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TOM TAT

Cay xa den (Ehretia asperula Zoll. & Mor.) c¢6 chira cac hop chit nhu flavonoid,
saponln trlterpen0|d qumon Nghién ctru ndy tim hiéu vai tro cua kinetin d6i véi kha ning
tao chdi tir mau cay dot than ex vitro va anh huéng cta dén LED (light emtting diodes) 1én
su sinh truong va kha nang khang oxy hoa, ham luong phenolic cua mau cao chiét cay xa
den nuodi ciy ln vitro. Cac mau choi xa den ex Vltro dugc nudi cay trén moi truong MS co bd
sung KIN & ndng d6 3,0 mg/L dat ty 16 mau cdy hinh thanh chdi 1a 100%, sé chdi hinh thanh
dat 1,57 chdi/mau. Cac mau chdi ciy xa den in vitro dat chidu cao khoang 2,0 cm duoc nudi
cdy trén moi truong MS khong bo sung chit diéu hoa sinh truéng thuc vat, duoc dat dudi cac
diéu kién anh sang khac nhau, bao gom: 100% LED do, 100% LED xanh, anh sang LED do6
va LED xanh két hop véi ty 18 50: 50, 70:30, dén growth light va dén huynh quang dugc sur
dung lam mau ddi chimg. Sau 4 tudn nudi cay, cay xa den in vitro nuoi cay dudi anh sang
ctia dén growth light co khéi lugng tuoi, chiéu cao cdy va s6 14 thu dugc cao nhét (tuong ng
1,57 g, 4,46 cm va 9,11 14). Bong thoi, cac mau chdi nudi cdy dudi anh sang dén growth
light co6 ham lugng phenolic (81,06 mg GAE/g cao chiét) va kha nang khang oxy hoa (ICs 14
0,1166 mg/L) cao hon so véi cac thi nghiém con lai. Ngoai ra, mau cao chiét xa den co6 sy hién
dién cua cac nhom hop chét thir cip khac nhu carbohydrate, protein-amino acid, chat béo.

Tor khéa: Hoat tinh khang oxy hoa, ham lugng phenolic, in vitro, sinh truéng, Xa den.

1. MO PAU

Hién nay, di c6 nhiéu nghién cttu cho thiy céc loai cdy duoc liéu co kha ning khang
oxy hoa nhu sam Ngoc Linh, lan thach hoc, cay ngii sic (Lantana camara) [1-3]. Cay xa den
phan b nhiéu & khu ve Bong Nam A, trong d6 c6 Viét Nam, duge xem 1a duoc lidu quy c6
chira cac chat nhu: flavonoid, saponin triterpenoid, quinon. Theo Dong y, cay Xa den c6 vi
dang chat, tinh han, ¢ tac dung hitu higu trong diéu tri mun nhot, ung thiing, ti€u viém, giai
doc, giam tiét dich trong xo gan cb chuong. Nam 2006, Ly et al. da cong bd phat hiégn méi
vé kha ning chong oxy hoa cua dich chiét 1a xa den [4]. Cao chiét methanol 50% cua 14 xa
den kho chua cac hop chat phenolic gém rutin, kaempferol 3-rutinoside, rosmarinic acid,
lithospermic acid, lithospermic acid B va ba oligomer méi cua rosmarinic acid, mot dimer va
hai trimer. Cac chat nay c6 kha nang khang qua trinh oxy hoa cac gdc ty do rat manh. Lé Thi
Huyén va ctv da nghién ctru vé hoat tinh gay doc té bao cua xa den trong viéc khang té bao
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ung thu phéi va ung thu gan & nguoi [5]. Két qua cho thiy 3 chét duoc phan 14p tir xa den
goém: 5a-olean-12-en-3p-ol (- Amyrln) B-Amyrin-3-O-succinate; 6-methoxy-2,2-dimethyl-
5-nitrogen-2H-chromen-7-ol déu co tac dung voi dong té bao ung thu phdi & mic vira phai.

