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Survey of the chemical composition of Plectranthus amboinicus (Lour.)
Received:22/01/2024 collected in Thanh Hoa province. Using the combined chromatographic
Revised: 20/3/2024 method, 2 compounds were isolated. Combining modern spectroscopic

methods (mass spectrometry (EI-MS), nuclear magnetic resonance
spectroscopy (IH-NMR, 13C-NMR), the structures of 2 compounds
were determined, namely b-sitosterol and Stigmasterol. These two
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compounds are common in plants and they were also isolated for the

Keywords: first time in a study on Plectranthus amboinicus in Quang Xuong, Thanh
Plectranthus Hoa. Compound 1 showed the ability to inhibit the enzymes o-amylase
amboinicus (Lour.), and a-glucosidase with IC50 values of 1373.50+92.55 and 998.31+80.08
Thanh Hoa, isolated, pg/ml; compound 2 exhibited inhibitory activity against a-amylase
B-sitosterol, and a-glucosidase enzymes with IC50 values of 1208.91+100.26 and
Stigmasterol 1034.23+66.43 pg/ml, respectively.

177



Vol 10. No 2_April 2024

=
\TUYEN Quane/
\ viETnam |

TAP CHi KHOA HQC PAI HQC TAN TRAO
ISSN: 2354 - 1431

http://tckh.daihoctantrao.edu.vn/

HOAT TINH UC CHE TIEU PUONG CUA STEROID CO LAP
TU CAY HUNG CHANH PLECTRANTHUS AMBOINICUS (LOUR.)

Phan Van Trong’, D6 Van Huy®, Bang Thi Th y My?, Ngti Trui ng Nhan?*
’Khoa Y Dugc, Trui ng Pai hoc Tay Nguyén, Viét Nam

’Khoa Khoa hoc Tu nhién va Cong nghé, Trui ng Pai hoc Tay Nguyén, Viét Nam
3Phong kham da khoa Tam Phuc Eakar, Dak Lak , Viét Nam Dia chi email: ntnhan@ttn.edu.vn

https://doi.org/10.51453/2354-1431/2024/1032

Théng tin bai viét Tém tit

Khao sat thanh phan héa hoc cia cidy Hung chanh Plectranthus
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amboinicus (Lour.) thu hai ¢ tinh Thanh Hoa. Bang phuong phap
sdc ky két hop da phan 1ap 2 hop chit. Két hop sir dung cac phuong
phap phd hién dai (phd khdi lugng (EI-MS), phd cong hudng tir

hat nhan ("H-NMR, “C-NMR), di xac dinh duoc cdu trac 2 hop

chat 1a B-sitosterol va Stigmasterol. Hai hop chit nay thuong

phé bién trong cac loai thuc vat va chung ciing dugc tach ra lan

Tir khoa:

Hlng chanh, Thanh Héa, cb
1ap, B-sitosterol, stigmasterol

dau tién nghién ctru vé loai Hung chanh & Quang Xuong, Thanh
Hoéa. Hop chat 1 thé hién kha ning &rc ché enzyme a-amylase
va a-glucosidase voi gia tri 1C,; lan luwot 1a 1373,50492,55

va 998,31+80,08 pg/ml; hop chit 2 biéu hién kha ning trc ché
enzyme a-amylase va a-glucosidase voi gia tri IC, lan luot 1a
1208,91100,26 va 1034,23+66,43 ug/ml.

