khoi cua té bao nghé den trong méi trudng nudi ciy co
bo sung dich chiét nAm men & cac nong do khac nhau duoc trinh bay & bang 3.2 va hinh
3.2.

Két qua trinh bay ¢ bang 3.2 cho thiy nong d6 dich chiét nAm men c6 anh husng
Ién sy tich liiy sinh khéi té bao. Khi ndng do nay ting tir 0,5 — 4,0 g/L, khi luong té
bao giam dan, thap nhit & 4 g/L dat 6,2 g tuoi (0,51 g khd), giam 29,17% so véi dbi
chung. Muc do giam sinh khéi tuoi va kho 1a khong co y nghia thong ké giira cac nong
d6 khac nhau (p>0,05). Nhu vay, su tich lity sinh khdi té bao ty 18 nghich véi nong do
dich chiét nam men b6 sung vao mai truong nudi cay, ndng do dich chiét nAm men cang
cao thi sinh khéi tich lily cang giam. N6i cach khéc, dich chiét nam men wc ché su tich
lity sinh khéi ciia té bao nghé den nuéi cdy huyén phu trong binh 250 mL.

Cho dén nay chung t6i chua tim thay tai liéu nao dé cap dén sy trc ché cua chit
kich khang Ién su tich lily sinh khdi cua té bao nudi cdy huyén phu, tuy nhién Christine
va cs (2004) da chiing minh sy ¢ ché sinh truong 1én mam cay Arabidopsis thaliana
cua cac chat kich khang co trong dich chiét bang nudc sdi (boiled extract) tir vi khuan
Ralstonia solanacearum [5].

Bdng 3.2. Sinh khdi cia té bao nghé den ¢ méi triromg c6 bé sung dich chiét ndm men

Nong dd dich chiét nAm men Khéi hrgng té bao (g)
(g/L) Tuoi Kho
0 (dbi ching) 8,69 0,72°
0,5 7,67° 0,61°
1 7,42 0,59"
2 6,79% 0,54°
3 6,37° 0,52
4 6,20° 0,51¢

Cac chir cai khac nhau trén cling mét cét chi su sai khdc c6 y nghia thong ké
Ciia cdc trung binh mau & p<0,05 (Duncan’s test).
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3.3. Anh hwéng ciia dich chiét nAm men 1én sy tich lily curcumin ciia té bao nghé den

Té bao 10 ngay tudi nudi cay trong mdi trudng MS bd sung céc nong do dich
chiét nAm men khac nhau tir 0,5-4 g/L dugc tach chiét curcumin va dinh luong bang
HPLC dé nghién ctu anh huong cua ndng d6 dich chiét nim men 1én su tich liy
curcumin cua té bao nghé den. Két qua duoc trinh bay ¢ bang 3.3 va hinh 3.3.

Két qua ¢ bang 3.3 cho thay dich chiét nAm men c6 anh huong dén su tich liy
curcumin cua té bao nudi cdy. Khi b6 sung dich chiét nAm men theo nong do tang dan
tir 0,5-1 g/L thi ham lugng curcumin trong té bao ciing ting va dat cuc dai 31,69 pg/g
(0,0032% khdi lugng khd) cao hon 32,04% so véi doi ching. Khi tiép tuc ting nong do
dich chiét nAm men 1én 3-4 g/L thi ham lugng curcumin trong té bao giam dan, thip
nhat 1a 22,37 pg/g (0,0022% khdi lwong kho) thap hon 6,80% so voi ddi chimng. Két qua
trén cho thay, ham luong curcumin tich liy trong té bao c6 thé ting khi bo sung chat
kich khang vao méi truong nudi cdy vai nong do phu hop, néu ndng do chat kich khang
qua cao co thé gay tc ché tich lily curcumin cua té bao.

Bdng 3.3. Ham lwong curcumin trong té bao nghé den
& méi trwong ¢6 bo sung dich chiét nam men

Néng d dich chiét Thoigian  Dién tich peak Ham lrgng (%) so véi doi

nam men (g/L) luu (phit) (MAU)? curcumin (ug/g) chirng

0 (d8i chiing) 2,09 292.849 23,61 100,00

0,5 1,96 411.748 26,55 110,63

1 2,00 491.405 31,69 132,04

3 2,04 432.746 27,91 116,28

4 2,02 346.850 22,37 93,20
Curcumin chuan 1,94 813.645 5,25 pg/mL -
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Két qua phan tich HPLC dugc trinh bay & bang 3.3 va cac hinh tir 3.5-3.9.
Curcumin chuan cd thoi gian luu 13 1,94 phat, mot dinh (peak) c6 thoi gian luu twong
duong (1,96-2,09 phut) ciing dwoc tim thiy & dich chiét curcumin cua té bao huyén phu
nghé den c6 bd sung dich chiét nAm men & cac ndng do khac nhau.

