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THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:

- Tén dé tai: Nghién ctu thanh phan hoa hoc va budc dau thi hoat tinh
sinh hoc cuia mot sé hop chat tir phan doan etyl acetate loai trau khong (Piper
betle 1.)

- M4 sb: 13.01.24.H.01

- Chu nhiém dé tai: Bui Thi Nha Trang

- T6 chiic cha tri: Truong Pai hoc Tai nguyén va Mai truong Ha Noi

- Thoi gian thuc hién: nam 2024
2. Muc tiéu:

- Tach chiét mot s6 chat tur loai trau khdng bang dung méi hitu co etyl
acetate.

- Nghién cttu thanh phan héa hoc ciia mot sé hop chat phan 1ap duoc .

- Budc dau tha hoat tinh sinh hoc caa mot sé hop chat phan 1ap duoc tir
dich chiét etyl acetate tir loai trau khong.

3. Tinh méi va sang tao:

- Viéc nghién ctiiu phuong phap chiét tach cac chat trong dung moi etyl
acetate c6 ¥ nghia quan trong trong kha ning tim kiém cac chat c6 d6 phan
cuc khac nhau cé thé khdng phan tach duogc trong phuong phap trich ly tinh
dau va phan chiét trong nuéc.

- Panh gia va dua ra nhan xét vé hoat tinh sinh hoc khang viém tir mét s6
hop chat phan lap duoc tir 14 trau khong.
4. Két qua nghién ciru:
+ Pa tach chiét duoc 4 chat sach tir dich chiét etyl acetate caa loai trau khéng
+ Pi x4c dinh dugc ciu trdc chinh x4c hda hoc cua 4 hop chat tir dich chiét
etyl acetate cua loai trau khdng bang cac phuong phap phan tich hién dai.
+ Budc dau da danh gia hoat tinh sinh hoc khang viém cua cac hop chat tinh
ché duoc.
5. San pham:

- 01 Bao céo tong hop két qua nghién ciru

- 01 Bao cao tom tat két qua nghién ctru



- 01 c6ng bd khoa hoc dang trén tap chi qudc té c6 chi sé ISSN phu hop
v6i linh vuc nghién ctru cia dé tai.

6. Phuwong thirc chuyén giao, dia chi ¥ng dung, tac déng va lgi ich mang
lai ciia két qua nghién cuu:

a. Phuong thuc chuyén giao, dia chi tng dung

- Két qua cua dé tai s& duoc chuyén giao toan b cho bo mén Héa hoc
thuoc khoa Khoa hoc dai cuong, Truong Pai hoc Tai nguyén va Mai truong
Ha Noi dé phuc vu cho viéc dao tao va cac nhiém vu khéc c6 lién quan.

- San pham cua dé tai s& duoc chuyén toan bo cho Trung tdm Thu Vién va
Cong nghé Thong Tin dé luu trir va 1am tai liéu tham khao cho cé&n bo giang
vién va sinh vién.

b. Tac dong va loi ich mang lai cia két qua nghién ciru

- Nang cao nang luc nghién clru cua cac giang vién truong Pai hoc Tai
nguyén va Moi truong Ha Noi trong qué trinh tham gia thuc hién dé tai;

- Két qua nghién ctru ctia dé tai gbp phan bd sung vao co sé dit liéu cho
chuyén nganh hda hoc cac hop chét thién nhién, dong thoi la tai lieu tham
khao gidp cho sinh vién, hoc vién cao hoc cac nganh cé lién quan dén Hoa
hoc hitu co, Hoa hoc céc hop chat thién nhién va Hoa duoc theo huéng tng
dung.



INFORMATION ON RESEARCH RESULTS
1. General information:
- Project title: Research on the chemical composition and initial testing of
biological activity of some compounds from the etyl acetate fraction of the
betel nut (Piper betle I.)
- Code number: 13.01.24.H.01
- Coordinator: Bui Thi Nha Trang
- Implementing institution: Ha Noi University of Natural Resources and
Environment
- Duration: 2024
2. Objective(s):
- Extraction of some substances from betel species using the organic solvent
etyl acetate.
- Research the chemical composition of some isolated compounds.
- Initial testing of biological activity of some compounds isolated from etyl
acetate extract from betel species.
3. Creativeness and innovativeness:
- Researching the extraction method of substances in etyl acetate solvent is
important in the ability to search for substances with different polarities that
may not be able to be separated in the essential oil extraction method and the
internal extract in water.
- Evaluate and comment on the anti-inflammatory biological activity of some
compounds isolated from betel leaves..
4. Research results:
+ Four substances have been extracted from the etyl acetate extract of betel
species.
+ The exact chemical structure of 4 compounds from the etyl acetate extract
of betel species has been determined using modern analytical methods.
+ Initially evaluated the anti-inflammatory biological activity of the purified
compounds.
5. Products:
- Synthesize report.



- Summarize report.

- Scientific article published in an international journal with an ISSN index
appropriate to the research field of the project.

6. Transfer alternatives, application institutions, impacts and benefits of
research results:
a. Transfer alternatives, application institutions

+ The research results will be fully transferred to the Chemistry
Department of the Faculty of General Sciences, Hanoi University of Natural
Resources and Environment to serve training and other related tasks.

+ All products of the project will be transferred to the Center for
Library and Information Technology for storage and reference materials for
lecturers and students.

b. Impacts and benefits of research results

+ Improve the research capacity of lecturers at Hanoi University of
Natural Resources and Environment during the process of participating in the
project;

+ The research results of the project contribute to supplementing the
database for the field of natural compounds chemistry, and are also a
reference to help students and graduate students in related fields: organic
chemistry, chemistry of natural compounds and applied medicinal chemistry.
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MO DAU

Viét Nam la mdt trong nhiing quéc gia co nén khi hau nhiét d6i can
xich dao, c6 tham thuc vat phong phu duoc dénh gia 1a 1 trong 25 diém noéng
vé da dang sinh hoc toan cau. Pa dang sinh hoc ¢ Viét Nam diang thir 16 trén
thé gid1 voi trén 36.000 loai thuc vat, dong vat, vi tao, vi sinh vat bién trong
d6 ¢6 nhiéu loai dic hitu quy hiém. Nén y dugc hoc ¢ truyén, dugc lidu
duogc hinh thanh va phat trién cho t6i ngay nay, da ghi nhan tri thirc sir dung
5.117 loai thugc 1.823 chi ctuia 362 ho thuc vat c6 gia tri [am thudc chira bénh
va cham séc, bao vé suc khoe nhan dan trong sb6 13.766 loai thuc vat duge
ghi nhan ¢ Viét Nam. Bén canh nhiing loai cdy dugc liéu quy, hiém dic hitu
vira c6 cong dung chira bénh vira c6 gia tri kinh té cao, cac loai thuc vat phé
bién ciing c6 nhiéu gia tri quy bau duoc Gmg dung trong cac bai thuéc dong y
co truyén tuef nhiéu nam nay nhu tia t, dinh ling, ngai ctru, trau khong ...

Trau khong (Piper betle L.) 1a mot loai cdy leo ré 1au nam thudc ho hd
tiéu, ddy 1a loai cdy quen thudc trong doi séng cia ngudi dan chau A noi
chung va tit ca cac ving mién cta Viét Nam noi riéng. Trau khong da duoc
tmg dung trong nhiéu bai thudc cb truyén... Ngoai viéc dung 14 trau nhai véi
cau va voi dé an trau va bao vé ring miéng, dan gian con ding nudc 14 trau
dé sat trung, chéng 1¢ loét, chdng viém nhiém...[2]. Hién nay viéc nghién ctru
vé thanh phan hoa hoc cua trau khong bat dau dugc chi trong trong cac cong
trinh nghién ctru trong va ngoai nudc nham tim ra thanh phan héa hoc ciing
nhu hoat tinh sinh hoc tha vi cta nhitng thanh phan ndy, v6i muc dich tng
dung vao cong ngh¢ y duogc san xuét cac dugc phém, ban duoc phém co
ngudn gdc tir thién nhién. Nhimg nghién ctiru nay ciing 1a co s& dé giai thich
nguyén 1y cia cac bai thudc dan gian dugc luu truyén hang trim nam nay.
Hién nay c6 nhiéu cong trinh cong bd nghién ctru thanh phan hoéa hoc cia

loai trdu khong chiét xuét tir dung moi phan cuc nhu nudc, etanol... tuy



nhién chua c6 nhiéu khao sat vé thanh phan cta 16p chat c6 thé xuat hién
trong cac dung méi it phan cuc hon. Xuat phat tir thuc trang d6 viéc nghién
ctru, khao sat dé lua chon diéu kién chiét xuét cac hop chét trong triu khong
bang mot dung moi chua duge cong bd khao sat 1a etyl acetate co ¥ nghia
khong chi trong viéc dong gop hiéu biét cta ca nhan vao birc tranh nghién
ctru cac hop chit duoc liéu tu nhién noéi riéng ma con gidp ich cho cong tac
giang day va hoc tap cua giang vién, hoc vién va sinh vién cua truong & cac
hoc phan lién quan.

