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LOI CAM POAN

T6i xin cam doan dé tai nghién cizu trong ludn van “Nghién cieu thanh phan
tinh diu cia mot sé lodi thudc ho Girng (Zingiberaceae) dinh hwéng diét au
tring mudi Aedes ” 1a cong trinh nghién cizu cua toi dira trén nhing tai liéu, sé liéu
do chinh tdi ti tim hiéu va nghién cizu. Chinh vi vdy, c&c két qud nghién cizu dam bdo
trung theec va khach quan nhdar. Bong thoi, két qud nay chua ting xuat hién trong bat
cik mét nghién cizu nao. Cac sé liéu, két qua néu trong ludn van la trung thuc néu sai
t6i hoan chju trach nhiém truréc phap ludt.

Nguwoi hwéng dan khoa hoc Hoc vién
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LOI CAM ON

Trudc hét, ti xin bay to 10ng biét on sau sic va chan thanh dén TS. Bui Vin
Nguyén va PGS. TS. Pham Buc Thinh, nhitng ngudi di tan tim huéng dan, dinh
huéng va hd tro toi bang thoi gian ciing nhu kinh nghiém quy bau trong suét qué trinh
thuc hién va hoan thién luan van nay. Nhitng gop y chuyén mon, su tan tuy va dong
vién cua c4c thay da giup toi vuot qua nhidu khé khin va hoan thién nghién ciu cua
minh.

T6i xin tran trong gui o1 cam on dén Ban Lanh dao, Phong Pao tao cling cac
don vi chitc ning ctia Hoc vién Khoa hoc va Cong nghé da tao diéu kién thuan loi dé
t6i hoan thanh luan vin. Bdng thoi, toi ciing biét on cac thay co da truyén dat kién
thire, khoi ddy niém dam mé nghién cru va hd tro tdi trong sudt qua trinh hoc tap.

Bén canh d6, t6i xin guri loi cam on chan thanh dén gia dinh, nhitng ngudi ludn
la chd dya viing chic, ludn dong vién va tiép thém dong luc dé toi hoan thanh hanh
trinh hoc tap day thir thach nay. Du da nd luc hét stc, luan vin van kho tranh khoi
nhitng thiéu st nhat dinh. Toi rat mong nhan dugc nhitng y kién dong gop quy bau
tir quy thay c6 dé cong trinh dugc hoan thién hon.

T6i xin chan thanh cam on!

Khanh Hoa, ngay 26 thang 5 nam 2026
Hoc vién
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MO DAU

Céc bénh truyén nhiém do mudi truyén hién nay van 1a mét trong nhitng vén
dé y té cong cong dang quan tim tai nhiéu qudc gia nhiét doi va cin nhiét d6i, dic
biét & khu vuc Dong Nam A. Trong sb d06, sot xuit huyét Dengue, Zika va
chikungunya la nhitng bénh c6 kha nang 1ay lan nhanh, pham vi luvu hanh rong va anh
huong 16n dén strc khoe cong ddng ciing nhu su phat trién kinh té — xa hoi. Theo T
chtrc Y té Thé gi¢i (WHO), s ca mic st xuat huyét Dengue trong nhirng nim gin
day c6 xu hudng gia ting rd rét tai nhiéu qudc gia do tac dong dong thoi clia qua trinh
dd thi hoa, bién ddi khi hau va sy mo rong vung phan bd cla vector truyén bénh.
Nhiéu dot dich 16n xuét hién lién tiép khong chi gay ap luc 1én hé thong y té ma con
1am gia tdng chi phi diéu trj va anh huong dén chat lugng cude sdng cta nguoi dan.

Mudi dedes, dic biét 1a Aedes aegypti va Aedes albopictus, dugc xem la vector
truyén bénh quan trong nho kha ning thich nghi cao véi méi truong séng cia con
ngudi. Cac loai mudi ndy phat trién manh trong diéu kién khi hau néng 4m va dé sinh
san tai cac khu vuc do thi dong dan cu. Su gia ting mat do dan sb, tinh trang 0 nhiém
moi trudng va bién d6i khi hau di tao diéu kién thuan loi cho sy phat trién va lan rong
cua quén thé mudi truyén bénh. Nhiét do va do 4m tdng cao co thé rat ngén vong doi
phat trién ciia mudi, dong thoi lam ting kha nang phat tan mam bénh trong tu nhién.
Tai Viét Nam, sdt xuét huyét Dengue hién van luu hanh & nhiéu dia phuong véi sb
ca mic hing nim & mirc cao. Bén canh dé, nguy co xuat hién cac dot bung phat dich
Zika va chikungunya van luén hién hitu do sy phan bé rong cia vector truyén bénh
trong cong dong. Thuc té nay cho thiy nhu cau cép thiét trong viéc tim kiém céc bién
phap kiém soat mudi hiéu qua, an toan va phu hop véi diéu kién sinh thai hién nay.

Trong nhiéu thap ky, viéc kiém soat mudi va au tring mudi chil yéu dua trén
cac héa chat diét con trung tong hop nhu organophosphates, carbamates va
pyrethroids. Cac hoa chat nay cho hiéu qua nhanh va dugc st dung rong réi trong
cong tac phong chéng dich bénh. Tuy nhién, viéc st dung kéo dai va thiéu kiém soat
d3 din dén hién twong khang hoa chat & nhidu quan thé mudi Aedes. Mot s6 nghién
ctru cho thay mudi c6 thé hinh thanh co ché khang thong qua bién doi enzyme chuyén
hoa hodc giam tinh nhay cdm cua h¢ than kinh d6i v&i hoat chat diét con trung. Diéu
nay lam giam hiéu qua cila cic chuong trinh kiém soat vector va gay khé khan cho
cong tac phong chéng dich bénh. Bén canh hién tugng khang thube, du lugng hoa
chat ton Iuu trong moi truong ciing gy ra nhidu anh huong bat lgi ddi véi hé sinh
thai va sic khoe con nguoi. Viée lam dung thude diét con tring ¢ thé lam suy giam
céc loai sinh vat c6 ich, giy 6 nhiém nguén nudc, dat va khong khi. Mot s6 hop chat

con c6 kha nang tich Iy sinh hoc, tir 46 gdy tac dong lau dai d6i v6i moi truong séng.



Trude nhitng han ché d6, xu hudng nghién ctru hién nay tap trung vao viéc tim kiém
cac hop chat c6 ngudn gde ty nhién nham thay thé hodc hd trg hoa chét tong hop
trong kiém soat con trung gay hai.

Tinh dau thyc vét 1a mot trong nhitng ngudn hop chit thién nhién duoc quan
tam nhiéu trong linh vuc kiém soat con tring. Day 1a hdn hop cac hop chat hiru co d&
bay hoi duoc hinh thanh trong qua trinh trao d6i cht thir cp ctia thuc vat, thanh phan
chu yéu gdm monoterpene, sesquiterpene va cac dan xuit phenylpropanoid. Nhiéu
nghién ctru cho théy tinh dau thuc vat co cac hoat tinh sinh hoc da dang nhu khang
khuan, khang ndm, chdng oxy hoa, chdng viém va diét con trang. Dbi voi con tring,
tinh dau co thé tic dong 1én hé than kinh, hé ho hap hodc qua trinh sinh truong cia
au trang, tir d6 gay chét hodc e ché su phat trién ctia chiing. So véi cac hoa chat tong
hop, tinh dau thyc vat ¢ vu diém 1a kha ning phan huy sinh hoc cao, it ton luu trong
moi trudng va it gdy doc ddi véi sinh vat khong muc tiéu. Ngoai ra, do chira nhiéu
thanh phan hoa hoc khac nhau nén tinh dau thudng han ché nguy co hinh thanh tinh
khang & con trung.

