CONG NGHE HOA SINH VA PROTEIN

NGHIEN CU'U DICH CHIET CAO TONG HAT CAY LUC LAC LA Ol DAI
(CROTALARIA ASSAMICA BENTH.) BANG TRICH LY VOI CON, PHAN
TICH SO BO THANH PHAN VA KHAO SAT HOAT TiNH CO BAN

Nguyén Long Hoang, Lé Thao Hién, V6 Viét Tién, Tran Thi Twéng An, Nguyén Dinh Quan’
Phong thi nghiém Nhién liéu Sinh hoc va Biomass, trirong Pai hoc Béch Khoa Thanh phd H6 Chi Minh

TOM TAT

Luc lac 14 6i dai (Crotalarza assamica Benth.) mot loai cdy thudc ho Fabaceae, duge sir dung rong rai nhu mot
loai thao duogc ¢ khu vyc cac nude chau A nhu Trung Quéc, Viét Nam, Nhat Ban... Trong nghién ctru nay, trich
ly cao chiét bang con 90% két hop siéu am tir hat cta cay C. assamica Benth dugc thir nghiém trén mo hinh in
vivo. Cac nhom chat alkaloid, coumarin, flavonoid, tannin and saponin dugc dinh tinh bang phuong phap
I.Ciulei, trong d6 nhém alkaloid va flavonoid cho tin hiéu duong tinh manh mé nhat véi céc thudc thir. Tiép dén,
cao chiét duoc thur nghiém kha nang khang 6xy hoa, kha niang khang khuan va doc tinh cip. Kha nang trung hoa
gbc ty do DPPH duoc kiém tra de danh gia kha nang khang oxy hoéa ctia cao chiét va két qua cho thay gia trj ICso
12337,14 pg/mL. Gia tri nay nam trong khoang phu hop véi hoat tinh khéng oxy hoa cta dugce lidu trong y khoa
va cao hon mot s6 cdy thudc chau A da duoc cong bd trong cac nghién ciru trude nhu cao chiét cay nhau,
Solanum hainanense Hance va Streptocaulon Juventas Merr ma gia tri ICso cua cac thao dugc nay lan luot 1a
917,16; 1734; va 2586 ppm.Cao chict tiep den duge pha lodng v6i nude toi ndng d6 2048 pg/mL dé khao sat kha
nang khang khuan trén cac chung vi khuan Escherichia coli, Pseudomonas aeruginosa, Streptococcus faecalis,
Staphylococcus aureus (nhay véi methycﬂhn (MSSA)) and Staphylococcus aureus (de khang methycillin
(MRSA)) Trong thi nghi€ém nay, cao chiét c6 kha ndng khang vi khudn Pseudomonas aeruginosa v&i duong kinh
vong khang khuan 1a 7,5 mm. Dé khang dinh kha ning an toan cua loai dugc liéu nay, thi nghiém ddc tinh cap
dugc thyc hién trén chudt. Liéu LD, dugc tinh toan an toan 1a 20 g cao chiét/1 kg trong lwong chudt trong sudt
14 ngay thyuc hién thi nghiém.

Tir khéa: Hat, Crotalaria assamica Benth., ddc tinh cip, khang khuan, khang oxy hoa, in vivo.

MO PAU

Cay luc lac la 6i dai moc hoang dai & méi trwéng séng &m tlr cay bui ven s0ng va ddng co rung thwong xanh trén
nui cao tr 900 - 1500 m so v&i mye nwdc bién. O Viét Nam, cay luc lac la 6i dai dwoc tim thay & mién nui phia Bac,
mién Trung va Tay Nguyen La mot loai cay ho dau ngan ngay, dé trong, san IUchng cao va dac biét c6 kha nang cai
tao dat; cay luc lac | 6i dai c6 tiém nang vé gia tri kinh té trong viéc tréng va san xuat duoc liéu (Loi, 2009).