Véi cac van dé da dé cap O trén, toi lya chon thuc hién dé tai: “ Nghién
cuu thanh phc”in héa hoc va bude dau thir hoat tinh sinh hoc cia mét s6 hop
chat tir phan doan etyl acetate lodi trau khéng (Piper betle 1.)” v6i cac muc
tiéu dat ra nhu trén.

Muc tiéu nghién ctru:

+ Tach chiét mot sd chat tir loai trau khong bang dung méi hitu co etyl acetate
+ Nghién ctru ciu trac hoa hoc cia mot sé hop chat phan 1ap dugc

+ Panh gia hoat tinh sinh hoc khang viém cta mot s6 hop chit phan 1ap tur
loai trau khong.

Noi dung nghién ciru:

- Nghién ctru tong quan vé cac van dé lién quan dén dé tai nghién ctru

- Chiét tach dich chiét trong etyl acetate ctia loai trau khong

- Phan 1ap va xac dinh thanh phan héa hoc cta cac hop chat c6 trong dich
chiét

- Khéo sat hoat tinh khang viém ctia cac hop chét phan lap dugc va rat ra
khuyén nghi tng dung phu hop.

- Xtr 1y s0 liéu, viét cong bo trén tap chi va viét bao cdo tong két



CHUONG 1. TONG QUAN VE VAN DE NGHIEN CUU
1.1. Tong quan vé ciy Trau khong
1.1.1. Tén va ho loai Trau khong
Trau khong c6 tén khoa hoc 1a Piper betle L. 1a mot loai cay leo ré lau
nam thudc ho ho tiéu (Pipieraceae). Tén goi khac: Trau cay, Trau luong, Tho
lau dang. Tén goi nudc ngoai: Betel pepper, betel-leaf, vine pepper, poivrier
bétel, chavique bétel (Phap) [1].

. . s

Hinh 1.1. Cdy Trdu khéng (Piper betle L.)

1.1.2. Piic diém thue vit

Trau khong 1a loai cdy than nhin, moc leo, vi vdy mudn trong can phai
c6 gia thé. Loai gia thé nay pho bién 13 cay cau. La trAu khong moc so le
nhau, cudng 14 c6 be, phién hinh trai xoan c6 kich thuéc dai khoang 10 —
13cm, chiéu rong 1a 6-9cm. Cudng 14 hinh tréi tim, dau 14 nhon. Nhin 1én mit
14 ¢6 5 gan, khi dem soi dudi anh sang s& thiy nhimg diém chta tinh dau nho
trén 14. Cum hoa moc budng thdng & k& 1a thanh bong ngan. La bac tron hodc
hinh trai xoan, hoa duc dai c6 cubng, c6 16ng, hoa cai dai khoang 5cm, cubng
phu 16ng day, bau c6 16ng & dinh, qua mong, tron va cé 16ng & dinh. Toan cay
c6 tinh dau thom, cay. Mua hoa qua tir thang 5 dén thang 8 [1].



1.1.3. Phan bé va sinh thdi

Trau khong duge trong phd bién khip cac nude nhiét d6i ¢ ving Nam
A va bong Nam A nhu An D0, Srilanca, Malaysia, Vi¢t Nam, Trung Qudc,
Thai Lan,...Trau khong thudc loai cay ua am, ua sdng va co thé hoi chiu
bong. Sinh trudng manh trong mua mwa am, nhiét d6 trung binh tir 22 dén
26°C. Trau khong thich nghi véi cac loai dat gidu chét hiru co, c6 thanh phan
dat sét cao, véi pH tir 6-7 [1].

1.1.4. Cong dung ciia cdy Triu khéong

Trau khong duoc dung chita han thip, nhirc méi, dau bung day hoi, vét
thuong nhiém tring c6 ma sung dau. Trau khong co tic dung giam hen suyén
khi thoi tiét thay do6i, giam cac triéu ching dom dic gay kho thd; cam mao,
viém quanh rang, viém tai, viém hong hoac cac bénh ngoai da nhu bong, mun
nhot, hic lao, may day, ghé nglra, sdu kién dét... Trau khong co thé dung dang
thudc sic, ding ngoai da nhu dap 14 tuoi gid nat hodc ngam 14 v6i nude dé rira
vét thuong.

O An D9, 14 va tinh dau trau khong duoc ding diéu tri cac bénh phoi,
lam thudc dip vét thuong, thude stic miéng hodc thude ngiii trong bénh bach
hau. L4 trau khong c6 trong thanh phan ché pham thubc cd truyén An Do phdi
hop voi méot s6 dugc liéu khac trj hen phé quan [17].

Trau khong dugc trong dé ldy 1a nhai cing véi voi, cau va thude trong
tap tuc an triu cua nhiéu qudc gia chdu A nhu Trung Qubc, An Do, Viét
Nam..., L4 trau con c6 tac dung lam tiét mat, v ngung tiét sita, hodc hoi gay
budn ngu. O Iran, 14 trdu khong dugc ghi nhan c6 tac dung lam ting tri nhd,
chéng nhiéu vi khuan. Trong 14 trau khong chira ham luong 16n vitamin va
khoang chat can thiét cho rdng miéng nhu canxi, caroten, thiamin,... hon thé
nita, cac nhom chét chavibetol, chavicol, eugenol,... trong 14 trau trong c6 tac
dung diét khuan hiéu qua [5].

La 1a bo phan thuc vat c¢6 gia tri cao nhét va duoc st dung nhu mot vi
thudc dan gian vi nhimg duoc tinh cta chung. Trude day 14 trau thuong dugc
nhai dé ngan ngira chimg hoi miéng. L4 ciing c6 tac dung lam cing nudu, bao
vé rang va ngan ngura ching kho tiéu, viém phé quan, tdo bon, tic nghén, ho

va hen suyén [5]. La triu con co tic dung kich thich chinh dén chirc ning



lipase cua tuyén tuy, thuc ddy tiéu hoa, gitip ngin ngira bénh phdi va giup
diéu tri nhiéu loai bénh bao gém nhot, 4p xe, viém két mac va tdo bon [5].
Céc nghién ctru khéc cling da bao cdo rang chiét xuat trau khong c0 tiém nang
trong viéc chita lanh vét thuong va diéu tri chong 130 hoa [15,17,1 8].

1.2. Tong quan tinh hinh nghién ctru ngoai nuéc

Mohottalage va cong su (2007) khi nghién ciru tinh dau chiét xuét tir 14
loai trdu khong tai Sri Lanka bang phuong phap chung cat 16i cudn hoi nudc,
phan tich thanh phan héa hoc bang GC — MS cho thdy c6 chira safrole
(52,7%), allylpyrocatechol diacetate (15,4%), eugenol (6,4%) va eugenyl
acetate (5,8%) 1a cac thanh phan chinh. Hoat tinh diét cén tring (rudi nha
Musca domestica) cling duoc nghién ctru cho thiy kha ning tiéu diét con
tring cua tinh dau trau khong [19].