Ho Gung (Zingiberaceae) 1a mot trong nhitng ho thuc vat giau tinh dau va co
gia tri cao trong linh vuc dugc liéu cling nhu héa hoc hop chat thién nhién. Nhiéu loai
thudc ho nay duogc st dung phd bién trong y hoc cb truyén va doi séng hing ngay
nhu gung, nghé, riéng, sa nhan va dia lién. Thanh phﬁn tinh dau cua cac loai thudc ho
Gung kha da dang, chtra nhiéu hop chit c6 hoat tinh sinh hoc nhu 1,8-cineole, a-
pinene, S-pinene, linalool, borneol va terpinen-4-ol. Mot s6 nghién ctru trén thé gi6i
d3 ghi nhan hoat tinh khang khuan, chéng oxy hoa, chéng viém va diét con tring cta
tinh dau tir cac loai thude ho nay.

Dic biét, tinh dau ctia mot sb loai thude ho Gung da dugc chiing minh c6 kha
nang diét Au trung mudi va xua dudi con trung hi€u qua. Tuy nhién, tai Viét Nam, céc
nghién ciru vé thanh phan héa hoc va hoat tinh diét 4u tring mudi Aedes cta tinh dau
ho Girng van con han ché, chua twong xtng véi nguon tai nguyén thue vat phong pht
hién c6. Cac nghién ciru theo hudng két hop giita phan tich thanh phan hoa hoc va
danh gia hoat tinh sinh hoc cta tinh dau con chua nhiéu, do d6 can tiép tuc dugc quan
tam nghién ctru.

Xuat phat tir nhitng van dé trén, dé tai “Nghién ctru thanh phan tinh dau cia
mot s6 loai thudc ho Girng (Zingiberaceae) dinh hwéng diét Au tring mudi
Aedes” dugc thuc hién nham khao sat thanh phﬁn héa hoc cta tinh dau tir mot sb loai
thuc vat thudc ho Gung va danh gia hoat tinh diét au tring mudi Aedes clia cic mau

tinh dau nay. Két qua nghién ciru gop phan tim kiém cac ngudn hoat chit thién nhién



c6 tiém ning tng dung trong kiém soat vector truyén bénh theo huéng an toan va
than thién v61 moi truong.

Muc tiéu nghién ctru:

- Nghién ctru thanh phﬁn hoé hoc cta tinh dau mot sd loai thude ho Gung
(Zingiberaceae).

- Thir nghiém va danh gia hiéu qua diét 4u trung cia cac tinh dau trong diéu
kién phong thi nghiém.

- Pua ra cac khuyén nghi vé viéc sir dung tinh dau nay trong viéc kiém soat
mudi, phét trién san pham diét mudi than thién v6i moi truong va an toan cho con
nguoi.

Ni dung nghién ciru: Dé dat dugc muc tiéu nghién ctru, ludn vin tap trung
thyc hién cac nd1 dung chinh gém:

- Thu thap va dinh danh cac mau thuc vat thude ho Gung;

- Chiét xuat tinh dau bang phwong phéap chung cat 16i cudn hoi nudc;

- Phén tich thanh phan hoéa hoc cta tinh dau bang phwong phap sic ky khi;

- Panh gia hoat tinh diét 4u tring mudi Aedes thong qua cac thir nghiém sinh
hoc va xac dinh cac gia tri LCso, LCoo ctia céac mau tinh dau. Trén co s& d6, tién hanh
so sanh hoat tinh giita cic mau nhdm lira chon nhirng loai c6 tiém ning tng dung cao
trong nghién ciru va phat trién ché pham kiém soat mudi c6 ngudn gdc ty nhién.

Nhirng déng gép ciia ludn vin: Luan vin cé y nghia ca vé mat khoa hoc va
thue tién. Két qua nghién ctru gop phan bd sung dit liéu vé thanh phan héa hoc va
hoat tinh sinh hoc cua tinh dau cac loai thudc ho Gung tai Vi¢t Nam, déng thot cung
cap co s& khoa hoc cho viéc khai thac cac hop chat thién nhién trong kiém soat vector
truyén bénh. Ngoai ra, nghién ctru con gop phan dinh hudng phat trién cac ché phim
sinh hoc tir thyc vat nham gidm sy phu thudc vao hoa chat té)ng hop, han ché hién
tugng khang thuéc & mudi va giam tac dong tiéu cuc dén moi trudng. Pay ciing 13 co
so cho cac nghién ciru tiép theo vé phan 1ap, xac dinh cau tric va danh gia hoat tinh
sinh hoc ctia cac hop chét riéng 1é trong tinh dau, hudng t6i tng dung trong linh vuc

y dugc va bao vé strc khoe cong dong.
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Hinh 1.1. Phan b toan cau sot xuat huyét Dengue nam 2024 (Nguon: World
Health Organization, 2025).

Mudi Aedes aegypti va Aedes albopictus 13 véc to chinh truyén ba bénh
arbovirus quan trong gdm sdt xuat huyét Dengue (DENV), Chikungunya (CHIKV)
va Zika (ZIKV). Hai loai mudi nay thich nghi rat tot véi méi truong d6 thi, sinh san
trong cac 6 nudc sach nho chira nude dong va hoat dong ddt nguoi chii yéu vao ban
ngay, gay nhiéu khé khian cho cong tac kiém soat.

S6t xuat huyét Dengue 13 bénh do mudi truyén gay ganh ning sitc khoe cong
d6ng 16n nhat hién nay. Theo T6 chirc Y té Thé gidi, khoang 4 ty ngudi (gan mot nira
dan s6 thé gidi) dang séng trong ving c6 nguy co nhiém DENV. S6 ca mac duoc bao
cdo da tang manh trong hai thap ky qua va dat mtc cao ky luc vao nam 2024 v4i hon
14,4 triéu ca va hon 11000 ca tir vong tai hon 100 qudc gia thudc tat ca sau khu vuc
ciia WHO [1,2]. Khu vuc Chau M¥ chiu ganh ning ning né nhat. Tlr thang 1 dén
thang 7 nam 2025, WHO ghi nhén hon 4 tri¢u ca mic va hon 3000 ca tir vong tu 97
qudc gia [1]. Bénh dang mo rong dia 1y rd rét, xdm nhap vao nhiéu ving 6n déi va
cao nguyén trudc ddy it bi anh huong. Su gia ting nay c6 méi lién hé chit ché véi
bién doi khi hau (tang nhiét do, thay dbi ché d6 mura, hién twong El Nino), d6 thi hoa

nhanh chéng, di chuyén dan cu quéc té va sy suy giam tam thoi clia hé théng giam



sat sau dai dich COVID-19 [1,3]. Nhitng yéu té nay khong chi lam ting mat do va
phan bé mudi ma con rat ngin thoi gian 0 bénh ngoai co thé cua virus, kéo dai mua
truyén bénh. Bénh Chikungunya va Zika ciing do ciing véc to Aedes truyén va thuong
lru hanh dong thoi hodc xen k& voi sdt xuat huyét Dengue. Tinh dén cudi nim 2024,
Chikungunya di c6 bang chimg ly truyén dia phuong tai 119 qudc gia va ving lanh
thd. Trong 9 thang ddu nam 2025, toan cau ghi nhin hon 445000 ca méic va 155 ca tr
vong tir 40 qudc gia [4]. Di v6i Zika, sau dich 16n ndm 2015-2016 tai chau M, muc
do lvu hanh da gidm manh nhung van ton tai & murc thép tai nhiéu khu vuc, véi nguy
co dic biét nghiém trong di véi thai nhi (hoi chimg Zika bam sinh) [5].

