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THANH PHAN HOA HOC VA HOAT TiNH KHANG
0OXY HOA IN VITRO CUA CAO HEXANE CAY BA
KICH (Morinda Officinalis) @ TINH DAK LAK
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Nghién ctru thanh phan héa hoc cta cao chiét ré Ba kich bing phuong phap sac ky khi ghép khéi phé GC-
MS da xac dinh dugc su c6 mat cta 23 hop chat trong d6 c6 mot s6 thanh phan chinh gdm rhexadecanoic
acid (10,53%), 2-methyl-9,10-anthracenedione, (1,39%), 9,12-octadecadienoic acid (£2-(12,77%), oleic acid
(4,49%), octadecanoic acid (3,16%), 9,10-anthracenedione, 2-hydroxy-1-methoxy (3,17%), campesterol
(4,17%), stigmasterol (5,86%) va sitosterol (14,73%). Két qua danh gia hoat tinh khang oxy héa ctia cao chiét
hexane bang phuong phap DPPH cho thdy, cao chiét thé hién kha niang thu don goc tw do DPPH rat manh,
voi gia tri IC,, = 1,03 pg/mL, manh hon rat nhiéu so v6i déi chimg duong acid ascorbic (IC, = 34,99

pg/mkL).

T khéa: Ba kich, Dik Lik, GS-MS, hexane, hoat tinh khang oxi hoa.

1. DAT VAN BE

Ba kich (Morinda officinalis), hay con goi ba
kich thién (nhau thudc, rudt ga), 1a loai thuc vat
thuoc chi Nhau (Morinda), ho Ca phé [1]. Cac
cong bo truéc day cho thdy, Ba kich duoc tim
thay & nhitng noi c6 d¢ cao tir 30 m so v6i mat
nuoc bién (Khanh Hoa, Ninh Thuan, Quang
Ninh) dén cac ving nui cao nguyén (nhu Gia Lai,
bak Lak, Lam Dong) voi @6 cao khoang 1.200 m
so vOi mat nuoc bién [2].

Nhitng nam gan day, cing voi mot so loai cay
duoc lieu dang duoc quan tim nh¢o kha ning ting
cuong chirc nang sinh duc nam giéi thi ré cay Ba
kich da chung minh tac dung tang cuong chirc nang
sinh duc nam trén mo hinh cac thitr nghiém sinh hoc
[3,4,5].

Theo dan gian, hau nhu bo phan nao ctia Ba kich
cting déu co thé stt dung lam duoc liéu, bao gom hoa,
qua, 14, ré, ca. Tuy nhién, bo phan c6 cong dung tot
nhat va duoc st dung nhiéu nhat phai ké dén la ré va
ct Ba kich c¢6 tac dung bé than, ting cudng gan cot,
tang suc dé khang, sic déo dai va tri phong thap,
giam huyét ap, ha duong huyét, b6 nao, giup an ngu
ngon, phu ntt kinh nguyét khong déu [6, 7].

Mot s6 hop chét héa hoc co6 trong cay Ba kich
(Morinda officinalis How.) gom: 12¢-hydroxyevodol
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va friedelan-3-on, morindolide (iridoid lactone),
morofficinaloside (iridoid glucoside), anthraquinones,
monoterpene glycoside, triterpene, lactone [7, 8],
iridoid glycoside va monotropein [9, 10], polysaccharide
[11, 12], fumaric acid, stigmasterol, daucosterol va
anthraquinone-2-carboxylic acid [13], 1,2-
dimethoxyanthraquinone, alizarin-2-methyl ether va
rubiadin-1-methyl ether [14]. Ngoai ra, Yoon va cs.
(2017) da phan lap va xac dinh dwoc cau truc 10 hop
chat tir ré cay ba kich & Kyung-Dong, Seoul, Han
Quoc gom: alizarin-1-methyl ether, 1,2-dimethoxy-3-
hydroxy anthraquinone, 2-methoxy anthraquinone, 2-
hydroxymethyl-3-methoxy anthraquinone, 2-
hydroxymethyl-3-hydroxy anthraquinone, rubiadin-1-
methyl ether, 1-hydroxy-3-hydroxymethyl anthraquinone,
rubiadin, scopoletin, va g-sitosterol [15].

