BO GIAO DUC VA PAO TAO
TRUONG PAl HQOC PA LAT
solldR

PE TAI NGHIEN CUU KHOA HQC SINH VIEN

BUGC PAU PANH GIA SO BQ THANH PHAN HOA HQC LOAI DAU GIUN
(DYSPHANIA AMBROSIOIDES (L.) MOSYAKIN & CLEMANTS) PHAN BO
O PA LAT

Nguoi huong dan: TS. Hoang Thi Binh

Pa Lat, thang 05 ndm 2022




BO GIAO DUC VA PAO TAO
TRUONG PAI HOC PA LAT

o BAO CAO TONG KET
PE TAI NGHIEN CUU KHOA HQC SINH VIEN
NAM 2022

BUOC PAU PANH GIA SO BQ THANH PHAN
HOA HQC LOAI DAU GIUN (DYSPHANIA AMBROSIOIDES (L.) MOSYAKIN
& CLEMANTS) PHAN BO O PA LAT

Thudc nhém nganh khoa hoc: Khoa hoc tu nhién.

Pa Lat, thang 05 nam 2022




BO GIAO DUC VA PAO TAO
TRUONG DAl HOC PA LAT

__ BAOCAOTONGKET
PE TAI NGHIEN CUU KHOA HQC SINH VIEN
NAM 2022

’ BUGC PAU PANH GIA SO BQO THANH PHAN
HOA HOC LOAI DAU GIUN (DYSPHANIA AMBROSIOIDES (L.) MOSYAKIN
& CLEMANTS) PHAN BO O PA LAT

Thudc nhoém nganh khoa hoc: Ty nhién.

Sinh vién thyc hién: Nguyén Pham Poan Nam, Nir: Nam

Dan toc: Kinh

Lop, khoa:  CSK43 — Khoa Sinh hoc

Nam tht: 03 / S6 nam dao tao: 04 Nganh hoc: Cong nghé sinh hoc

Ngudi huéng dan: TS. Hoang Thi Binh

Pa Lat, thang 05 nam 2022




LOI CAM ON

Dé co thé hoan thanh dé tai nay khong chi bang su cd gang va nd lyc ctia ban than
chung t6i ma con bang sy day do tan tinh cua thay ¢, sy giup d& cta ban bé va cong on
nudi dudng cia bd me.

Véi long tran trong va biét on sau sic:

Chung t6i xin chan thanh cam on dén tit ca thay co khoa Sinh hoc néi riéng va
truong Pai hoc Pa Lat n6i chung, da tao moi diéu kién tot nhat dé chung t6i co thé hoan
thanh nghién ciru dé tai nay.

Chung t61 xin gui 101 cdm on chan thanh dén TS. Hoang Thi Binh, nguoi da tan
tinh hudng dn, gitip d& chung t6i trong sudt thoi gian thuc hién dé tai.

Chung t61 xin cdm on anh, chi, cadc ban thudc phong thi nghiém Tai nguyén thuc
vét cling toan thé ban bé da dong vién va gitip d& cho chiing t6i dé c6 thé hoan thanh dé
tai.

Tran trong cam on!

ba Lat, thang 05 nam 2022.



LOI CAM POAN

Chung t61 xin cam doan két qua cua dé tai nghién ctru nay la cong trinh nghién ctru
cua riéng chung t61 khong sao chép cua ai va chua tirng dugc cong bo dudi hinh thuc

nao.

No6i dung dé tai c6 tham khao va st dung mot ) thong tin, tai liéu dugc dang tai

trén sach, bao, tap chi va cac trang web theo danh muc tai liéu tham khao ctua dé tai.
T6i xin chiu hoan toan trach nhiém vé két qua cua nghién ciru nay.
ba Lat, thang 05 nam 2022

Nhom sinh vién
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Mdu 1. Théng tin két qud nghién cieu Ciia dé tai
BO GIAO DUC VA PAO TAO

TRUONG DAl HQOC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI
1. Thong tin chung:
- Tén dé tai: Budc dau danh gia so bo thanh phan héa hoc loai Dau giun (Dysphania
ambrosioides (L.) Mosyakin & Clemants) phan b6 & Da Lat.
- Sinh vién thyc hién: Nguyén Pham Doan.
- Lop: CSK43 Khoa: Sinhhoc ~ Nam thur: 3 S6 nam dao tao: 4
- Ngudi huéng dan: TS. Hoang Thi Binh
2. Muc tiéu dé tai:

Danh gid so bd thanh phan hoa hoc cua loai D. ambrosioides phan b tai Pa
Lat.

3. Tinh méi va sang tao:

Daiy 1a nghién ciru dau tién vé thanh phan hoa hoc cua loai Dau giun phan b tai
ba Lat, Lam Déng; vi vay tinh méi cua nghién ctru rat cao va két gua nghién cuu s¢
1am co s khoa hoc trong ttng dung cua chiing sau nay nhu lam duoc liéu, hoa chit, ...
4. Két qua nghién ciru:

- Nghién ctru cua chung toi da danh gia dugc cac thanh phan ciu tir ¢ trong tinh dau
cua loai Dau giun (Dysphania ambrosioides) phan b6 tai Pa Lat, Lam Dong.

- Panh gia dugc so bd cac thanh phan hop chét ¢ trong cao chiét ciy Dau giun
(Dysphania ambrosioides) phan bé tai Pa Lat, Lam Dong.

5. Péng gép vé mit kinh té - xa hdi, gidao duc va dao tao, an ninh, quéc phong va
kha niing 4p dung cia d@ tai:

Dé tai da khao sat dugc cac thanh phan hoa hoc chinh c¢6 trong cdy ciing nhu
trong tinh dau loai Dau giun phan bd tai Pa Lat ma trudc day chua c6 nghién ctru ndo

thuc hién. Vi vay nghién ciru 1a tién dé gop phan da dang hoa san pham tinh dau, giap



ngudi néng dan biét rd hon vé loai Dysphania ambrosioides tai Pa Lat. Bén canh d6

g6p phan bao ton ngudn tai nguyén thuc vat ciing nhu ngudn gen cia dia phuong.

6. Cong bd khoa hoc ciia sinh vién tir két qua nghién ciru ctia dé tai (ghi 16 tén tap
chi néu ¢6) hoac nhan xét, danh gia ciia co so di 4p dung cac két qua nghién ctru (néu
co).
Ngay 23 thang 05 nam 2022
Sinh vién chiu trach nhiém chinh
thuc hién dé tai
(ky, ho va tén)

=

Nyug® £l Hoo

Nhan xét ciia ngwdi hwong din vé nhirng dong gop khoa hoc ciia sinh vién thuc

hién dé tai (phan ndy do nguwoi hwéng dan ghi):

- Két qua nghién ctu tir dé tai nay da c6 nhimg dong gop khoa hoc quan trong, cu
thé:
+ Gop phan cung cap dan liéu khoa hoc ban dau vé thanh phan hoa hoc cua tinh
dau ciing nhu cac nhom hop chat khac c¢é trong cAy Dau giun phan bd tai Da
Lat.
+ Nghién ctru 13 tién dé gop phan da dang hoa san pham tinh dau, gitp nguoi
dan hiéu rd hon vé loai Dysphania ambrosioides tai Da Lat. Bén canh d6, dé tai

cling gop phan bao ton nguédn tai nguyén thuc vat ciing nhu ngudn gen cua dia

phuong.
Ngay 23 thang 05 nam 2022
Xac nhan caa treong dai hoc Nguoi huwéng dan
(ky tén va dong dau) (ky, ho va tén)
N e
Hoang Thi Binh

Vi



Mdu 2. Théng tin vé sinh vién chiu trach nhigm chinh thuc hién dé tai

BO GIAO DUC VA PAO TAO
TRUONG PAI HOC PA LAT

THONG TIN VE SINH VIEN
CHIU TRACH NHIEM CHINH THUC HIEN PE TAI

I. SO LUQC VE SINH VIEN:
Ho va tén: Nguyén Pham Poan

Sinh ngay: 31 thang 07 nim 2001

Noi sinh: Lam Ddng
Lép: CSK43 Khoa 43
Khoa: Sinh hoc
Dia chi lién hé: T 20 An son, Phuong 4, Pa Lat, Lam Dong
bién thoai: 0359374926 Email: 1911271@dlu.edu.vn
II. QUA TRINH HQC TAP
* Nam thir 1:
Nganh hoc: Cong nghé sinh hoc Khoa: Sinh hoc
Két qua xép loai hoc tap: Kha
So luge thanh tich: Giai ba bong chuyén nam tan sinh vién khoa 43.
* Nam thi 2:
Nganh hoc: Cong nghé sinh hoc Khoa: Sinh hoc

Két qua xép loai hoc tap: Kha

Vil



So luge thanh tich: Giai ba bong chuyén nam cip trudng nam 2021, giai ba bong da
nam, giai nhat bong chuyén nam hoi thao khoa khoa sinh hoc 2021

Ngay 23 thang 05 nam 2022
Xac nhan caa trwong dai hoc Sinh vién chiu trach nhiém chinh
(ky tén va déng dau) thuc hién dé tai

(ky, ho va tén)
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MO DAU

Loai dau giun con goi 13 rau mudi ring hay kinh gigi dat co tén khoa hoc 1a
Dysphania ambrosioides (L.) Mosyakin & Clemants. Loai nay la thuc vat moc hoang &
khip mién déng bang, ven cic trién séng, mién trung du va mién nui cac tinh phia BAc,
vung T4y Nguyén, dic biét 1a Da Lat. Ngoai ra, D. ambrosioides con duoc phin b cac
nuéc chau Au, chau A, Biac My. Tir xa xwa D. ambrosioides dugc biét d¢én 1a mot loai
thue vat quan trong khéng chi trong y hoc ¢d truyén ma con duoc sir dung lam thyc
pham, gia vi,.... (Loi, 2006).