Sugumaran va cong su (2011) khi nghién ctru tinh dau tir 14 trdu khong
chiét xuét trén thiét bi Clevenger cho thay c6 khoang 35 hop chét , trong d6
thanh phan héa hoc chinh bao gdm 5- (2-propenyl) - 1,3-benzodioxole
(25,67%), eugenol (18,27%) va 2-metoxy-4- (2-propenyl) acetate-phenol
(8,00%), c6 kha ning khang khuan t6t chong lai cac vi khuan gy bénh ring
miéng nhu: Staphylococcus aureus, Streptococcus mutans, Lactobacillus
acidophilus, Candida albicans va Saccharomyces cerevisiae [22].

Cac tac gia Proshanta Guha va Sujosh Nandi (2019), D.Gupta (2023)
khi nghién ctru vé tinh dau chiét xuat tir 1a trau khong cho thay: Ham luong
tinh dau trong 14 trau khong dao dong tir 0,09% dén 1,0% tiy thudc vao
gidng, phuong phap chiét xuat, phwong phap so ché, diéu kién mai truong,. ..
C6 t6i 30-60 hop chat duge tim thiy trong tinh dau 14 triu khong bao gém
eugenol, isoeugenol, metyl eugenol, safrole, chavicol, hydroxychavicol,
chavibetol, anethole, estragole, germecrene-D,... N6 ¢ dic tinh chdng oxy
hoa va khang khuan tot & nong do rat thap (> 0,20 ul / ml), va cac vi sinh vat
nhay cam bao gdm vi khuan gram (+) va vi khudn gram (-), nAm chang han
nhu cac loai: Aspergillus, Candida, Escherichia, Penicillium, Salmonella,
Staphylococcus, Streptococcus, Vibrio,... N6 con duge sir dung nhu mot chat
bao quan thuc pham va chat ting cudng cam quan (mui, vi). Chinh vi vy né

duoc dung trong mdt sb san phém voi ty 1€ tir 0,005-0,5% nhu banh cupcake,



s0 ¢ la, banh quy, keo ngam,... Tinh dau tir loai trau khong htra hen co tiém
nang trong twong lai trong linh vuc cong nghiép thuc pham [11, 12].

Gan day, tac gia Lé Thi Thu Hang va nhom cong su tai dai hoc Seoul
Han Qudc (2023) di bao céo vé 4 dan xuat N-phenethylbenzamide méi, duoc
dit tén 13 piperbetamides A-D (1-4), va sau dan xuit allylbenzene (5-10) da
duogc phan 1ap tir than cay Piper betle L. Cac hop chét piperbetamides A, C, D
thé hién hoat tinh khang khuan tiém tang db6i voi S. flexneri, L.
monocytogenes, S. aureus khang methicillin va E. faecalis khang vancomycin
v6i gia tri ndng do6 we ché tbi thiéu (MIC) trong khoang 16-32 pg/mL [14].

Nhu vy, cac nghién ctru trén thé gidi déu chi ra tinh dau va cac hop
chat chiét xuat tir trau khong c6 gia tri trong nhiéu linh vuc bao gom ca cong
ngh¢ duoc phém, thuc phém,. .. va ¢ tac dung khang nhiéu loai vi khuan.

1.3. Tong quan tinh hinh nghién ctru trong nuéc

Tac gia Pham Thé Chinh va cong su (2010) d3 tach thanh cong tinh dau
14 trau (Piper betle L.) trong tai tinh Hai Duong bang phuong phép chung cat
16i cudn hoi nudc voi higu suat dat 1,01%. Tinh dau 14 trau tach duoc c6 ti
trong d425 =0,963 va chiét suit 16n nD25 =1,5362. Thanh phan hoa hoc chinh
ctia tinh dau 14 trau 13 eugenol, véi ham luogng 1én t6i 77,24% [2].

Nguyén Thién Chi va cong su (2016) da khao sat vé thanh phan héa
hoc va hoat tinh khang vi sinh vat cia tinh dau 14 trau khong thu hai tai tinh
Hau Giang. Tinh dau 14 trau khong duoc trich ly bang phuong phap 16i cudn
hoi nuéc dat hiéu suat 0,63%. Thanh phan héa hoc chinh trong tinh dau trau
khong 13 hop chat 4-Allyl-1,2-diacetoxybenzene v6i ham luong 34,55%. Két
qua thir hoat tinh khang vi sinh vat cho thay tinh dau trdu khong c6 kha ning
trc ché sy tang truong cua 3 ching vi sinh vat B. subtillis, F. oxysporum va A.
niger véi gia tri MIC 1an luot 1a 100, 200 va 200pg/mL [3].

Ché Thi Cam Ha va cong su (2021) da tach chiét va thr nghiém hoat
tinh cta dich chiét 1a trdu khong thu hai tai thanh phd Hué, tinh Thira Thién
Hué. Két qua cho thiy dich chiét 1a trau khong chira 16 hop chit khac nhau
(két qua GC-MS), trong d6 cac thanh phin nhu eugenol, phytol di duoc
ching minh 13 ¢6 kha nang khang khuan, chong oxy hoa, khang té bao nim

va chéng ung thu. Trong nghién ctru ciing cho thiy dich chiét 14 trau khong &



ndng d6 0.025 uL/mL kich thich ting sinh nguyén bao soi,do d6 thuc diy qua
trinh chira lanh vét thuong [13].

Nam 2020, tac gia Bui Thi Thu Trang tién hanh nghuén ciru phan doan
nudc cua loai trau khong, theo d6 tac gia da dugc phan 1ap ba hop chat gdm
thymidine, adenosine va 1,2-di-O- B-glucopyranosyl-4-allylbenzene. Theo
d6 day 1a 1an dau tién co tac gia cong bd phan lap duoc hop chét 1,2-di-O-pB-
glucopyranosyl-4-allylbenzene tir loai trau khong [23].

Hoang Thuy Duong va cong su (2022) nghién clru danh gia hoat tinh
sinh hoc cta cao chiét 14 triu khong thu nhan bang phuong phap chiét siéu 4m
Két qua cho thdy ham luong céc hop chat khung phenolic va flavonoid 1a hai
thanh phan chinh cta cao chiét. Kha ning tc ché 50% gdc tu do (ICsp) ghi
nhan & nong d6 47,18 pg/ml. Nong do diét ndm va vi khuan tdi thiéu cta cao
chiét tir ethanol 96% trén C. albicans, S. mutans, S.pyogenes, C. diphtheriae
c6 gia tri 1an luot 1a 1000, 500, 500 va 250 pug/ml. Cac két qua cho thay, cao
chiét 14 trau khong trong ethanol 96% véi sy hd tro cia song siéu 4m co tiém
nang Gmg dung trong dugc pham, my pham [4].

1.4. Phan tich, danh gia cac cong trinh nghién ciru trong nwéc va
ngoai nwoc

Tir nhitng cong trinh nghién ctru da duoc cong b trong va ngoai nudc,
tac gia nhan thiy rang thanh phan chinh cta loai trau khong 1a cac phytol,
polyphenol, alkaloid.... Cac hop chat phan 1ap dugc ciing nhu cac cin chiét
ctia loai nay ciing dugc danh gia hoat tinh nhu: khang khuan, chong viém,
chéng oxy hoa va chdng ung thu [19, 20, 21] va di dugc chimg minh 1 6 tac
dung tich cuc trong diéu tri nhiéu loai bénh nhu bénh tiéu duong, viém két
mac, viém vu, béng, vét 1oét... trong cac bai thudc dan gian.