Trong nghién cru hoat tinh khang viém cla ho Crotalaria pallida va C.assamica Benth mét nhom nha khoa hoc
Bai Loan chi m¢i cong bo ve viéc phat hién mot isoflavone mai la 5,7,4"-trihydroxy-2'-methoxyisoflavone (Ko et al.,
2004). Céac nha khoa hoc Trung Quoc ciing xac dinh thanh phan pyrrolizidine trén 20 loai thdo méc thudc ho
Compositae (Zhao et al., 1989). Bén canh do, pyrrolizidine alkaloid cling dwoc phat hién trong dich chiét cia ba
loai thdo dwgc Trung Quodc, trong d6 cd C.assamica (Edgar et al., 1992).

Trong y hoc dan gian, ngwoi ta st dung toan bo cay dé 1am thuédc. Tai ving mién nui phia Béc, ré cay ding séc
udng dé tri sdi bang quang, tri cac loai vét thuwong ngoai da. Tai Tay Nguyén, than cay dung dé 1am thudc tri
phong thap, dau xwong, xuét huyet la dung d& tri nhot, viém ma; hat dung d& lam thirc udng nhw cac loai tra
thao moc, dwoc cho la giup ngu ngon, an than (Vietnamese National Drug Formularity, 2002). Tra néu tir hat luc
lac 14 &i dai c6 vi thanh nhe, khong déng chat, c6 thé xem 13 d& udng. Tuy vay, day chi la cac cach st dung theo
kinh nghlem dan glan ma chua co nghién cteu khoa hoc cu thé. Bang chu y, chwa cé nghién ciru ndo khao sat
hat cda cay nay, ké ca nhirng tinh chat co ban nhw hoat tinh khang oxy héa, hoat tinh khang khuén, va déc tinh
cap cla dworc thao.

Trong dé tai nay, cao chiét tir hat clia cay luc lac 14 6i dwoc trich ly bang dung méi cén 90° c6 hb tro' song siéu &m
va dwoc khdo sat hoat tinh khang khuén,, khang oxy hoa va thir nghiém déc tinh cap trén chudt. Nhirng ket qua nay
dwoc mong doi sé la co s& khoa hoc khang dinh tinh hiru dung va tiém nang &ng dung cliia nguyén liéu nay.
NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Hat cay luc lac 14 6i dai trdng & huyén Blc Trong, tinh Lam Ddng dwoc cung cap b&i Phong Tai nguyén Thuyc vét,
Vién Nghién ciru Khoa hoc Tay Nguyén. Cac hat nay dwoc sao vang ha thd trwéc khi dem di chiét xuét theo
phuwong phap da duoc bao cao (Jiang et al., 2010).
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Diethyl ether (chudn HPLC), 2,2-diphenyl-1 picrylhydrazyl (DPPH, 95% KL), dimethyl sulfoxide (DMSO, chuén
phan tich) dwgc mua tir Aldrich Sigma Co. Ltd. Methanol (MeOH, 99.9% KL), ethanol (90% thé tich), dwgc mua
tir Vina Chemsol (Viét Nam). Nwéc cét trong thi nghiém dwoc chwng cét bing may cét nwéc 2 1an cta phong thi
nghiém Nhién liéu Sinh hoc va Biomass (Truwdng Dai hoc Bach Khoa Thanh phé H6 Chi Minh).

Hinh 1. Cay luc lac la i dai (Crotalaria assamica Benth)

Chuot thi nghiém giéng Swiss Albino 6 dén 8 tuan tudi, can nang khoang 17 - 23 g/con, dwoc cung cép boi Vien
Pasteur Thanh pho HO Chi Minh va Vién Pasteur Nha Trang. Chudt dwoc nudi trong dieu kién phong thi nghiém
trong 24 gi& dé chudt thich nghi véi diéu kién maoi.