Hién nay, trén thé giéi c6 rat nhiéu nghién cru vé thanh phan héa hoc cua loai
Dysphania ambrosioides. Nam 2019, Zago va cong sy chi ra rang chiét suat con 70%
trong 48 tiéng chira tannin, flavonoid, alkaloid, anthraquinon. Bén canh d6, D.
ambrosioides ciing chua saponin (¢ toan bd loai), axit hitu co (butyric, citric, ferulic,
malic, succinic, tartaric, vanillic), tannin (phan trén mat dat), atethole, kaempferol,
quercetin, santonin (qua), betain, chenopodiosides, heterosides (ré) (Ehiabhi va cong
su, 2012). Cac nghién ctru khac ciing cho thay rang tinh dau D. ambrosioides bao gom
mét hdn hop phic tap ciia monoterpen va sesquiterpenes, va nhiéu loai andehit, axit,
ruou va xeton (Koba va cong sy, 2009). Pac biét & mot sb nude trén thé gidi, D.
ambrosioides di duoc sir dung 1am thudc diét giun san (Kliks, 1985; Jiménez-Osornio
va cong su, 1996). Tai My, loai di duoc sir dung nhu mét loai thudc tay giun (Zamilpa
va cong su, 2019) va diéu tri bénh ly amip (Avila-Blanco va cong sy, 2014). O
Philippines, ngudi dan dia phuong di sir dung 14 dé diéu tri ching kho tiéu o tré em
trong nhiéu thé ky (Cantoria, 1976). Nudc sac cua 14 cling di duoc s dung & Trung My

nhu mét loai thudc chdng co that va diéu trj loét (Hurrell va cong su, 2018).

Tai Viét Nam, nghién ctru gan nhat vé thanh phan tinh dau D. ambrosioides cua
Ngén va cong su (2020) tai huyén Bic Ha, tinh Lao Cai chi ra hiéu suat chung cat dat
0,8435% Véi cac thanh phan chinh cua tinh dau thu duoc cha yéu gom 2,3-dehydro-1,4-
cineole, a -terpinene, isoascaridole va p-cymene. D. ambrosioides 13 mot loai phan b
rong va 1a mot loai ¢o tiém ning tng dung trong nhiéu linh vuc nhu y hoc, sinh hoc,
thuc pham, my pham, .... Tuy nhién, cac cong trinh nghién ctru vé loai & Viét Nam con
han ché do vay viéc nghién ctru vé thanh phan hoa hoc cua loai nay 1a rat can thiét, co

thé 1am tién dé cho cac nghién ctru khoa hoc khac.
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Tir nhitng van dé trén ching toi quyét dinh lya chon dé tai “Budc dau danh gia so
bo thanh phan héa hoc loai Dau giun (Dysphania ambrosioides (L.) Mosyakin &
Clemants) phan bd & Pa Lat.” ¢6 ¥ nghia khoa hoc va thyc tién nhim budc dau lam sang
t6 cac co s& khoa hoc cua loai loai ndy, phat huy gia tri kinh té va bao tén ngudn gen

thuc vat.

N1 dung nghién cuu:

- Tach chiét va dinh tinh hop chit thir cip chinh c6 trong loai dau giun Dysphania
ambrosioides (L.) Mosyakin & Clemants ¢ Da Lat.

- Phan tich thanh phan tinh dau cua loai dau giun Dysphania ambrosioides (L.)

Mosyakin & Clemants ¢ Pa Lat.



CHUONG I. TONG QUAN
1.1. Khai quat vé chi Dysphania

Chi Dysphania thuéc ho Amaranthaceae, c6 ngudn géc tir mién Trung va Nam M¥,
phan bd hau hét cac nudc trén thé gidi bao gdom Bic My (Stohlgren va cong su, 2013),
Chau Au (Pace va Tammaro, 2001), Chau A (Liu va cong su, 2006; Mito va Uesugi,
2004), va Chau Phi (Brown va cong sy, 1985). Tai Uc va New Zealand, Dysphania duoc
ghi nhan c6 20 loai (Wilson, 1984; Shepherd va Wilson, 2008). Bén nay, Dysphania 1a
mét trong nhitng chi I6n nhat trong phan ho Chenopodioideae, bao gém 50 loai
(Sukhorukov va cong su, 2018), tuy nhién theo The Plant List (2013) chi Dysphania bao
gom 53 loai. Nam 2013, ¢ diy Himalaya va Tay Tang da phat hién 8 loai ban dia va 2
loai ngoai lai cua chi Dysphania (Perth, 2011; Sukhorukov, 2014; Sukhorukov va
Kushunina, 2014; Sukhorukov va cong su, 2015). Nam 2021, Uotila va cong su nghién
ctru phat sinh loai dya trén phén tir, ddn dén ho Dysphanieae dugc thanh 1ap va chi
Dysphania 1a mét trong so chi thuoc ho nay. Trong dé, loai Dysphania ambroisioides

(L.) Mosyakin & Clemants di va dang duoc nhiéu nha khoa hoc quan tdm nghién cau.
1.2. Tinh hinh nghién ciru thanh phan héa hoc cia chi Dysphania

Theo nghién ciru cua Morteza vao nam 2015 thi Dysphania botrys c6 chutra
flavonoid, alcaloid va mot sd terpenoid. Bén canh do6 theo nghién ctru ctia Khan va cong
su (2019) két qua dinh tinh thanh phan hoa hoc cua Dysphania botrys bang chiét xuat
MCE (methanolic crude extract) cho thay su hién dién cua alkaloid, phenol, flavonoid,
saponin, tannin va sterol. Tuy nhién, trong chiét xuat phan doan n-hexan (HxF) chi ghi
nhan dugc flavonoid va saponin (Khan va Jan, 2019). Trong phan tich dinh lugng
(HPLC) cua tit ca cac dung méi, phan etyl axetat (EAF) c6 lugng phenol cao nhat 1a
27,4 mg/g, cac hoat chat khac nhu flavonoid 1a 15,5 mg/g va alkaloid 1a 3,14 mg/g, theo
MCE hién thi thi luong saponin tbi da 13 34,3 mg/g (Khan va Jan, 2019).

Mot sé thanh phan di dugc phan 1ap tir Dysphania graveolens bao gom
stigmasterol, stigmast-22-en-3-ol and 3a-sitosteryl glucoside), flavonoids (pinostrobin,
pinocembrin, chrysin, rutin and narcissin), sesquiterpenoids ((+)-8a-hydroxyelemol,

(+)-8a-cetoxycryptomeridiol va cryptomeridiol mot dan xuit cua axit o-coumaric (Mata

va cong su, 1986; Calzada va cong su, 2003). Bén canh d6 bang phuong phap HPLC



nghién ctru vao nam 2012 cua Rivero da dinh luong ba hoat chit flavonoid. Déi véi mdi
hop chat, phan ung tuyén tinh duoc danh gia trong khoang 0,5-2,0 mg / mL ddi V4i
pinostrobin , 0,25-1,25 mg / mL ddi véi pinocembrin (2) va 0,05-0,5 mg / mL d6i V6i
chrysin. Cac thanh phan chinh trong D. graveolens 1a p-cymene (84,85%) va eucalyptol
(11,26%). Cac nghién ctru duoc 1y duoc thuc hién trén cac chat chiét xuat va hop chat
tir cdy da cho thdy ching c6 tac dung tay giun san (Camacho va cong su, 1991), khir
trung (Rojas va cong sy, 1992), chdng dong vat nguyén sinh (Calzada va cong su, 2003)

va hoat dong co that (Meckes va cong su, 1998).

Poc tinh va dic tinh tdy giun san cia D. multifida 12 do su hién dién cua
monoterpene peroxide ascaridole (Gadano, Gurni, va Carballo, 2007; Gastaldi va cong
su, 2018). Ham lugng flavonoid va diterpenes trong D. multifida cao nén loai c6 kha
nang tng dung trong y hoc. Cac loai D. glomulifera (Nees) Paul G.Wilson va D.
littoralis R.Br., dwoc chirng minh 14 c6 chira ndng do cyanid cao (McKenzie va cong su,
2007). Pic biét 1a trong mua kho ndng do cyanid trong thuc vat thugc chi Dysphania di
cao dé giét gia stic va ctru sau khi tiéu thu hon 200 g thyuc vat tuoi (McKenzie va cong
su, 2007).

Cac bo phan D. botrys sau khi chiét suat co thé thu dugc 0,08-2% tinh dau nén
loai nay chu yéu duoc str dung dé dit trong quan 4o vi mui cta né gitp xua dudi con
tring gdy hu hong quan 4o (Kay, 1996). Mui dic trung cua cay la do monoterpenes va
sesquiterpenes (Kletter va Kriechbaum, 2001). Thanh phan tinh dau cta D. Botrys gom
c6 monoterpenes (camphor, 6-3-carene, fenchone, linalool, menthone, nerol, B-pinene,
pulegone, terpineol-4 and thujone) va sesquiterpenes (B-elemene, elemol va B-eudesmo)
(Buchbauer, Jirovetz, Wasicky, Walter, va Nikiforov, 1995). Theo mét sé nghién ctu,
tinh dau da dang vé s luong va thanh phan (Kletter va Kriechbaum, 2001). Céc
sesquiterpenoid hai vong dugc tim thay ¢ D. Botrys c6 kha ning khang nim (Kokanova-
Nedialkova, Nedialkov, va Nikolov, 2009). Tinh dau tir cac bo phan trén khong cua
D.botrys duoc thu thap tir tinh Ty Azerbaijan cua Iran dugc thu nhan bang hai phuong
phap, chung cat thuy luc va chiét xuat dung méi sir dung n-hexan. Bang phuwong phép
chung cét thuy luc cac thanh phan chinh cta D.botrys 1a o eudesmol (15,2%), epi-a-

muurolol (11,1%) va cubenol (10,2%). Cac hop chat chinh 1a a chenopodiol axetat



(35,0%) va eudesma 3,11-dien-6-a-ol (18,9%) dugc xac dinh bang phuong phap chiét

xuat dung méi str dung n-hexan (Chalabian, Monfared, Larijani va Saldouzi, 2006).