1. Giéi thiéu

Cay Huang chanh Plectranthus amboinicus
(Lour.) Spreng thudc ho Hoa méi (Lamiaceae),
¢6 200 chi va 3500 loai phan bd & cac khu vuc
thudc vung nhiét doi. O Viét Nam c6 trén 40 chi
va khoang 145 loai va hién nay duoc trong phd
bién. Cay con co mot s6 tén goi khac la rau tin
day la, rau thom lun. DA tu lau 14 cia cay dugc
st dung nhu mdt loai gia vi trong ché bién thuc
pham, ¢6 vi cay, mui thom, khéng doc. Trong y
hoc dan gian, 14 ding dé chita ho, cam sdt, tidu
chay, sat tring hodc dép 1én cac vét do con tring
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cin (Araiijo et al., 2018). Bén canh nhing cong
dung trén, cay Hung chanh con la mdt trong cac
loai thue vat ¢6 chira tinh dau (D0 Tét Loi, 2006).
Trong nude, da co mot vai bao céo vé thanh phan
hoéa hoc tinh dau Hiing chanh ¢ Cii Chi ciia cac tac
gia Lur Thi Mong My va Nguyén Thi Bich Thuyén
vé cdy Hung chanh & Can Tho vé thanh phan hoa
hoc va hoat tinh khang vi sinh vat (L& Binh M&i
va cong sur, 2002, LW Thi Mong Thy, 2016, Nguyén
Thi Bich Thuyén va cong sw, 2012, Annadurai
Senthikumar & Venugopalan Venkatesalu, 2010).

Céc nghién ctru vé cay Hing chanh ciing dugc cac
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nha khoa hoc chi ra ring cac hoat tinh tét khang
khuén, chdng oxi hoa, chéng viém, cua loai hung
chinh do thanh phan cac tinh dau quyét dinh,
bao gébm cac hop chit nhu Carvacrol, Thymol,
B-Caryophyllene, o-Humulene, vy-Terpinene,
p-Cymene, a-Terpineol va B-Selinene ...(Monzote
L et al, 2020, Seham S El-hawary et al, 2013,
Bezerra R de C de F et al, 2017, A Manjamalai
2012, Hassani MS et al, 2012, A Manjamalai et
al, 2012, Mai CW et al, 2016, Sookmai W et al,
2011, Yong YK et al, 2013, Wanikiat P et al 2008 ).
Céc nghién ciru di giai thich phan nao vé nhiing
bai thudc tur cdy Hung chanh da duoc su dung tu
lau. Tuy nhién cac ché pham, cac san pham phuc
vu strc khoe tur cdy Hiing chanh hién nay con chua
nhiéu va it dugc quan tdm, nghién ctru dé dua vao

su dung.

2. Lich sir nghién ctru

Qua tim hiéu cua chung t6i dén thoi diém nay
van chua co nghién ctru nao vé& phan lap va xac
dinh cau triic cic hop chét tu cy Hung chanh ¢
Viét Nam. Pac bi¢t 6 huyén Quang Xuong, tinh
Thanh Héa. Vi vdy, véi mong mudn tim ra sw khac
biét cling nhu bd sung thém co so du liéu cua cay
Hung chanh, chiing t6i tién hanh nghién ctru nay
dé xac dinh thanh phan hoa hoc tu cao chiét ciy
Hung chanh nham gép phan vao viée khai thac va

su dung hiéu qua loai ciy nay ¢ dia phuong.

3. Phwong phap nghién ciru

- Pia diém nghién ctru: Cay Hung Chanh dugc
thu hai & Quang Xuong, tinh Thanh Hoa

- Béi tugng nghién ciru: Cay Hung Chanh dugce
thu hai & Quang Xuwong, tinh Thanh Ho4, dugc xéac
dinh tén Khoa hoc boi TS. Truong Ba Phong, B
mon Sinh hoc, Khoa KHTN&CN, Truong Pai hoc
Tay Nguyén.

- Phuong phép nghién ctru:
+ Phuong phép 18y mau

Mau thuc vat dugc thu hai vao thoi diém thich
hop trong nam. Mau tuoi sau khi lay vé duoc rira
sach, dé noi thoang mat hoic sdy kho & 40°C. Viéc
xtr 1y tiép cac miu bang phuong phap chiét chon

loc véi cac dung méi thich hgp thu duge hdn hop
cac chat dung cho nghién ctru dugc néu & phan
thuc nghiém.