Anh sang 1a mot trong nhing yéu t6 méi trudng thiét yéu cho su phat trién va dong vai
tro diéu tiét qua trinh phét trién va trao d6i chat cua thyc vat. Cac ngudn sang thong dung
nhu dén huynh quang, dén natri 4p suat cao va bong den duoc su dung cho trong trot trong
diéu kién moi truong co kiém soat. Trong nhitng nim gan day, cic ngudn sang truyén théng
dugc thay thé bang cac dén LED (Light emitting diode). Dén LED 1a mot nguon nang luong
day hira hen cho cong nghé nudi cay mo voi khd nang nang cao qua trinh tdng trudng sinh
hoc nho vao kich thuge nho, CAu tric ran, an toan, it toa nhiét, tudi tho cao. Anh sang don
sic bao gdm cac bude song co loi cho qua trinh quang hop, tir d6 anh hudéng dén qua trinh
phat sinh hinh thai va tich liiy cic hop chét c6 hoat tinh sinh hoc. Anh huong cua dnh sang
don sic 1én sy sinh truéng ciing nhu tich luy hop chat thir cip ciia mot sb loai cay da duoc
nghién ctru. Nghién ctru caa Manivanna et al. di cho thdy anh sang xanh thuc day su sinh
truong, ham luong hop chit thir cp va dac biét 1a kha nang khang oxy hod cua cay dia
hoang (Rehmannia glutinosa) nudi cay in vitro [6]. Nghién ctu ciia Dong et al. ciing di cho
thdy su tic dong cuia anh sang don séac 1én sy sinh truong, sinh khdi, kha ning khang oxy hoa
cua cay lta mi (Triticum aestivum L.) [7].

Hién nay, cac nghién ciru vé kha nang khang oxy hoa, khang té bao ung thu... cling da
dugc thyc hién, tuy nhién van chua c6 nhiéu nghién ctu vé nguon dugc ligu in vitro. Nghién
ctu nay st dung phuong phap xac dinh hoat tinh bat goc ty do 2,2-diphenyl-1-picryl-
hydrazyl (DPPH) dé khao sat kha ning khang oxy héa ciia cic miu cdy xa den in vitro khi
nudi cy dudi cac nguﬁ)n anh sang don sdc khac nhau, nham thu dwoc san pham c6 san lugng
cao va hoat tinh tit, phuc vu cho myc dich dugc va my pham. Két qua ndy md ra xu hudéng
nghién ciru méi va 1a tién dé cho cac nghién ciru V& viéc sir dung ngudn dugc liéu trong
phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu nghién ciu

Ngudn mau sir dung trong nghién ctru nay 1a cac chdi cay xa den nudi cdy in vitro dat
chiéu cao 2,0 cm.

2.2. Phwong phap nghién ciru

2.2.1. Khdo sdt anh hwong cua kinetin dén qud trinh khéi tao choi cdy xa den

Céac mau ddt than xa den ex vitro dugc khir tring bang thay ngén clorua (HgCly) 1%o
trong 10 phut theo phuong phép cua Tran Trong Tuan et al. [8]. Cac mau song va khong nhidm
sau 1 tuan nudi cdy, duoc cdy chuyén sang méi trudng Murashige va Skoog (MS) [9] ¢6 bd
sung 8 g/L agar (Cong ty Viét X0, Viét Nam), 30 g/L duong sucrose va kinetin (KIN) ¢ cac
ndng do lan luot 12 0,0; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5; 4,0; 4,5 va 5,0 mg/L.

Sau 4 tuan nudi cay, tién hanh 1ay so liéu cac chi tiéu sau ty 1& mau hinh thanh chdi, s6
chdi phat sinh/mau, chiéu cao chdi.

2.2.2. Anh hwrong Ciia dén LED dén sy sinh truong cdy xa den nudi cdy in vitro

Céac mau chdi in vitro ¢ chiéu cao 2,0 cm thu nhan & thi nghiém trén dugc cdy vao
binh thuy tinh 500 mL chira 50 mL moi trudng nudi cay. Moi truong duoc sir dung trong thi
nghiém la moi treong khoang co ban MS da dwoc diéu chinh khong bo sung chat diéu hoa
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sinh trudng thyc vat cua Tran Trong Tuan et al., pH moi truong duge didu chinh & khoang
5,7-5,8 va dugc hap khir trung ¢ 121 °C, 1 atm trong 20 phat. Moi nghiém thuc cay 3 binh,
moi binh cay 5 mau, két qua la tri s6 cua 3 lan 1ap lai.

Binh nudi ciy duoc dit dudi 6 diéu kién chiéu sang khac nhau:

+ FL: Anh sang dén huynh quang (Philip, 36W, 1,2 m) véi cuong do anh sang la
18 =2 pmol m?s™*

+ GL: Anh sang dén growth light: LED dang tuyp 1,2 m (Trung Qudc); ty 1¢ dén 70%
LED d6 két hop vai 30% LED xanh véi cudng d6 anh sang 1 18 + 2 pmol m? s™.