Déi véi tinh dau cua Dysphania schraderiana chtra nhiéu hop chit sesquiterpenes
c6 gia tri y hoc. Pong thoi trong qua trinh sinh tong hop da thu nhan dugc terpene
Farnesyl pyrophosphate synthase (FPPS) 1a mot enzyme diém nhanh quan trong (Fu va
cong su, 2019).

Theo nghién ciru ctia Yossen va cong su (2019) mét trong nhirg thanh phan
terpenoid chinh cua tinh dau D. multifida 1a o-terpinene da xua dudi thanh cong loai ong
bip cay Vespula germanica trén canh dong cay trong diéu tu nhién & Patagonia
Argentina (Yossen va cong sy, 2019). Bén canh d6, D. Multifida con chira ascaridole,
chat da duoc ghi nhan co chic ning an than, giam dau va khang nim (Retamar, de
Iglesias, Di Giacomo, va Calvarano, 1975). Ascaridole ciing cho thay hoat dong chong
lai cac dong té bao khdi u khac nhau trong 6ng nghiém (Efferth va cong su, 2002). Két
luan dau tién 14 goi y dau tién rang ascaridole c6 thé 1a mot loai thudc tiém nang dé diéu

tri ung thu.

Tinh dau caa chi Dysphania dugc danh gia cao trong nhiéu nim dé tri giun san
cho nguoi va dong vat (Bye, 1986; Githiori va cong su, 2006); do d6 thu huat sy quan
tam ctia cic nha nghién ciru vé thanh phan tinh dau caa mot sb loai trong chi. Sau khi
phan tich cac nghién citu cho thay rang ascaridole 1a thanh phan hoat dong c6 lién quan
dén viéc dé tri giun cho nguoi va dong vat (Sagrero-Nieves va Bartley, 1995; Owolabi
va cong su, 2009; Jardim va cong su, 2010; Monzote va cong su, 2011). Bén canh do
cling c6 nghién ctru cho riang tinh dau D. graveolens chira eucalyptol (42.9%) va p-

cymene (16.5%) va khong cé cis-ascaridole (Rivero-Cruz, 2012).
1.3. Khai quat vé loai Dysphania ambroisioides

Dysphania ambroisioides L. Mosyakin & Clemants con duoc goi 1a Chenopodium
ambroisioides, ho Rau mudi (Chenopodiaceae), trén thé gidi thuong duoc goi 1a co ngot
hodc ché Mexico (Hurrell va cong su, 2018), & Viét Nam duoc goi véi tén dau giun, co
héi, kinh gidi dat, rau mudi dai, ... (Grozeva va Stoeva, 2006). Loai nay 1a mét loai thao
moc séng 1au nim, hang nim hoic ngin ngdy (Soares va cong su, 2017) ¢ 16ng, mui
thom ndng (Grozeva va Stoeva, 2006). D. ambroisioides c6 ngudn géc tir Trung va Nam
My, phan b chii yéu tir khi hau 6n d6i dén can nhiét doi va nhiét doi ¢ Bac ban cau

5


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Fu+SuHong%22
https://translate.googleusercontent.com/translate_f#10

(Uotila, 1990; Clemants va Mosyakin, 2008). Tai Viét Nam, D. ambroisioides moc khip
Bic B, Trung Bo nhung & Bac B loai nay phat trién manh va phan b rong hon (Loi,
2006).

Niam 2006, theo B Tat Loi Dysphania ambroisioides thich hop tréng ¢ dat phu
sa; & Bic bo, loai moc tu nhién & hai bén bo song Héng, tor Vinh Phuc t61 Nam Ha, ven
bién tinh Thai Binh, Hai Phong, D6 Son va nhiing noi cao mat nhu Sapa, Da Lat. D.
ambroisioides moc dai tir ddu mua xuan dén gitta mua he thi ra hoa két qua, dén thang
8-9, qua chin hat rung xudng dat, nhiig cay bi dat phu sa tran ngap thi théi chét nhung

hat bi vii xuéng dat dén mua xuén lai moc 1én (Loi, 2006).

Dysphania ambroisioides cao tir 30-80 cm, thin moc d6i, phan nhanh nhiéu, co
van (Grozeva va Stoeva, 2006), than cay duoc bao phua boi cac 16ng bai tiét (Fatokun va
cong sy, 2019). La moc xen k&, c6 cudng, goc thudn dau nhon dai 5,5 - 5,7 cm, rong 1
— 2 cm, khia thuy khong déu, dau thuy nhon (Bich va cdng su, 2006), trén cac gan la
thuong c6 16ng, hoa moc thanh hinh xim dom (glomerule) (Fatokun va cong sy, 2019).
Loai nay thuong ra hoa ¢ cac ké 14, gitra chum hoa 1a hoa duc hoac hoa Iudng tinh, bao
xung quanh 13 hoa cai nho va khong c6 cudng, hoa ¢6 mau xanh, vang nhat (Sa va cong
su, 2015). Puong kinh hoa khoang 1mm, bao hoa c6 thuy trai xoan tu & dau nhi 5 doi,
khi tiéu giam con 2 hodc 3 bao phan hinh trai xoan (Fatokun va cong su, 2019). Qua
mau luc nhat hoic nau nhat, hinh cau, dudong kinh thuong 1a 1.5mm, cti mong, c6 14 dai
khong rung, trong chira mot hat nho den va bong c6 vi hac dac biét (Grozeva va Stoeva,
2006).

Dysphania ambroisioides phan b rong rai va co gia tri trong y hoc nén né duogc
str dung nhu mot vi thude trén toan thé gigi (Hurrell va cong sy, 2018). O Brazil, loai
nay duoc liét ké trong danh sach loai thudc quéc gia dugc hé théng y té quan tam
(Bibiano va cong su, 2019). Nam 2014, nghién ctiu chi ra rang loai thao moc nay duoc
sir dung trong diéu tri cac bénh tiéu hoa, ho hap, tiét niéu sinh dyc, réi loan mach mau
va than kinh (Avila-Blanco va cong su, 2014). Ngoai ra, D. ambroisioides ciing cho
thiy cac tac dung da duogc thir nghiém sau day: chdng oxy héa (Speisky va cong su,
2006; Kumar va cong su, 2007), diéu hoa mién dich (Rossi-Bergamann va cong su,
1997), thudc giam dau tim, gidn co (Alonso va Desmarchelier, 2005), chong viém khop

(Pereira va cong su, 2018). O My loai Dau giun di dugc st dung nhu mot loai thudc tay
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giun (Zamilpa va cong su, 2019), va trong chira tri bénh ly amip (Avila-Blanco va cong
su, 2014). O Philippines, nguoi dan di st dung 14 loai nay dé diéu tri ching kho tiéu &
tré em trong nhiéu thé ky (Cantoria, 1976). Nudc sic cua 14 ciing da duoc sir dung &
Trung My nhu mét loai thuc chéng co thit va diéu trj viém loét (Hurrell va cong su,
2018). Ngoai ra, loai nay di duoc tng dung dé diéu tri bénh leishmaniasis trén da &
Brazil (Franga va cong su, 1996), va tri dau bung, cam lanh & Chau Phi va Mexico (Lall
va Meyer, 1999; Calzada va cong su, 2010). D. ambroisioides ciing dugc chirng minh
14 mot chét ic ché manh d6i véi cac ky sinh tring nguyén sinh noi bao, chang han nhu
Leishmania amazonensis (Patricio va cong su, 2008), Plasmodium falciparum (Cysne
va cdng sy, 2016), va Trypanosoma cruzi (Kiuchi va cong su, 2002), va c6 tac dung gay
doc khong dang ké ddi vai té bao ndm Candida albicans (Zago va cong su, 2019). Hién
nay, tinh dau va chiét suat cua D. ambroisioides dang dugc sir dung véi muc dich thuong
mai, diéu tri cac bénh & nguoi, cling nhu trong san Xuat nudc hoa va my pham (Calzada
va cong sy, 2010; Hewis va cong sy, 2020). Bén canh dé, tinh dau D. ambroisioides con
c6 kha nang chéng nam, diét ky sinh tring, con tring (Sa va cong su, 2015). Nhitng
cong dung trén ctua D. ambrosioides phy thugc vao thanh phan, ham luong ciing nhu

tinh chat ctia cac hop chat co trong loai (Barros va cong su, 2013).
1.4. Tinh hinh nghién ctru thanh phan héa hoc ciia loai Dysphania ambroisioides

Trong nhiéu nam qua, tinh dau cua chi Dysphania duoc dénh gia cao badi co tac
dung tri giun san cho nguoi va dong vat, do do chi nay da thu hut sy quan tam ctia cac
nha nghién cru vé thanh phan tinh dau cua mot s6 loai trong chi (Bye, 1986). Sau khi
phan tich cac nghién ciru cho thiy ascaridol 1a thanh phan quan trong co lién quan dén
viéc diéu tri giun cho ngudi va dong vat (Sagrero-Nieves va Bartley, 1995; Owolabi va

cong su, 2009; Jardim va cong su, 2010; Monzote va cong su, 2011).