Phwong phap
Chiét xuat cao téng véi cdn 90 dé c6 hé tror séng siéu 4m

20 g hat cay luc lac 14 &i dai sau khi sao vang ha thd dwgc nghién thanh bét. Bot nay dwoc trén véi 250 mL cdn
90° va danh siéu am trong 25 phut rdi loc va co6 quay chan khoéng bay hoi ethanol dé thu dwoc hén hop cao téng.
Phan b4 lai dwoc tiép tuc trich ly twong tw thém 2 14n. Sau qua trinh nay, hén hop cao téng thu dwoc cé dang sét
dac dé& dung cho cac thi nghiém sau. Thanh phan héa hoc cta dich chiét dwoc dwoc dinh tinh bang phwong
phap I.Ciulei, xac dinh theo nhém hop chat dac trweng bao gém alkaloid, coumarin, anthraquinon, flavonoid,
cardiac glycoside, saponin, tannin.

Thdr nghiém hoat tinh khang oxy héa

Hoat tinh khang oxy héa cla cao téng trich ly dwgc do véi két qua thir nghiém kha nang khir gbc tw do (DPPH).
Dung dich phan trng dién hinh chva 0,4 mL dich mau véi 0,8 mL dung dich DPPH ndng d 0,1 mM véi con. Dich
chiét cén dwoc phan tan trong DMSO vei ty I 400, 200, 100, 80, va 60 pg/mL (ppm). E)0| chieng dwong la dung
dich acid ascorbic trong nwéc véi ndng dd 1a 10, 8, 6, 4, va 2 ppm. Dbi chirng am 1a cdn. Hap thu quang hoc
dwoc thwe hién tai budc song 517 nm. H6n hop phan rng dugc dat trong nhiét doé phong khoang 30 phut trwdc
khi phan tich (Scherer & Godoy, 2009) (Ak & Giilgin, 2008). Kha nang khtr gbc tw do (DPPH) dworc tinh theo cong
thirc sau:
S (%) = Ao — A1, 100%
Ay

Trong do: A1 la mat dd quang ctia dung dich phan trng DPPH, Aqla mat do quang hoc clia dung dich déi chirng
am. Gia tri IC50 (ndng d6 cua dich chiét khir dworc 50% gbc tw do DPPH) dworc tinh toan ti» dwéng chuén trong
khoang tuyén tinh bang viéc v& dd thj sw phu thudc ctia néng d6 dung dich chiét vao kha ning khir gbc tw do.

Thir nghiém hoat tinh khéng khuén

Céc chang vi khuan dwoc cly Ién bé mat dich agar. Cac 16 dwong kinh 5,5 mm dwoc tao ra bang dung cu da khir
trung. 70 L mau dwoc nhé vao 16. Mau déi chirng dung dung méi DMSO. Bia petri dwoc G tai 37°C trong
16 - 18 tiéng ddng hé truwdc khi do dwong kinh vong khang khudn theo phuwong phap da mé ta truwdc day
(Adedapo et al., 2008). Cac mau dwoc glri phan tich tai Trung tdm Khoa hoc Céng nghé Sapharcen thudc Dai
hoc Y Dwoc Thanh phé H& Chi Minh.

Tha nghiém déc tinh cap

Dich chiét tr hat luc lac 14 6i dai dwoc cho bay hoi dung méi & 90°C dén khi thu dugc hén hop khé. 1g clia hén
hop khé dwoc thém nwéc cho di 1 mL thé tich dich ddc dé cho chudt udng bang kim udng chuyén dung.
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Mbi thi nghiém thr nghiém déc t,inh cép duoc thyc hi‘én V@i 6 don vi phuc}t duwc vé§ don vi chudt cai da bi bé déi
trong 12 gi¢. Chudt duoc cho udng trong 14 ngay. Lieu ding cao nhat 1a 20 mL mau/1kg chudt. Sw van dong noi
chung, trang thai sinh hoat clia chudt, cling nhw s6 chudt bi chét trong 14 ngay dwoc theo ddi va ghi nhan két qua.

C6 3 truong hop co thé xay ra:

- Trwong hop 1: Sau khi cho chudt ubng thube, sé chudt trong 16 van béo toan, xac dinh liéu cao nhét co thé qua
kim ma khong lam chét chudt. Lieu nay dwoc ki hiéu la Dmax va lieu twong doi an toan Ds dung trong cac ther
nghiém dwoc ly c6 thé bang hoac I&n hon 1/5 Dmax.

