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TOM TAT

Cay ba bénh (Eurycoma longifolia) la mot loai dugc ligu quy ¢ nude ta va cac nuéc khac trong khu vuc Dong
Nam A, dic biét ba bénh duoc biét dén nhu 1 loai sam cua Malaysia. Da co nhiéu nghién cau trén cay ba bénh
Vi nhleu muc dich khac nhau nhu: y hoc, hop chat tha cap, nhan glong va sinh thdi... Trong nghién ctu nay,
chung téi tién hanh khao sat cac yeu t6 nhu loai va ndng do duong, diéu kién Chleu sang anh huo’ng dén kha
nang hinh thanh phéi thir cip cua cdy ba bénh. Két qua nghlen ctu cho thdy, mau 16p mong phéi vé tinh duoc
cam Gng phat sinh phoi ¢ trén moi truong MS c6 b sung cac ngudn carbon khac nhau nhu fructose, glucose va
sucrose. C4c mau cay dat ty lé phat sinh phdi cao nhat khi dugc nubi Cay trén moi truong ¢6 bd sung fructose
30%, cho ty I¢ phét sinh ph0| thir cap 1a 100% vai s phéi la 7,1 phdi/mau. Trong qua trinh phat sinh phoi thie
Cap, anh sang cung dong vai tro quan trong, dac biét 1a anh sang don sac véi buéc Song la 629 nm ddi véi anh
sang LED do va 462 nm ddi véi anh sang LED xanh. O nghi¢m thic st dung édnh sdng do két hop véi anh sang
xanh theo ty I¢ 80:20 cho két qua phat sinh phéi thir cép ciing nhu s6 phoi hinh thanh dat cao nhat véi ty 18 1a
100% va sb lugng phdi hinh thanh la 16,54 phdi/mau.

Tur khéa: anh sang don sdc, cay ba bénh, fructose, mai truong khoang, phdi vo tinh

GIOI THIEU

Cay ba bénh 1a mot loai cay dwoc liéu thudc ho Thanh thét c6 tén khoa hoc la Eurycoma longifolia, phan bb &
khu vigc Bong Nam A nhuw Malay5|a Viét Nam, Lao, Indonesia, Théi Lan, Myanmar, Cambodia (Shaheed et al.,
2016). Cay ba bénh cé nhiéu cong dung khac nhu 14 cay dwoc sir dung dé tri nglra, trai dung dé diéu tri kiét I|
(Ang et al., 2001). Céc chiét xuét tir ré dwoc dung dé didu tri cac bénh nhuw réi loan chtrc nang tinh duc, 10 hoa,
ung thu, sot rét, tiéu dwong, lo au, cang thang, tao bon, dau nhire, bénh bach cau, Ioang xwong, glang mai, sung
cac tuyen chung cling dwoc s dung nhuw thudc khang sinh, ding kich thich thém &n, bbi bd strc khée va gitp
phuc héi thé lwc (Fiaschetti et al., 2010).

Bén canh nghlen clru vé& cAc tac chiét cAc chat c6 hoat tinh va thr nghlem hoat tinh sinh hoc, thi nudi cay mé loai
cay nay cling da dwoc nghlen ctu. Nam 2000, Aziz va ddng tac gid da nghién ctru cdm (rng tao phoéi soma tir la
mam cay ba bénh trén moi truong MS b sung chét didu hoa khac nhau la NAA va 2,4-D. N&m 2005, Hussein da
nghién cteu vi nhan giéng cay ba bénh bang phuong phap tai sinh cay tw ph0| v tinh. Dé&n nam 2006, Hussein va
dong tac gla da nghién ctu tao chdi bat dinh thanh cong tlr nudi cay ré va than cta cay ba bénh. Nam 2010,
Mahmood va dong tac gid da nghién clru cdm wng mo seo tr cac co quan cla cay ba bénh. Nguon mau duoc
st dung la 14, cudng 14, cudng, than, r& chinh, ré& xo, 14 mam va nuéi cdy trén méi trudng cé bd sung chét diéu
hoa sinh trwdng khac nhau nhw 2,4- D, IAA (aX|t B- mdolyaxetnc) NAA, picloram, dicamba. Iriawati va dong tac gia
(2012) tién hanh nghién clu, vé sy téng hop cac chat the cap cda phoi ba bénh. Trong nghlen clru nay md seo
phat sinh tr hat dwgc nudi cay tang sinh trén méi treeng MS ¢6 bd sung 2,25 mg/l 2,4-D va 2,0 mg/l KIN. Sau khi
tang sinh, md seo dwgc nudi cdy cdm (rng phat sinh phoi trén moi truong MS c6 bd sung 1,0 hoac 2,25 mg/l 2,4-
Dva2,0 mg/l BAP hoac 2,0 mg/l KIN. Sau d6 tién hanh khao sat sw tdng hO’p ctia hop chét the cap trong phdi va
md seo. Keét qua cta nghién ctu cho thay cé trong ph0| va cac md seo co kha néng sinh phéi déu cé chira cac
hop chét thir cAp nhu: alkaloid, dan xuét terpenoid va phenol.