Hé thong dén LED panel duoc thiét ké dua vao su két hop gitra bong dén LED xanh ¢
budc song 450-470 nm va bong LED do6 c6 budc song 650-665 nm trén mot béng mach c6 kich
thudc 10 x 50 cm. Moi bang mach gom 480 bong LED, s6 bong cac loai thay doi theo ty 1€ ket
hop gitta LED d6 va LED. Cudng d6 anh sang dugc do bang may LI-250A (LI-COR®, M).

+ R: 100% 4nh sang LED do (480 bong LED do) vé6i cuong d6 anh sang 13 16 + 2 umol m2s™.

+ B: 100% 4nh sang LED xanh (480 bong LED d6) véi cuong d6 4nh sang 14 16 + 2 pmol m?s™,

+ 50R:50B: 50% anh sang LED do (240 bong LED do6) + 50% anh sang LED xanh
(240 bong LED xanh) véi cuong d6 anh sang 1a 14 + 2 pmol m?s™.

+ 70R:30B: 70% anh sang LED do (336 bong LED d06) + 30% anh sang LED xanh
(144 bong LED xanh) véi cuong d6 anh sang 1a 14 + 2 pmol m?s™.

Mau cay dugc nudi trong didu kién chiéu sang 12 gio/ngay nhiét do nudi cdy 24 + 2°C.

Theo ddi két qua sau 4 :[uén nudi céy dua trén chi tiéu sau: Chiéu cao cay (do tir géc dén
dinh sinh trudng cua cay), so 1a/cay, khoi lugng tuoi, khoi lugng kho.

2.2.3. Pinh lwong ham leong phenolic ¢é trong mau cdy

Tién hanh theo phuong phap Folin-Ciocalteu va c6 sira doi theo Singleton et al. [10].

Chuan bj thudc thir Folin-Ciocalteu loang, dung pipet chuyén 100 pL thuée thir Folin-
Ciocalteu (10X) vao ong falcon 15 mL va pha loang mau theo ty I¢ (1:10).

Chuan bi dung dich natri carbonate 7,5% (w/v): Can 37,50 g natri carbonate khan
(Na,CO3) cho vao binh dinh mirc 500 mL, thém nuéc am dén nira binh, lac déu dé hoa tan
natri carbonate, d¢ ngudi dén nhiét do phong, pha lodng bang nuéc den vach dinh mirc va
tiép tuc lac deéu.

Chuan bi dung dich chuan gbc gallic acid, twong duong véi gallic acid khan nong do
1000 pg/mL: Céan 0,110 g gallic acid ngdm nudc (M = 188,14) cho vao binh dinh muc
100 mL, lac déu dé hoa tan gallic acid trong nudc, pha loang dén vach dinh muc va tiep tuc
lac déu cho dén khi hoa tan hoan toan.

Pha loang dung dich gallic acid theo cac ndng d6 0, 25, 50, 100, 150, 200 pug/mL dé xay
dung duong chuan.

Dung pipet hat 100 pL dung dich gallic acid lan luot theo céac ndng d6 0, 25, 50, 100,
150, 200 pg/mL va cac mau dich chiét dugc pha lodng & cac nong do 1,0; 0,5; 0,25 mg/mL
vao cac ong eppendorf, sau d6 tiép tuc hit 500 pL dung dich thuoc thir Folin vao va u trong
budng tdi 4-5 phut. Sau d6, hut 400 pL dung dich Na,CO; vao mdi éng, ddy nip va lic déu.

N U ¢ nhiét d6 phong 60 phit trong diéu kién tbi, sau do hat 200 plL bom vao cac giéng. Po
mau & budce soéng 765 nm. AOD dugc tinh theo cong thirc AOD = OD(Mau) - OD(Bo6i chirng).

Ham luong phenolic tong s6 dugc tinh dya trén do thi duong chuan, dwoc biu thi bing
mg duong lugng gallic acid (GAE) trong 1,0 g cao chiét.
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2.2.4. Dinh tinh mét s6 nhém hop chat thiz cdp cé trong mau xa den in vitro

Chudn bj dich chiét: Bot mau xa den kho ¢6 khéi lugng 5g dugc chiét bang dung méi
methanol (3 1an, mdi 1an 30 mL) [11]. Loc, thu dich va ¢6 quay dich chiét dén khi con thé tich
khoang 50 mL. Dich chiét ¢6 dic dugc dung dé dinh tinh cic nhom hop chat: Alkaloid,
carbohydrates, glycosides, protein va amino acids, dau va chét béo, phenolic va tannins.