Trén thuc té viéc phan lap cac hop chat dya trén kha ning hoa tan va
phan b ciia cac chét tan trong cic dung méi khac nhau. P9 phan cuc cua cac
dung méi quyét dinh thanh phan 16p chat ma chung ta c6 thé phan lap duoc.
Tac gia Suryasnata Das da nghién ctru vé anh hudng cua cac ki thuat chiét
xudt st dung aceton va nudc lam dung moi cho két qua tong ham luong
phenolic va flavonoid khac nhau, ham lugng eugenol va eugenol acetate khac
nhau [9]. Tir nghién ctru trén ta co thé thiy rang phwong thic chiét xuat dong



mot vai trd quan trong ddi vai sb luong, loai hop chit thu duoc cling nhu hoat
tinh sinh hoc ctia cao chiét. Tuy nhién hau hét cic cong trinh nghién ctu
thuong tap trung vao phan dich chiét trong cac dung moi phan cuc nhu dung
moi nude, dung mdi ethanol, methanol ...hodc tinh dau tong theo phuong
phap chung cit hoi nude trich ly. Trong s6 hon 20 tai liéu ma tac gia di tham
khao c6 12 tai liéu cac tac gia tién hanh nghién ctu trong cac dung moi phan
cuc noi trén, cac tai li¢u con lai thuong nghién ctru dich chiét téng ma khong
danh gia hoat tinh cta timg thanh phan riéng biét trong dich chiét. Cac tai liéu
cong b ciing khang dinh c6 khoang trén 40 hop chat dugc tim ra trong thanh
phan cta loai triu khong, trong d6 c6 mot s thanh phan chinh thuong dugc
tim ra nhu cac alkaloids, phenolics, glycosides, tuy nhién ham lugng cua cac
thanh phan nay ciing c6 su khac biét véi timg mau trau khong tai cac ving tho
nhudng khac nhau [2,3,13].
Bing 1.1. Thanh phan héa hoc chinh ciia lodi trau khéng

STT Hop chat TLTK

1 1,2-di-O-B-glucopyranosyl-4-allylbenzene | [23]

2 2-metoxy-4- (2-propenyl) [22]

3 4-Allyl-1,2-diacetoxybenzene [3]

4 5- (2-propenyl) -1,3-benzodioxole [22]

5 allylbenzene [14]

6 allylpyrocatechol diacetate [19]

7 anethole [11]

8 acetate-phenol [22]

9 chavibetol [11]

10 chavicol [11]

11 estragole [11]

12 eugenol [2], [11], [13], [19]
[22]

13 eugenyl acetate [2], [11]

14 germecrene-D [11]




15 hydroxychavicol [11], [18]
16 isoeugenol [11], [13]
17 metyl eugenol [2], [11]

18 safrole [11], [19]

Nhu viy, cac nghién ciru trén thé gidi va trong nudc tip trung vao phan
tach tinh dau va dich chiét trong nudc tir 14 ctia Piper betle L. déu chira loai
trau khong c6 gia tri trong nhiéu linh vyc bao gom ca cong nghé dugc pham,
thuc pham,... va c6 tac dung khang nhiéu loai vi khuan khac nhau. Tuy nhién,
trong cac cong bd trude do cac tac gia chua di vao cac phuong phép chiét véi
cac dung moi it phan cuc hon va do d6 chua bao quat hét thanh phan hoa hoc
ctia cac chat trong loai trau khong, vi thé tac gia dé tai chon hudng nghién
ciru thanh phan héa hoc tir phan doan chiét etyl acetate ciia loai trau
khéong, qua dé danh gia hoat tinh sinh hoc ciia chiing dé c6 duoc cai nhin
day da hon vé thanh phan hoa hoc cia loai, qua d6 gép mot phan phat trién
viéc nghién ctru va tmg dung loai nay trong y-duoc hoc hién dai. Viéc tién
hanh danh gia hoat tinh sinh hoc khang viém cta cac hop chit, nham tim ra
cdu tra 10i cho nhiing ing dung trong dong y va cac bai thude ¢d truyén co sir
dung trau khong qua hang trim nim qua khong chi tai Viét Nam con trén thé
gidi. Pay ciing 1a huéng di méi cua dé tai trong dbi tuong nghién ciru phod

bién va rat quen thugc trong doi1 song ciia nguoi dan chau A.



CHUONG 2. PHAM VI, POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién citu cia dé tai

- Nghién ctru diéu kién phan 1ap cac hop chét sach tir dich chiét etyl
acetate cta loai trau khong.

- Nghién ctu xéc dinh cAu trac hoéa hoc cua céc hop chit sach duoc
phan lap.

- Panh gia hoat tinh khang viém cta cac hop chét sach duoc phéan 1ap
tir dich chiét etyl acetate loi trau khong.

2.2. Poi twong nghién ciru cia dé tai

Mau trau khong duoc thu hai tai ving trong trau thudc trung tim cong
ngh¢ cao, vién Han Lam va khoa hoc Viét Nam tai Viét Tri, Phu Tho va cac
chat sach dugc phan lap tir dich chiét etyl acetate loai trau khong.

2.3. Phwong phap nghién ciru va ky thuat sir dung

2.3.1. Phuwong phdp phén tich, phdn tich va phén Igp cdic hop chit

Pé phan tich va phéan tach cac phan chiét ciing nhu phéan 1ap cac hop
chat, cac phuong phap sic ky da duoc sir dung nhu: sic ky 16p mong (TLC,
diing dé khao sat), sic ky cot thudng (CC), sic ky cot pha déo.

Séac ky bao gdm co pha tinh va pha dong. Trén thé gi6i hién nay phd
bién 14 st dung pha tinh 13 pha ran (bao gdm cac chat hip phu nhu silica gel,
YMC, Al,O3 ..), con pha dong 1a cac dung méi hiru co ¢6 d6 phan cuc khac
nhau, tily thudc vao su hoa tan ciia chat vao dung méi. Nguyén tic cin ban
dugc sur dung ¢ day la dua vao su khac nhau vé 4i luc gifra cac chét can tach
v6i chat hip phu.

« Séc ky 16p mong (TLC): duoc thuc hién trén ban moéng trang san DC-
Alufolien 60 F254 (Merck 1,05715), RP18 F254 (Merck). Phat hién chat bang
dén tir ngoai ¢ hai budc song 254 nm va 365 nm hodc dung thude thir 1a dung
dich H,SO4 10% duoc phun déu 1én ban mong, say kho roi ho nong tir tir trén
bép dién dén khi hién mau.

« Séc ky cot (CC): duoc tién hanh véi chat hap phu 1a silica gel pha
thudng va chat hip phu pha dao. Silica gel pha thudng c6 ¢& hat 1a 0.040-
0.063 mm. Chat hap phu pha dao 1a octadecylsilyl (ODS) hoic YMC (30-50
um), nhua trao d6i ion Diaion HP-20.
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« Sac ky long hiéu ning cao (HPLC) béan diéu ché: duoc thuc hién trén
hé thong HPLC Agilent 1260 infinity II bao gdbm bom dung méi hai kénh, bo
léy mau tu dong, detector DAD, bo himg phan doan, cot diéu ché J ’sphere
ODS H-80 (20x250 mm, 4pm). Téc d6 dong sir dung 13 3 mL/ phat. Qua
trinh tinh ché cac hop chat duoc theo ddi & bude song 205 va 254 nm.

2.3.2. Phwong phdp xdc dinh ciu triic hod hoc cdc hop chit

CAu tric hoéa hoc cia cac hop chit duoc xac dinh dua trén két hop phan
tich cac thong sb 1y-hoa cua hop chat d6 bao gdm d6 quay cuc, phan tich phd
cong huong tir hat nhan 'H, 13C, HMBC, HSQC,...va so sanh véi cac s licu
phd da cong bé trude day. Trong mot sd trudng hop, cu trac hoa hoc cua cac
hop chat con dugc xac dinh bang cac chuyén hoa héa hoc nhu thuy phan,
ester hoa...

« Pho cong huong tir hat nhan do trén may: Brucker Avance 500 MHz
va Bruker 600 MHz (chat chuan noi 1a TMS), tai Vién Hoa hoc, Vién Han
]1am KHCN Viét Nam. Céc k¥ thuat do pho cong hudng tir hat nhan duogc si
dung bao gom:

- Pho cong huong tir hat nhan mot chiéu: 'H-NMR, *C-NMR

- Pho cong hudng tir hat nhan hai chiéu: HMBC, HMQC.