Trén thé gi6i di co rat nhiéu nghién ctu vé thanh phan hoa hoc cua Dysphania
ambroisioides. Nam 2013, cac nha khoa hoc da ghi nhan sy c6 mat ciia cac nhom hop
chat chinh nhu flavonoid, axit béo va tocopherols (Barros va cong sy, 2013). Cac hop
chat hitu co co6 trong D. ambroisioides 1a carbohydrate, axit amin, protein, flavonoid,
flavon, flavonols nhu kaempferol, quercetin va isorhamnetin, phytosterol avenasterol va
spinasterol, saponin, alkaloid, vitamin, monoterpen; chang han nhu B-myrcene, cis-p

ocimene, geraniol, limonene, a-terpinolene, o-cimene, carvacrol, thymol, a-terpinene,
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carvone, pinocarvone, piperitone va ascaridol; sesquiterpenes B-caryophyllene va vy-
curcumin, ciing nhu a-carotene va p-caroten (Carrillo-Lopez va cong su, 2014; Carrillo-
Lopez va cong su, 2016). Theo nghién ciru vé tinh dau Dysphania ambroisioides cua
Riffi va cong su (2020) cho thdy ham lwong flavonoid dugc tach chiét dat 20,19 mg / g
thip hon so v6i gid tri duge tim thay & nghién cttu cua Tanzeel va cong su (2018) 1a 57
+ 1,41 pg/ mg. Zago va cong su (2019) chi ra rang chiét xuat cén 70% trong 48 gio
chira tannin, flavonoid, alkaloid, anthraquinon. Bén canh d6, D. ambroisioides ciling
chuira saponin & toan bd cay; axit hitu co (butyric, citric, ferulic, malic, succinic, tartaric,
vanillic), tannin & phan trén mit dat; atethole, kaempferol, quercetin, santonin & qua;
betain, chenopodiosides, heterosides & ré (Pinedo va cong su, 1997; Alonso va
Desmarchelier, 2005; Kokanova-Nedialkova va cong su, 2009; Ehiabhi va cong su,
2012).

Céc nghién ctru cho thay tinh dau Dysphania ambroisioides bao gdm mét hdn hop
phiic tap clia monoterpen va sesquiterpenes, va nhiéu loai andehit, axit, rugu va ceton
(Koba va cong su, 2009). Mui thom cta tinh dau D. ambroisioides 1a do ascaridole
chiém ham luong cao tir 42-90 % (Dembitsky va cong su, 2008), tinh dau D.
ambroisioides giau ascaridole, a-terpinene, p-cymene va caryophyllene oxide (Monzote
va cong su, 2014). Ngoai ra tinh dau con chira aritasone, camphene, B-carophyllene, p-
cimol, p-cymene, n-docosane, geraniol, y-gurjunene, n-hentriacontane, n-heptacosane,
limonene, myrcene, n-octacosan, phellandrene, a- va B-pinen, pinocarvone, safrol,
spinasterol, a-terpinene va y-terpinene, terpynil-acetate, terpynil-salicylate, thymol, tri-

acontyl-alcohol (Zhu va cong su, 2012).

Tinh dau Dysphania ambroisioides tai Trung Quéc c6 chua a-terpinene (32,9%),
p-cymene (24,2%) (Li va cong su, 2020); tai khu vuc Najran & A Rap Xé Ut, tinh dau
cua loai chira cac hop chat c6 ham lugng cao nhu cis-ascaridole (38,1%), p-cymene
(19,3%), a-terpinene (13,2%), trans-ascaridole (6,3%) (Almadiy va cong su, 2020). Tuy
nhién, nghién cttu & Bang Chaza-Niger, Nigeria cho thy tinh dau chta a-terpinene
(48,7%), p-cymene (21,7%), trans-B-terpinyl butanoate (17,1%), ascaridole (5,7%)
(Fatokun va cong su, 2019). Mic khéc, tinh dau thu duoc & Bhimtal, An D6 lai chira
nhiéu a-terpinene (72,5%), p-cymene (20,6%), terpinolene (2,5%) (Bisht va cong su,
2019). O Togo, 11 hop chat da dugc xac dinh trong mau tinh dau D. ambroisioides dai
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dién cho 99,03% tng luong compozid dugc phat hién bao gom ascaridole (51,12%), p-
cymene (19,88 %), neral (8,70%) va geraniol (7,55%) 1a thanh phan chinh (Koba va
cong su, 2009). Ngoai ra, cac thanh phan dang cha y khac duoc xac dinh trong tinh dau
loai nay 1a a-terpinene (6,35%), carvacrol (2,10%) (Koba va cong su, 2009). Tinh dau
D. ambrosioides bao géom 5 hydrocacbon monoterpene (28,94%) va 6 oxygenatde
monoterpene (70,09%) (Koba va cong su, 2009). Tai Yemen, thanh phan chinh cua tinh
dau 1a monoterpenoit oxy hoa va hydrocacbon monoterpene & ndng do lan luot 1a 85,3%
va 8,8%. Ascaridole (54,2%), isoascaridole (27,7%) va p-cymene (8,1%) 14 cac hop chat
chinh trong tinh dau (Al-kaf va cong sy, 2016).

Tai Viét Nam, hién chua c6 nhiéu nghién ctu vé thanh phan hoa hoc cua loai
Dysphania ambroisioides. Nam 2020, Ngan va cong sy da tién hanh tach chiét tinh dau
D. ambroisioides & huyén Bic Ha, tinh Lao Cai dat hiéu suat chung cat 1a 0,8435%.
Hiéu suét thu tinh dau & Viét Nam 2020 do Ngan va cong su thuc hién cao hon so voi
hiéu suat thu tinh dau D. ambroisioides ¢ Brazil (0,3%) va Yemen (0,52%) (Jardim va
cong su, 2008; Al-badani va cong su, 2017), thip hon so véi hiéu suat chiét tinh dau &
Trung Quéc (2,12%) (Zhu va cong su, 2012). Cac thanh phan chinh cua tinh dau thu
duoc ¢ Lao Cai la dugc xac dinh 1a 2,3-dehydro-1,4-cineole (55%), a-terpinene (15,2%),
isoascaridole (15,3%) va p-cymene (9,8%) (Ngan va cong su, 2020).

1.5. Tinh hinh nghién ciru hoat tinh sinh hoc va &wng dung cia leai Dysphania

ambroisioides

Nhiéu nghién ctru da chi ra rang Dysphania ambroisioides c6 kha nang ngan chan
hinh thanh khéi u & ngudi va dong vat (Nascimento va cong su, 2006), tiéu diét dong
vat nguyén sinh (Guerra va cong su, 2001; Kiuchi va cong su, 2002; Monzote va cong
su, 2004), thubc khang virus (Mokni va cong su, 2019), diéu hoa mién dich (Rodrigues
va cong su, 2021), khang viém (Reyes-Becerril va cong sy, 2019), chit chéng oxy hoa
(Bezerra va cong su, 2019), va cac hoat tinh sinh hoc khac, bao gdm, cac hoat dong

chéng dai thao dudng, khang khuan va chéng huyét khbi (Dembitsky va cong sy, 2008).

Ascaridole trong tinh dau Dysphania ambroisioides da duoc ching minh nhu mot

chat chéng ky sinh tring hiéu qua qua cac bao cao ctia Monzote va cong su (2014).

Nghién cttu cho thiy, cac thir nghiém trong phong thi nghiém véi amastigotes va

promastigotes cua Leishmania amazonensis ascaridole biéu hién tac dung &c ché Ion
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hon so véi tinh dau tho, véi gia tri 1Cse 1a 1,1 1g / mL ddi véi amastigote, va 0,1 Ig / mL

dbi véi promastigote (Monzote va cong su, 2014).

Dic biét, xa phong tao bot bd sung thém tinh dau Dysphania ambroisioides gitip
tang tac dung diét khuan (Chiasson va cong su, 2004; Kouam va cong sy, 2015). Khi
dung tinh dau véi liéu luong 200 ppm lam giam mat do quan thé Au trung Anopheles
gambiae va vector sot rét Anopheles gambiae (Bigoga va cong su, 2013). Theo nghién
ctru cua Massebo va cong su thuc hién vao nim 2009 d3 phat hién ra tinh dau loai nay
c6 kha ning diét 4u trang va xua dudi cac loai mudi tir d6 két luan riang tinh dau D.
ambroisioides c¢6 thé dugc ¢ng dung nhiéu hon trong viéc chéng lai bénh st rét

(Massebo va cong su, 2009).

Bén canh nhirng dic tinh duoc 1y, tinh dau cua Dysphania ambroisioides thé hién
hoat tinh khang nam in vitro va in vivo (Kumar va cong su 2007; Chekem va cong su,
2010) va khang khuan (Monzote va cong su, 2014) chéng Entamoeba histolytica in vitro
va in vivo (Avila-Blanco va cong su, 2014). Hoat dong khang khuan tiém ning cua tinh
dau D. ambroisioides 13 do sy hién dién cua hop chat phenol nhw ascaridole (Khomarlou
va c¢ong su, 2018). Theo nghién ctru cua Kiuchi va cong sy nam 2002, monoterpene
hydroperoxit chiét suat tir cac bo phan trén mat dat cho thdy hoat dong chong lai
Trypanosoma cruzi tac nhan gay bénh Chagas trong diéu kién in vitro. Hoat tinh chdng
sét rét cua D. ambroisioides do tinh dau cua loai co chura ascaridole, ddy 1a chat tc ché
manh ddi vai su phat trién cua Plasmodium falciparum (Pollack va cong su, 1990) va
Plasmodium berghei (Misra va cong su, 1991). Hoat dong tiém ning cua tinh dau D.
ambroisioides 1a chbng lai Trichomonas vaginalis - loai ky sinh & duong tiét niéu sinh
duc cua ca nam va nir (Kokanova-Nedialkova va cong su, 2009). Cac hoat dong khang
khuan cua loai D. ambroisioides di duogc nghién ciu bao gom: chéng vi khuan
Helicobacter pylori (nguyén nhan cua viém da day va loét), chéng lai vi khun
Mycobacterium tuberculosis va vi khuan gay bénh ngoai da (Lall va Meyer, 1999;
Larhsini va cong su, 2001; Liu va cong su, 2012). Hoat tinh khang virus cua D.
ambroisioides dbi véi bénh cim loai A da dugc thir nghiém (Kokanova-Nedialkova va
cong su, 2009).