_ Dinh tinh alkaloid: Hiat 10 mL dich Chié} ¢d dic vao 6ng nghiém. Pinh tinh alkaloid
bang thuoc tha Wagner, két tia mau do niu xuat hién chirng té c6 sy hién dién cua alkaloid.

Pinh tinh carbohydrate: Hat 5 mL dich chiét c6 dic vao 6ng nghiém, cho thém 1,0 mL
dung dich Fehling A (CuSO,) va 1,0 mL dung dich Fehling B (hdn dich caa NaOH véi mudi
tartrate ciia Na va K c6 cong thic NaOOC-CHOH-CHOH-COOK), dun cach thity hon hop.
Néu co két tua d6 gach dudi day dng nghiém ching to c6 su hién dién cua carbohydrate.

Pinh tinh glycosides: Hit 2,0 mL dich chiét c6 dic vao dng nghiém, cho thém 3,0 mL
chloroform va lic déu. Hon hop dung dich tach thanh 2 16p: 16p c¢6 mau tring trong sudt va
I6p c6 mau xanh duyc. Tiép tuc cho thém 10% dung dich ammoniac vao, 16p dung dich triang
trong suét chuyén sang mau hdng ching to ¢ sy hién dién cua glycosides.

Dinh tinh protein va amino acid: Hat 2,0 mL dich chiét co dic vao 6~ng nghiém, thém
1,0 giot dung dich dong sunfate, ticp tuc cho 1,0 mL ethanol (95%) vao. Hon hop dung dich
xuat hién mau hong cho thay c6 sy hién dién cua protein.

_ Dinh tinh chit béo (spot test): Hut vai giot dich o déc 1én gidy thdm, tai noi nhé dich
chiét c6 vét dau trén giay cho thay su hién dién cua chat béo.

_ Dinh tinh phenolic va tannin: Hit vai giot dung d;ch FeCl; 5% vao dich c6 dic, lic déu.
Hon hop dung dich ¢6 mau xanh dam cho thay c6 sur xuat hién cua phenolic.

2.2.5. Khdo sdt kha nang khang oxy hod ciia mau cao chiét cay xa den in vitro

) Mau cay xa den dugc dem sy kho, sau do can 5 g bot Mau cdy xa den, dem mau kho
chiet vsi methanol [12]. C6 quay ¢ 40 °C dé dudi het dung moi, va thu dugc cao chiet
methanol. Cao chict nay dugc dung dé khao sat hoat tinh rc che goc ty do. Sau do, cao chiét
duoc pha loang trong methanol thanh ddy 5 nong do tuy theo mau khdo sat. Dung dich
ascorbic acid 200 pg/mL duoc st dung lam chat doi ching duong; methanol la chat doi
chimg am [13].

Chuan bi dia 96 giéng, mdi giéng nap 100 uL mau thir hoc chat d6i chimg va 100 pL
dung dich DPPH (2,2-diphenyl-1-picrylhydrazyl) 300 uM. Trén déu va u ¢ 37 °C trong 30
phut. Sau d6, do mat d6 quang hoc bang may Bio-rad Benchmark plus (Bio-rad, M¥) & budc
song A =517 nm.

Hoat tinh e ché goc ty do ciia mau duoc tinh theo cong thirc:
OD (mﬁu)

i1 £ X 0/ — 1.
Hoat tinh trc ché goc tu do (%) =[1 OD (a5 ching)

1% 100

Dua trén duc‘yng}uyén tinh hoat tinh rc ché gbc tu do va nong do6 miu khao sat, xac
dinh dugc nong do mau co6 hoat tinh urc che goc ty do dat 50% (ICso (mg/mL)).

2.2.6. Xu Iy 56 lidu
S6 liéu dugc thu thap va xtr bang phan mém Microsoft Excel 2007 va phan mém SPSS 16.0
véi phép thu Duncan p < 0,05 [14].
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3. KET QUA VA THAO LUAN

3.1. Khio sat anh hwéng cia kinetin dén qua trinh khéi tao choi cay xa den

Sau 4 tuan nudi cdy, anh huong cua kinetin 1én kha nang khoi tao chdi tir mau ciy dot
than cay xa den dugc ghi nhan ¢ Bang 1.