Sy gia ting nhanh chong va lién tuc cia cac bénh do mudi Aedes truyén dit ra
nhu cdu cap thiét phai phat trién cac bién phap kiém soat véc to bén virng, than thién
v6i moi trudng va it gy khang thudc. Viée str dung hoa chat diét mudi truyén thong
ngay cang gip nhiéu han ché do tinh trang khang thudc lan rong, 6 nhiém méi truong
va tac dong bat loi dén hé sinh thai. Do d6, cac hop chét ty nhién ¢6 nguén géc thuc
vat, dic biét 1a tinh dau tir ho Gung (Zingiberaceae), dang dugc quan tdm nghién ciu
manh mé nhu giai phap thay thé tiém ning, hiéu qua diét 4u tring mudi Aedes va an
toan hon cho con ngudi cling nhu moi trudng. Sy mé rong pham vi mudi Aedes phan
b c6 lién quan dén bién doi khi hau 13 mot trong nhirng yéu t6 quan trong. Nhiét o
gia tang co thé rat ngan vong doi mudi va ting hiéu qua truyén virus, dong thoi 1am
mao rdng vung nguy co sang cac khu vuc vi d§ cao hon. Hi€u qué cia cac bién phap
bj giam manh do sy gia ting khang hoa chat: bién phap phun khong gian va larvicide
hoa hoc, tir ¢6 1am gia ting nguy co tai bung phét dich ciing nhu chi phi kiém soat
véc to. Trong bdi canh d6, chién lugc kiém soat mudi dua chu yéu vao hoa chat téng
hop dang ddi mat v6i nhiéu han ché; cac nguén hoat chat méi duoc tap trung tim
kiém c6 co ché tac dong khac biét, bén virng hon, than thién véi thi€én nhién va moi

truong.

1.1.2. Tai Viét Nam

SXH Dengue 12 mot trong nhirng bénh phd bién nhét tai khu vuc Pong Nam
A truyén nhiém do mudi truyén va dugc xem 1a van dé quan trong trong y té cong
cong tai Viét Nam. Bénh do virus Dengue giy ra va lay truyén chu yéu qua mudi
Aedes aegypti va Aedes albopictus. Virus Dengue gdm bdn type huyét thanh (DENV-
1, DENV-2, DENV-3 va DENV-4). Su bung phat nhiéu type huyét thanh dong thoi
trong cong ddng lam nguy co nhiém trung tht phat ting va c6 thé dan dén cac truong

hop bénh nang [3].
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Hinh 1.2. Xu huéng sé ca mac SXH Dengue tai Viét Nam giai doan 2020 — 2025.

Tai Viét Nam, Dengue 1a bénh luu hanh véi cac dot bung phat theo chu ky
khoang 3—5 nam. Vao mua mua khi diéu kién nhiét do va luong mua thuan loi lam
s6 ca mic ting do su sinh san ctia mudi truyén bénh ting cao[6]. Trong giai doan
2020-2025, tinh hinh dich Dengue tai Vi¢t Nam c6 nhiéu bién dong. Theo céc bao
c4o giam sat dich t& cia Bo Y té va cac t6 chirc quéc té, s6 ca mac hang nam dao dong
tir khoang 100000 dén hon 300000 ca, cho thiy ganh nang d6i v6i hé thong y té qudc
gia [7]. S6 ca mic Dengue ting manh va dat dinh vao nim 2022, sau d6 giam trong
giai doan 2023-2024 nhung van duy tri & mic cao. Nam 2025 ghi nhan xu huéng
tang tro lai, cho thiy bénh van luu hanh rong rdi va co nguy co bung phat theo chu
ky tai Viét Nam[1,3,7].

Nam 2020, Vi¢t Nam ghi nhan khoang 91000 ca méc Dengue va 30 ca tr vong,
tuong tng ty 16 mic khoang 93 ca/100000 dan. Pén ndm 2021, s ca mic giam xudng
con khoang 78000 ca va 16 ca tir vong. Sy giam nay phan 16n lién quan dén viéc thuc
hién gidn cach xa hoi va trong thoi gian nay viéc di chuyén trong thoi ky dich bénh
duoc kiém soat nghiém ngit, sy tiép xtc mudi truyén bénh dén con ngudi dugc giam
di dang ké. Viéc ndi 1ong cac bién phap kiém soat COVID-19, nim 2022 d3 ghi nhan
mot trong nhiing dot bung phat Dengue 16n nhét trong 5 nam trd lai day tai Viét Nam.
Tong sb ca mic duge bao cao 1a 367730 ca va 140 ca tir vong, voi khoang 374
ca/100000 dan. Sy gia ting manh nay c6 thé lién quan dén su gian doan trong cic

hoat dong kiém soat véc to va va tao moi trudong thuan 1oi cho mudi phat trién manh.



Sau dinh dich nim 2022, s6 ca mic Dengue van duy tri & muc cao, du c6 giam
nhung khong dang ké. Nam 2023 ghi nhan khoang 167,340 ca méc va 46 ca tir vong,
vé6i ty 16 méc khoang 170 ca/100000 dan. Sy giam sb ca bénh c6 thé lién quan dén
cac chién dich kiém soat mudi, ting cudng giam sat dich t& va phong chéng SXH tir
viéc nhan thirc ngay cang duoc ning cao trong cong ddng. Nam 2024 ghi nhan khoang
138345 ca mic va 26 ca tir vong, twong tng ty 16 mic khoang 140 ca/100000 dan.
Mic du s6 ca mic giam so v6i nam 2023, bénh van luu hanh tai nhiéu tinh thanh, dic
biét dong bang song Ciru Long hay ¢ khu vuc mién Nam. Theo bao cio nim 2025
ctia BO Y té ghi nhan tiép tuc trén toan qudc sé ca mic Dengue & mirc cao véi khoang
181200 ca mic va 36 ca tir vong. Tinh dén thang 10 nam 2025, ghi nhan hon 86000
ca mic va 17 ca tir vong, so v&i cung ky nim 2024 thi ting khoang 15,3%, cho viéc
hién hitu nguy co bung phat dich[7].

Nhin chung, ty 1& tir vong do Dengue tai Viét Nam so véi nhiéu qubc gia khac
la twong doi thép, dao dong khoang 0,02—-0,05%, nho hé théng ra soat, chuan doan
1am sang va diéu tri ngay cang dugc nang cao [3]. Tuy nhién, sb luong ca méc 16n
gay cho hé théng y té mot sd ganh niang dang ké va kinh té x4 hoi bi anh hudong. Ngoai
ra, bién d6i khi hau hay d6 thi hoa va su thay doi mé hinh sinh thai ciia mudi truyén
bénh ¢6 thé lam cho cac dot bung phat Dengue tré nén khé du doan hon. Nhiét do
ting va lugng mua thay d6i c6 thé rat ngin chu ky phat trién ciia mudi ciing nhu thoi
gian nhan 18n cua virus trong co thé mudi, tir 46 1am ting kha ning 13y truyén bénh
trong cong dong. S6t xuat huyét Dengue 13 mot bénh truyén nhiém cip tinh do virus
Dengue gay ra va duoc truyén qua trung gian mudi Aedes aegypti.

Day 1a mot trong nhimng bénh truyén nhiém c6 nguy co bung phat dich cao tai
cac khu vyc nhiét déi va can nhiét doi, trong d6 c6 Viét Nam, véi gdnh nang bénh tat
dang ké ddi véi strc khoe cong dong. Bénh co thé tién trién tir thé nhe dén cac thé
nang nhu soc Dengue, xuat huyét ning va c6 nguy co tir vong néu khong duoc chan
doan va diéu trj kip thoi.

Viéc nghién ciru sot xuat huyét Dengue c6 ¥ nghia khoa hoc va thyc tién quan
trong do hién nay chua co thude diéu tri dic hiéu, trong khi bién phap phong bénh
chu yéu vin dua vao kiém soat vector truyén bénh. Tuy nhién, hiéu qua cta cac bién
phap hoa hoc truyén théng dang bi suy giam do hién tugng khang héa chat diét con
tring & quan thé mudi Aedes.

Do d6, viéc nghién ciru cac giai phap kiém soat vector c6 ngudn goc sinh hoc,
an toan va than thién véi méi truong, nhu tinh dau thuc vat c6 hoat tinh diét du trung,
1a hudng tiép can can thiét nham gép phan giam thiéu nguy co lay truyén va kiém

soat bén viing dich bénh st xuat huyét Dengue trong cong dong.