Hién nay, hinh thic nhan gibng cay ba bénh cha yeu la thong qua hat tuy nhién, phuong phap nay hé sb nhan
glong thap béi sb lwgng hat trén céy han ché va méi nam  cay chi cho hat mét l&n do d6 khong dap trng k|p thoi
v&i nhu cau thye t&. Tl nhitng van de trén, chiing t6i da tién hanh nghién ctru phwong phap nudi cayph0| vo tinh
dwéi tac dong coa den LED va nguon carbon khac nhau nhdm tao ra sinh khéi phéi Ion, ddng nhat v& mét di
truyén dé phuc vu cdng tac nhan giéng loai cay nay.

VAT LIEU VA PHUONG PHAP

Vat liéu

Phéi vo tinh nudi tai Phong Céng nghé t& bao thwc vat - Vién Sinh hoc Nhiét d&i dwoc st dung lam vat liéu
nghién ctru ban dau.
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M6i tredng va diéu kién nudi cay
Mbi trweng nudi cly 1a méi trwong MS (Murashige va Skoog, 1962) co6 bd sung 1,5 mg/l 2,4-D két hop véi
2,5 mg/l KIN. Méi trwdrng dwoc hap khir tring bang autoclave & nhiét dd 121°C, 1 atm, trong th&i gian 15 phdt.

Diéu kién tai phong nudi cdy mé ctia phong Cong nghé té bao thyc vat - Vién Sinh hoc Nhiét doi: nhiét do phong
tlr 25 + 2°C; thoi gian chiéu sang la 12 gid/ngay, cwdng do chiéu sang 40 + 2 ymol m™? s™.

Thiét 1ap hé théng chiéu sang tw déng

Beén huynh quang: thi nghiém st dung dén huynh quang tiéu chuan c6 kich thuec 1,2 m, cong suét 36 W/h
(Philip, Vietnam), den nay dwoc st dung lam nghiém thirc d6i chirng. Khodng cach tlr d&n dén nap binh la 25 cm

bén LED: thi nghiém st dung den LED loai day dan 5050 RGB (Céng Ty TNHH bién T ELEK), dién ap 12 V,
cong suét 4 W/m, cuong dd anh sang tir 26 - 30 pmol m? s™, cudn 5 m, 60 dén/m. Bén LED thwong dwoc sir
dung kém theo bd ngudn 12 V vé&i 1 bd didu khién va thu phat tin hiéu. Mbi ké dwng mau cay dwoc thiét ké 4 day
den LED song song v&i nhau, cach nhau 10 cm, ndi véi ngudn dién va bo thu phat tin hiéu. Khoang cach tir cac
day dén LED xubng binh nudi cdy 1a 30 cm. Mau séc cla dén dwoc diéu khién bang phdn mé&m Smartcolor
(Puoc thiét ké béi cong ty ELEK, Viét Nam).

Phan mém Smartcolor dwoc Iap trinh dwa vao mé hinh mau RGB trong d6 cac loai anh sang nhw anh sang do,
anh sang xanh luc va anh sang xanh lam dwoc t hop theo nhidu phuwong thirc khac nhau dé tao thanh cac mau
khac nhau.