Cac nghién ctu vé thanh phan hoéa hoc va hoat
tinh sinh hoc ctia cay Ba kich cho thay cac hop chat
chinh anthraquinon c6 tac dung chong loang xuwong,
chong viém va cai thién tri nho [16, 17].

Nghién cttu nay tiép tuc khao sat cac thanh phan
héa hoc va hoat tinh khang oxi hda cta boé phan ré
cay Ba kich nham gép phan bd sung thém vé thanh
phan hoéa hoc va hoat tinh khang oxi héa ctia cay Ba
kich duoc day da va he thong.

2. NOI DUNG VA PHUDONG PHAP NGHIEN CUU

2.1. Nguyen liéu

Cay Ba kich (Morinda officinalis) thu hai tai
huyen Chu kuin, tinh Pak Lak vao thoi diém thang
01/2020. Ma so6: BKH DL, duwoc dinh danh béi
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Truong Ba Phong, BoO mén Sinh hoc, Truong Pai hoc
Tay Nguyén.

B0 phan dung: ré cay Ba kich.

2.2. Phuong phap tao cao chiét

Toan bo ré cay Ba kich sau khi thu hai vé duoc
rita sach, loai bé phan hu héng, phoi kho. Sau do
mau duoc xay nho va duoc ngam chiét kiét nhiéu lan
bang hexane & nhiét do phong.

Dich chiét duoc dudi kiét dung moi bang
thiét bi cat quay thu hoéi dung moi, thu duogc cao
chiét hexane.

2.3. Phuong phap x4c dinh thanh phan héa hoc

Thanh phan hoéa hoc cta ré cay Ba kich duoc
x4c dinh bang phuong phap sic ky khi ghép khéi
phé GC-MS (Gas Chromatography-Mass
Spectrometry-NIST 17), duoc do tai Vién Cong nghé

VILL Y

Sinh hoc va Moi truong, Truong Dai hoc Tay
Nguyén. St dung may GC/MS cutia hiang Thermo
Trace GC Ultra — ITQ900. Cot sic ky TG-SQC voi
chiéu dai 30 m, duong kinh trong (ID) = 0,25 mm,
l6p phim moéng 0,25 um. Khi mang He. Nhiét do
buong bom mau (ky thuat chuwong trinh nhiét do -
PTV) 230°C. Nhiét ¢6 Detecto 260°C. Chuwong trinh
nhiét do budng diéu nhiét 60°C (2 phut), ting
4°C/phut cho dén 200°C, dirng & nhiét do nay trong 5
phut, tang 10°C/phut cho dén 260°C, dirng & nhiét do
nay trong 10 phuit.

2.4. Thit nghiém hoat tinh chéng oxy héa

Hoat tinh chong oxy hoa ctia cay Ba kich duoc
thuc hién tai Viéen Céng nghé Sinh hoc va Méi
truong, Truong Dai hoc Tay Nguyén. Qua trinh thi
nghiém duoc thuc hién theo phuong phap bat goc tu
do DPPH, mau thir duoc hoa tan trong methanol.

By o

Hinh 1. Sy thay d6i mau séc trude va sau phan tng clia dung dich DPPH

Kha nang bat goc twv do DPPH duoc tinh theo
cong thirc sau:

%IC =

ODrhin ng = 0Dt
DDCﬂ.rng - 0D

2 % 100%
-rang

Trong do: OD chimg 1a do hap thu ctia mau doi
chtimg (khong chtra mau); OD thtr 1a do hap thu cta
mau; OD trang la do hdp thu clia maiu tring
(methanol). Gia tri ICs, cia mau thtr va mau doi
ching dwa vao phuong trinh tuyén tinh gitra néng do
va % hoat tinh bat goc tu do cta chung, tinh theo
cong thaec:

50-b

a

Trong d6: ICs, 1a nong @6 mau thir c6 thé bat
duoc 50% goc tu do DPPH; a, b: 1an luot 1a do doc va
hé chan ctia phuwong trinh tuyén tinh gitta nong do va
% bat goc tu do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan héa hoc ctia cao chiét