1.2. TONG QUAN VE THUC VAT HQ GUNG

1.2.1. Tinh hinh nghién ciru tinh diu ciia thue vt ho Girng

1.2.1.1.Trén thé gidi
Ho Gung (Zingiberaceae) 1a mét trong nhiing ho thuc vat c6 hoa 16n thugc bo Girng

(Zingiberales), véi khoang 50 chi va hon 1300 loai, phan bb chu yéu & ving nhiét déi
va can nhiét d6i [8]. Chau A 1a trung tam da dang cua ho, dac bi¢t tai Pong Nam A
(Malaysia, Thai Lan, Indonesia, Viét Nam). Cac loai trong ho thuong sinh trudng trén
dat 4m, thoat nudc tot va thich nghi voi nhiu kiéu rimg khac nhau tir dat thip dén
vung ndi cao. Trong hai thap ky qua, tinh du tir cac loai thudc ho Girng da dugc
nghién ctru kha manh mé vé hoat tinh diét 4u trung mudi Aedes, dic biét 1a Aedes
aegypti va Aedes albopictus. Nhiéu nghién ciru tap trung vao viéc xac dinh thanh
phén hoa hoc va danh gia hi¢u luc larvicidal, oviposition deterrent cling nhu ddc tinh
v6i sinh vat khong dich.

Tinh dau tir Zingiber officinale (gimg) dugc ghi nhan sém c6 hoat tinh diét 4u
tring va xua mudi [9]. Tiép theo, nhiéu loai khéc trong ho ciing cho két qua tich cyc.
Tinh dau Kaempferia galanga thé hién hiéu luc larvicidal manh v&i LCso thap (10,36—
39,22 pg/mL) ddi v6i Ae. vittatus va Anopheles maculatus, dong thoi it doc v6i sinh
vat thuy sinh khong dich [10]. Cac loai Zingiber cassumunar, Zingiber collinsii,
Zingiber castaneum va Zingiber cernuum ciing dugc chimg minh c6 hoat tinh diét 4u
tring cao va kha ning ngin dé trimg [11,12]. Cac hop chat chinh chiju trach nhiém
cho hoat tinh sinh hoc thuong la sesquiterpene va monoterpene nhu terpinen-4-ol,
sabinene, f-pinene, ethyl p-methoxycinnamate va trans-ethyl cinnamate [10,13].
Nhiéu nghién ctru cho thay tinh dau ho Gung c¢6 wu diém 14 phan hiy sinh hoc nhanh,
it gay khang thudc va an toan hon so véi cac larvicide hoa hoc tong hop. Tuy nhién,
phan 16n nghién ctru hién méi dimg ¢ muc thi nghiém trong phong (in vitro) hoic
ban thuc dia. S6 lugng nghién ctru in vivo, danh gia ddc tinh dai han, cong thurc bao

ché va tht nghi¢m thyc dia con han ché [14].

1.2.1.2. Tai Vié¢t Nam

Nghién ctru vé ho Gung (Zingiberaceae) tai Viét Nam da dugc thuc hién tr
kha sém, bat dau tir cac mé ta thuc vt hoc ctiia Loureiro (1793) ¢ khu vuc Pong
Duong [20], va dugc hé théng hoa trong cong trinh ctia Gagnepain (1908) véi 13 chi
va 63 loai [21]. Tai Viét Nam, Pham Hoang H¢ 1a nguoi c6 dong gbp quan trong trong
viéc hoan thién danh luc khi ghi nhén t&i 22 chi va 118 loai trong Cay cé Viét Nam’
[23]. Cac nghién ciru sau d6 tiép tuc cap nhat va hoan thién dit liéu, trong d6 Nguyén
Qudc Binh (2017) da ghi nhan 19 chi va 143 loai va tht, phan anh twong dbi day du
thanh phﬁn loai cua ho Gung tai Viét Nam [22]. Bén canh phan loai hoc, ho Gung



con duge nghién ctru rong rai vé gia tri duoc liéu. VS Vin Chi (2012) da thong ké 43
loai va thir c6 gi tri lam thudc trong Tir dién cay thude Viét Nam [19], cho thiy tiém
ning tng dung rat 16n ciia nhom thuc vat ndy trong y hoc ¢ truyén va hién dai. Mic
du cac nghién ctru vé& phan loai hoc va gia tri duoc liéu di cung cp nhirng thong tin
nén tang quan trong vé ho Gimng (Zingiberaceae) tai Viét Nam, cac dir liéu vé thanh
phr:in hoéa hoc, dic biét 1a tinh ddu, van con chua duge khai thac dz‘iy du. Trong khi do,
nhiéu nghién ctru trén thé gidi da chi ra rang tinh dau cua cac loai thuéc ho Gimng
chira cac hop chit dé bay hoi c6 hoat tinh sinh hoc cao nhu monoterpen va
sesquiterpen, dong vai trd quan trong trong cac tac dung khang khuédn, khang viém
va xua dudi con tring. Thanh phan va ham luong cac hop chét nay co thé bién dong
dang ké tuy theo loai, diéu kién sinh thai va nguén gdc dia 1y, do d6 viéc nghién ctru
dic diém hoa hoc cua ting loai cu thé 13 can thiét [19].

Mot s6 nghién ciru bude dau da x4c dinh thanh phan hoéa hoc va hoat tinh sinh
hoc cua tinh dau & mot sd loai thudc ho Gung, cho théy su hién dién cta nhiéu hop
chat ¢ gia tri nhu Zingiberene, citral hay 1,8-cineole [25]. Tuy nhién, cc nghién ciru
nay van con roi rac va chua phan anh dy du tiém ning da dang hoa hoc ctia toan bo
ho Gung. Vi vay, viéc tiép tuc nghién ctru thanh phan héa hoc va danh gia hoat tinh
sinh hoc cua tinh dau tir cac loai ho Gung ban dia 13 can thiét, gop phan lam o gia tri

khoa hoc ciing nhu tiém ning img dung ctia ngudn tai nguyén thyuc vat nay.
1.2.2. Tong quan, s lwong chi va lodi ciia ho Girng

Ho Gung (Zingiberaceae) 1a mot trong nhiing ho thuc vat c6 hoa 16n trong
nganh Magnoliophyta, bao gdbm hon 1300 loai thudc khoang 50—60 chi khac nhau va
phan bd chu yéu tai cac khu vuc nhiét doi va can nhiét d6i, dic biét 1a Pong Nam A,
Nam A va chau Phi [8]. Céc loai thudc ho nay thuong 1a cdy than thao lau nim véi
than ré phat trién manh, chira nhiéu hop chat thom dé bay hoi va cac chat chuyén hoa
thir cap c6 gid tri sinh hoc cao. Nho dic diém nay, nhiéu loai trong ho Gung tir 1au da
duogc sir dung rong rii trong thuc pham, dugc liéu va my pham.

Y hoc ¢ truyén 14 tong thé tri thirc, k§ nang va thyc hanh dya trén kinh nghiém
van hoa ban dia, dugc st dung dé duy tri strc khde cling nhu phong ngura va diéu tri
bénh [26]. Trong nhiéu nén van hoa, dic biét tai cac quéc gia chau A va chéu Phi,
thuc vat duoc liéu dong vai tro trung tam trong hé théng cham soc strc khoe cong
dong. Cac hé thong y hoc ¢ truyén nhu Ayurveda, Unani va y hoc ¢6 truyén Trung
Qudc (Traditional Chinese Medicine — TCM) da phat trién cac phuong phap diéu tri
dua trén thao dugc trong hang nghin nim va van dugc sir dung pho bién cho dén ngay
nay [27].