+ Phuong phap phan tich, phan tach cac hon
hop va phan lap cac hop chat

Dé phan tich va phén tach ciing nhu phan 1ap
cac hop chit, s& sir dung cac phuong phép sic ky

nhu sau:

- Séc ky cot thuong (CC), sir dung silicagel ¢&
hat 230 - 400/mesh.

- Séc ky 16p mong (TLC) phan tich dugc tién
hanh trén ban mong kinh silicagel Merck 60 F,_,

trang san, d6 day 0,2 mm.

- Hién mau: hoi iot va dén UV 254 nm va
365 nm.

- Hoa chat: Céc dung moi dé ngdm chiét mau
thue vat déu dung loai tinh khiét, khi dung cho cac
loai sdc ky 16p mong va sic ky cot st dung loai
tinh khiét phan tich. Dung méi duoc sir dung la:

metanol, metyl chloride, etylacetate, nudc cét.

Phan 1ap cac hop chat: Phan trén mat dat cua
loai Hung chanh Plectranthus amboinicus (Lour.)
3,5 kg thu hai tai Quang Xuwong, Thanh Hoéa vao
thang 9/2021 duoc thai nho dé kho ¢ nhiét do
phong sau d6 dugc ngam chiét v6i metanol trong
vong 15 ngay, cit thu hdi dung méi thu cin cao
methanol (767 g). Sau d6 dugc cao metanol dugc
phan bd trong nudc rdi chiét 1an luot véi n-hexan,
etyl acetate va butanol cat thu hoi dung moi duge
chc cao tuong tmg co khoi luong 1a 34 g, 233 g,
168 g.

+ Hoat tinh (rc ché a-amylase va a-glucosidase

Hoat tinh (e ché a-amylase cia hop chit
[B-sitosterol (1) va stigmasterol (2) dugc thyc hién
theo phuong phdp cua Dai Thi Xuan Trang va
cong su co diéu chinh (Dai Thi Xuan Trang va
cong su, 2018). Céch tién hanh: U ¢ nhiét do 37°C
hdén hop (50 pl dung dich dém phosphate (pH=7)
+50 ul chat sach + 50 pl enzyme a-amylase (3U))
trong 5 phit, tiép theo bd sung 50 ul tinh bot vao
hén hop va u tiép 15 phit. Tiép tuc cho vao 200
ul dung dich HCI dic dé ngimng phan tng va 300
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ul dung dich thube thir iod duge thém vao dén han
biét lugng tinh bot con du sau phan tmg. Hon hop
trén duge do d hap thu quang phé ctia phirc hop
tinh bot-iod & budc song 660 nm. Acarbose la
d6i chung dwong.

Hoat tinh trc ché enzyme a-glucosidase cua cua
hop chit [B-sitosterol (1) va stigmasterol (2) dugc
thuc hién theo phuong phap cua Dai Thi Xuan
Trang va cong sy (Dai Thi Xuan Trang va cong
sw, 2018). Cach tién hanh: U & nhiét do 37°C hdn
hop (100 pl dung dich dém phosphate (100 mM,
pH= 6,8) + 20ul enzyme a-glucosidase (1U) + 40
ul chét sach) trong 15 phut, tiép theo bd sung 40
pl p-nitro-phenyl-a-D-glucopyranoside (5 mM) va
i thém trong 20 phut va cudi cing cho vao 100
ul Na,CO, (0,1 M) dé dimg phan tmg. Do hp thu
cua p-nitrophenol giai phong dugc do tai budc song
405 nm. Acarbose dugc su dung la chét chuén.

- Pao duc trong nghién cuu:

Pé tai duoc thuc hién sau khi ¢6 su déng N
ctia co so' y té, chinh quyén cac cip ¢ dia phuong
va dbi tuong tham gia nghién ciru. Nghién ciru
dam bao tinh bdo mat thong tin va ton trong su
tu nguyén tham gia cua déi tuong. Ngoai viée thu
thap thong tin nghién ctru, dbi twong dugc xét
nghiém va tu van diéu tri mién phi. Nghién ciru
tuan thu theo quy trinh xét duyét cua Hoi dong
Pao duc Truong Pai hoc Tay Nguyén.