Két qua phan tich thanh phan hoéa hoc bang
phuong phap GC-MS ctia cao chiét hexane ré cay Ba
leh the hién & hinh 2 va bang 1.
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Béng 1. Thanh phan héa hoc cao chiét hexane ré cay Ba kich

TT Tén cac hop chat Cong thtc cau tao Hanz;l)rong
0,
1 Endo-borneol Z% 0,53
(0]
2 Pentadecanoic axit CH3(CH2)12CH2)J\OH 0.53
3 mHexadecanoic axit Y\/\/\/\/\/\/\/ 10,53
; : ~°
A Hexadecanoic axit, ethyl I 0.98
ester
5 Heptadecanoic axit M 0,43
2-methyl -9, 10- O‘O
6 anthracenedione 1,39
9,12-octadecadienoic axit | -
7 ’ 12,77
(Z’Z)- m
N\
8 Oleic axit /\/\/\f\/\/\/\)‘\ou 4,49
9 Octadecanoic axit W 3,16
o] O/H
\
1-Hydroxy-4-
10 methylanthraquinone O‘O 0,54
o] - O/ H
2-hydroxy-1-methoxy-9,10- o
1 anthracenedione- O‘O 317
\
12 9-octadecenamide, (Z)- HZN% 1,29
13 Squalene 0,82
14 ,a -Tocospiro B 0,23
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15 Dl-a,-Tocopherol 0,27
16 Campesterol 4,17
17 Stigmasterol 5,86
18 Sitosterol 14,73
19 Stigmastanol 0,45
20 Stigmasta-3,5-dien-7-one 0,73
VY
21 Stigmasta-3,5-diene 0,50
22 Stigmast-4-en-3-one 1,23
Lup-20(29)-en-3-ol, i
23 acetate (3f)- 0% 045

St dung phuong phap sic ky khi khoi phé kem 4, 5, 7, 8, 9). Ngoai ra, con c6 mot s6 hop chat co

thu vien phé NIST 17 da xac dinh dwgc mot s6  ham luong nhé nhu: bicyclo (cong thic s6 1),
thanh phéan chinh c6 trong cao chiét hexane ré cdy phenol (cong thirc s6 15), ester (cong thic s6 4),
Ba kich gom anthraquinon (cong thic s6 6, 10, 11), amide (cong thic s6 12). Bén canh d6 con c6 mot
triterpen (cong thuc so 13, 16, 17, 18, 19, 20, 21, 22, hop chat dac biét (cong thitc s6 14) cé cau tric caa
23), alcohol triterpen, axit hitu co (cong thite s6 2,3, mot ancol, cdu tric cta ceton va c6 cau trac cia mot
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ether. Két qua phan tich va x4ac dinh thanh phan
hoa hoc cho thay cé su tuong dong voi cac nghién
ctu trudc day cua cay Ba kich [14, 16, 17].

3.2. Hoat tinh chdng oxy hda ciia cao hexane

Hoat tinh chong oxy hoa ctia cay Ba kich duoc
thuc hién theo phuong phap bat goc tu do DPPH véi
chat doi ching duong 1a axit ascorbic. Khi c6 mét cac
chat chong oxi hoéa thi dung dich DPPH mau tim sé
chuyén sang mau vang trong thi nghiém do do hap
thu quang & budc sé6ng 517 nm.

Béng 2. Hoat tinh chéng oxy héa ctia cao hexane

cay Bakich
% thu don goc tu do
Cao hexane DPPL
pg/mL Lin1l | Lan3 | Lan3
10 89 80 97
5 75 70 81
2,5 84 77 91
1,25 61 59 62
0,625 31 25 38
0,3125 6 9 4
1G5 (ng/ml) 1 1 1,1
IG5y (ng/mL) trung 1.03% 0.03
binh ’ ’
Acid ascorbic
ICy) (ug/mD) S