- Trweng hop 2: Sau khi cho chuét udng thube, ty 18 tir vong 1a 100% thi thir véi liéu gidm Y4 so véi liéu dau. Tiép
tuc giam liéu cho dén khi tim dwoc lidu téi thiéu gay chét 100% chuét (LD100) va liéu téi da khong gay chét chudt
nao (LDO). Tién hanh thir nghiém xac dinh LD50: chia chudt Iam 4 16, méi 16 it nhat 6 con. Chia 4 liéu theo cap s6
cong khoang tr LDO dén LD100. O nhirng liéu gan LD50, tang sb lwong chudt lén dé su do lwong dwoc chinh
xac hon. Theo ddi chuét trong 72 gi®, ghi nhan céac dién bién cua chudt, sé lweng chudt chét/sbng & méi 16, lap
phan suét tr vong dé tim LD50. LD50 dwoc tinh theo phwong phap Karber - Behrens.

- Trwong hop 3: Sau khi cho chudt udng thuéc, phan xuét tir vong thap hon 100%, khong xac dinh duoc liéu gay
chét tuyét doi, khong th‘é xac dinh dwgc LD50. Tuy nhién, trong trwdng hop nay, cd thé xac dinh liéu ti da khéng
gay chét chudt, goi la lieu chét (LDO0). Khi d9, lieu twong doi an toan Ds dung trong cac thir nghiém.

KET QUA VA THAO LUAN
Phan tich thanh phan co ban dich chiét cao téng tir hat luc lac 1a 6i dai

Mbt cach dinh tinh tdng quat, cac thanh phan hop chét hitu co trong cao tdng dwoc phan biét theo nhom déc
trwng phu thudc vao dé manh cuda tin hiéu cwdng d6 mau trinh bay trong Bang 1. Theo d6, nhém cac hep chét
alkaloid va flavonoid cho tin hiéu manh nhét, twong tng thanh phan nhiéu nhat trong hdn hop cao téng. Pay la
nhirng thanh phan thwéng gap trong cac thuc vat co dwoc tinh tich cuc dén siic khde ngwdi dung. Cac alkaloid
¢6 hoat tinh sinh hoc manh mé nhw khéang viém, chéng tdc ngh&n mach mau, chéng sy hinh thanh u hach, chéng
co that, va bao vé gan (Debnath et al., 2018). Trong khi do, cac flavonoid ciing cé hoat tinh sinh hoc da dang nhw
khang viém, chéng ung thw, chéng virus, chdng oxy héa, diéu bién mién dich qua khi (rc ché mét sb enzyme va
hormone dac trwng (Lee et al., 2007). Do gi¢i han clda khao sat ban dAu, viéc phan tich cu thé va dinh danh cac
hop chét trén chwa dwoc thwc hién trong nghién ctru nay.

Bang 1. Thanh phan cac nhém hop chéat hiru co’ trong dich chiét hat luc lac la 6i dai

Nhém hop chit Cwong d6 mau thuée thir
Alkaloid +++
Coumarin ++

Anthraquinon -

Flavonoid +++
Cardiac Glycoside -

Saponin ++
Tannin +

Chu thich: + : duong tinh yéu véi thubc thi; ++ : duong tinh véi thudc thi; +++ : duong tinh manh véi thube thi; - : 4m tinh véi
thuéc thir.

Hoat tinh khang oxy hoéa

Hoat tinh khang oxy héa la mét tinh chat hivu ich ca thwc phdm va dwoc phdm chéng lai nhitng tac nhan oxy
héa DNA va lipid trong co thé dong vat. O thi nghiém nay, dich chiét cao tbng ethanol cla hat luc lac |4 6i dai c6
hoat tinh khang oxy héa kha cao khi gia tri ICso trung binh ctia 3 1an thi nghiém 1a 337.14 ppm theo phwong phap
khir gbc tw do DPPH. Gié tri nay ndm trong khoang phu hop véi hoat tinh khang oxy hoéa cla dwoc liéu trong y
khoa va cao hon mét sb cay thudc chau A da dwoc cdng bd trong cac nghién ciru trwéc nhw cao chiét cay nhau
(Pai et al., 2012), Solanum hainanense Hance va Streptocaulon juventas Merr (Nguyen, Eun, 2011) ma gia tri
ICs0 cla cac thao dwgc nay lan lwot 1 917,16; 1734; va 2586 ppm.