Ham lugng curcumin thu dugc trong cac thi nghiém caa ching téi (Hinh 3.4)
thip hon nhiéu so vai két qua nghién ciru cia V6 Chau Tuén va cs (2010) khi nudi cay
té bao huyén phu cia nghé den trong hé 18n men 14 L [3]. Nguyén nhan c6 thé la do
diéu kién nudi ciy khac nhau, nudi cay té bao trong hé I8n men 10 L c6 hé thdng suc khi
va canh khudy thich hop, khdi lugng mau dua vao 16n va mat do té bao thich hop hon
nén sy tich liy curcurr;isn cling cao hon.
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Hinh 3.4. Ham lirong curcumin trong té bao nghé den
& méi trwong ¢6 bo sung dich chiét nam men
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Hinh 3.5. Phé HPLC cuza curcumin chudn
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Hinh 3.7. Phé HPLC cua dich chiét curcumin tir té bao nudi cay
& méi triong ¢6 bé sung 0,5g/L dich chiét ndm men

Tir két qua tham do duoc trén, co thé thiy xu hudng tac dong cua ndng do6 dich
chiét nim men bo sung vao méi trudng nudi ciy dén su tich liy sinh khdi va tich liy
curcumin cua té bao nghé den 1a khac nhau. Trong khi sinh khi cua té bao nghé den
giam khi bd sung dich chiét ndm men thi ham lwong curcumin trong té bao lai tang 1én &
nong do thich hop. Diéu nay c6 thé do trong dich chiét nim men chaa mot sb thanh
phan kich khang bao vé té bao, kich thich té bao nghé den tong hop curcumin.

Pay chi méi 1a nhitng két qua tham do budc ddu vé anh hudng cua dich chiét
nim men noi riéng va chat kich khang noi chung lén su sinh truong va tich liy
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curcumin cua té bao nghé den nuéi cdy huyén phu. Vi vay, can c6 nhiing nghién ciu
tiép theo vé van dé nay dé lam rd thém hiéu qua tac dong cua chat kich khang 18n tong
hop curcumin, gép phan phdi hop vai céc két qua nghién ciiu chon dong té bao, tdi uu
héa hé 1én men va cac didu kién nudi cdy nhim ting lwong san pham mong muédn.

4. KET LUAN VA PE NGHI
4.1. Két luan

1. Té bao nghé den sinh truong trong binh nudi ciy huyén phu 250 mL dat sinh
khéi cuc dai sau 14 ngay nudi cdy (8,22 g twoi, twong duong véi 0,59 g kho) ting 2,74
an so véi ban dau.

2. Dich chiét nAm men nong d¢ tir 0,5-4,0 g/L c6 tac dung wc ché sy tich liy
sinh khdi cua té bao nghé den nudi cay huyén phi trong binh 250 mL. Sinh khéi kho
thap nhat tai nong do 4 g/L chi dat 6,2 g tuoi (0,51 g khd), giam 29,17% so v&i doi
chung.

3. Ham luong curcumin tang dan khi bo sung tir 0,5-1,0 g/L dich chiét nAm men
vao mdi trudng nudi cay. Ham luong curcumin tich lily cao nhat tai nong d6 dich chiét
nidm men 1a 1 g/L, dat 31,69 pg/g kho, ting 32,04 % so véi dbi chung. O cac nong do
cao hon 1 g/L, ham luwong curcumin giam dan.

4.2. P& nghi
1. Tiép tuc nghién ciu anh huéng cua dich chiét nim men Ién sy tich liy
curcumin cua té bao nudi cay ¢ cac quy mé 16n hon.

2. Nghién ciru anh huong cua mot s6 chat kich khang khac 1én sy sinh truong va
tich lily curcumin cua té bao nghé den.

3. Khao sat anh huong cua thoi gian bo sung dich chiét nam men noi riéng va
cac chat kich khang khac néi chung Ién su sinh truong va tich lily curcumin cua té bao
nghé den nudi cdy in vitro.
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EFFECTS OF YEAST EXTRACT ELICITATION ON THE ENHANCEMENT
OF CURCUMIN BIOSYNTHESIS IN CELL CULTURES OF ZEDOARY
(CURCUMA ZEDOARIA ROSCOE)

Tran Vu Ngoc Thi
Department of Biology, Hue University of Sciences
Email: cengocthi@gmail.com

ABSTRACT

Zedoary cell suspension culture with elicitor was added into medium having many
potential to improve the production of curcumin. Our study showed that zedoary cells
reached a maximum fresh weight of 8.22g (0.59g dry weight) after 14 days of culture and
2.74 times higher than the beginning. The results indicated that yeast extract from 0.5-
4.0g/L had different eliciting influences. The cell growth was inhibited and reached the
minimum value of 6.2g/L fresh weight (0.51g dry weight), below 29.17% compared to the
control cells on the medium treated with 4.0g/L yeast extract. However, the addition of
yeast extract into the cultures strongly enhanced curcumin production in zedoary cells.
Curcumin content reached the highest value of 31.69ug/g, so increasing 32.04%
compared to the control in the medium containing 1.0g/L yeast extract. The content of
cucurmin decreases when medium was treated with concentration of yeast extract above
1.0g/L.

Keywords: Curcumin, zedoary, elicitor, suspention cell
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