Bang 1. Anh huong ciia kinetin dén qua trinh khai tao choi cay xa den in vitro

Nghiém Nong do KIN [Ty Ié hinh thanh | o« o s Chiéu cao chdi
thuc (mg/L) choi (%) (cm)
1 0,0 13,33 0,13 0,03"
2 0,5 100,00 1,00° 0,80°
3 1,0 100,00 1,10° 0,90°
4 1,5 100,00 1,17 0,98°
5 2,0 100,00 1,23 1,02°
6 2,5 100,00 1,33 1,28
7 3,0 100,00 1,57 1,37°
8 35 100,00 1,27 0,97°
9 4,0 100,00 1,20 0,75°
10 45 100,00 1,10 0,62
11 5,0 100,00 1,00° 0,37"

be-- thé hién sir khdc biét c6 ¥ nghia vé mat thong ké véi dé tin cdy p < 0,05
trong phép thu Duncan.

Két qua thé hién & Bang 1 cho thiy, KIN c6 hidu qua cao trong viéc tao chdi cay xa den
VGi ty 1é mau cay hinh thanh chdi dat 100%. Nguoc lai, nghiém thirc khong bo sung kinetin
cho két qua tao chdi thip va ty 1¢ mau cly tao choi chi dat 13,33%. Miller et al. cho ring
cytokinin tac dong dén qua trinh hinh thanh choi théng qua sy kiém soat cac qua trinh t6ng hop
mot so loai protein [15]. Khi thém cytokinin ngoai sinh vao mdi truong nudi cdy s& lam thay
nong do Chat diéu hoa sinh truéng thyc vat noi sinh co trong cay, dong thoi thiét lap mot
khuynh do ndng do chét dleu hoa sinh truong noi sinh moi. Diéu ndy gitip pha v& trang thai
ngu va kich thich sy phat trién chdi. S6 choi trung binh hinh thanh/mau va chiéu cao chdi tang
dan khi ndng do KIN ting va dat cao nhat & nong d6 KIN 1a 3,0 mg/L (1,57 chdi/mau va chiéu
cao chdi trung binh dat 1,37 cm). O cac nghiém thic sir dung 0,5-2,5 mg/L KIN, céc chi tiéu
theo ddi c6 su khac biét vé mat théng ke, khi tang nf”)ng d6 KIN thi sb lwong chdi va chiéu cao
chdi ting. O nghiém thuc sir dung nong d6 KIN cao, vuot qua 3,5 mg/L (tir 3,5 mg/L dén
5 mg/L) thi chi tiéu ty 1¢ hinh thanh choi van dat 100%, tuy nhién, chi tiéu sé chdi/mau va
chiéu cao chdi trung binh giam dan. Nghién ctru cua Nguyén Thi Huyén Trang va Lé Thi
Thity Tién trén cy salem tim (Limonium sinuatum L. Mill) cho thay, KIN thich hop cho sy
tao chdi & loai ciy nay [16]. Cac mAu cy dat ty 1& tao chdi cao nhét (86,67%) trén moi
truong MS ¢ bd sung 4,0 mg/L KIN.

Céc nghigm thirc MS ¢6 bo sung KIN déu ¢6 kha nang kich thich tao cum choi, ddc biét
1a 6 nghiém thue 3,0 mg/L KIN c6 s6 chdi dat cao nhat 1a 1,57 choi/mau. Nhung hinh thai
mau cho thay cac moi truong bo sung KIN ¢ nong do cao (> 2 mg/L) cd hién tuong cac dau
la bi cong.
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Hinh 1. Anh huong ctia KIN dén qua trinh khoi tao chdi; b: Déi chung MS; ¢: 0,5 mg/L KIN;
d: 1,0 mg/L KIN; e: 1,5 mg/L KIN; f: 2,0 mg/L KIN; g: 2,5 mg/L KIN; h: 3,0 mg/L KIN;
i: 3,5 mg/L KIN; j: 4,0 mg/L KIN; k: 4,5 mg/L KIN; I: 5,0 mg/L KIN.