Két qua thir nghiém cho thay, khi néong do cao
chiét tir 0,3125 pg/mL dén 10 pg/mL thi phan tram
hoat tinh ttc ché goc tw do DPPH cta cao chiét ting
dan tir 6% dén 89% (Bang 2). Kha nang khang oxy
hoa biéu hién tot nhat & mau thir 6 véi phan tram
hoat tinh bat goc tu do DPPH la 89%. Cao chiét
hexane cay Ba kich c6 kha niang chéng oxy hda rat
manh voéi gia tri IC5, = 1,03 ng/mL so voi d6i chimg
duong axit ascorbic (IC;, = 34,99 ug/mL). Két qua
nay mo ra tiém nang vé kha nang chong oxi héa cta
cay Ba kich trong tuong lai.

4. KET LUAN

Tir cao chiét hexane ré cay Ba kich (Morinda
officinalis) da xac dinh duoc 23 hop chat hoa hoc véi
cac thanh phan chinh gom: rhexadecanoic axit
(10,53%), 2-methyl-9,10-anthracenedione, (1,39%),
9,12-octadecadienoic axit (Z,29-(12,77%), oleic axit
(4,49%), octadecanoic  axit 3,16%),  9,10-
anthracenedione, 2-hydroxy-1-methoxy  (3,17%),
campesterol  (4,17%), stigmasterol (5,86%) va
sitosterol (14,73%).

Qua tht nghiém hoat tinh khang oxy hoéa cta
cao chiét hexane bang phuong phap DPPH cho thay
kha ning khang oxy hoa manh thé hién qua gia tri
ICs, = 1,03 ug/mL nho hon rat nhiéu so véi chat doi
chung duong axit ascorbic c6 ICs;, = 34,99 pug/mL.
Két qua kha quan nay cung v6i cac nghién ctru sau
hon sé gop phan mé ra tiém nang khai thac va st
dung hiéu qua cay Ba kich vao duoc pham.

TAI LIEU THAM KHAO

1. Vién Duoc liéu (2004). Cay thudc va dong vat 1am
thuoc & Viét Nam, tap 1. Nxb Khoa hoc va Ky thuat Ha
Noi, 101 —106.

2. Nguyén Chiéu (2001). Két qua budc dau
nghién ctu trong Ba kich & Phu Tho. 7ap chi Duoc
hoc, 1, trang 6.

3. Duong Thi Huong, Trinh Thi Kim Anh,
Nguyén Thi Hai Ha (2009). Buoc dau danh gia hoat
tinh androgen cta ré cay B4 bénh (Eurycoma
longifolia ].) trén chuot thuc nghiém. 7ap chi Duoc
hoc, 49, 16-20.

4. Nguyén Manh Quan, Nguyén Tran Giang
Huwong (2008). Nghién citu tac dung cta Ba kich
(Morinda officinalis How) 1én su phat trién cta co
quan sinh duc chudt cong duc. Tap chi Nghién ciu 'Y
hoc, 53(1), 77-84.

5. Nguyén Thanh Tung, Nguyén Tran Thi Giang
Huong, Nguyén Kiéu Van (2008). Nghién cttu tac
dung cta thung dung (Cistanche deserticola Y.g.
Ma) trén chic nang sinh san cta chuot cong duc
non. 7ap chi Duoc hoc, 8, 18-22.

6. Bo Y t€ (2009). Duoc dién Viét Nam IV,
chuyén luan duoc lieu Ba kich. Nha xuét ban Y hoc,
682-683.

7. Vit Dic Loi, Nguyén Tién Vimg, Nguyén Thi
Thiy An (2016). Mot s6 hop chat phan lap tir ré cay ba
kich (Morinda officinalis How.) tréong & tinh Quang
Ninh. 73p chi Dupr hoc, 56 (9), 36 —41.

8. Yoshikawa M., Yamaguchi S., Nishisaka H.,
Yamahara J., Murakami N. (1995). Chemical
constituents of Chinese nature medicine, morindae
radix, the dried roots of Morinda officinalis How:
Structures of morindolide and morofficinaloside.
Chemical and Pharmaceutical Bulletin, 43(9), 1462-
1465.