Khi bidu dién dwéi dang sé, cac gia tri RGB trong mé hinh 24 bpp (bits per pixel) théng thudng dwoc ghi bang
cap ba sé nguyén gitva 0 va 255, mbi s6 dai dién cho cwong do cia mau do, xanh lyc, xanh lam. Sé lvong mau
toi da sé la: 256 x 256 x 256 = 16.777.216. Vi du: (0, 0, 0) la mau den; (255, 255, 255) la mau trang; (255, 0, 0) la
mau dd; (0, 255, 0) la mau xanh luc; (0, 0, 255) la mau xanh lam; (255, 255, 0) la mau vang; (0, 255, 255) la
mau xanh ngoc; (255, 0, 255) la mau hong canh sen.

Buwéc sdng do dwoc cla anh sang dé la 629 nm va anh sang xanh dwong la 462 nm.
Piéu kién chidu sang trong thi nghiém dwoc thiét |4p nhw sau:

e FL: Anh sang dén huynh quang (P4i chirng str dung trong nudi cay in vitro)

e 100R: 100% anh sang dén LED dé (v&i ty 1é RGB lan lwot 1a 255,0,0)

e 100B: 100% &nh sang dén LED xanh (v&i ty 1& RGB lan lwot 1a 0,0,255)

e 90R:10B: 90% &nh sang LED dd + 10% anh sang LED xanh (v&i ty 1& RGB lan lwot [a 229,0,26).
 80R:20B: 80% anh sang LED dd + 20% &anh sang LED xanh (v&i ty I& RGB lan lwot [a 204,0,51).
e 70R:30B: 70% anh sang LED dd + 30% &anh sang LED xanh (v&i ty I& RGB lan lwot [a 178,0,77).
e 60R:40B: 60% anh sang LED dé + 40% anh sang LED xanh (v&i ty 1& RGB 1an luot 1a 153,0,102).
e 50R:50B: 50% anh sang LED dé + 50% anh sang LED xanh (v&i ty 1& RGB 1an luot 1a 128,0,127).
e 40R:60B: 40% anh sang LED dd + 60% &nh sang LED xanh (v&i ty 1& RGB 1an lwot 1& 102,0,153).
* 30R:70B: 30% anh sang LED dd + 70% &anh sang LED xanh (v&i ty I& RGB lan lwot [a 77,0,178).
e 20R:80B: 20% anh sang LED dd + 80% anh sang LED xanh (v&i ty 1& RGB lan lwot [a 51,0,204).
e 10R:90B: 10% anh sang LED d& + 90% anh sang LED xanh (v&i ty 18 RGB |an lwot 1& 26,0,229).

Tuy vao muc cla tirng thi nghiém ma cac mau cly sé dwoc dat dwdi cac loai anh sang va ty 1& anh sang
khac nhau.

B6 tri thi nghiém

Anh hwéng cda loai va néng dé carbohydrate (sucrose, fructose va glucose) Ién st hinh thanh phoi the
cép cdacay ba bénh

Muc dich thi nghiém: Khao sat sy phat sinh phoi thi cAp tr mau cdy lat méng phoi vo tinh cla cay ba bénh trong
moi tredng bo sung cac loai dwong khac nhau nhw sucrose, fructose va glucose. Tt d6 xac dinh sy anh hwéng
cula sucrose, fructose va glucose Ién qua trinh phat sinh phéi thr cap ctia phéi cay ba bénh.

Quy mé thi nghiém: 3 mau/binh x 3 binh/6 co' s& x 15 NT x 3 LLL = 405 mau.

Céch thyc hién: Cac phoi vo tinh hinh cau dwoc cét lat mong co kich thwoc 2 x 2 x 0,5 mm (doc x ngang x bé
day) dwoc cay Ién moi tru’c‘yng d& dwoc chuan bj treée. Cac binh mau dwoc dat trong phong thi nghiém cé cwong
dd anh sang 40 + 2 pmol m™ s™* vai nhiét d6 dwoc duy tri & 25 + 2°C va dd am cda phong thi nghiém dam bao

trong khoang tr 70 - 80%, thdi gian chiéu sang la 12 gid/ngay.

B6 tri thi nghiém: Thi nghiém dwoc bd tri theo kiéu hoan toan ngau nhién, 2 yéu t6 véi 15 nghiém thire, 3 1an
13p lai.