Ho Gung (Zingiberaceae) thudc:
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- Gi61 (Regnum): Plantae ( Thuc vat)
- Nganh (Phylum): Magnoliophyta ( Thuc vat hat kin)
- L6p (Classis): Liliopsida (Thyc vat mot 14 mam - Monocotyledonae)
- B6 (Ordo): Zingiberales (Gung)
- Ho (Familia): Zingiberaceae (Ho Gung)
Chi 1. Alpinia Roxb. — (Riéng nép, Se )
Chi 2. Boesenbergia Kuntze — ( Bong nga truit)
Chi 3. Amomum Roxb. nom. cons. — (Sa nhan, Thao qua)
Chi 4. Gagnepainia K. Schum. — (Gang ba)
Chi 5. Etlingera Giscke — (Et ling)
Chi 6. Caulokaempferia (Benth.) Royle ex Hook. f. — (Cau ly)
Chi 7. Curcuma L.nom. cons. — ( Ngh¢)
Chi 8. Distichochlamys M. F. Newman — ( Gung den)
Chi 9. Elettaria (L.) Maton — (Truc sa, Tiéu dau khau )
Chi 10. Elettariopsis Baker — (Tiéu dau )
Chi 11. Caulokaempferia K. Larsen — ( Dai bao khuong)
Chi 12. Geostachys (Baker) Ridl. — (Dia sa)
Chi 13. Siliguamomum Baill. — ( Sa nhan giac )
Chi 14. Stahlianthus Kuntze — ( Tam that gimg)
Chi 15. Zingiber Boehm. — ( Gung, Khuong)
Chi 16. Globba L. — ( Lo ba)
Chi 17. Hedychium Koen. — (Ngai ti€n, Bach di¢p)
Chi 18. Hornstedtia Retz. — ( Gia sa nhan )
Chi 19. Kaempferia L.— (Dia lién, Thién lién)

Hinh thai va moéi truong séng: Ho Zingiberaceae g6m cac loai thuc vat than
thao 1au nam, thudng phat trién ¢ moi truong dat am, dudi tan rimg, vach da am uot,
hodc hiém gip & dang ciy phu sinh nhu Cautleya gracilis hay Hedychium poilanii.
Than ciy 1a than gia, hinh thanh tir cic be 14 quan chit, cao tir 1- 4 m (thinh thoang
dén 5 m), hodc thép dudi 1 m, doi khi rat ngén hodc khong cé do be 14 tach roi dén
gbc (Distichochlamys, Kaempferia). Than gia khong phan nhanh. R& dang soi nho,
mot s loai ¢o dau ré phinh thanh ca nhu Curcuma, Kaempferia, Stahlianthus. Thuc
vat thuong toa huong thom dic trung, doi khi ¢ mui nong nhu & mot so loai Zingiber
hodc Alpinia[28].

Céu tric 14: L4 don, moc cach, xép hai hang, thuong huéng lén trén. Co kich
thudc va hinh dang da dang, d6i khi tiéu bién thanh be dang vay. La gdm be, cudng,

ludi 14 va phién 14. Be 14 tach dén goc, 6m nhau tao than gid. Cuong 1a ndi be voi



11

phién 14, c6 mit cit ngang hinh mang, c6 thé ngan (0,2-0,3 mm), dai (15-25 cm),
hozc khong c6. Ludi 14 méng hoic day, dau ludi nguyén, cut, hoic chia hai thiy (nhon
hodc tu), dai tr -2 mm dén vai cm. Phién 14 hinh trung, bau duc, miii mac, hiém khi
gan tron (Kaempferia elegans), voi gbc nhon, hinh ném hodc gan tron, va dau 14
thudng nhon, doi khi thuén nho hodc tron. La bic va 14 bac con:La bic: Hinh trimg,
mili mac hodc dang khéc, bao boc hoa va 14 bic con, doi khi bao quanh truyén thé
(Globba). Ching c6 thé dinh tao dang ti (Curcuma), chudng (Stahlianthus), hoic
xép chong (Hedychium, Zingiber). Trong chi Curcuma, 14 bac bat thu & phan
trén/duéi cum hoa thudng khac mau so véi 14 bac hiru thy. Mot s6 loai c6 14 bac tong
bao 16n, che pht cum hoa non nhung rung sém (Alpinia). La bac con: Nam gitta 14
bic va bau, bao quanh hoa, dang 6ng hodc tach ro1, doi khi khong c6 hoac rung som.

Cum hoa: Dang chuy, chum hodc bong, moc & ngon than mang la (Alpinia,
Hedychium), tir than ré gﬁn mat dat (Amomum, Hornstedtia, Curcuma, Zingiber),
hodc gitra be 14 (Boesenbergia, Curcuma, Distichochlamys). Trong mot chi, cum hoa
c6 thé xuat hién & ngon than, tir than ré (Zingiber), hodc giita be 14 va than ré
(Curcuma). Mot s6 10ai ¢6 cum hoa moc trudce 14 hodc cung lac véi choi 14 non
(Curcuma). Cudng cum hoa tir than ré thuong duge bao boi be 14 dang vay, xép lop
hodc khong (Amomum, Zingiber). Qua: Qua thuong la dang nang ché 6, doi khi la
qua mong hodc qua nac; c¢6 16ng hodc khong 16ng. Qué c6 nhiéu hinh dang: tron, bau
duc (duong kinh 0,3-0,4 cm dén 2-3, hiém khi 4 cm), hiém khi bau dyc c6 ngin gitra
(Alpinia galanga), hinh thoi (Alpinia oxymitra), hodc trung hep (Amomum
mengtzense). Qua c6 thé co g hodc canh doc theo chiéu dai (Alpinia, Elettaria,
Elettariopsis, Amomum), bé mit tron, co 16ng, hodc c6 gai mém, gai phan nhanh hoac
khong (Alpinia, Amomum). Hat: Hat c6 dang bau duc, gén tron, hodac goc canh; mau
do, den, nau, hodc xdm; dugc bao bdi 40 hat mém mau den, tréng, doi1 khi do; ao hat
thuong rach khong déu. [19]

Chi Riéng nép — Alpinia: Chi Alpinia thudc ho Gung (Zingiberaceae), bao
gém khoang 300 loai, phan b6 chu yéu O cac vung nhiét déi va can nhiét déi chau A,
mot s6 it tai Uc va cac dao Thai Binh Duong [29]. Tai Viét Nam, chi nay ghi nhan 33
loai. V& hinh thai, ciy 1a than thao, cao 1-3 m, d6i khi dat 4 m, véi than ré bo ngang
phat trién day. L4 moc nhiéu, phién 14 hinh bau duc thuén hoic miii mac, c6 hodc
khong c6 cudng. Cym hoa dang chum hodc bong, moc & dinh than, voi hoa sap xép
thua hodc day; cum hoa non dugc bao boi 1-3 14 bic téng bao, nhung sém rung. La
bac (néu c6) tach roi, bao quanh hoa don 1¢ hodc nhom hoa nhd, trong khi 14 bac con
dang 6ng hodc tach, d6i khi khong hién dién. Pai hoa cé phan dudi dang 6ng, phan

trén x¢ hodc chia ba thily nho. Trang hoa gom dng dudi va ba thiy trén, véi thuy lung



12

16n hon, dau thuy dang mii. Canh méi ndi bat, mau sic tuoi sang, thuong rong hon
thuy trang, ddu nguyén hoic x¢é 2—3 thuy. Nhi dang ban, bao phén 2 6, mao 1a tir phan
phu trung d6i c6 thé kéo dai tao thanh; nhi 1ép tiéu bién thanh dang dui, ring hoic
bién mét. Num nhuy loe hinh phéu hoic dang chuly; voi nhuy 1ép ngin, dang ban hodc
dui. Bau hinh cdu, qua nang hinh cau hodc bau duc, hiém khi hinh thoi (A.
Oxyphylla), chira nhiéu hat goc canh c6 4o hat [29].