Nghién ctru vao nim 2019 cua Bezerra va cong su, tinh dau cua Dysphania

ambroisioides véi hop chat chinh o-terpinene cho thay MIC thip hon d6i Vi
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Staphylococcus aureus (256 lg / mL) va trung binh ddi voi Pseudomonas aeruginosa
(512 1g / mL) , va tinh dau cho thdy muc d6 hoat dong chéng oxy hoa thap (1024 lg /
mL). Tuy nhién, Brahim va cong su (2015) phat hién ra rang tinh dau c6 tac dung chdng
oxy hoa dat mirc trung binh thong qua xét nghiém gdc tu do DPPH (2, 2- Diphenyl-1-
Picryl-Hydrazyl-Hydrate). Két qua twong tu v6i nghién ctru cua Santiago trude day va
cong su (2016) bao cao rang tinh dau caa D. ambroisioides da ching minh hoat tinh
chéng oxy hoa manh hon thong qua thir nghiém B-carotene/ axit linoleic, véi 1Cso 455,7
lg / mL. Tl cac bao cdo trén, tinh dau ctia D. ambroisioides va cac thanh phan chinh cua
n6 di duoc tng dung dugc 1y theo nhiéu cach khac nhau (Brahim va cong sy, 2015;
Santiago va cong su, 2016). Cac nghién ciru cho thay rang tinh dau D. ambrosioides co
tiém ning Gng dung trong cong nghiép y dwoc (Brahim va cong su, 2015; Santiago va
cong su, 2016).Tuy nhién can thém nhiéu nghién ciru trong linh vyc nay dé tan dung toi
da tiém ning ma tinh dau DAu giun mang lai (Brahim va cong su, 2015; Santiago va
cong su, 2016).

Tinh dau Dyphania ambrosioides cho thay kha ning khang virus CV-B4 véi 1Cso
1a 21,75 pg / mL, khang khuan manh dbi v&i cac ching vi khuan Pseudomonas
aeruginosa va Bacillus subtilis cling nhu kha nang khang ndm ddi vai chang vi khuan
gay bénh Candida albicans (Mokni va cong su, 2019). Cung nam do, theo nghién ctru
cua Kim va cong su d chi ra rang tinh dau cua D. ambrosioides dugc ding nhu mot
giai phap thay thé cho thudc diét nam va thudc trir sau hoa hoc trong viéc bao vé cay
trong chong lai mam bénh va con trung gay hai. Tinh dau D. ambroisioides chua
ascaridole, a -terpinene, p -cymene va caryophyllene oxide 1 cac thanh phan chinh, va
¢ kha ning khang khuan, khang nim va diét con trung hiéu qua chong lai sau bénh va

mam bénh cia céc loai cay trong quan trong (Kim va cong sy, 2019).

Trong nghién ctru tic dung gidn co (myorelaxant) cta tinh dau Dysphania
ambrosioides trén chudt chirng minh tinh dau c6 tiém ning diéu tri chng co that duong
hé hip (Pereira va cong su, 2020). Hai thanh phéan ascaridole va p-cymene trong tinh
dau thu duoc tir 14 Dysphania ambrosioides c6 kha nang an than thong qua thi nghiém
O chudt kich thich dugc xtr 1y caffeine (Dougnon va cong su, 2020). Ascaridole va p-
cymene giam 50% chirc nang van dong caa chuot bi kich thich, ngoai ra con c6 kha nang

kéo dai thoi gian ngu do pentobarbital gay ra lan lugt 1a 42% va 77% (Dougnon va cong
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su, 2020). Nhiing tac dung nay duoc d6i chiing bang cach dung chung véi thude ddi
khang thu thé gamma-aminobutyric acid (GABAA) -benzodiazepine, flumazenil (3 mg
/ kg), cho thay ring GABAergic lam trung gian cho tac dung an than (Dougnon va cong
su, 2020). Cubi cung, ascaridole va p-cymene khong c6 tac dong dén su phdi hop van
dong, nhu dugc quan sat thiy trong thir nghiém Rota-que (Dougnon va cong su, 2020).
Do d6, thong qua viéc kich hoat GABAergic, ascaridole va p-cymene lam trung gian
cho tac dung thiic day gidc ngu cua tinh dau D. ambrosioides, cac két qua cho thiy viéc
sir dung ching nhu cac san pham tu nhién day tiém ning dé kiém soét réi loan giac ngu

va cac bénh lién quan dén than kinh trung wong (Dougnon va cong su, 2020).

Dyphania ambrosioides c6 hoat tinh chong k¥ sinh tring va diéu hoa mién dich
chéng lai cac giai doan khac nhau ctia bénh san mang, lam giam tinh trang viém u hat
do nhiém trung va do d9, cai thién tinh trang bénh (Rodrigues va cong su, 2021). Ngoai
ra, D. ambrosioides duoc chirng minh 13 mét san pham ty nhién day tiém nang dé kiém
soat bénh san mang vi tinh dau D. ambrosioides tac dong 1én ca vat trung gian truyén
bénh va tic nhan giy bénh (Pereira va cong sy, 2022). Tuy nhién, viéc sir dung tinh dau
loai nay can can than hon vi tinh dau D. ambrosioides con c¢6 kha ning gay doc (Pereira

va cong su, 2022).

O mot nghién cau khac cua Angulo va cong su nim 2022, ca duoc cho dn khau
phan bo sung 0,5%, 1% va 2 % Dysphania ambrosioides trong vong nam tuan. Két hop
ché a6 an véi 1% D. ambrosioides d3 thiic day su phat trién cua c4, cholesterol huyét
thanh giam ¢ ca cho an 1% va 2 % D. ambrosioides trong khi & nhom an 0,5% D.
ambrosioides két hop ché do an c6 hoat tinh diét khuan cao nhat d6i véi Aeromonas
hydrophila (Angulo va cong su, 2022). Ché do an udng két hop D. ambrosioides c6 thé
thuc day su phat trién cua ca, giam cholesterol trong huyét thanh, ting hé mién dich
trong c4 hong Thai Binh Duong, nghién ctru ndy cung cap mét quan diém méi cho viéc
st dung D. ambrosioides nhu mét lya chon dé cé thé giam viéc sir dung khang sinh &
ca nu6i (Angulo va cong su, 2022).

Tinh dau Dysphania ambrosioides c6 tac dung khang khuan phé rong chéng lai
hai vi khudn Gram duong (Enterococcus faecalis va Staphylococcus aureus) va mot Vi
khuan gay bénh Gram am (E. coli), cung véi kha ning chdng oxy hoa bang phuong phap

DPPH, ciing nhu cac xét nghiém axit B-carotene / linoleic (Bano va cong sy, 2022). Két
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qua 13, tinh dau D. ambrosioides dang dugc nghién ciru c6 thé duoc sir dung trong nhiéu
loai thyc pham va tng dung nhu mot nguon nguyén liéu dé san xuat chat bao quan tu

nhién va chét chdng oxy hoa (Bano va cong su, 2022).
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CHUONG IL. VAT LIEU VA PHUONG PHAP
2.1. P6i twong va dia diém nghién ciru

Déi twong nghién ctru: loai Dau giun (Dysphania ambroisioides L. Mosyakin &
Clemants) (Phu luc 1).
Dia diém nghién ctru: loai Dau giun phan b tai thanh phd Da Lat, tinh Lam Dong.

2.2. Héa chat
Mercuric chloride (HgCly), Potassium iodide (KI), lodine (12)
Ancol isoamyl (CsH120), Magie (Mg), Amoniac (NH3 dam dac)
Iron (I11) clorua (FeClz 5%), Acid sunfuric (H2SOs), Silver nitrat 10% (AgNO3)
Sodium hydroxide (NaOH 10%), Amoni hydroxit (NHsOH)
a-naptol 1% (C10HsgO), Etanol (C2HsOH), Axit Clohidric (HCI)
Acid picric (CeHzN307), Lead (1) acetate (Pb(CH3COQ)>)
Gelatin (C102H151039N31), Zinc oxide (ZnO)
Sodium sulfate (NazSOa)

2.3. Thiét bi
- Hé thdng chiét Soxhlet (phu luc 4).
- Bép cach thay (phu luc 5).
- Hé théng may c6 quay chan khong IKA (phu luc 5).
- T sy UNB 500 Memmert (phu luc 3).
- Can phan tich Denver Instrument MXX 212.
- May xay (phu luc 3).
- Hé thdng sic ky khi (GC).
- Hé thdng sic ky khi ghép khdi phd (GC/MS).

2.4. Phuong phap nghién ciru
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2.4.1. Thu va xit Iy mau (phu luc 3)

Loai Dau giun dugc thu héi tir cdc khu vue khac nhau trén dia ban thanh phé Da
Lat sau d6 dwa vé phong thi nghiém Tai nguyén thuc vat A19.2 trudng Dai hoc Pa Lat
(DLU). Thoi gian thu hai mAu tir thang 11/2021 dén thang 01/2022, mAu cay duoc thu
hai bao gdm céac bo phan trén mat dit (13, than va qua).

Mau ding dé tach chiét tinh dau dwoc xir Iy bang cach lam sach, loai bo cac tap
chat; sau d6 dua ngay vao hé théng chung cét tinh dau nham han ché sy that thoat tinh
dau.