Chi tiéu theo ddi: Sau 40 ngay nudi cdy tién hanh thu thap sb liéu v6i cac chi tiéu vé ty 1& hinh thanh phoi,
sO lwgng phdi hinh thanh.
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Kh&o séat sw dnh hwong cda diéu kién chiéu sang |&én sw phéat sinh phoi thi cdp ter phéi vo tinh cay
ba bénh

Céch tién hanh: Phéi vo tinh cay ba bénh dwoc cdy l1én méi trudng MS bd sung 1,5 mg/l 2,4-D két hop véi
2,5 mg/l KIN. Sau d6, mau cdy dwoc dat dwdi cac didu kién chiéu sang khac nhau nhw 100% LED dé, 100%
LED d6; 90% LED d6 + 10% LED xanh; 80% LED dd + 20% LED xanh, 70% LED dé + 30% LED xanh; 60% LED
dd + 40% LED xanh; 50% LED d6 + 50% LED xanh. Thi nghiém dwgc bé tri theo kiéu hoan toan ngau nhién va
dén huynh quang duwoc st dung lam nghiém thire d6i chirng.

Chi tiéu theo ddi: Sau 40 ngay nudi cdy tién hanh thu thap sé liéu véi cac chi tiéu vé ty 1& hinh thanh phoi, sb
lwgng phdi hinh thanh.

Phwong phap theo déi cac chi tiéu

Ty & méau hinh phéi thanh dwoc tinh bang céng thire:
. . N S6 mAu hinh thanh phoéi
Ty 1& mau hinh thanh phéi (%) = ~ — * 100
i Tong s6 mau
SO lwgng phdi trung binh hinh thanh dworc tinh theo cdng thic
Tdéng s6 phoi hinh thanh

S6 lwgng phoi hinh thanh = %
Tong s6 mau

Phwong phap bé tri thi nghiém va xt ly sé liéu

Thi nghiém dwoc bd tri hoan toan ngau nhién (Completely Randomized Design-CRD). Trung binh cac chi tiéu
theo d6i gitra cac thi nghiém dwoc xt Iy bang phwong phap phan tich phwong sai (ANOVA), sau d6 dwgc thong
ké v&i do tin cay p < 95% bang phan mém Minitab 16.0.

KET QUA VA THAO LUAN

Aph hwéng cua loai va ndng doé carbohydrate (sucrose, fructose va glucose) I&én sw hinh thanh phéi th
cap cua cay ba bénh

Dwa vao két qua bang 1 cho thay, loai va nong do dwdng da co sw tac dong tich cuwe dén sw hinh thanh phoi the
cép clia cdy ba bénh. Trong nghiém thirc ddi chirng khodng b sung duong, mau cay khong cé sw hinh thanh phéi
th&r cap va da chét sau 40 ngay nudi cay. Ty |& hinh thanh phoi thir cap trong cac nghiém thirc thay déi phu thudc
vao loai va ndng dd dwong duoc bd sung vao moéi trwo’ng nudi cay. Dbi voi yeu td loai dudng thi dwong sucrose
cho ty I& hinh thanh phéi thir cAp cao hon so v&i cac loai dwong con lai. Xét ve yéu t6 ndng dd dwong thi ndng
dd dworng & mire 30 g/l 1a cho ty 1& hinh thanh phéi thir cAp cao nhat. Nghiém thikc cho ty & hinh thanh phoi thi
cap cao nhéat la nghiém thirc bd sung fructose voi ndng do & mire 30 g/l. Déi véi loai duong la fructose thi ty 18
hinh thanh phoi thir cap cao nhét tai ndng do 30 g/l. Déi v6i loai dwong 1a sucrose thi ndng d6 & mirc 50 g/l chi ty
1€ hinh thanh ph6i the cép cao nhét. Twong tw dbi voi loai dwong la glucose ty 1& hinh thanh phoi the cap dat gia
tri cao nhét tai nong d6 50 g/l. Trong t4t ca cac nghiém thirc, nghiém thirc cé ty I& phat sinh phoi thir cAp cao nhat
la nghiém thirc bd sung 30 g/l fructose.