3.2. Anh hwéng cia dén LED Ién sy sinh truwéng ciy xa den nudi cay in vitro

Trong nghién ciru nay, cac chdi cdy xa den in vitro c6 kich thuéc khoang 2,0 cm duoc
nudi cdy trén méi truong tao cay hoan chinh dudi 6 loai anh sang khac nhau. Két qua sau
4 tuan nudi cdy cho thiy khong c6 su khac biét dang ké vé khdi luong kho cua cdy xa den
duogc nudi cdy dudi cac diéu kién chiéu sang khac nhau. Tuy nhién, cac chi tiéu sinh truong
khéc nhu: chiéu cao cay, s6 14, khoi lugng tuoi lai cé sy khac biét dang ké vé& mat théng ké
giita cac mau ciy xa den duoc dat dudi cac diéu kién chiéu sang khac nhau. Cac mau chdi xa
den duoc dit dudi anh sang dén growth light (co su két hop cua ty 1é 70% dén LED do két
hop véi 30% LED xanh dang tuyp dai 1,2 m) dat duoc cac chi tiéu nhu chidu cao cay
(4,46 cm), s lugng 14 (9,11) va khdi lwong twoi (1,57 g) cao hon so vé6i cac nghiém thirc con
lai. Twong ty, & nghiém thirc 70R:30B ciing thu duoc cac chi tiéu chidu cao ciy va sb 14 cao
nhat, riéng chi tiéu khoi lugng tuoi ¢ nghiém thire nay thap hon so voi nghiém thire deén
growth light (Bang 2). Khi nghién ctru trén db6i twong dau tdy nudi cay in vitro, Nhut et al.
cling cho thay cay dau tay phat trién t6t nhat khi dwoc dat dudi nguon chiéu sang dén LED
VGi ty 1é 70% anh sang do két hop véi 30% anh sang xanh [17]. O nghiém thic sir dung dén
LED c6 ty 18 két hop gitra 50% anh sang do va 50% anh sang xanh, ciy xa den sinh trusng
kém nhat. Cac két qua nay cho thay, sy phéi tron ty I¢ anh sang LED thich hop c6 thé thiic
day sy sinh truong cua cay trong. Ngoai ra, dén LED con ¢6 wu diém la kich thudc nhg, an
toan, tudi tho cao va tiét kiém dién nang, do d6 anh sang dén LED 1a mot nguon nang luong
day trién vong cho cic phong nudi cdy m thuc vat.

Bang 2. Anh huong cta dén LED lén sy sinh trugng cua choi xa den in vitro

Nghiém thac | Chiéu cao ciy (cm) Sb 1a Khbi lugng tuoi (g)
FL 3,92° 7,38° 0,74°
GL 4,46 9,11° 1,578
R 3,04° 7,24° 0,86°
B 3,79° 9,33? 0,81°
50R:50B 3,25° 7,62° 0,82°
70R:30B 4,26 8,76° 1,09°

be-: thé hién sir khdc biét ¢6 y nghia vé mat théng ké voi dé tin cdy p < 0,05
trong phép thur Duncan.
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Hinh 2. Anh huong cia cac diéu kién chiéu sang khac nhau dén sinh truéng cua ciy xa den.
a) Str dung den huynh quang; b) St dung dén LED xanh; ¢) Str dung dén LED d6; d) Sir dung 50%
LED d6 + 50% LED xanh; e) Str dung 70% LED do6 + 30% LED xanh; f) St dung growth light.

3.3. Pinh lwgng ham lugng phenolic ¢é trong miu cao chiét ciy xa den in vitro

Sau khi xac dinh duoc vai trd ctia cac diéu kién chiéu sang khac nhau, két qua cho thiy
dén growth light va dén LED c6 ty 1& két hop 1a 70% anh sang do két hop véi 30% anh séng
xanh cho su sinh truong tot hon cac nghiém thice con lai. Cac mau cy cua 2 nghiém thic
nay va nghiém thirc sir dung anh sang dén huynh quang dwoc sir dung dé dinh lwong ham
lwong hop chét th cap co trong miu, ¢ day 1a ham lwong phenolic tong s6. Ham luong
phenolic tong s6 dugc tinh dya theo biéu d6 duong chuin acid gallic theo phuong phap
Folin-Ciocalteu (Hinh 3).

2.000

y = 0,0088x - 0,0019
1.500 R* = 0,9984
<
A 1.000 .
=]
< 0500 pe
¥
0.000 *
0 50 100 150 200 250

-0.500

Néng do acid gallic (pg/ml)

Hinh 3. Duong chuan acid gallic theo phuong phap Folin-Ciocalteu.