4. Két qua nghién ciru

4.1. Phén lip va xdc dinh ciu tricc héa hoc

cdc hop chit phén lip dwgc

Caoetyl acetatedugc phantach tréncdtsilicagel,
v6i hé dung moi rira giai chloroform/etylaxtat taing
dan nong do % acetate: 0 %, 5 %, 10 %, 20 %, 30 %,
50 %, 70 %, 90 %, va 100 %, thu dugc 9 phan
doan. Phan doan 1 thu dugc chét 1 (90 mg), phan
doan 3 sau do tiép tuc rira giai trén cot nho voi hé
dung mdi n- hexane/acetone véi ty 1€ 10:1; 7:1;
5:1 thu duoc hop chét 2 (65mg).

- Hop chét (1): Tinh thé hinh kim, d.n.c.: 135-
136°C. EI-MS m/z: 414 [M]* (20), 413 (41), 398
(28), 397(100), 395 (32), 383 (11), 361 (11), 257
(3), 255 (6,3), 151 (5,6), 139 (11). Phé 'H-NMR
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(500MHz, CDCl,) (6 ppm): 5,31(1H, m, H-6);
3,51 (IH, m, H-3); 1,01 (3H, s, 19-CH,); 0,92
(3H, d, J= 6,2 Hz, 21-CH,); 0,84 (3H, d, J = 7,0
Hz, 29-CH,); 0,83 (3H, d, J = 6,5 Hz, H-26); 0,81
(3H, d, J=6,5 Hz, 27-CH,); 0,68 (3H, s, 18-CH,).
Pho *C-NMR (125MHz, CDCL,) (& ppm): 140,8
(C-5); 121,7 (C-6); 71,8 (C-3); 56,8 (C-14); 56,1
(C-17); 50,2 (C-9); 45,9 (C-24); 42,3 (C-4, C-13);
39,8 (C-12); 37,3 (C-1); 36,5 (C-10); 36,2 (C-20);
33,9 (C-22); 31,9 (C-7); 31,7 (C-8); 29,7 (C-2);
29,2 (C-25); 28,3 (C-16); 26,1 (C-23); 24,3 (C-
15); 23,1 (C-28); 21,1 (C-11); 19,8 (C-19); 19,4
(C-27); 19,1 (C-26); 18,8 (C-21); 11,9 (C-18,
C-29) (bang 3.1).

- Hop chéat (2) : Tinh thé hinh kim, d.n.c:
155°-157°C. Phd EI-MS m/z: 412 [M*] (7), 300
(7), 255 (11), 231 (4), 213 (8), 173 (7), 145 (20),
133 (20), 83 (49,3), 55 (100), 43 (90). '"H-NMR
(500MHz, CDCL,) (& ppm); “C-NMR (125MHz,
CDCL,) (6 ppm)(bang 3.2).

4.1.1. Bién giai xac dinh cu tric hop chat (1)

Trén phé khéi lugng EI-MS xuat hién manh
ion phan tir m/z [M]" 414 twong dwong cong thirc

phan tir cua (1) laC, H_O.
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Hinh 1. Phé khéi lwgng va cham (EI-MS)
ciia hop chit (1)

Phén tich trén phd cong hudng tir hat nhan
'H-NMR va C-NMR két hop véi phd DEPT cua
hop chét (1) xuét hién cac tin hiéu tir cac nguyén tir
H nhu sau: tai 3, 3,51ppm la tin hi¢u cua proton
gan trén C-3 ¢ 9. 71,4 ppm; tin hi¢u 8, 5,31 ppm
1a cua proton gin trén nguyén tir C-6 (8. 120,3)
tai ndi d6i C=C con xuét hién tin hiéu cta 6 nhém