Bang 1. Anh hwéng caa loai va néng dd dwéng Ién ty 1& hinh thanh phéi thw cp
cula mau cay sau 40 ngay (Pon vi tinh: %)

Loai dwong (D) Néng dd (g/!) (B) Trung binh
0 30 50 70 90 b
Fructose o" 100,0? 74,6™ 51,9°f 22,29 49,7°
Sucrose o" 72,5%¢ 96,3% 77,8 72,5 63,8"
Glucose o" 65,1 77,8 55,6 37,01 47,18
Trung binh B o° 79,2 82,9" 61,8° 43,9°

Fg=77,8* Fp=57"* Fgp=6,8* Cv=20,0%

Sé liéu ty 16 tao md seo duwoc chuyén déi theo cong thire (Vx) truée khi xi Ii théng ké. Nhing chi s6 khac nhau
(a,b,c...) thé hién st khac biét vé mat thong ké & murc xac suat p < 0,01 (**).

Anh hwéng cda loai va néng dé dwong I1én sé lwong phoi vo tinh hinh thanh ter m4u cdy phat sinh phoi
thir cap cda cay ba bénh

Ket qua bang 2 cho thay, sb lwgng phoi the cap hinh thanh trong cac nghiém thirc chju anh hwdng béi loai va
ndng dé dwdng bd sung vao moi trwong nudi cay. Xet vé yéu to loai dudng thi dwdng sucrose cho so lwgng phoi
vd tinh hinh thanh cao nhét. Xét vé yéu t6 néng dd thi mirc ndng d6 dwdng cho sb lwong phdi cao nhét 1a mic
50 g/l, tuy nhién, vé mat théng ké thi sé lvong phdi thir cdp & mirc nong dd 30 g/l va 50 g/l la twong dwong nhau.
Trong tat ca cac nghiém thic, nghiém thc cé sé lwgng phdi cao nhat 1a nghiém thic bo sung 30 g/l fructose voi
sb lwong phéi thtr cap trung binh 1& 7,1 phbi/mau.
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Bang 2. Anh hwéng cua loai va nong dé dwong lén s6 lwong phoi vo tinh hinh thanh
sau 40 ngay nudi cay (Pon vi tinh: ph6i/mau)

Loai dwong (D) Néng dd (g/!) (B) Trung binh B
0 30 50 70 90
Fructose 09 7.1° 4,2 1,9% 0,4%" 2,7°
Sucrose 09 3,2 5,4 4,4 4,2 34"
Glucose 09 3,2 3,39 1,59 2,8d"" 2,4°
Trung binh B 0°¢ 4,53" 4,62" 2,61° 2,49°

Fg =90,8** Fp=12,1* Fgp =21,1** Cv=20,86%

Nhéng chi¥ sé khac nhau (a,b,c...) thé hién sw khac biét vé mat théng ké & muc xac suét p<0,01 (**).

Trong méi tredng nudi cay bd sung fructose, khi ndng do frucrose ting I&n thi s Iucmg phoéi giam dan, s Iwong
phoi thee cap hinh thanh cao nhat tai m&rc ndng d6 30 g/l. Péi véi cac nghiém thire bd sung sucrose, mirc ndng do
50 g/l cho so lwgng phoi thir cép dat gia tri cao nhét v&i 5,4 phdi/mau. Trong cac _nghiém thtre bd sung glucose,
sb lwong ph0| thir cap hinh thanh it hon so v&i cac loai dwong khac. Trong do, sé lwgng phoi thir cap dat gia tri
cao nhat cla cac nghiém thirc bd sung glucose la & nong do 50 g/l vai sO lwgng phdi trung binh 1a 3,3 ph0|/mau
Trong nghiém thirc d6i chung (khdng bo sung duong) mau cly khong nhéan dwoc nguon carbohydrate can thiét
cho sy sinh trwdng va phat trién. Do d6, mau khong hinh thanh phéi thir cAp va cé dau hiéu hda nau va chét sau
40 ngay nudi cay.