Mau dung dé tach chiét nhom hop chat thir cap duoc xir 1y tap chét va bui ban sau
d6 say kho trong ta sdy & nhiét do 50°C dén khi khéi luong khong doi, bao quan trong
tai zip.

2.4.2. Phuong phap hinh thdi so sanh (phu luc 1)

Mau cay thu duoc trong nghién ctiru nay dugc dinh danh dua vao cac tai liéu phan
loai vé chi Dysphania & Viét Nam va cac khu vyc 1an can (Ho, 2003; Gelin va cong su,
2003).

2.4.3. Phirong phdp cdt kéo hoi nuéc (phu luc 2)

Str dung phuong phép cét kéo hoi nude (Mayer — Warnot, 1984) dé tach chiét tinh
dau cua loai Dau giun. Mau sau khi loai bo céc tap chat, bui ban xong s& duoc dua vao
ndi chiét véi ti 1& 2 kg mau véi 5 1it nude, chung cét tinh dau trong 4 gio. Thu tinh dau,
1am khan bang Na;SO4 dé loai bo hoan toan nuéc, bao quan trong diéu kién tir 18- 25°C,
trong lo toi.

2.4.4. Xac dinh hiéu sudt tach chiét tinh dau

Ham luong tinh dau cua loai Dau giun dugc xac dinh hiéu suat gitra thé tich va

khéi Tugng (w/w)
Hiéu suat = khéi luong tinh dau (g) / khéi luong mau (g)
2.4.5. Phwrong phdp phan tich thanh phan héa hoc cua tinh dau

Tinh dau cua loai Dau giun sau khi chiét s& dugc dem di phén tich tai Trung tim
dich vy phan tich thi nghiém CASE thudc sé Khoa hoc va Coéng nghé Tp. H6 Chi Minh,
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phan tich bang phuong phap sic ki khi ghép khéi phd (Gas chromatography—mass
spectrometry: GC-MS).

Thiét bi : Thermo scientifie 1ISQ 7000 single Quad w/Trane 1310 GC-MS

Cot: Agilent DB-5MS (30m x 0,25mm x 0,25 pm)

Nhiét do MS tranferline: 220°C

Nhiét do lon source: 29-650 amu

Chwong trinh nhiét: 70°C (1 phat) =>12°C/phtt => 280°C (10 phut)

Nhiét do inlet :220°C

Téc do dong :1,2ml/phut

Khi mang: He

Thé tich tiém: 1pl

Chuan bi mau: hoa tan 20l nguyén mau trong methanol va dinh mirc thanh 1ml
bang methanol.

2.4.6. Phuong phdp chiét Soxhlet (phu luc 4)

Str dung phuong phap chiét lién tuc hoi lvu bang hé thdng chiét Soxhlet (Soxhlet,
1879) dé dé tach chiét cac hop chét co trong nguyén liéu. Nguyén lidu sau khi xir Iy
dugc cho vao cac tii dung mau véi khdi luong 1a 25g trén 1 1an chiét. Sau d6 nguyén
liéu duoc dua vao hé thdng chiét Soxhlet trong 6h. Thu dich chiét, tach dung moéi bang
bép cach thuy & nhiét do 70°C. Say kho, bao quan lanh dé thyc hién cac thi nghiém tiép
theo.

2.4.7. Phwong phdp dinh tinh mgt s6 nhém hop chat thit cdp trong cdy (phu luc
6)

Dinh tinh thanh phan héa hoc ¢ trong cdy Dau giun theo phuong phap cta Pan
va cong Su St dung nam 1985.

Cao chiét duoc hoa tan bang con 70°, sir dung 0,1 g cao chiét pha loang véi 10 ml
70°. Sau d6 loc qua gidy loc thu dich chiét, dich chiét nay s& duoc ding dé thuc hién thi
nghiém dinh tinh.

a) DPinh tinh nhém Alkaloid (phu luc 6, hinh 1)
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Cho 5 g bét xay nhuyén vao dung dich H2SO4 1% va dun nhe trong 1 gio, sau do

loc lay dung dich. Chuan bi 3 éng nghiém, mdi dng hat 1 ml dich loc.
Ong thtr 1 1am ddi ching.
Ong thtr 2 nho vai giot thudc thir Mayer vao ong dich chiét (Lyons, 1886).
Quan sat hién tuong.

Ong thir 3 nho vai giot thudc thir Wagner vao 6ng chira dich chiét (Gomberg,
1896).

Quan sat hién tuogng.

b) Pinh tinh nhém chat Flavonoid (Phung, 2007) (phu luc 6, hinh 2)
Thi nghiém 1: Phan @ng Cyanidin: chuan bi hai dng nghiém, cho vao 6ng 2ml cao

chiét hoa tan trong methanol.
Ong 1 1am ddi ching.

Ong 2 cho thém vao 1 ml alcol isoamyl, 0,5ml HC1 dam dic; 3-5 hat Mg kim loai.

Pun nhe trong vai phut.
Phan &ng kiém (NHs dam dic, NaOH 10%):

Thi nghiém 2: Cho 2 giot dich chiét 1én giy loc. Ho khé trén ngon lira dén con.

Giot thtr nhat 1am d6i chung, giot thir 2 ho trén miéng binh amoniac dam dac.
Quan sat hién tuong.
Thi nghiém 3: Chuan bi 2 6ng nghiém, mdi dng cho vao 1 ml dich chiét.
Ong 1 lam déi ching.
Ong 2 cho vao vai giot NaOH 10%.
Quan sat hién tuong.

Thi nghi¢m 4: Hoa tan cao chiét vao dd H.SO4 dam dac, sau do quan sat hién
tuong.
¢) Dinh tinh nhém chat Saponin (Phung, 2007) (phu luc 6, hinh 3)
Phan ng tao bot: can 1g bot cay Dau giun vao 2 6ng nghiém thém 5ml nudc cét,

dun cach thuay 5 phut.
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Ong 1 b6 sung 5ml HCI 0,1N (pH= 1).

Ong 2 b6 sung 5ml NaOH 0,1N (pH=13).

Lic manh theo chiéu doc 4ng nghiém trong 5 phut.

Quan sat cot bot.
d) Dinh tinh nhém chét Tanin (Pan, 1985) (phu luc 6, hinh 4)
Chuan bi 4 6ng nghiém mdi 6ng cho 1 ml dich chiét

Ong 1 1am déi ching.

Ong 2 cho vao 5 giot Pb(CH3COO0)2 10%.
Ong 3 cho vao 5 giot gelatin 1%.

Ong 4 cho vao 5 giot FeCls 5%.

Quan sat hién tuong.

e) Dinh tinh nhom chat terpenoid (Harborne, 1998) (phu luc 6, hinh 5)

Tha nghiém Salkowski: Cao chiét dau giun (0,01g) dugc thém vao 1ml
Chloroform, sau d6 lac déu cho tan mau cao chiét, bo sung 100 uL dung dich HC1 dugc

thém vao theo phuong thirc nho giot va lac déu.
Quan sat hién tuong.
2.4.8. Xur Iy 56 ligu:

Toan bd thi nghiém duoc lap lai 3 lan; Xt ly théng ké sb lieu béng phén mém
Microsoft excel 2016.
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CHUONG III. KET QUA VA THAO LUAN
3.1. Hiéu suét tach chiét tinh dau

Hiéu suit tach chiét tinh dau loai Dau giun bang phuong phap cit kéo hoi nuéc

duoc ghi nhan ¢ bang 3.1.

Bang 3.1. Hiéu suit tach chiét tinh dau loai Dau giun thu duoc ¢ Pa Lat

Bophan | Trungbinh | Hiéu suat

(%w/w)

Théan 2.316+0.386 0.1158%

Qua 0.6755+0.064 | 0.2252%

(Ngudn: Doan va cong su, 2022)

Két qua tir bang 3.1 cho thay hiéu suat tinh dau thu dugc trong nghién ctru nay 1an
luot 12 0.1158% va 0.2252% ddi véi than va qua. So sénh véi cac nude khic trén thé
gidi, tinh dau Dau giun thu tai Pa Lat cho hiéu suét thap hon (An DPo: 0.35%, Nigerria:
0.25%, A rap xé t: 0.78%,...) va cao hon so v&i Trung Qudc (0.10%). O Viét Nam hiéu
sut tinh dau thu duoc tir nghién ciru ciia Ngan va cong su 1a 0.84% khi chiét 200g mau
kho khéc v6i nghién ctru ciia chung t6i khi chiét 2 kg mau tuoi. Tir két qua nay cho thay
ham luong tinh dau thu dugc & cac ving khac nhau cé sy chénh 1éch dang ké. Theo
nghién ctru ctia Ngan va cong su, mau duoc thu vao thang 5 va thang 6, bo phan tach
chiét 12 phan trén mit dat cua ciy; con nghién ctru ctia chiing t6i mau dugc thu vao thang
11 dén thang 1 va ciing dung bo phan trén mat dat cia cay dé tach chiét. Vi vy, su khac
biét vé ham lugng co thé do diéu kién khi hau ciia ngudn sinh thai, khu vuc, do phi nhiéu,
tinh trang nguyén liéu duoc sir dung va quy trinh khai thac tinh dau (Rohloff va cong
su, 2005). Ngoai ra, theo P4 Tat Loi loai Dau giun cho ham luong tinh dau cao nhat vao
khoang thang 5 va 6 khi d6 hiéu sut dat 0.65- 1% ddi voi than va 0.35% dbi véi hat ma
mau chung t6i thu vao khoang thang 11 dén thang 1. Pay ciing 1a nguyén nhan chu yéu

dan dén ham lwong tinh dau thu dugc khong dat hiéu qua cao (Loi, 2006).
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3.2 Thanh phin héa hoc ciia tinh dau loai Dysphania ambréiioides Pa Lat

Két qua phan tich thanh phan tinh diu loai Dau giun thu dugc & Pa Lat bang
phuong phap sic ky khi ghép khéi phd (GC/MS) duoc thé hién trong bang 3.2.