Hoat tinh khang khuan

Bén canh hoat tinh khang oxy héa, kha nang khang khuén cta dich chiét cao téng hat luc lac 14 6i dai cling dwoc
tim thay tich cwc khi khang lai chiing P. aeruginosa, véi duwdng kinh vong khang khuan trung binh ca 3 1an 14p lai
la 7,5 mm. Pay la ching vi khudn nguy hiém gay suy gidm mié&n dich tdn tai trong méi trwérng bénh vién va cac
hoi chirng nhiém tring huyét. Két qua nay ciing dwoc thwe hién véi dbi chirng véi DMSO. Bang 2 trinh bay cac
s liéu thu dwge tlr thuc nghiém.
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Dich chiét ethanol cla hat luc lac 1a &i dai cho thay khdng c6 tinh khang ngitra cac chiing vi sinh khac da kiém tra
nhw: Escherichia coli, Streptococcus faecalis, Staphylococcus aureus (ching nhay cam véi methycilin (MSSA))
va Staphylococcus aureus (chiing khang thuée methycilin (MRSA)). Diéu nay phan nao ciing cho théy tinh twong
thich sinh hoc cla san pham Tuy vay viéc san phdm khang lai dwgc chiing P. aerug/nosa nguy hiém van 1a mét
két qua tich cyc, la dir liéu dé thuwe hién cac nghién ctru khang viém trén ching vi khudn nay vé sau.

Bang 2. Di liéu két qua thir nghiém hoat tinh khang khuén P. aeruginosa

Mau Puwérng kinh ving khang khuén (mm)
DMSO (*) 55
MA&u cao tdng (1&n 1) 74
Méu cao tbng (1&n 2) 7,5
MAau cao tdng (1&n 3) 7,5

Poc tinh cap

Hat luc lac 1a 6i dai dwgc dung nhw 1 loai thao dwoc & mot sé dia phwong va déc biét 1a ngwdi dan toc thidu sé
tai tinh Lam Dbng. Loai thao dwgc nay dwoc ngwdi dan cho biét [a giip ngt ngon va ting cwdng strc khée. Tuy
vay, doc tinh cap cla hat luc lac |4 6i dai chwa duoc nghién ciru, trong khi day la tinh chat quan trong nhét lién
quan dén sy an toan ctia dwoc thao. Trong thi nghiém véi chudt (Hinh 2), dich chiét hat luc lac |4 6i dai thé hién
khong c6 déc tinh. T4t ca don vi chudt tham gia thé nghiém déu khée manh sau 14 ngay va khoéng cé dau hiéu
khac biét gi so v&i cac don vi chudt khdng thtr nghiém. Biéu nay phu hop véi trwéng hop 3 nhw da trinh bay &
phan phwong phép. Liéu lwgng cao nhét clia dich chiét cao tdng da ding trong thi nghiém 1a (LDO) 0,2 mL dich
chiét/10 g chuét. Thi nghiém nay xac nhan sy an toan va tiém nang lam dwoc liéu cta hat luc lac 14 6i dai

Bang 3. Két qua thir nghiém doc tinh cap trén chuot

L6 S6 lwong Tile Liéu 1 S6 lwong Liéu 2 S6 lwong
chuét dwc cai chuét chet chuét chet

1 20 1:1 0,1 mL/10g chuét 0 0,2 mL/10g chudt (Iap) 0

2 20 1:1 0,1 mL/10g chudt 0 0,2 mL/10g chuét (Iap) 0

3 20 1:1 0,1 mL/10g chudt 0 0,2 mL/10g chubt (Iap) 0

4 20 1:1 0,1 mL/10g chudt 0 0,2 mL/10g chuét (Iap) 0

5 20 1:1 0,1 mL/10g chudt 0 0,2 mL/10g chubt (Iap) 0

Nhuw vay, liéu cao nhét qua dwoc dau kim ubng 1a 0,2 mL/10g chudt nhung khong gay chét bat civ chudt nao & ca
516. Pay la lieu phu hop va an toan nhat ma khong hé gay doc cho dong vat thi nghiém.