Tor két qué cta thi nghiém cho thdy, dwéng c6 vai trd quan trong trong sy sinh trwéng va phét sinh phéi thir cap
ter phdi vo tinh cla cay ba bénh. Trong ba loai dwong dwoc khéo sat thi sucrose la loai duong cho ty & hinh
thanh phéi thiv cap cling nhw sb lwgng phéi thir cAp hinh thanh cao nhét, tuy nhién fructose & nong do thap cho
kha nang kich thich sb lwgng phéi hinh thanh cao hon sucrose. Két qua nay twong tw véi két qué cta nghién ctru
anh hwcyng clia dwong I1én sy phat sinh phdi vo tinh cla cay xa lach (Fuminori, 1996). Nghién ctu cho thay
fructose & ndng dé thap cé tac dong sw hinh thanh phdi cao hon so véi dwong sucrose. Ngoai ra, trong nghién
clu vé& su anh hwéng cta duwong glucose va sucrose lén sy phat sinh phdi trén cay T. indica. Két qua da cho
thdy dudng cé tac dong lén sw phat sinh phéi ctia cay T. indica va trong hai loai dwéng khao sat thi dwong
sucrose c¢6 tac dong phat sinh phdi cao hon so véi glucose (Dennis, 2006). Biéu nay cho thay tly thudc vao loai
thwc vat ma tac dong cua cac loai dwong khac nhau ciing khac nhau.

Anh hwéng cua diéu kién chiéu sang 1én sw phat sinh phoi tht cap tir phoi vo tinh cha cay ba bénh

Anh sang & mét trong nhing yéu t6 chinh trong qua trinh sinh trdng va phat trién, tdc dong dén cac dac diém
phét sinh hinh thai cta thwc vat. Mot sb nghién cru trwde day thuong dwoc dat trong anh sang co cuong do va
thoi gian chiéu sang phu hcyp nhét, nhwng thong thuong cac ché do chiéu sang cda thi nghiém nuéi cay in vitro
thwerng khong phai 1a &nh sang t&i wu nhat cho mét mé cly phét trién, ma chi 1a da anh sang dé cay ton tai hay
chi thich hop véi mét thdi didm nhét dinh trong thi nghiém va ché do anh sang dwoc chon cé pham vi réng cho
nhiéu loai cay (George et al., 2008). Cac diode phat quang - LED c6 thé khac phuc dwoc nhitng nhuwoc diém nay,
voi loi thé Iwa chon dugc budc séng xac dinh, thé tich va khéi lwgng nho, chu truc dac, tudi tho cao va it téa
nhiét. Anh sang LED da va dang dwoc &ng dung trong c&c phong nudi cdy mé ciing nhw trong cac nha kinh cong
nghé cao. Nhiéu nghién ctru da tng dung thanh cong hé théng chiéu sang don séc trong kich thich sinh trwéng,
phét trién & cay trong Tanaka va dong tac gia (1998) da cho thy sw sinh trwéng 14, ham lwong chlorophyll khéi
Iucyng chdi va ré déu cé anh hwéng khi cay dia lan in vitro sinh trwéng dwdi dén LED. Twong tw, Lian va dong tac
gia (2002) nghlen ctu anh hwéng cta LED xanh dwong, LED dé, LED xanh dwong két hop LED dd Ién sy tai
sinh chéi tlr vay cu Liliumoriental hydrib ‘Pesaro’. Ngoai ra, nhidu két qua kha quan khi tng dung hé thong chiéu
sang don s&c trong nudi cdy mé té bao thuc vat da dwoc ghi nhan & mot sé dbi twong nhw bach dan, hé diép,
chudi, lan y, dau tay,... (Nguyén Ba Nam va ddng tac gia, 2012).

Két qua bang 3 cho thay, phéi vé tinh cay béa bénh khi nudi cay in vitro trong cac diéu kién chiéu sang khac nhau
da anh hwéng khac nhau Ién sy sinh trwdng va phat sinh hinh thai phéi. Trong 8 nghiém thirc dwgc khao sat voi
cac diéu kién chiéu sang khac nhau, nhin chung, sw sinh trwéng cla phéi vo tinh cay ba bénh trong diéu kién
chiéu sang bang dén huynh quang, dén LED dd, dén LED dd va két hop dén LED xanh dwong va dé vai ty lé
khac nhau c6 sy khac biét y nghia v& mat théng ké.