Chi Nghé - Curcuma: Ciy than thao, chiéu cao tir 1 dén 2 m, s& hitu than ré
phan nhanh, mong, diy va phat ra hwong thom dic biét. Cac 14 bac dinh nhau ¢ phan
dudi, tao thanh hinh tui, phén trén xoe rong, voi dau 14 bac mang mau sac da dang.
Godc bao ph'fln kéo dai thanh dang cya. Cym hoa moc tir than ré hoic gifra cac be 14,
d6i khi xuat hién trude khi 1a phat trién. Bau hoa gdm ba 6. Cay wa méi trudng ram
mat, thuong sinh truéng dudi tan rimg 4m, gan sudi, hodc ven nwong riy, phat trién
t6t trén dat giau dinh dudng, toi x0p, gidu mun, dat phu sa, nhung khéng chiu duoc
tinh trang ngap nude. Trén toan cau, chi ndy bao gdm khoang 50 loai, phan b chu
yéu & ving nhiét d6i chau A, voi mot loai duy nhét tai Uc. Tai Viét Nam, ghi nhén tir
18 dén 20 loai [30].

Chi Dia lién, Thién lién — Kaempferia: Gom cac loai thyc vat than thao kich
thudc nho, véi ré thuong phat trién phinh to thanh ct. Ching c6 than gia rit ngan
hodc khong hién dién. Phién 14 thuong xuét hién cac ddm mau hodc sic héng O mat
dudi. Co cac cum hoa dang dAu, hinh thanh tir than r& trén mat dat hodc gifra cac be
14, v&i hoa co thé xuat hién trudc hodc sau khi 14 phat trién. Nhi 1ép bén c6 hinh dang
tuong tu canh trang, trong khi canh moi mang mau tring hodc hong, d6i khi c6 cac
d6m hoic sic t6 khac gan gbc. Loai nay ua thich méi truong dit mun am, thudng
phan b & ven nuwong riy, trong cac hc da hodc dudi tan rimg ram. Trén pham vi toan
ciu, chi nay ghi nhin khoang 50 loai, chu yéu tap trung & ving nhiét d6i chau A, voi
Viét Nam ghi nhén 8 loai [23].

Chi Gung, Khuong Zingiber: Chi nay bao gdm cac loai thyc vat than thao,
chiéu cao tir 2-3 m. Cum hoa dang nén hep, phat trién tir than ré gan mat dat hoic ¢
dinh thin mang 1a. Dac diém ndi bat 1a phan ndi giita cudng 14 va be 14 c6 hinh dang
giong khuyu tay; phan phu trung déi kéo dai, cong & dau, bao quanh voi nhuy. Toan
cdy toa mui ndng dic trung. Loai ndy sinh truéng & ven sudi, dudi tan rimg, doc sudon
d6i, hodc dugc trong lam canh. Trén pham vi toan cau, chi nay ghi nhan khoang 150
loai, tap trung chu yéu O cac vung khi hdu nong am chau A. Tai Viét Nam, c6 khoang
14—17 loai dugc ghi nhan [23]. Trong sb cac nhom thuc vat duoc lidu quan trong, ho
Zingiberaceae duoc xem 1a mot ngudn tai nguyén dic biét phong phti vé cac hop chat
hoat tinh sinh hoc. Nhiéu loai thudc ho nay duoc sitr dung trong cac bai thube co
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truyén dé diéu tri cac bénh 1y lién quan dén hé tiéu hoa, ho hip va viém nhiém [31].
Dic biét, cac loai nhu ging (Zingiber officinale), nghé (Curcuma longa), Riéng nép
(Alpinia galanga) va bach dau khau (Elettaria cardamomum) d3 dugc ghi nhan rong
rii vé cac dic tinh duoc 1y nhu chéng viém, khang khudn va chéng oxy hoa. Cac
nghién ctru hién dai cho thiy rang gia tri dugc liéu cua ho Zingiberaceae chu yéu lién
quan dén su hién dién cua céc hop chét tu nhién c¢6 hoat tinh sinh hoc cao, bao gém
tinh dau, polyphenol va cac hop chét phenylpropanoid [32]. Nhitng hop cht ndy co
thé tham gia vao nhiéu co ché sinh hoc khac nhau, chang han nhu trc ché phan tng
viém, trung hoa cac géc tu do. Su da dang hoa hoc nay khién ho Gung trd thanh mat
d6i tuong nghién ctru quan trong trong linh vyc duoc hoc ty nhién va hoa hoc san
pham thién nhién.

O nhiéu qudc gia dang phat trién, y hoc c6 truyén van dong vai trd quan trong
trong hé thong cham soc sirc khoe ban dau do tinh dé tiép can va chi phi thap [32].
Theo wdc tinh, mot ty 1 16n dan sé thé giéi van phu thudc vao thude cé ngudn gde
thuc vat dé diéu tri cac bénh thong thuong. Bén canh d6, trong nhimng thap ky gan
day, cac qudc gia phat trién ciing ghi nhan sy gia ting dang ké trong viéc sir dung cac
san pham thao duoc va duoc liéu t nhién, phan anh xu hudng tim kiém cac phuong
phap diéu tri c6 ngudn gdc tu nhién va it tic dung phu hon [33].

Trong hé théng y hoc Ayurveda, nhiéu loai thudc ho Zingiberaceae gir vai trd
quan trong trong cac bai thudc truyén théng. Vi du, gimg kho (Shunthi — Zingiber
officinale) thuong duogc st dung dé hd tro tiéu hoa va giam cac triéu chirmg cam lanh,
trong khi nghé (Haridra — Curcuma longa) dugc biét dén v6i dic tinh chdng viém va
bao vé gan [34]. Riéng nép (4lpinia galanga) duge st dung nhu mét loai thude bo va
hd tro diéu tri cac rdi loan tiéu hoa, con bach dau khiu (Elettaria cardamomum)
thuong dugc dung trong cac ché pham hd tro chirc ning ho hap.

Nhin chung, ho Zingiberaceae dai dién cho mot nhom thuc vat co gia tri cao
ca vé mat y hoc cd truyén 1an nghién ctru khoa hoc hién dai. Su két hop gitra cac
nghién ciru héa hoc, sinh hoc va duoc 1y hoc hién dai dang gop phan lam sang té moi
lién h¢ gitra thanh phén hoa hoc va tac dung sinh hoc cia cac loai trong ho nay [34].
Diéu nay khong chi gitip khang dinh co so khoa hoc ciia cac ing dung truyén thong
ma con mé ra tiém nang phat trién cac hop chat ty nhién méi phuc vu cho nghién ciru
duoc hoc.

» Zingiber Acuminatum Valeton — Gurng nhon

Zingiber acuminatum Valeton 1a loai thudc chi Zingiber trong ho Gung

(Zingiberaceae), phan bd chu yéu tai cac khu vyc nhiét d6i Pong Nam A. Tuong tu
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cac loai khac trong chi, ddy 1a thuc vat than thao 1au nim, c6 than r& phat trién manh
va chira tinh dau v6i mui thom dic trung [28], [34].

V& hinh thai, cay c6 than gia duoc hinh thanh tir cac be 14 xép chit. La don,
hinh miii méac v&i dau nhon kéo dai — dic diém dién hinh cta loai. Cum hoa thuong
moc tir than ré gdn mit dat, dang bong, véi cac 14 bic xép chdng va hoa c6 mau vang
nhat. V& sinh thai, loai nay thuong sinh truéng trong méi truong am, dudi tan rimg
hodc ven sudi, pht hop véi diéu kién sinh thai chung cua céc loai trong chi Zingiber
[28]. V& thanh phan hoa hoc, mic du chua dugc nghién ctu sdu nhu Zingiber
officinale, cac loai trong chi Zingiber n6i chung dugc ghi nhan chira tinh dau giau
monoterpen va sesquiterpen, cing véi cac hgp chat phenolic ¢ hoat tinh sinh hoc
dang ké [35].