Bang 3.2. Thanh phan héa hoc tinh dau loai Dau giun

Thoi gian luu ,
STT Tén hop chat Ty 1€ (%)
(phut)
1 3.29 a-pinene 0.05
2 3.71 Sabinene 0.02
3 3.80 B-pinen 0.03
4 3.84 B-myrcene 0.11
5 4.13 [-ocimene 0.06
6 4.24 a-terpinene 74.70
7 4.32 d- cymene 3.04
8 4.37 D-limonene 0.97
9 4.71 d-tepinene 1.07
10 5.53 Cyclohexanone,2-ethyl- 0.22
11 7.00 Ascaridole 17.93
6-I1sopropyll-3-methyl-7-
12 7.18 oxabicyclo[4,10]heptan-2- 0.39
one
13 7.25 a-citral 0.18
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14 7.38 Trans-ascarridol glycol 0.40

15 7.76 Isoascaridole 0.83

Tir két quan phan tich GC/MS tinh dau loai Dau giun thu dwgc & Pa Lat c6 chira
15 cau tir khac nhau, véi cac thanh phan chinh 13 a-terpinene (74.70%) va ascaridole

(17.93%), 8-cymene (3.04%) va cac cau tir con lai chiém dudi 1%.

So sanh V&i cac nghién ctru trude day chung t6i nhan thay a-terpinene, ascarridole
13 2 cau tir chiém ty I cao va 1a mot trong nhiing thanh phan chinh c¢6 trong loai Dau
giun. Tuy nhién, & cac nghién ctru trude ddy ngodi 2 cau tir trén con cd thém cac cau tir
khac chiém ty 1& dang ké nhu: p-cymene, cis- ascaridole, ... Sy khac nhau vé thanh phan

cau tir tinh dau loai Dau giun trong va ngoai nudc dugc thé hién trong bang 3.3.

Bang 3.3. So sanh thanh phan ciu tir tinh dau loai Dau giun ¢ cac nghién ciru trong va

ngoai nudc

Khu vie nghién ciru S6 | Thanh phan chinh va ham | Tai liéu
lugng lugng tham khao
CAU tir
34 a-terpinene (37.17%), p- | Bisht, 2019
. cymene 11.76%),
An DS y ( )

ascaridole (14.83%), iso-
ascaridole (20.48%)

Thé gioi . |14 o-terpinene  (32.89%),p- | Li va cong
Trung Quoc
cymene (24.25%) su, 2020
33 Cis- ascaridole (38.10%), | Almadiy
A rap xé-ut o-terpinene  (13.20), p- | va cong su,
cymene (19.30%) 2020
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24 a-terpinene (23.77%), | Brahim va
Moroccan ascaridole (14.48%), p-|cong  su,
cymene (12.22%), neral | 2015
(8.08%)
19 a-terpinene (48.68%), p- | Fatokun va
cymene (21.71%), trans- | cong  Su,
Nigeria beta-terpinylbutanoate 2019
(17.15%), ascaridole
(5.67%)
11 2,3-dehydro-1,4-cineole Ngan va
Lio Cai (55.00%), isoascaridole | cong  su,
(15.30%), a-terpinene | 2020
Viét Nam (15.20%)
15 a-terpienen (74.70%) va | Nghién cau
ba Lat ascaridole (17.93%), o- | nay
cymene (3.04%)

Bang 3.3 cho thiy co su khac biét vé s6 lugng cau tir ciing nhu khac nhau vé thanh
phan chinh trong tinh dau. O Viét Nam, s6 lwong cau tir ¢6 trong tinh dau it hon han so
VGi cac nghién ctru trén thé gigi. Thanh phan chinh cta tinh dau loai Dau giun & hau hét
cac nghién ctru trong va ngoai nudc la a-terpinene, p-cymene, ascarridole. a-terpinene
chiém ty Ié cao ¢ khu vuc Nigeria (48.68%), thap hon & A Rép xé-ut (13.2%). Déi Voi
CAu tir ascaridole khong c6 trong mau ¢ Trung Qudc; tuy nhién, tinh dau Trung Quéc lai

chtra p-cymene cao (21.71%).

So sanh véi nghién ciru trong nudc nhan thay rang sé lugng cau tir tinh dau ¢ Pa

Lat (15) nhiéu hon Lao Cai (11). O Lao Cai cau tir chinh 13 2,3-dehydro-1,4-cineole

(55%), a—terpinene (15.2%), isoascaridole (15.3%). Trong nghién cttu cua chiing toi o

—terpinene (74.70%), ascaridole (17.93%) 1a thanh phan chinh trong tinh dau; tuy nhién

khong xudt hién ciu tir 2,3-dehydro-1,4-cineole. Ham lugng isoascaridole cao trong tinh
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dau ciia Ngan va cong su 2020 co thé 1a do ascaridole co thé d& dang bi bién tinh dudi

nhiét do cao (150°C) dé tao thanh isoascaridole (Cavalli va cong su, 2004).

Tir d6, c6 thé nhan thiy thanh phan tinh dau thu dugc tir loai Dau giun c6 su thay
d6i vé ham lugng va thanh phan hoa hoc phu thudc vao dia diém phan b cua loai. Theo
Saei va cong su (2010) thi thanh phan hod hoc cua cac mét loai thuc vat s& chiu anh
hudng cua cac yéu t5 nhu sy phan bd & cac khu vuc dia 1y khéc nhau, diéu kién khi hau,
th6 nhudng khac nhau. Bén canh d6, thoi diém thu hai, cac giai doan phat trién cua loai
nguyén liéu dé tach chiét tinh dau cling anh huong rat nhiéu dén thanh phan tinh dau
(Ruberto, 2000). Theo nghién ctru cua Ngan va cong su thoi gian nghién cttu cia nhém
tac gia vao thang 5 dén thang 7, day 1a mua sinh truéng va phat trién tét nhat cia loai.
Con trong nghién ciru nay thoi gian thu hai vao thang 11 dén thang 1, tuy khong phai

thoi gian phat trién tot nhat cua loai, tuy nhién lai cho ham lwong a —terpinene cao nhat.

Két qua nghién ctru cua chung toi chi ra rang sy c6 mit cua 2 cau tir chinh 13 a —
terpinene, ascaridole; ddy 1a cau tir ¢6 tiém nang trong nhiéu linh vuc nhu: huong liéu,
duoc liéu v.v... Trong do, a-terpinene la mét trong nhitng thanh phén chinh duoc tim
thy trong cac nghién ctru phén tich tinh dau cua loai Dysphania ambroisioides (>23%)
cua nhiéu quéc gia khac nhau bao gom Trung Québc, Nigeria, A Rap Xé ut, An P9,
Moroccan. Chét nay duoc tim thiy trong cac chiét xuat tir thuc vat va cé mat trong mot
s6 loai tinh dau thuong dung (Brophy va cong su, 1989). a-terpinene dugc st dung nhu
mot loai thudc thom va c6 trong cac loai tinh dau khac nhau (Rudbick va cong su 2012).
Pay con 1a mot trong nhiing thanh phan c6 tiac dung chéng oxy hoa cua tinh dau
(Rudbick va cong sy 2012): a-terpinene 1a mot chat chdng oxy hoa vi né tu oxy hoa
nhanh chéng so vé6i nhiéu hop chat khac, ngin chin chung khoi bi phan huy (Rudback
va cong su 2012).

Vao dau nhitng nam 1900, ascaridole 1a mét trong nhiing loai thuéc tay giun chinh
duogc st dung dé diéu tri bénh giun diia va giun méc & ngudi, méo, chd, ngua va lon
(Wautie, 1946; Guimaraes, 1927). Ascaridole dd duwoc ghi nhan c6 dic tinh an than va
giam dau ciing nhu hiéu qua khang nam (Pare, 1993). Ascaridole dugc tim thdy 1a mot
chat tc ché manh trong 4ng nghiém sy phat trién cua ki sinh tring nhu Plasmodium
falciparum (Pollack, 1990), Trypanosoma cruzi (Kiuchi, 2002) va Leishmania

amazonensis  (Kiuchi, 2002), chong lai truyén tring Meloidogyne
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incognita and Aphelenchoides besseyi (Yen va cong su, 2006; Katsuno va cong Su,
2015; Caridha va cong su, 2019). Ascaridole ciing cho thay hoat dong chong lai cac
dong té bao khdi u khac nhau trong dng nghiém (CCRF-CEM, HL60, MDA-MB-231)
(Efferth va cong su, 2002). Chinh vi vay, tinh dau loai Dau giun thu ¢ Pa Lat 1a tién dé
dé nghién ctru thém vé thanh phan hoa hoc va hoat tinh sinh hoc, cling nhu huéng wng

dung sau nay.
3.3. Khio sat thanh phan héa hoc c6 trong cao chiét Dysphania ambrosioides

Bang cac phan mg dinh tinh dic trung cho mot sé nhom hop chat thir cap theo
phuong phap ctia Pan va cong su sir dung nam 1985, budce dau chung t61 phat hién dugc
mot s6 nhom hop chat c6 trong cao chiét véi con 70 © trong 6 gio duoc trinh bay & bang
3.4.