2.3.3. Phwong phap danh gia hoat tinh khang viém

Trong té bao cua loai dong vat co va, nitric oxit (NO) dugc tao ra voi
s6 luong 16n boi enzyme tong hop nitric oxit (iNOS). NO chiu trach nhiém
v6i su gidn mach mau va ting huyét ap-biéu hién trong sdc nhiém khuan va
qua trinh viém [6,20,21]. Nitric oxit (NO) 1a mot phan tir tin hiéu dong mot
vail trd quan trong trong qua trinh sinh bénh cua viém. Qua trinh san sinh NO
12 mot trong cac phan tng tu bao vé cua co thé tuy nhién su san sinh qua muc
luong NO lai 12 nguyén nhan dan dén sy ton thuong cia cac té bao va mo,
thiic day qua trinh viém va giy ra cic bénh viém cdp va man tinh. Do vay
mirc d6 san sinh NO c6 thé phan anh muc d6 gy viém va dugc coi 1a mot
trong nhimg yéu t6 chi thi cho qué trinh viém xay ra. NO con tham gia vao
qua trinh sinh bénh viém khop, viém rudt va viém phéi. Do d6, (rc ché NO 1a
su tién bd quan trong trong viéc diéu tri cac bénh viém. Céac hop chét (rc ché

su san sinh NO c6 thé dugc coi 1a cac tdc nhan chong viém.
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Phuong phap danh gia hoat tinh khang viém in vitro thong qua ¢ ché
san sinh NO trong té bao RAW 264.7 gdm 4 budc:

Buérc 1 : Chuan bj vat ligu
- Lipopolysaccharides (LPS)
- Céc héa chat can thiét khac
- Dong té bao: RAW 264.7 do GS.TS. Domenico Delfino, Pai hoc Perugia,
Italia cung cip.

Buéc 2: Nudi ciy té bao in vitro
- Dong té bao RAW264.7 duoc nudi cdy trong méi truong DMEM véi thanh
phan kém theo gébm 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium
pyruvate, ngoai ra bd sung 10% fetal bovine serum — FBS (GIBCO).
- Té bao duoc ciy chuyén sau 3-5 ngay voi ti 18 (1:3) va nudi trong ti 4m CO
& diéu kién 37°C, 5% COs.

Buéc 3: xac dinh kha ning wrc ché san sinh NO cta té bao macrophage
RAW 264.7
- Té bao RAW 274.7 dugc dua vao dia 96 giéng ¢ nong do 2 x 10° tb/giéng va
nudi trong ti 4m & 37°C, 5% CO, trong 24h.
- Tiép theo, mdi trudng nudi cdy duogc loai bo, thay bang méi truong DMEM
khong co FBS trong 3h.
- Té bao sau d6 duoc i mAu nghién ciru & cac ndng do khac nhau trong 2h trude khi duoc
kich thich san sinh yéu t6 NO bang LPS (10 pg/mL) trong 24h.
Mot s giéng khong duoc i mau ma chi st dung dung dich pha miu dugc coi
la d6i chimg am. Trong khi ddi chimg dwong dugc st dung la 13
Dexamethasone & cac nong do 100; 20; 4 va 0.2 pM.
Nitrite (NO7"), dugc xem la chi thi cho viéc tao NO, sé duogc xac dinh nho bd
Griess Reagent System (Promega Cooperation, WI, USA). Ham lugng nitrite
ctia timg mau thi nghiém va miu trang dugc x4c dinh nhd vao dudng cong
ham lugng chuan NaNO; va dugc so sanh % véi mau chimg am (LPS).
- Kha ning sbng cua té bao duoc xac dinh bang cach thém 10 pL dung dich
MTT (5 mg/mL) va u trong 4 gio. Tinh thé Formazan dugc hoa tan trong 50
uL DMSO. 6 hap thu duge doc & 540 nm va so sanh v6i nhom chat mang.
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Buéc 4: Xu 1y sb lidu.
Phép thtr dugc ldp lai 3 1an d&é dam bao tinh chinh x4c.
Phén tram té bao séng sot s& duoc tinh theo cong thic:
[OD(chit thr) — OD(ddi chirng trang)]
[ OD(DMSO) — OD(ddi chitrng trang)]

Kha nang trc ché san sinh NO tuong ng ciia mau xac dinh nho cong thirc :

X 100%

% song sét =

ham lwong NO,a, the

% tic ché =100% - [[ ]].100

ham lwong NO(Lps)
Gia tri ICsp (ndng d6 wrc ché 50% sy hinh thanh NO) s& duoc xac dinh nho

vao phan mém may tinh TableCurve 2Dv4
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CHUONG 3. KET QUA CUA DE TAI

3.1. Chiét xuit dich chiét etyl acetate va phéan lap cac hop chit tir
dich chiét etyl acetate ciia loai triu khong

3.1.1. So dé chiét xudt va phén ldp cdc hop chit tiv dich chiét etyl
acetate ciia lodi trau khéng

Pé dinh huong cho viéc phan 1ap cac hop chit, mot luong nho mau
canh 14 loai Trau khong (Piper betle L.) dugc thai nho, sy khé & nhiét d6 40-
45°C. Cac mau di dugc nghién nhd, ngdm chiét methanol c6 sy hd tro cua
thiét bi chiét siéu 4m. Dich chiét methanol tiép tuc duoc chiét phan bd trong
dichloromethane va etyl acetate. Cac can chiét thu duoc duoc thur sang loc
hoat tinh khang viém. Két qua cho thay, cac phan doan cta loai Trau khong
(Piper betle L.) déu thé hién hoat tinh khang viém. Do d6, huéng phan 1ap céc
chat va danh gia hoat tinh sinh hoc khang viém tir dich chiét etyl acetate cua
loai Trau khong (Piper betle L.) 1a huéng nghién ctru 6 trién vong.

Cac mau trau khong kho va dang bot (2,0 kg) dugc chiét xuat siéu am
bang methanol ba lan (mdi lan st dung 3 L methanol, chiét xuat trong 1 gid &
nhiét 46 phong). Cac dung dich methanol dugc loc va co trong chan khong dé
thu duoc chiét xuat ho, dang ran, t6i mau (118 g). Chiét xuat tho nay sau do
dugc tron déu véi 1,5 L nude cat va sau d6 1an lugt tach bang n-hexan va etyl
acetate. Phan hoa tan trong etyl acetate (31 g) dugc dua vao sic ky cot silica
gel va sau d6 rira giai bang hé dung moi gradient dichloromethane/methanol
(0-100% thé tich metanol) dé thu dugc tam phan, ki hiéu lan luot 1a EA1-
EAS8. Dya trén sac ky ban mong va khoi lwong cin chiét, phan doan EA3 va
EA5 duoc lua chon dé phan lap cac hop chit. So dd chiét xuat va phan 1ap cac
hop chét theo timg phan doan con dugc thé hién & hinh 3.1,

Phan doan EA3 dugc sac ky nhiéu lan trén cot silica gel, rira giai bang
n-hexan/acetone (4/1, v/v) dé thu dugc ba phan doan, EA3A— EA3C. Phan
doan EA3B dugc phan doan tiép theo trén séc ky cOt pha dao RP18, rura giai
bang acetone/nude (2/1, v/v) dé thu dugc hai phan doan con, EA3B1 va
EA3B2. Phan doan con EA3B1 duoc tinh ché béng HPLC ban diéu ché su
dung methanol/nudc (thé tich methanol 64%) dé thu dugc hop chat 1 (18 mg).
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Phan doan EA5 duoc tién hanh trén sic ky cot silica gel va rira giai
bang dichloromethane/methanol/nudc (7/1/0,1, v/v/v) dé thu dugc nim phan
doan, EASA-EASE.

- Phan doan EAS5B dau tién duoc sic ky trén cot RP18, rua giai bﬁng
methanol/nudc (1/2, v/v) va sau d6 dugc tinh ché thém bang HPLC béan diéu
ché sir dung hé dung méi acetonitrile/nuéc (35% acetonitrile theo thé tich) dé
thu dugc hop chit 4 (12 mg).

- Phan doan EASC dugc tach trén cOt silica gel, rua giai br?lng
dichloromethane/acetone (1/1, v/v) dé tao thanh hai phan doan EASC1 va
EA5C2. Phan doan EA5C2 dugc tinh ché bang HPLC ban diéu ché, chay véi
acetonitrile/nudc (thé tich acetonitrile 32%) dé tao thanh hop chat 3 (25 mg).