Két qua & Bang 3 cho thay, su tong hop phenolic trong cdy ¢ nghiém thic chiéu sang
bang dén growth light (21,82 mg GAE/g cao chiét) va dén LED 70R:30B (21,82 mg GAE/g
cao chiét) déu cao hon so voi nghiém thire dén huynh quang (17,74 mg GAE/g cao chiét), su
khac biét nay co ¥ nghia vé mit thong ké & muc y nghia p < 0,05. Trong nhimg nghién ctu
gan day ve viéc cam ung tang hoat tinh sinh hoc ¢ cac loai thuc vat bang cach sir dung hé
thng dén LED ciing d3 duoc bao cdo. UV-A duoc chirng minh 1a ¢6 thé cam tng tich liy
anthocyanin ¢ cdy nho va xa lach [18, 19]. Anh sang xanh kich thich ting ham lwong
anthocyanin & ca chua [20]. Ngoai ra, Qian va Kubata da chirng minh rang hop chét phenolic
cua 14 rau diép ciing ting 6% dudi anh sang do [21].
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Bang 3. Ham luong phenolic tong sé ¢ cac diéu kién chiéu sang khac nhau

Nghiém thac Ham lugng phenolic trong mau (mg GAE/g cao chiét)
FL 17,74°
GL 81,06
70R:30B 21,82

@be- thé hign s khdc biét co y nghia vé mat thong ké véi d tin cay p < 0,05
trong phép thw Duncan.

Bén canh viéc xac dinh ham luong phenolic, mot sé nhém hop chét thi cap ciing duoc
dinh tinh nham so sanh sy khac nhau giita nghiém thirc sir dung dén huynh quang va nghiém
thirc sir dung dén growth light (GL). Két qua phan tich dugc trinh bay trong Bang 4, mau cao
chiét methanol duoc xac dinh co chira cac hop chét thir cap sau: Alkaloid, carbohydrate,
glycoside, protein - amino acid, chat béo va hop chat phenolic - tannin.

Bang 4. Thanh phan mot sé nhom hop chat thir cap c6 trong cdy xa den in vitro

Chi tiéu Thubc thir Ket qua

bC GL
Alkaloid Wagner's ++ +
Carbohydrate Fehling's +++ +++
Glycosides Borntrager's - -
Protein va amino acid Biuret's ++ ++
Chit béo Spot +H+ +H+
Phenolic va tannin Ferric chloride ++ +++

* (-): khong co; (+): ¢6 mit; (++): 13; (+++): rit rd

Két qua ¢ Bang 4 cho thdy, thanh phan hoa hoc cua cao chiét methanol kha da dang,
5 trong tdng s6 6 nhom hoat chit dugc kiém tra c6 phan tng duong tinh véi cac loai thudc thir.
Trong d6, & ca 2 nghiém thirc BC va GL, cac nhom hop chét alkaloid, carbohydrate, phenolic
va tanin ¢6 phan tmg duong tinh r nhét; tiép dén 1a nhom chat béo, nhém hop chit protein va
amino acid. Cac mau cao chiét methanol cua ca 2 nghiém thirc déu khong c6 sw xuat hién phan
g duong tinh véi nhém chat glycosides.

3.4. Kha niing khang oxy héa ciia miu cao chiét cay xa den in vitro

Cao chiét methanol thu nhan dwoc tir miu ciy xa den nudi ciy dudi cac didu kién chiéu
sang khac nhau (dén growth light, dén LED c6 ty 1¢ két "hop 70R:30B va den huynh quang lam
doi ching) duge dung dé khao sat hoat tinh c ché goc tu do theo phuong phap DPPH. Tur
duong tuyen tinh hoat tinh wc ché gdc tu do tinh duogc gia tri 1Cs, Cua cac mau can khao sat
(Hinh 2). Két qua nghién ctru ¢ Hinh 4 cho thay, khi str dung céc nguon anh sang don sic thi
mau thu duoc cho hoat tinh khang oxy héa tét hon so véi khi chiéu sang bang dén huynh
quang. Céc sé liéu nay gop phan ching minh hoat tinh khang oxy héa ciia mau xa den in vitro
thay d6i duéi cac diéu kién anh sang dén khac nhau. Két qua vé kha ning khang oxy hoa dat
dugc cao nhét 1a ¢ diéu kién chiéu sang 70% anh sang do két hop véi 30% anh sang xanh dat
gia tri 1Cs14 0,1166 mg/L cao hon 9,44 14n so véi cay dugc nudi cdy dudi diéu Kién anh sang
huynh quang (ICso = 1,1011 mg/mL) va nghiém thirc sir dung anh sang d6 va xanh két hop véi
ty 1¢ 70:30 (ICs= 0,5621 mg/mL) cao hon 1,96 lan so véi nghiém thirc d6i chimg. Nghién
ctu cua Lee et al. trén dbi twong lua mach cho thiy hoat tinh khang oxy héa ctia lia mach
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ciing kha nhay vé6i anh sang, nhitng mau duoc nudi dudi diéu kién co sir dung ngudn sang xanh
cho hoat tinh khang oxy hoa cao hon nhitng loai anh sang LED khac [22].