Bang 3.4. Bang dinh tinh thanh phan hoa hoc cé trong loai Dysphania ambrosioides

, Mau cao chiét véi
STT Nhom chat Phan ung dinh tinh .
con 75°
Thudc thir Mayer -
1 Alkaloid
Thudc thir Wagner -
Phan tng Cyanidin +
NH; dam dic | +
2 Flavonoid Phan ang kiém
NaOH 10% -
H2S04 +
3 Saponin Phan urng tao bot +
Pb(CH3COO), +
4 Tanin Gelatin -
FeClz 5% +
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Terpenoid

Thir nghiém Salkowski

(+) Phan ing dwong tinh

(-) Phan itng am tinh

Két qua ¢ bang 3.4 cho thay trong cao chiét Dysphania ambrosioides co sy hién

dién ctia cac nhom hop chat thir cap nhu saponin, tanin, flavonoid. PSi v6i nhom

alkaloid déu cho két qua phan tng am tinh v&i 2 loai thudc thir Mayer va Wagner. Cao

chiét Dysphania ambrosioides cho phan tmg dwong tinh vdi Pb(CH3COO) va FeCls 5%,

phan mg 4m tinh véi Gelatin. Qua thir nghiém Salkowski cho két qua dwong tinh da

ching minh su c6 mat cua hop chat terpenoid.

Tir két qua dinh tinh trén, nhém ching t6i tién hanh so sanh thanh phan héa hoc

d3 tim thay so véi cac nghién ctru ciia khu vuc khac trén thé gidi.

Bang 3.5. So sanh két qua dinh tinh thanh phan hoa hoc c6 trong cao chiét cua loai

Dysphania ambrosioides ¢ Viét Nam (Pa Lat) so véi cac khu vuc khéc trén thé gidi.

ba Lat, Bang Brazil | Bang Ogun, | Dokki, | Bang Kwara,
Viét Nam Niger, (2019) Nigeria Giza, Nigeria
(2022) Nigeria (2010) Ai Cap (2020)
(Nghién (2012) (2021)
cliru nay)
Alkaloid X X X X X
Flavonoid | X X X X
Saponin X X X X X
Tanin X X X X X X
Terpenoids | X X X X X X

Theo cac nghién ctru trude day trén thé giGi alkaloid, tanin, terpenoid, saponin déu

dugc phat hién trong chiét xuit tir loai Dau giun, dién hinh nhu cac khu vuc Nigeria,
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Brazil, An P6. Tuy nhién, trong nghién cttu cta ching toi khong xuit hién nhom
alkaloid; két qua dinh tinh c6 mit nhém saponin trong nghién ctru & Nigeria va Ai Cap
gidng voi két qua dinh tinh ¢ Viét Nam, nhung chat nay lai khong xuét hién véi mau
phan tich & Brazil. Sy khac biét trén cho thay, cac diéu kién ngoai canh da anh huong
truc tiép dén qua trinh sinh tng hop chat chuyén héa thir cip, hodc nhitng thay di trong
qua trinh sinh hoc khac ¢6 anh hudng gian tiép bao gom khi hau, 6 nhiém va kha ning

tiép xuc v6i siu bénh (Barragan Ferrer va cong su, 2016).

Theo nghién cttu cua Kunle va cong sy nam 2009, flavonoid va saponin da dugc
bao cdo 1a c¢6 tac dung chong oxy héa, chéng viém va ha dudng huyét, va dugc st dung
1am phuong thudc chéng vi khuan, chdng ung thu va chng di ttng. Mot s6 tannin duoc
cho 13 tac nhan chdng virus va chdng khéi u ciing nhu thudc loi tiéu. Cac terpen nhu
monoterpenes, sesquiterpenes va triterpenes c¢6 kha nang chéng viém nhiém, chéng vi
khuan va cac hoat dong noi tiét tb (WC, 2002). Cac thanh phan hop chat cé trong cdy
rat da dang, cung Véi hoat tinh sinh hoc dugc @ng dung rong rii dac biét 1a trong y hoc.
Chinh vi vay, Dysphania ambrosioides phan bé tai Viét Nam néi chung va Pa Lat noi
riéng 1a mot loai cdy ¢ tiém ning trong viéc hd trg didu tri mot sb loai bénh cho con

nguoi.
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KET LUAN VA KIEN NGHI
KET LUAN

- Ham luong tinh dau thu dugc trong cay Dau giun ¢ Pa Lat lan luot
13 0.23% va 0.12% ddi v6i mau qua va than.

- Tinh dau loai Dau giun phan bé tai Pa Lat thu bang phuong phap
cat kéo hoi nuwdc gém c6 15 hop chat (cu tir) khac nhau, trong d6 a—terpinen
(74.70%) va ascarridole (17.93 %) 1a 2 thanh phan chinh.

- Budc dau dinh tinh dwgc mot sb hop chit co trong cao chiét cua

loai Dau giun bao gom flavonoid, saponin, tanin va terpenoid.
KIEN NGHI

- Thu thap thém mAu tai nhiéu khu vuc ¢ Lam Ddng va thu nhan
mau theo tirng mua, dac biét 1a thang 5 dén thang 6 (mua cdy ra hoa va qua)
dé danh gia ham luong tinh dau ciing nhu thanh phan hoa hoc cua cao chiét.

- Thuc hién thém cac nghién citu vé Gng dung tinh dau cia cay
trong san xuat thudc trir sau, duoc pham, ... .

- Tién hanh thu mau Dau giun ¢ cac giai doan phat trién cia cay

nham tim ra giai doan cho thu tinh dau t&i vu nhat tir d6 c6 thé danh gia

thanh phan hoa hoc c6 trong cidy mot cach khach quan nhat.
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PHU LUC

Phu luc 1: Ciy Dau giun phan bb tai Pa Lat, Lam Dong

A . Hinh anh toan b cdy Dau giun ~ B. Hinh anh thé qua cua cay Dau giun

Phu luc 2: Tinh dau Dau giun thu dugc tir phwong phép cat kéo hoi nuéc

Phu luc 3: Qua4 trinh xir Iy mau



memmert




Phu lyc 6: Két qua dinh tinh mot s6 hop chat thir cap cé trong cao chiét cay Dau giun

Hinh 1: Pinh tinh nhom alkaloid ¢ trong dich chiét Dysphania ambroisioides
A: Pdi chung B: Phan ¢ng voi TT Mayer

C: Phan ng véi thude thir Wagner

Hinh 2: Dinh tinh nhom flavonoid c6 trong dich chiét Dysphania ambroisioides
A: Dbi chung cua phan tng Cyanidin -~ B: Phan ung Cyanidin
D: Béi chiing cua phan tng véi NaOH  E: Phan ang kiém véi NaOH

F: DBoi chitng ctia phan ung véi HSOs  G: Phan ang véi HaSO4



Hinh 3: Pinh tinh nhém saponin ¢6 trong dich chiét Dysphania ambroisioides

A: Phan tng vai NaOH B: Phan ung véi HCI

Hinh 4: Pinh tinh nhom tanin c6 trong dich chiét Dysphania ambroisioides

A: Béi chitng B: Phan tng Pb(CH3COO0)2 10%

C: Phan tng C102H151039N31 1% D: Phan ung FeCls 5%

® 10 11812 13 1

Hinh 5: Dinh tinh nhom terpenoid c6 trong dich chiét Dysphania ambroisioides
A: Thir nghiém Salkowski B: Béi ching

Phu lyc 7: Két qua phan tich tinh dau cdy Dau giun
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KET QUA THU NGHIEM/ TEST REPORT
BN12112.28085808/ MM 12112.280858082

1 THOT GIAN :
| STT/No. LUU/RT TEN/NAME Rt 5
(PHUT/MIN)
| ‘ 329 a-Pinene 0.05
2 | 3.71 Sabinene 0.02
3 3.80 B-Pinene 0.03
4 [ 384 B-Myrcene 0.1
5 4.13 B-Ocimene 0.06
e 424 a-Terpinene 74.70
7 4.32 o-Cymene 3.04
| 8 4.37 D-Limonene 0.97
T 4.71 8-Terpinene 1.07
10 5.53 Cyclohexanone, 2-ethyl- 0.22
11 7.00 Ascaridole 17.93
6-Isopropyl-3-methyl-7-
12 118 oxabicycr:’lo[[:l).,l O]heptax)ll-2—one 42
13 725 a-Citral 0.18
14 7.38 Trans-ascaridol glycol 0.40 A
15 7.76 Isoascaridole 0.83 3

< DIEU KIEN PHAN TiCH

= Thiét bi: Thermo Scientific ISQ 7000 Single Quad w/ Trace 1310 GC-MS
= (Cot: Agilent DB-5SMS (30m x 0,25mm x 0,25um)

= Nhiét d MS tranferline: 220°C

= Nhiét dg lon source: 220°C

*  Mass range: 29-650 amu

*  Chuong trinh nhiét: 70°C (1 phtt) - 12°C/phut = 280°C (10 phut)

* Nhiét dg inlet: 220°C

= Tée do dong: 1,2 ml/phut

» Khi mang: Khi He

*  Thé tich tiém: 1ul

*  Chuan bi miu: Hoa tan 20 ul nguyén mau trong methanol va dinh mic thanh 1ml bing methanol.

--KET THUC/ FINISH--
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THIS RESULT IS ONLY VALID ON TESTED SAMPLE, WHICH IS SERVED FOR RESEARCH. THIS RESULT IS NOT VALID TO EVALUATE THE QUALITY OF PRODUCTS AND GOODS,
2/ CASE LA PHONG THI NGHIEM BUCIC CONG NHAN THEO 150 17025:2017 (VILAS 092)/ CASE IS AN ACCREDITED LABORATORY ACCORDING TOISO 17025:2017 (VILAS 092).
3/Thong tin vé méu duge ghi theo yéu ciu clia khach hang/ The sample information is written as customer’s request.

4/Khong duoc sao chép todn bd hodc modt phin két qua nay dudi bit ky hinh thic ndo néu khong dugc sy déng ¥ bang van ban clia CASE/
No fully or partial of this result may be reproduced in any form without prior permission in writing from CASE.
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