- Phan doan E5D ciing dugc dua vao sic ky cot silica gel va rira giai bang
dichloromethane/acetone (1/1, v/v) dé tao thanh ba phan doan E5D1— E5D3.
Cubi cung, phan doan E5SD3 duoc tinh ché bang HPLC ban diéu ché, chay véi
acetonitrile/nudc (30/70, v/v) dé tao thanh hop chét 2 (18 mg).
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Triu khong
Piper betle L (2.0kg)

A thesom n inFexane Chiét siéu am vai methanol
ce ‘Column clromatography M ‘Methanol (3L x 3lan)
D ‘Dichloromethane w ‘MWater

Can methanol
(118.0g )
[ Phén b6 déu trong meire va chiétlan lugt véi
| n-hexane, ethyl acetate

EA ‘Ethy] acetade (ErOAc)

Phén chiét ethyl acetate
EA(31.0g)
| Diaion HP20P
| M:D (25:1~100:0, viv)

| EA1 | | Eaz | | Ea3 EA4 | | EAS | Ea6 | EA7 | EAS
cc
A (471, viv)
— — P B o [— S V- B (- - -
EA3A EA3B [ Easc | | EAsA | | EasB | | Easc | EASD | EASE
I RP-18¢. ¢, RP-18¢c.c, MW 1:2. viv . ' RP-18 ¢ c.
| AW 2:1, viv HPLC, AW T:13, viv | AW 2:1, viv
— . B TR | HOP CHAT 4 | =] | | |
EA3B1 EA3B2 EA3B3 (12mg) |EASC1 | |EAsC2 | EASD1 | EAsD2 | | EAsD3
HPLC HPLC, HPLC, '
11\4:\\[ (16:9, v/iv AW B:17, viv AW 3.7, viv ‘
HQP CHAT 1 HOP CHAT 3 HOP CHAT 2.
(18mg) (25mg) (18mg)

Hinh 3.1. So dé chiét xuit va phén ldp cdc hop chit tiv trau khéng
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3.1.2. Théng s vit Iy ciia cdc hop chit tir loai trau khong
Hop chit 1:

- Neotaiwandimerol A (1)

- Dang bot v6 dinh hinh mau vang nhat

- Cong thuc phan tu: C1gH1504;

- Dit liéu 'H-NMR va 3C-NMR dugc dua ra trong Bang 3.1.
Hop chit 2:

- Hydroxychavicol 3-O-$-D-glucopyranoside (2)

- Dang bot v6 dinh hinh mau tréng

- Cong thuc phan tu: C1sH2007;

- Dit liéu *H-NMR va BC-NMR duoc dua ra trong Bang 3.1.
Hop chit 3:

- Benzyl alcohol O-$-D-glucopyranoside (3)

- Dang bot v6 dinh hinh mau tréng

- Cong thuc phan tu: C13H1506;

- Dit liéu 'H-NMR va BC-NMR duoc dua ra trong Bang 3.2.
Hop chiat 4:

- (S)-1-Phenylethyl B-D-glucopyranoside (4)

- Dang bot v6 dinh hinh mau vang nhat

- Cong thuc phan tu: C14H200s;

- Dit liéu 'H-NMR va BC-NMR duoc dua ra trong Bang 3.2.

3.2. Xac dinh cdu tric ciac hep chit phan lap tir dich chiét etyl

acetate ciia loai trau khong.
3.2.1. Hop chit 1

Hop chat 1 duoc phan 13p dudi dang bot vo dinh hinh mau vang nhat.
Pho 'H-NMR va C-NMR ciia hop chét duoc thé hién qua hinh 3.2 va 3.3.

17



13

12

1"

~0.0&

220

T
200

v T > T

1 80 60

il

T
180

Hinh 3.3. Pho 3C-NMR ciia hop chit 1

18

40

20

Ppm



Céc tin hiéu phd NMR duoc doc va tong hop nhu trong bang 3.1 nhu sau:
Bing 3.1. Dit liéu pho *H-NMR va 3C-NMR ciia hop chét 1 va 1

STT Hop chit 1 Hop chit 2
dc on (mult., J Hz) dc on (mult., J Hz)
1 130.4 | - 1332 | -
2 117.8 | 6.56 (s) 119.3 | 7.05(d, 2.0)
3 1444 | - 146.6 | -
4 1444 | - 146.6 | -
5 1179 | 6.61(s) 117.0| 6.78(d, 8.0)
6 131.0 | - 124.8 | 6.75 (dd, 8.0, 2.0)
7 37.5| 3.28(d, 6.6) 40.5| 3.29(d, 7.0)
8 139.2 139.2 | 5.96 (ddd, 16.0, 10.0,
5.94 (m)
6.5)
9 115.3 | 4.97(d, 16.4) 115.6 | 5.06 (dd, 16.0, 2.0)
5.01(d, 11.2) 5.02 (dd, 10.0, 2.0)
1 1315 | - 1045 | 4.75(d, 7.5)
2’ 113.6 | 6.82(d, 1.8) 74.9 | 3.44-351 (m)
3’ 146.2 | - 78.3| 3.44-3.51 (m)
4 145.7 | - 71.3| 3.44-3.51 (m)
5’ 116.3 | 6.69 (d, 7.8) 77.7| 3.44-3.51 (m)
6’ 119.3 3.90 (dd, 12.0, 2.0)
6.66 (dd, 1.8, 7.8) 62.4
3.74 (dd, 12.0, 6.0)
7’ 131.5| 6.18(d, 15.6)
8’ 127.6 | 6.07 (dt, 15.6, 7.2)
9’ 36.7| 3.34(d, 7.2

Phén tich bang s liéu pho cua (1) cho thiy cac tin hiéu proton twong
g v6i hé lién két proton thom ABX [8y 6,82 (1H, d, J = 1,8 Hz) 6,69 (1H,
d, J=7,8 Hz) 6,66 (1H, dd, ] = 1,8 va 7,8 Hz)], h¢ lién két proton thom AX
[on 6,61 (1H, s) va 6,56 (1H, s)], nam proton olefin [0y 6,18 (1H, d, J = 15,6
Hz), 6,07 (1H, dt, J = 15,6, 7,2 Hz), 5,94 (1H, m), 5,01 (1H, d, J = 11,2 Hz),
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4,97 (1H, d, J = 16,4 Hz)], va hai nhdm methylene [64 3,34 (2H, d, 7,2 Hz) va
3,28 (2H, d, J = 6,6 H2)].

Pho ®C-NMR cua (1) chira tin hiéu ctia 18 carbon bao gdm 16 carbon
lai hda sp? (8¢ co gia tri tir 113,6 dén 146,2) va 2 carbon methylene bdo hoa
(6¢c 37,5 va 36,7).
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Hinh 3.4. Phé hai chiéu HSQC ciia hop chiit 1
Pé phan tich rd hon ciu tric va vi tri cac lién két trong hop chat (1) can
dua trén phan tich phd 2 chiéu HSQC (hinh 3.4), céc tin hiéu carbon trén
dugc phan bo thanh bay carbon khéng proton hda, tdm methine olefinic, mot

methylene olefinic va hai nhom methylene bao hoa cia mdt phenylpropanoid.
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Hinh 3.5. Phé hai chiéu HMBC ciia hop chiit 1