> Curuma Aromatica Salisb — Nghé tring

Curcuma aromatica Salisb. 1 loai thudc chi Curcuma, phan b rong rii & khu
vuc Nam A va Pong Nam A, duoc st dung phd bién trong y hoc ¢6 truyén. Pay 1a
loai thyc vat than thao, cao khoang 1-1,5 m, c6 than ré phat trién manh, mau vang
nhat dén tréng va c6 mui thom dac trung. La 16n, hinh bau duc; cum hoa moc tir than
r& hodc giita cac be 14, vdi cac 14 bac c6 mau sic ndi bat [34]. V& TPHH: loai nay
chtra tinh dau va cac hop chit sesquiterpen nhu germacrone, curdione va cic dan xuat
terpen khac [36], [37]. Chdng oxy hoa, khang khuan, chéng viém 1a cac hoat tinh sinh
hoc ndi bét.

> Kaempferia galanga L — Pia lién

Kaempferia galanga L. 13 10ai dién hinh cua chi Kaempferia, 10ai thuc vat than
thao, thuong cao dudi 30cm voi phan than ré phat trién tao thanh ct ¢6 chia nhiéu
tinh dau. La moc sat dat, thuong 1 — 2 14 v6i phién 14 rong. Cum hoa moc truc tiép tir
than ré va c6 mau tréng hodc tim nhat; phan bd thuong & Bong Nam A va duoc su
dung nhiéu trong y hoc co truyén[28]. TPHH dic trung cua loai 1a ethyl p-
methoxycinnamate, cling v4i cac hop chat monoterpen va sesquiterpen khac. Cac
nghién ctru da ghi nhan loai nay c6 nhiéu hoat tinh sinh hoc nhu khang viém, giam
dau, khang khuan va chdng oxy hoa[37].

> Alpinia Galanga — Riéng nép

Loai thudc chi Alpinia, phan bb rong rai & khu vuc Pong Nam A va dugce sir
dung phé bién lam gia vi cling nhu duogc li¢u. Cay than thao lon, cao tr 2-3 m, c6
than ré phat trién manh, mau nau doé va c6 mui thom cay dac trung. L4 hinh miii méc
dai, cym hoa dang chum moc ¢ dinh than, hoa mau tréng c6 van do hoac héng [22].

TPHH tinh dau: hop chat nhu 1,8-cineole, eugenol va cac dan xut phenylpropanoid
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[36]. Cac hop chat nay dugc chimg minh cé nhiéu hoat tinh sinh hoc nhu khang

khuan, chdng viém va chéng oxy héa [38].

1.3. THANH PHAN HOA HOC CUA TINH DAU HQ GUNG
1.3.1. Tong quan tinh dau ho Girng

Cac nghién ctru héa hoc cho thdy thanh phan chinh cia tinh diu ho
Zingiberaceae thuong bao gdm hai nhoém hop chét terpenoid chinh 13 monoterpen va
sesquiterpen. Monoterpen thuong c6 khdi luong phan tir nho va do bay hoi cao, gop
phan tao nén mui thom dic trung cua tinh dau, trong khi sesquiterpen c6 ciu triic
phtec tap hon va thudng lién quan dén nhiéu hoat tinh sinh hoc quan trong [39].

Ty 1& va thanh phan cua cac hop chat nay c6 thé thay doi dang ké giira cac loai,
tham chi gitta cac quan thé cung loai, do anh hudng cta diéu kién sinh thai, dia 1y va
giai doan phét trién cuia thuc vat. Trong s6 cic monoterpen phd bién dugc tim thay
trong tinh dau ciia ho Zingiberaceae c6 thé ké dén cac hop chat nhu a-pinene, f-
pinene, limonene, 1,8-cineole va camphene. Gop phan tao mui thom dic trung ma
con thé hién nhiéu hoat tinh sinh hoc nhu khang khuan, chéng oxy hoa va xua duodi
con trung [40].

Pic biét, 1,8-cineole 1a mot thanh phan thudng gip trong tinh dau cua nhiéu
loai thudc chi Alpinia va Elettaria, dugc ghi nhan c6 kha nang (rc ché su phat trién
ctia nhiéu loai con trung gy hai. Bén canh monoterpen, sesquiterpen ciing chiém ty
1¢ dang ké trong nhiéu tinh dau thudc ho Ging.

Cac hop chét sesquiterpen thudng gip bao gdm S-caryophyllene, a-humulene,
Zingiberene, f-bisabolene va farnesene [41]. C6 c4u tric phan tr phtic tap hon va
thuong lién quan dén nhiéu hoat tinh sinh hoc quan trong nhu chéng viém, khang
khuén va doc tinh ddi véi con trung. Mot s6 loai thudc ho Zingiberaceae con chua
cac hop chét phenylpropanoid dic trung nhu eugenol, methyl eugenol, chavicol va
cac dan xuét cta cinnamic acid. Cac hop chat nay duoc tong hop tir con dudng sinh
tong hop shikimate va c6 vai tro quan trong trong co ché phong vé héa hoc cua thuc
vat [42]. Nhiéu nghién ctru cho thiy cac phenylpropanoid nay co thé gdy anh hudng
dén hé than kinh cta con trung va gdp phan vao hoat tinh diét iu tring cua tinh dau.

Thanh phan héa hoc cua tinh dau trong ho Zingiberaceae ciing c6 su khac biét
1 rét gita cic chi va loai khac nhau. Vi du, tinh dau cta gimg (Zingiber officinale)
thuong giau Zingiberene va f-sesquiphellandrene, trong khi nghé (Curcuma longa)
lai chtra nhiéu ar-turmerone va turmerone [43]. Riéng nép (4lpinia galanga) thuong
co thanh phé”m chinh 1a 1,8-cineole va methyl cinnamate, con bach dau khau (Elettaria

cardamomum) lai dac trung bdi ham lugng cao cua 1,8-cineole va a-terpinyl acetate.
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Su da dang hoa hoc cua tinh dau ho Zingiberaceae c6 ¥ nghia quan trong ddi véi cac
nghién ctru dinh hudng phat trién cac hop chit c6 hoat tinh sinh hoc.

Céc hop chit terpenoid va phenylpropanoid trong tinh dau cé thé tac dong dén
hé than kinh cua con trung thong qua nhiéu co ché khac nhau nhu e ché enzym
acetylcholinesterase hodc gy rdi loan chirc ning mang té bao [44]. Nhitng co ché
nay cé thé dan dén hién tuong té liét va tir vong ¢ con trung, dac biét & giai doan 4u
trung. Trong nhitng nim gan day, nhiéu nghién ctru di tap trung danh gia hoat tinh
diét au trung mudi cia tinh du thyc vat nhu mot giai phap thay thé than thién moi
truong cho cic hoa chat diét con triung tong hop. Cac tinh ddu c6 ngudn gbe thuc vat
thuong c6 kha nang phan hity sinh hoc nhanh, it gdy ton luu trong méi trudng va it
nguy co gay khang so voi cac hop chat hoa hoc truyén théng [45]. Nho nhitng wu
diém nay, tinh dau tir cac loai thudc ho Zingiberaceae dang duoc xem 13 mot ngudn
tiém nang cho viéc phat trién cac ché pham larvicide sinh hoc.

D6i v6i cac loai mudi thude chi Aedes, dic biét la Aedes aegypti va Aedes
albopictus, nhidu nghién ciru da chimg minh rang cc hop chat terpenoid trong tinh
dau thuc vat co thé gy doc ddi v6i au trung thong qua cac co ché sinh hoa va sinh Iy
khac nhau [46]. Nhitng hop chit nay c6 thé 1am gian doan qua trinh ho hap, anh hudng
dén hé than kinh hodc pha v& cn bang tham thau cta u trung, din dén ty 18 tir vong
cao.

Tu goc do hoa hoc hiru co, viéc nghién ctru thanh phén tinh dau cua cac loai
thudc ho Zingiberaceae khong chi giup xac dinh ciu tric cta cac hop chat ty nhién
ma con gbp phan 1am sang té mbi lién hé giira cau trac hoa hoc va hoat tinh sinh hoc.
Thong qua cac phuong phap phan tich hién dai nhu sic ky khi ghép khéi phd (GC—
MS), nhiéu hop chit méi hoic it dugce nghién ctru dd duoc phat hién trong tinh dau
cua cac loai thyc vat nay [47].