metyl ¢ céc vi tri twong tng 5, 0,67; 0,86; 0,90;
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1,00; 1,13; 1,18. Qua cac sd liéu phd thu duoc so Bang 1. S6 liéu phd *C-NMR ciia hop chit

voi tai liu (Z Krajcovicova et al, 2004) cho ta 1)

khéng dinh chat (1) 1a B-sitosterol. Hop chdt ndy |carbon| pEpr | D°huvéndich | (ZKrajcovicova
. . L héa hoc & (ppm) et al, 2004)
ton tai rat pho bien trong thuc vat (Z Krajcovicova
1 CH, 36,1 37,4
et al, 2004). Cac nghién ciru trude day trén cac mod ) CH, 294 293
hinh in vitro va in vivo da ching minh B-sitosterol c6 3 CH 713 715
kha ning chéng viém, tao mach méi va c6 tac dung 4 CH, 418 03
ha duong huyét ..( Annadurai Senthikumar & 5 C 140,5 140,4
Venugopalan Venkatesalu, 2010, Monzote L et al, 6 CH 120,2 1214
2020, Seham S El-hawary et al, 2013, Bezerra R 7 CH, 311 315
de CdeFetal, 2017, A Manjamalai 2012, Hassani 8 CH 311 317
9 CH 50,1 50,2
MS et al, 2012, A Manjamalai et al, 2012, Mai ’ ’
10 C 35,7 36,4
CW et al, 2016, Sookmai W et al, 2011, Yong YK et
11 CH, 21,1 21,1
al, 2013, Wanikiat P et al 2008 ).
12 CH, 39,3 39,7
13 C 421 423
14 CH 56,2 56,6
15 | CH, 247 243
16 | CH, 286 285
17 CH 56,2 56,4
18 CH, 12,0 11,7
19 CH, 19,2 19,4
20 CH 36,1 36,1
21 | CH, 18,4 18,5
22 CH, 33,1 33,7
23 CH, 26,5 26,4
24 CH 46,0 45,8
) ) 25 | CH 29,0 29,0
. A gy . £
Hinh 2. Ph6 "H-NMR ctia hgp chat (1) 2% CH, 193 195
27 | CH, 192 19,4
N e 28 CH, 233 23,2
29 CH, 11,6 11,6

Hinh 3. Phé *C-NMR ciia hep chét (1) ) )
Hinh 4. Cau tric héa hoc hop chat (1)

(B-sitosterol)
181
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4.1.2. Bién giai xac dinh cau tric hop chat (2)

Quan sat bé ngoai ta thiy chét (2) c6 tinh thé
hinh kim khéng mau, ¢6 diém nong chay dao dong
154-156°C. Trén phd cong hudng tir hat nhan
'H-NMR va BC-NMR ctia (2) cho ta thiy su c6
mit cta cac nhom hydroxyl gan véi C-3 tuong g

voi céac tin higu 6, , 3,28 ppm, 8., 71,77 ppm.

Ngoai ra con co cac tin hi¢u cta 3 proton thudc
nhom metin cta 2 n6i do6i khong lién hop véi céc

tin hi¢u dic trung 6, 5,33 ppm; 6, ,,5,13 ppm va

H-22

8}1—23 5,02 ppm.

.
Al \ Ay I

1 7 6 s a 2 2 1 o -1 pen

Hinh 5. Phé "H-NMR ciia hop chit (2)

!
|

|
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Hinh 6. Phé “C-NMR ciia hop chit (2)

Mit khac, trén phd khdi lugng EI-MS ciia hop
chat (2) ciing cho thay pic ion phan tir m/z 412
H,O.

[M]" tuong ddng voi cong thire phan tir C, H,
So sanh céc s6 liéu pho cia hop chét (2) véi cac tai

lidu tham khao va két hop voi cac phan tich cac phd

Vol 10. No 2_April 2024| p.77-84

do duoc ta thiy hoan toan phui hop véi hop chét
stigmasterol (J Wang et al, 2017).