Céc tuwong quan HMBC gitra H2-9 (64 5,01 va 4,97) va C-8 (d¢ 139,2)/
C-7 (8¢ 37,5) chi ra su hién dién ctia nhom prop-2-en-1-yl. Sau d6, cac tuong
quan HMBC gitra H2-7 (64 3,28) va C-1 (6¢ 130,4)/ C-2 (6¢c 117,8)/ C-6 (6¢
131,0) ching minh nhém prop-2-en-1-yl lién két véi C-1 ciia vong benzen
lién két AX. Céc twong quan HMBC giira H-2 (84 6,56) va C-3 (8¢ 144,4)/ C-
4 (8¢ 144.4) va tin hiéu carbon khong duoc che chan cua C-3 (8¢ 144.4) va C-
4 (8¢ 144.4) chi ra sy hién dién ctia nhom hydroxy tai C-3 va C-4. Tiép theo,
trong vong benzen lién két ABX, cac twong quan HMBC giira H-2' (8 6,82)/
H-6' (8w 6,66) va C-4' (8¢ 145,7), H-5' (8w 6,69) va C-1' (8¢ 131,5)/ C-3' (3¢
146,2), cung v&i cac tin hiéu cacbon khong duge che chan ciia C-3' (8¢ 146,2)
va C-4' (8¢ 145,7) cling chi ra su hién dién cta cac nhom hydroxy khac tai C-
3’ va C-4'. Cac tuong quan HMBC gitra H-2' (6n 6,82)/ H-6" (64 6,66) va C-7'
chi ra mot lién két doi tai C-7'/C-8' va lién két giita C-7’ va C-1'. Ngoai ra, gia
tri hang so ghép ndi giita H-7’ va H-8' (J = 15,6 Hz) da x4c nhan cau hinh
hinh hoc E cua lién két d6i C-7'/C-8'. Cudi cung, cac twong quan HMBC giira
H2-9" (64 3,34) va C-7' (8¢ 131,5)/ C-8' (8¢ 127,6)/ C-1 (6¢ 130,4)/ C-5 (dc
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117,9)/ C-6 (8¢ 131,0) da thiét 1ap lién két giira hai nhom phenylpropanoid
boi C-9//C-6. Do d6, cau trac hoéa hoc cua (1) duoc xac dinh 1a
neotaiwandimerol A. Pay la mdt phenylpropanoid va truéc day da duoc
phan 1ap tir cac loai P. taiwanense va P. hymenophyllum [7,10]. Tuy nhién,
day 1a b4o céo dau tién vé viéc phan lap hop chét nay tir loai trau khong (P.
betle 1.)

Hinh 3.6. Céu triic héa hoc ciia hop chit 1
3.2.2. Hop chit 2
Hop chat 2 duoc phan 1ap dudi dang bot vo dinh hinh mau tring. Hop
chat 2 duoc phan lap dudi dang bot vo dinh hinh mau vang nhat. Phd H-
NMR va 3C-NMR ctia hop chit duoc thé hién thong qua hinh 3.7 va 3.8.
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Hinh 3.7. Phé ‘H-NMR ciia hop chit 2
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|
Hinh 3.8. Pho 3 C-NMR ciia hgp chit 2

Pho 'H-NMR cua 2 cho thiy cac tin hiéu bao gdm mot proton lién két

thom ABX [6n 7,05 (1H, d, J = 2,0 Hz), 6,78 (1H, d, J = 8,0 Hz), 6,75 (1H,
dd, J = 8,0 va 2,0 Hz)], ba proton olefin [64 5,96 (1H, ddd, J = 16,0, 10,0 va
6,5 Hz), 5,06 (1H, dd, J = 16,0 va 2,0 Hz), 5,02 (1H, dd, J = 10,0 va 2,0 Hz)],
mot nhom methylene [on 3,29 (2H, d, J = 7,0 Hz)], mdt proton anomeric [dn
4,75 (1H, d, J = 7,5 Hz)], va céc proton carbinol khac [6n 3,44-3,51 (4H, m),
3,90 (1H, dd, J = 12,0 va 2,0 Hz), 3,74 (1H, dd, J = 12,0 va 6,0 Hz)]. Pho 3C-

NMR cua 2 tin hiéu quan sat duogc cta 15 nguyén tir cacbon. Trong sb nay,

0L 4

80 60 40 20 ppm

mot nguyén tir cacbon anomeric (3¢ 104,5) va 5 nguyén tr cacbon carbinol
(6¢c 78,3, 77,7, 749, 71,3, 62,4) goi y su hién dién ciia nhom glucopyranosyl.
Ngoai ra, gia trj hang s6 ghép ndi cia proton anomeric J = 7.5 Hz chi ra lién
két p-glucopyranosyl; 9 nguyén tir cacbon khac bao gdm 8 nguyén tir cacbon
lai hoa sp? va modt nhom methylene bdo hoa goi y cho mot khung
phenylpropanoid. Cac tin hi€u cta ba proton olefinic (dy 5,96, 5,06 va 5,02)
duoc gan cho mdt nhém vinyl, chi ra mdt lién két doi tai C-8/C-9.

Hon nira, cac tin hi¢u ciia vong benzen ABX va hai nguyén tir cacbon
khong duogc che chin (3¢ 146,6 va 146,6) du kién ring aglycone cua 2 Ia
hydroxychavicol. Do d6, phan duong phai duoc lién két voi aglycone bang
lién két O-glycoside tai C-3 hodc C-4. Sau d6, khi so sanh dit liéu *C-NMR
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cua 2 voi nhitng dir li¢u dugc bado cdo trong tai li¢u da xac nhan cau triac cua 2

la hydroxychavicol 3-O-p-D-glucopyranoside [16]. Hop chét nay trudc day
d3 duogc bao cao phan 1ap tir 14 cta trau khong Piper betle 1. [14].

F

HO

HO

HO go OH

Hinh 3.9. Céu triic héa hoc ciia hop chit 2
3.2.3. Hop chit 3

Hop chat 3 dugc phan 1ap dudi dang bot vo dinh hinh mau trang. Pho
'H-NMR , 3C-NMR ctia hop chit duoc thé hién thong qua hinh 3.10 va 3.11.

A |
170 a 8 7 6 5 4 :; 2 1 0 ppfn
8(s|8 =l (=i
Hinh 3.10. Phé *H-NMR ciia hop chit 3
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Hinh 3.11. Phé *C-NMR ciia hop chit 3
Dit liéu pho ctia hop chat 3 va 4 duoc phan tich trong bang 3.2 nhu sau:
Bing 3.2. Dir liéu phé "H-NMR va *C-NMR ciia hop chit 3 va 4

PPM

ST Hop chit 3 Hop chit 4

T dc On (mult., J Hz) dc on (mult., J Hz)

1 139.1 | - 1440 | -

2 129.2 | 7.44(d, 8.0) 127.9 | 7.44 (d, 8.0)

3 129.3 | 7.34(t, 8.0) 129.4 | 7.34(t, 8.0)

4 128.7 | 7.27 (t, 8.0) 128.6 | 7.25(t, 8.0)

5 129.3 | 7.34(t, 8.0) 129.4 | 7.34(t, 8.0)

6 129.2 | 7.44(d, 8.0) 127.9 | 7.44 (d, 8.0)

7 717 4.69(d, 12.0); 76.0| 5.07(q, 7.5)
4.95 (d, 12.0)

8 246| 1.48(d,7.5)

' 103.3 | 4.38(d, 7.5) 101.1 | 4.09 (d, 7.5)

2! 75.1| 3.36(dd, 9.0, 7.5) 75.2 | 3.25(dd, 9.0, 7.5)

3’ 78.1] 3.33(t, 9.0 779| 3.27(t 9.0)

4’ 71.7| 3.35(t, 9.0) 71.8 | 3.26(t,9.0)

5’ 78.0| 3.34(m) 78.0| 3.11(m)

6’ 62.8| 3.71(dd, 5.0, 11.5) 6.8 3.68 (dd, 5.5, 12.0)
3.91 (dd, 2.0, 11.5) 3.89 (dd, 2.0, 12.0)
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Ph6 'H-NMR cua 3 cho thdy sy c6 mit cia nhém phenyl thong qua sy
xuét hién ctia nam tin hiéu proton thom [0y 7,44 (2H, d, J = 8,0 Hz), 7,34 (2H,
t,J = 8,0 Hz), 7,27 (1H, t, J = 8,0 Hz)]. Ph 3C-NMR cuia 3 cho thiy tin hiéu
cia 13 nguyén tor cacbon bao gébm sau nguyén tr cacbon cua nhém
glucopyranosyl (d¢ 103,3, 78,1, 78,0, 75,1, 62,8), sau nguyén tir cacbon cua
mot nhom phenyl (6¢ 139,1, 129,3/2C, 129,2/2C va 128,7) va mdt metylen
oxy hoa (8¢ 71,7). Dya trén nhing tin hiéu phd NMR, két hop vdi tra ctru dit
liéu SCI-Finder, cau trac cta hop chit 3 duoc xac dinh 1a benzyl alcohol O-
p-D-glucopyranoside, phu hop véi dir liéu dugc bao cao trong tai liéu [8].