GL [a)

70R308B m

DCc (]

¢t do (%)

IC,,=0,1166 mg/ml
R?>=10,9993

) IC,, = 1,1011 mg/ml
¢ 1C,,=0,5621 mg/ml R2=009153

¥ R>=0,9941

e

Hoat tinh trc ché g6
Hoat tinh (re ché goc tu do (%)

g &§ 8 8 3 8 8

Hoat tinh trc che goce ty do (%)

1CS0 (mg/mi) 1C50 (mgiml) IC50 (mg/mi)

Hinh 4. Sy tuong quan giira kha niang khéng oxy hoa va ndng d6 mau & cac nghiém thue khac nhau;
a. Growth light (GL); b. 70% LED d6: 30% LED xanh (70R30B); c. béi ching (DC)

4. KET LUAN

Céc mau chdi xa den nudi cdy trén moi trudng MS c6 bo sung KIN & nong do 3,0 mg/L
dat ty 1¢ mau cdy hinh thanh chdi 1a 100%, s6 chdi hinh thanh dat 1,57 chdi/miu. Dén
growth light thich hop cho su sinh truéng va phat trién cay xa den nudi cdy in vitro véi chiéu
cao cay dat 4,46 cm/cay, sb 14 dat 9,11 14, khdi lugng tuoi dat 1,57 g, khoi lugng kho dat
0,31 g. Pong thoi, cac mau chdi nudi cdy dudi anh sang dén growth light c6 ham luong
phenolic (81,06 mg GAE/g cao chiét) va kha ning khang oxy hoa (ICsy1a 0,1166 mg/L) cao
hon so véi céc thi nghiém con lai.

Loi cdm on: Nhom tac gia Xin chan thanh cam on Phong Thi nghiém Cong nghé¢ té bao thuc
vat va Phong Thi nghiém Trong dlem Quéc gia khu virc phia Nam vé té bao thuc vat, Vién
Sinh hoc Nhiét d6i da tao diéu kién vé co so vat chat dé thuc hién nghién ciru nay.
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ABSTRACT

THE EFFECTS OF LIGHT EMITTING DIODE ON GROWTH,
ANTIOXIDANT ACTIVITY AND TOTAL PHENOLIC CONTENT
OF Ehretia asperula Zoll. & Mor. CULTURED IN VITRO

Tran Thi My Tram', Trinh Thi Huong?, Le Quynh Loan’,
Nguyen Hoang Dung?, Tran Trong Tuan'"

YInstitute of Tropical Biology, VAST

Ho Chi Minh City University of Food Industry

*Email: trantrongtuan.com@gmail.com

Ehretia asperula Zoll. & Mor. contains compounds such as flavonoid, saponin
triterpenoid, quinon. In this paper, the effects of kinetin on the shoot formation derived from
ex vitro shoot and effect LED (Light emitting diode) on the growth plant, antioxidant activity,
and total phenolic content were studied. Ex vitro-derived nodes were cultured on MS medium
supplemented with KIN at a concentration of 3.0 mg/L, the shoot formation ratio (100%) and
shoots per explant (1.57 shoots/explant) were the highest one. The Ehretia asperula shoots of
2,0 cm high were cultured in MS medium without plant growth regulators, and incubated
under six different lighting conditions: monochromatic red LED (R), monochromatic blue
LED (B), red and blue LED mixtures (50R:50B, 70R:30B), growth light and fluorescent lamp
light (control experiment). After 4 weeks of culture, in vitro plants cultured under the growth
light condition reached the highest level of fresh weight, plant height and leaf number (1.57 g,
4.46 cmand 9.11 leaves, respectively). In addition, the explants cultured under the growth light
conditions showed antioxidant capacity (ICsy = 0.1166 mg/mL) and total phenolic content
(81,06 mg GAE/g extract) higher than those cultured under other light conditions. Besides,
there are many secondary compounds such as carbohydrate, protein - amino acid, lipid in
extract of E. asperula plant.

Keywords: Antidioxidant activity, phenolic content, in vitro, growth, Ehretia asperula.
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