Trong cac nghiém thirc dén don séc déu cho ty 18 hinh thanh phoi dat 100%. Da c6 nhiéu nghién ctru (rng dung
thanh cong hé thdng chiéu sang don séc trong kich thich sinh trwdng, phét trién & cay trdng. Anh sang don sic
ctia d&n LED dwoc phat ra tir diod ban dan cho anh sang c6 quang phd hep. Hai mau dé va xanh dwong clia dén
LED & budc song twong (rng 1a 660 nm va 460 nm. Quang phd dén LED gan triing véi quang phé hap thu cuc
dai diép luc t cla cay. Do do, cay c6 thé hép thu ti da dé chuyén nang lugng anh sang don séc thanh nang
lwgng té bao cho cay str dung (Dwong Tan Nhut et al., 2003).
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Khi két hop hai dén LED d6 va LED xanh dwong theo nhiing ty 1& khac nhau lai c6 sy khéac biét vé ty |& hinh
thanh phoi. O nghlem thire véi ty 1€ 80% LED d6 + 20% LED xanh dwong va 50% LED dé + 50% LED xanh
dwong, 100% phéi vé tinh dwoc nudi cdy da phat sinh phdi mai. O nghiém thirc véi ty 1& 70% LED dé + 30% LED
xanh dwong cho ty 1& hinh thanh phdi trung binh la 87,5%. Con & nghiém thirc vai ty 1€ den 90% LED dé + 10%
LED xanh dwong va 60% LED dd + 40% LED xanh dwong cho ty I& hinh thanh phdi thap nhét trong tat ca cac
nghiém thirc dwoc khao sat (85%).

Bang 3. Anh hwéng cuaa cac ché do chiéu sang khac nhau 1&n ty 1& hinh thanh phoi
cua cay ba bénh sau 40 ngay nudi cay

Loai dén Ty Ié hinh thanh ph6i (%) Sé lwgng phai trung binh (phdi)

LED d6 100% 100° 11,76°

LED xanh 100% 100% 6,47

LED d6 90% + LED xanh 10% 85" 6,94'
LED dé 80% + LED xanh 20% 100° 16,542
LED d6 70% + LED xanh 30% 87,5" 12,94°
LED dé 60% + LED xanh 40% 85° 8,58°
LED dé 50% + LED xanh 50% 100° 11,82¢
Pén huynh quang (PC) 100% 14,50°
CV (%) 7,68 30,84

Sé ligu 1a gia tri trung binh cda 3 1&n 14p lai; CV: hé sé bién thién; cac ki tw a, b, c... theo sau khéc nhau biéu hién
sw khac biét c6 y nghia vé mat théng ké & mirc P<0,05.

Tuy nhién, vé sé lwong phoi trung binh gitra cac nghlem thire lai c6 sw khéac biét dang ké. Anh sang dd c6 vai tro
guan trong trong quang hgp va tong hcyp tinh bdt & thwe vat, anh sang xanh lai th& hién vai trd trong hinh thanh
chlorophyll, phat trién luc Iap, dong mé& khi khdng va quang phat sinh hinh thai (Tennessen 1994; Tripathy,
1995). Trong thi nghiém nay, gi®a 8 nghiém thirc dwoc khdo sat c6 sw khac biét y nghia vé mat thong ké.
Nghiém thrc dén huynh quang (14,5 phéi/mau cdy) cho ra sb phéi trung binh cao hon 100% LED dé va 100%
LED xanh dwong (Hinh 1a,b,c). Trong 3 nghiém thirc néu trén, nghiém thirc st dung 100% LED xanh dwong cho
ra s6 phoi trung binh thap nhét (6,47 phdi/mau cay) cling 14 nghiém thirc c6 sé phoéi trung binh thap nhét trong 8
nghiém thirc den duwoc khao sat trong thi nghiém nay. O cac nghiém thie sir dung dén LED v&i cac ty 1& két hop
khac nhau c6 sb Iwo’ng phdi trung binh hinh thanh khac nhau. & nghiém thiec véi ty 16 80% LED d6 + 20% LED
xanh dwong cho so Iucmg phdi trung binh cao nhét trong cac nghlem thirc két hop ty 1& dén LED khac nhau va
ciing la nghiém thirc c6 sO phoi trung binh cao nhét trong t&t cd cac nghiém thic dwoc khdo sat (16,54 ph0|/mau
cay) (H|nh 1e) O nghiém thirc véi ty 1& 90% LED d6 + 10% LED xanh dwong cho s6 lwong phéi trung binh thap
nhét so V@i cac nghiém thic két hop ty 1& LED xanh dwong va dd (6,94 phdi/mau cy), khdng c6 su khac biét y
nghia vé mat théng ké so véi nghiém thire si dung 100% LED xanh dwong.