HO
o
o

HO
HO
OH

Hinh 3.12. Céu triic héa hoc ciia hop chit 3
3.2.4. Hop chit 4
Hop chat 4 duoc phan 1ap dudi dang bt vo dinh hinh mau vang nhat.
Ph6 'H-NMR va C-NMR ctia hop chét duoc thé hién ¢ hinh 3.13 va 3.14.
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Hinh 3.13. Phé *H-NMR ciia hop chit 4

26



wﬂt\“l |

I T I I I T
220 200 180 160 140 120 100 80 60 40 20 ppm

Hinh 3.14. Phé *C-NMR ciia hop chiit 4
Pho 'H va C-NMR ciia hop chat 4 cho thay tin hiéu ciia nhom
glucopyranosyl va nhom phenyl rat giéng véi phd ciia hop chét 3. Dit lidu pho
NMR ctia 4 cho thiy tin hiéu ciia nhém methyl [3c 24,6 va oy 1,48 (3H, d, J =
7,5 Hz)] va nhom methane bi oxy hoa [6¢ 76,0 va 6y 5,07 (1H, g, J = 7,5 HZ)]
thay vi nhém methylene oxy hda nhu trong hop chéat 3. Bang chimg nay cho

thay aglycone ctia 4 1a 1-phenylethanol. Céac gia tri dich chuyén hoéa hoc
cacbon ctia C-7 (3¢ 76,0), C-8 (8¢ 24,6) va C-1' (8¢ 101,1) chi ra cau hinh 7S
tuong tu voi dir liéu da bao cao trude do duoc ghi lai trong cing dung moi
[24]. Do d6, hop chit 4 duoc xac dinh 1a (S)-1-phenylethyl p-D-
glucopyranoside. Pay ciing 14 béo céo dau tién vé viéc phan 1ap hop chat nay
tir loai trau khong.
HO
HO

HO
OH

Hinh 3.15. Céu triic héa hoc ciia hop chit 4
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3.3. Khao sat hoat tinh khang viém ciia cac hop chit phan lap tir
dich chiét etyl acetate ctia loai triu khong.

Céc hop chit (1-4) dugc danh gia vé hoat tinh khang viém cta chung
bang cach wc ché san xuét oxit nitric NO trong cac t& bao RAW 264.7 duogc
kich hoat boi LPS.

- Pau tién, tac dung cua cac hop chat nay ddi vai cac té bio RAW 264.7 da
duogc kiém tra & ndng do cao t6i 100 pM. Cac hop chit (1-4) khéng cho thay
tac dung gy doc té bao dang ké (ty 1¢ té bao song trén 95%).
- Hoat tinh @c ché cua cac hop chat dbi v&i san xuat NO sau d6 di duoc
nghién ctru & ndng do pha loang trong khoang 0,2-100 pM.
- Chat ddi chung duong duoc sir dung trong qué trinh danh gia hoat tinh
khang viém la Dexamethasone.

Bing 3.3. Két qua thir hoat tinh khdng viém ciia cdc hop chit

Nong do EA1 EA2

(LM) % ttc ché NO | % té bao séng | % trc ché NO | % té bao sdng

B SD B SD B SD B SD

100 77.02 | 181 | 8350 | 1.76 | 36.81 2.60 80.92 | 2.46

20 35.74 | 241 | 88.18 | 2.35 | 17.45 1.42 84.81 | 1.59

4 2340 | 1.13 11.06 | 1.20
0.2 1.64 | 1.03 1.43 1.01
1C50 47.10+1.60 - 12.4+0.7
Nong dd EA3 EA4

(UM) % trc ché NO | % té bao sdng % trc ché NO % té bao sdng

B SD B SD B SD B SD

100 52.79 | 3.01 | 99.22 | 298 | 6851 2.45 94.44 | 2.75

20 25.53 161 | 98.44 | 227 | 17.45 1.81 99.27 | 1.21

4 -3.83 0.28 -0.43 0.60
0.2 -11.06 | 1.20 -8.09 0.81
1C50 105.53+8.16 - 95.67+3.97 -
Nong do Dexamethasone

(UM) % trc ché NO | % té bao sdng

B SD B SD
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100 8742 | 120 | 9262 | 241

20 5457 | 181 | 9943 | 2.56

4 4055 | 124
0.8 3297 | 131
IC50 13.35+1.52 -

Két qua nghién ctru & bang 3.3, cho thiy :

- Céc hop chat (1) va (2) tc ché dang ké qua trinh san xuat NO trén té bao
v6i gid tri ICso 1an luot 1 47,1 + 1,6 va 12,4 £ 0,7 uM.

- Cac hop chét (3) va (4) khong thé hién hoat tinh khang viém (gia tri ICso
khoang 100 pM).

Tir mbi lién quan cdu tric va tac dung cho thé nhan xét nhitng hop chét
c¢6 cau trac phenyl propanoid co thé ¢ tac dung e ché NO dang ké va cao
hon so véi cac hop chit con lai. Nhan xét nay rut ra dya vao sy so sanh va tim
diém tuong dong trong khung ciu tric cta hop chat (1) va (2). Tuy nhién, dé
khang dinh va lam rd ving c6 hoat tinh ciing nhu co ché tic dong cua hoat

tinh can c6 nhitng nghién ctru sdu hon dé dua ra nhitng nhan dinh chinh xac.
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KET LUAN VA KIEN NGHI
Két luan

Sau qua trinh nghién ciru thuc nghiém, dé tai “Nghién ctru thanh phan
héa hoc va budc dau thir hoat tinh sinh hoc ctiia mét sd hop chét tur phan doan
etyl acetate loai triu khong (Piper betle 1.)”, da thu duoc mot sb két qua nhur sau:

1. Pa chiét tach, phan 1ap duoc phan doan chiét trong etyl acetate tir
loai trau khong tai ving trau khong Pha Tho, Viét Nam.

2. ba phan lap, diéu ché va xé4c dinh duoc ciu tric hoa hoc cua 4 hop
chat tir phan doan chiét etyl acetate tir loai trau khong. Cac hop chét nay lan
luot duge xac dinh bang cac phuong phap phd hién dai 1 chiéu ( *H-NMR,
13C-NMR), phuong phép pho tuong tac 2 chiéu (HMBC, HSQC) va kiém tra
trén dir liéu hop chat SCI-Finder. Cac hop chat nay 13 :

Neotaiwandimerol A (1)

Hydroxychavicol 3-O-4-D-glucopyranoside (2)

Benzyl alcohol O-f4-D-glucopyranoside (3)

(S)-1-Phenylethyl B-D-glucopyranoside (4)
Trong d6, cic hop chit Neotaiwandimerol A va (S)-1-Phenylethyl B-D-
glucopyranoside 1an dau tién dugc bao céo tim thay trong thanh phan héa hoc
ctia loai trau khong.

3. P4 thir hoat tinh sinh hoc khang viém ctia cac hop chat bang phuong
phap in vitro trc ché san sinh NO trén té bio RAW 264.7 & cac nong do khac
nhau tir 0,2-100 uM, két qua cho thay cac hop chat Neotaiwandimerol A (1)
va Hydroxychavicol 3-O-g-D-glucopyranoside (2) tc ché dang ké qué trinh
san xudt NO trén té bao véi gia tri ICso 1an luot 1a 47,1 + 1,6 va 12,4 + 0,7
uM. Cac hop chat (3) va (4) khong thé hién hoat tinh khang viém (gié tri ICso
16n, khoang trén 100 puM).

Kién nghi

Pé khéng dinh va lam rd vung c6 hoat tinh gﬁng nhu co ché tic dong
cua hoat tinh can c6 nhiing nghién ctru Sﬁ}l hap dé dua ra nhitng nhan diI}h
chinh xac, qua do qcc') dinh huong phat trién trﬁu,khéng,thénh cdy cung cap
duoc li¢u, phat ’trién gia tri C}ia cé}/ trong thuc t€ do1 song va c6 nhirng tac
dong tich cuc dén cac vung trong trau khong.
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