Stigmasterol c6 cac hoat tinh sinh hoc nhu
chéng viém, chong ung thu va chdng bénh tiéu
dudng. Cac hop chit nay co thé ¢ tmg dung duoc
hodc 1am tién chét tong hop cac hop chit ¢6 hoat

tinh sinh hoc ma@i."2°

Bang 2. S6 li¢u phé *C-NMR ciia hgp chit (2)

Carbon| DEPT Do chuyén dich | (J Wang et al,
héa hoc 3 (ppm) 2017)
! CH, 37,38 373
2 | CH 31,76 317
3 CH 71,77 718
4 | CH 42,34 103
> C 140,76 140.8
6 CH 121,64 1217
7| °H 31,7 31,9
8 CH 31,75 319
’ | ¢ 50,1 513
10 C 36,54 36,5
| cH 20.9 211
12| ch, 39,5 39,7
13 C 42,1 23
4 | cH 56,65 569
15 | CH 24,05 244
16 | CH, 283 28.9
7 | CH 558 56,0
18 | CH, 12,59 119
19 CH, 19,4 19,4
20 | CH 4043 405
21 | CH 20,89 202
2 | CH 135,82 1383
23 | CH 131,69 1203
24 | cH 42,78 502
25 | CH 33,08 317
26 | CH 19,0 19,0
27 | CH, 19,95 22
28 | CH, 25 254
29 | CH 19,63 19,60
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Hinh 7. CAu tric héa hoc hop chit 2
(Stigmasterol)

4.2. Két qua dinh gid hoat tinh trc ché

enzyme a-amylase va a-glucosidase

Két qua thir hoat tinh e ché enzyme a-amylase
va o-glucosidase, lién quan dén diéu tri bénh tiéu
dudng ctia 2 hop chét 1a B-sitosterol va stigmasterol
phan lap dugc tu cdy Hung chanh Plectranthus
amboinicus d3 duoc thé hién nhu Bang 1. Két
qué cho biét, hop chét 1 thé hién kha ning trc ché
enzyme o-amylase va a-glucosidase voi gia tri IC, |
lan luot 13 1373,50 + 92,55 va 998,31 + 80,08 pg/
ml; hop chét 2 biéu hién kha ning trc ché enzyme
a-amylase va a-glucosidase voi gia tri IC, | lan lugt
la 1208,91 £ 100,26 va 1034,23 + 66,43 pg/ml. Gia
tri IC,, cho biét cac hop chét 1 va 2 déu thé hién
hoat tinh kém hon chat chuan acarbose (v6i gié tri
IC,, lan luot 12 15,88 + 1,32 va 7,19 + 1,05 pg/ml).

Bang 1. Gia tri IC_, (ng/ml) vé hoat tinh c ché

enzyme g-amylase va o-glucosidase cia chat 1

va 2
. Gia tri IC, (ng/ml)
Mau
Enzyme o-amylase Enzyme a-glucosidase
1 1373,50 + 92,55 998,31 + 80,08
2 1208,91 £ 100,26 1034,23 + 66,43
Acarbose 15,88 £1,32 7,19 +1,05

5. Két luan

Tu cao chiét metanol loai Hung chanh, bing
phuong phap sic ky két hop da phan 1ap 2 hop chat.
Két hop st dung cac phuong phép phd hién dai:
pho khdi lugng (EI-MS), phd cong hudng tir hat
nhan 'H-NMR, “C-NMR, da x4c dinh dugc ciu
trac 2 hop chét 1a B-sitosterol va stigmasterol. Hai

hop chat nay chiém phd bién trong cac loai thuc

vat va chiing ciing duoc tach ra lan dau tién nghién
ctru vé loai Hung chanh ¢ Quang Xuwong Thanh
Hoa. C6 tac dung tre ché tiéu duong. Viée tiép tuc
nghién ctru vé thanh phan hoa hoc va danh gia tac
dung sinh hoc loai nay la can thiét va dang dugc
chung t6i thyc hién.
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