9. Choi, J. W, Lee, K. T., Choi, M. Y., Nam, J.
W., Jung, H. J.,, Park, S. K., Park, H. J. (2005).
Antinociceptive anti-inflammatory  effect  of

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 8/2022 65



KHOA HOC CONG NGHE

monotropein isolated from the root of AMorinda
officinalis. Biological and Pharmaceutical Bulletin,
28,1915-1918.

10. Tran Viet Hung, Pham Van Kién, Bui Quéoc
Thai, Poan Cao Son, Nguyén Tién Dat, Bui Hong
Cuong (2017). Nghién ctu chiét xuat, phan lap va
tinh ché monotropein tir ré Ba kich dé thiét 1ap chat
chuan. 7ap chi Duoc hoc, 57 (5), 40 — 42.

11. Zhu, M. Y., Wang, C. ], Gu, Y, He, C. S,
Teng, X., Zhang, P., Lin, N (2009). Extraction,
characterization of polysaccharides from AMorinda
officinalis and its antioxidant activities. Carbohydrate
Polymers, 78, 497-501.

12. Zhu, M. Y., Wang, C. J., Wang, X., Chen, S.
H., Zhu, H., Zhu, H. M. (2011). Extraction of
polysaccharides from Morinda officinalis by
response surface methodology and effect of the
polysaccharides on bone-related genes.
Carbohydrate Polymers, 85, 23-28.

13. Zhang, H. L., Zhang, Q. W., Zhang, X. Q., Ye,
W. C., Wang, Y. T. (2010). Chemical constituents
from the roots of Morinda officinalis. Chinese
Journal of Natural Medicines, 8 192-195.

14. Liu, Q., Kim, S. B., Ahn, J. H., Hwang, B. Y.,
Kim, S. Y., Lee, M. K (2012). Anthraquinones from
Morinda  officinalis  roots enhance adipocyte
differentiation in 3T3-L1 cells. Natural Product Research,
26, 1750-1754.

15. Yoon K. L, Hyo ]J. B, Jeong B. O, Wan K. W
(2017). Bioassay-Guided Isolated Compounds from
Morinda offificinalis Inhibit Alzheimer's Disease
Pathologies. Molecule, 22, 1638.

16. Tran My Tieén, Nguyén Mai Thanh Tam,
Tran Cong Luan, Nguyén Thi Thu Huwong (2012).
Nghién cttu tac dung huong sinh duc nam ctia cay Ba
kich (Morinda officinalis How.). Tap chi' Y hoc thanh
pho Ho Chi Minh, 16 (1), 192-198.

17. Wei L. J, Lu P, Su W. P. (2006). Tissue
culture and rapid propagation of Morinda officinalis
How. Plant Physilogy Comunication, 42(3), 475.

CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITITES FROM HEXANE EXTRACT OF
Morinda officinalis COLLECTED IN DAK LAK
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Summary
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The Morinda officinalis belongs to the Morinda L family (Rubiacea), widely distributed in the country’s Central
Highlands, Southeast, and other regions. There have been several domestic and foreign studies on this species’
chemical composition and activities. However, there are still no reports on the chemical composition and
antioxidant activity of Morinda officinalis grown in Dak Lak. Therefore, our research objective was to
determine the chemical composition and antioxidant activity of Morinda officinalis collected in Dak Lak
province by steam distillation. In this study, we determined the chemical composition from the hexane extract
of the root of Morinda officinalis and evaluated the antioxidant activity by the DPPH method. The results of
determining the chemical composition from the hexane extract of the root of the Morinda officinalis showed
that there were 23 components, of which the main components of Morinda officinalis were anthraquinon,
triterpen, oganic acid and alcohol triterpen. The results of evaluating the oxidizing mineral activity from the
hexane extract of the root of Morinda officinalis by the DPPH method show that this Morinda officinalis
exhibits very strong antioxidant capacity with IC,, value of 1.03 mg/mL and is much stronger than that of
ascorbic acid positive control with IC,, value of 34.99 mg/mL, was 34 times.

Keywords: Chemical composition, Dak Lak, GS-MS, hexane, Morinda officinalis.
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