Hinh 2. Thir nghiém doc tinh cép trén chudt

KET LUAN

Dich chiét cao tdng bang cdn 90° tir hat luc lac |4 6i dai (C. assamica Benth.) I&n dau tién dwoc phan tich dé lam
ré moét sé tinh chat co ban. Nhitng nhém hop chét dwoc tim thdy nhidu nhét trong dich chiét bang phwong phap
phan tinh dinh tinh I.Ciulei |a alkaloid va flavonoid. Hoat tinh khang oxy héa va khang vi khuan cla dich chiét la
tich cuc, cho thay tiém nang cé thé st dung lam mét loai dwoc thdo cé loi cho strc khde. Cudi cung, thir nghiém
in vivo trén chudt da xac nhan tinh an toan cia san phdm. Nghién ctru nay 13 nghién ctru ban dau véi ky vong sé
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m& ra chudi nghién ctru dem lai thém dir liéu khoa hoc cho cay thudc luc lac 1a i dai va tim thdy nhirng trng
dung méi trong y hoc.
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INVESTIGATING THE ETHANOLIC EXTRACT OF CROTALARIA ASSAMICA
BENTH SEEDS WITH SOME BASIC PROPERTIES AND THE GENERAL
CHEMICAL COMPOSITION

Nguyen Long Hoang, Le Thao Hien, Vo Viet Tien, Tran Thi Tuong An, Nguyen Dinh Quan’

Laboratory of Biofuel and Biomass Research, Ho Chi Minh University of Technology (HCMUT), Vietnam National
University (VNU), Ho Chi Minh City, Vietnam.

SUMMARY

Crotalaria assamica Benth. which belongs to Fabaceae family, is a commonly available herb in Asian countries,
such as China, Vietnam, Japan, etc. Most of the studies on its toxicity and anti-inflammatory activity have been
carried out on in vitro models. In this study, crude extract from dark roasting and land cooling seed of Crotalaria
assamica Benth. was investigated and tested on in vivo models with ultrasound extraction in 90 wt.% ethanol.
Alkaloid, coumarin, flavonoid, tannin and saponin compounds were detected by I Ciulei qualitative analysis
method, among which alkaloids and flavonoids were found with strongest positive signs. Sequentially, the crude
extract was tested for antioxidant capacity, antibacterial activity and acute toxicity. The free radical scavenging
DPPH capacity was measured to evaluate its antioxidant and a fairly high value of ICsp of 337.14 pug/mL was
recorded. The result was showed its potential for antioxidant activity, due to the range of acceptable value for
human treatment in pharmacy. This positive result is higher than that of some other Asia’s herbs medical
treatment in previous studies such as Morinda citrifolia L. leaves, Solanum hainanense Hance, and
Streptocaulon juventas Merr, of which ICsy values were 917.16, 1734, and 2586 ppm, respectively. To test the
antibacterial activity against Escherichia coli, Pseudomonas aeruginosa, Streptococcus faecalis, Staphylococcus
aureus (sensitive with methycillin (MSSA)) and Staphylococcus aureus (resistant to methycillin (MRSA)), the

216



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

crude extract was diluted with water down to 2048 pg/mL. The diluted extract affected on Pseudomonas
aeruginosa with the inhibition diameter of 2mm. To elucidate the safety of using this herb as a botanical
medicine, its acute toxicity was tested on mice. A feeding dose of 20 g crude extract/l kg weight of mice was
safe for the mice during 14-day-test.

Keywords: Seed, Crotalaria assamica Benth., acute toxicity, antibacterial activity, antioxidant activity, in vivo.
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