Trong nghién cru nay, ching toi cung ghi nhan sy hinh thanh phoi glan tiép théng qua md seo (Hinh 2a,b) va
sy da dang vé& cAu tric phéi trong qua trinh phét trién nhw phéi hinh cAu, phdi hinh tim, phdi hinh thay 16i (Hinh
2c, d, e,f).

Hinh 1. Hinh thai phoi hinh thanh sau 40 ngay nudi cay phoi cay ba bénh
a) Bén huynh quang; b) 100% LED d0; ¢) 100% LED xanh; d) 90% LED dé + 10% LED xanh; €) 80% LED d6 +
20% LED xanh; f) 70% LED d6 + 30% LED xanh; g) 60% LED d6 + 40% LED xanh; h) 50% LED d& + 50% LED xanh.
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P e
Hinh 2. Hinh thai giai phau phc‘gi vo tinh dwéi kinh soi noi
a,b. phdi hinh thanh ttr md seo; c. phdi hinh cau; d. phéi hinh tim; e,f. ph6i hinh thay 16i.
KET LUAN

Thanh phan va néng d6 carbohydrate c6 anh huéng dén sy phat sinh phoi thir cap tir phoi vo tinh ba bénh.
Buong fructose ¢ nong do 30 g/l thich hgp cho sw phat sinh phoi tir mau cay I16p mong phoi, véi so luong phoi
dém duwoc trung binh la 7,1 phéi/mau.

Ty & dén 80% LED d4 + 20% LED xanh dwong 1a tét nhét cho sw phét sinh phéi thir c&p tlr phdi vo tinh cia cay
ba bénh.

L&i cam on: Nhom tac gia xin chan thanh cam on S& Khoa Hoc va Cong Nghé Thanh Phé Hé Chi Minh da hé
trg kinh phi dé thuc hién nghién ciu nay (theo hop dong s6 64/2018/HD-SKHCN ky ngay 21/6/2018).
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EFFECTS OF CARBOHYDRATE, LIGHTING CONDITIONS ON THE
SECONDARY SOMATIC EMBRYOGENESIS OF EURYCOMA LONGIFOLIA

Tran Trong Tuan®, Nguyen Thi Duoc?, Nguyen Thi Huyen Trang®, Trinh Thi Huong?, Dang Thi Kim Thuy?,
Tran Thi My Tram®, Nguyen Thi Thu Hang", Do Dang Giap®, Nguyen Hai Son?

! Plant Cell Technology Department, Institute of Tropical Biology
2 Faculty of Biotechnology, HOCHIMINH City University of Food Industry
® Faculty of Agriculture and Fisheries, CuuLong University - Vinh Long

SUMMARY

Ba benh (Eurycoma longifolia) is one of the well-known folk herbal plants in Vietnam and the other countries in
Southeast Asia region, especially it is known as a Malaysian ginseng. There have been many studies on
E. longifolia with different purposes such as medicine, chemical constituents, propagation, and ecology... In this
study, the factors that affect secondary somatic embryogenesis of E. longifolia were carried out. The results
showed that the somatic embryogenesis was induced on MS medium with different carbohydrate sources such as
fructose, glucose and sucrose. The embryogenesis rate was the highest when explants were cultured on medium
supplemented with 30 g/l fructose, with the embryogenesis rate of 100% and the number of somatic embryos of
7.1 embryos/explants. The lighting condition also plays an important role during the process of secondary
embryogenesis, especially monochromatic light with a wavelength of 629 nm for red LED and 462 nm for blue
LED. In the experiment applied red LED and blue LED at the ratio of 80:20, the results showed that the
secondary embryogenesis rate as well as number of somatic embryos formed were the highest with 100% and
16.54 embryos/explant, respectively.

Keywords: Monochromatic light, Eurycoma longifolia, fructose, mineral media, asexual embryo.
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