Nhiing két qua nay tao co sé khoa hoc quan trong cho vi¢c dinh hudng tim
kiém cac hop chét tu nhién. Nhu vay, ho Zingiberaceae 1a mot nguén tai nguyén thuc
vat giau hop chat terpenoid va phenylpropanoid c6 hoat tinh sinh hoc da dang. Viéc
nghién ctru thanh phan tinh dau ctia cac loai thudc ho nay, két hop véi danh gia hoat
tinh diét 4u tring mudi, c¢6 thé gép phan phat trién cc giai phap kiém soat véc to than
thién méi truong va bén viing.

Day ciing chinh 14 co s& khoa hoc quan trong cho dé tai nghién ctru vé thanh

phan tinh ddu cia mot s6 loai thudc ho Ging dinh huéng diét du tring mudi Aedes.
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1.3.2. Tong quan tinh dau cac loai dang nghién ctru

Bang 1.1. TPHH va tiém ning sinh hoc cia céc loai nghién ciu thudc ho
Zingiberaceae

ST | Tén loai | Nhém hop chat | TPHH tiéu biéu Hoat tinh hoa hoc

T (Tén khoa | chinh va tiém ning diét
hoc/  Viét 4u trung
Nam)

1 Zingiber Sesquiterpen[50] | Zingiberene, p- | Khang khuan,
acuminatu sesquiphellandrene | chéng oxy hoa.
m  Valeton , ar-curcumene[50] | Nghién cuu
(Gung larvicide con han
nhon) ché[50]

2 Curcuma Sesquiterpen, Curdione, Khang khuan,
aromatica | Monoterpen[51] | germacrone, ar- | chong viém,
(Nghé turmerone, chéng oxy hoa;
trang) camphor[51] ham lugng tinh

dau cao 1-3%[51]

3 Kaempferia Ethyl p- | Diét cOon trung
galanga Phenylpropanoid | methoxycinnamate | manh; ethyl p-
(Dia lién) , monoterpen[52] |, ethyl cinnamate, | methoxycinnamat

camphene[52] e 1a thanh phan
dac trung[52]

4 Alpinia Monoterpen, 1,8-cineole, a- | Diét con trung va
galanga sesquiterpen[52] | pinene, p-pinene, | tc ché sy phat
(Riéng nép) methyl trién cua véc to

cinnamate[52] truyén bénh[53]

Sy twong quan gitra thanh phan héa hoc va phan loai (Chemotaxonomy): Cac
loai thudc chi Zingiber (Gung, Gung nhon) cé su twong déng vé cic ciu tir
sesquiterpen nhu Zingiberene va ar-curcumene[37]. Trong khi do6, cac chi khac nhu
Kaempferia va Alpinia lai chta cac hop chit dic trung riéng biét nhu
phenylpropanoid (¢ Pia 1ién) hay monoterpen c6 oxy (1,8-cineole ¢ Riéng nép nép)
[52]. Mbi quan hé giita cu trac va hoat tinh sinh hoc: Céc hop chét terpenoid trong
tinh dau ho Gimng duogc xac dinh 1 c6 kha ning gay anh huong truc tiép dén hé than

kinh va qua trinh sinh truong ctia con trung[49]. Pac biét, cac loai nhu Dia lién va
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Riéng népchira cic hop chat co hoat tinh diét con trung di duoc ghi nhan rd
rét[52,53].

Anh huéng cta yéu t6 ngoai canh: Ham lugng va ty 16 cac hop chit chinh
trong tinh du girng c6 su bién d6i dang ké tuy thudc vao dia phuong thu thap va diéu
kién thd nhudng[48]. Diéu nay khing dinh tim quan trong cta viéc khao sat mau thuc
vat tai cac vung sinh thai cu thé tai Viét Nam. Tiém nang nghién ctru tai Viét Nam:
Mic du ngudn nguyén liéu Zingiberaceae tai Viét Nam rat phong phu, nhung cac
nghién ctru chuyén sau vé co ché diét du tring mudi van con han ché va chu yéu méi
dirng lai & mirc khao sat ban dau[54]. Piéu nay mé ra huéng nghién ctru cip thiét vé
viéc phat trién cac ché phém kiém soat sinh hoc tir tinh dau ty nhién. Céc loai thuc
vat thudc ho Zingiberaceae duoc xem 1a ngudn nguyén lidu quan trong cung cap tinh
dau giau cac hop chat terpenoid c6 hoat tinh sinh hoc cao. Chtra cac hop chat dong
vai tro tao nén mui thom dac trung va lién quan dén nhiéu hoat tinh sinh hoc nhu
khang khuan, chéng oxy hoa va diét con trung. Tinh dau tir cac loai thudc ho
Zingiberaceae da thu hat sy quan tdm nghién ctru trong nhiéu linh vuc nhu duogc hoc,
cong nghé thyc pham va kiém so4t sinh hoc con trung [52].

Trong nghién ctru nay, bon loai thue vat duoc lua chon khao st bao gém:
Zingiber acuminatum Valeton (ging nhon), Curcuma aromatica Salisb. (Nghé trang),
Kaempferia galanga L. (Pia lién) va Alpinia galanga (L.) Willd. (Riéng nép nép).
bay déu 1a nhirng loai thyc vat phé bién tai khu vuc bong Nam A, dic biét ¢ Viét
Nam, va da duoc sir dung tir 1au trong y hoc ¢6 truyén ciing nhu trong doi séng hang
ngay. So v6i cac nghién ctru trén thé gidi, s lwong cong trinh nghién ctru chuyén sau
tai Viét Nam vé hoat tinh diét 4u trung mudi va co ché tac dong cua tinh dau gung
van con han ché. Phan 16n cac nghién ctru hién nay moi chi dimg lai & mirc khao sat
thanh phﬁn hoa hoc va danh gia hoat tinh sinh hoc ban dau. Do do, viéc tiép tuc nghién
ctru sau hon vé TPHH, hoat tinh diét au tring va co ché tic dong cua tinh dau tir cac
loai thudc ho Zingiberaceae la can thiét, khai thac va tan dung nguén nguyén liéu tu

nhién 13 loi thé cta qudc gia co su phong phu va da dang thuc vat.
1.3.3. Hoat tinh sinh hoc ciia tinh dau ho Girng

Céc loai thudc ho Gung (Zingiberaceae) 1a ngudn giau hop chét thir cap co
hoat tinh sinh hoc da dang, ddc biét 1a cdc hop chat terpene trong tinh dau va cac hop
chat phenolic nhu gingerol, shogaol, curcuminoid va diarylheptanoid [42]. Tinh dau
clia cac loai thudc ho Gimg chu yéu chira cac monoterpene va sesquiterpene nhu a-
pinene, f-pinene, limonene, 1,8-cineole, f-caryophyllene va Zingiberene [38]. Cac
hop chat phenolic dic trung nhu gingerol, shogaol va curcuminoid da duoc ghi nhan

c6 hoat tinh chéng oxy hoa, chong viém va diéu hoa mién dich [41]. Ngoai ra, tinh
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dau tir cac loai ho Gung con cho thiy tiém ning tng dung trong kiém soat con tring
va vector truyén bénh. Thanh phan héa hoc cua cac loai Zingiberaceae c6 thé thay
d6i tuy theo diéu kién sinh thai, ngudn gdc dia 1y, giai doan sinh truong va phuong
phap chiét xuét [47]. Bén canh cac tac dung dugc 1y truyén théng, nhidu nghién ciru
gan day con cho thay tinh dau tir cac loai thude ho Gumng c6 tiém ning tng dung trong
kiém soat con tring va vector truyén bénh. Cac hop chét terpene trong tinh dau co
thé gay doc ddi véi con tring thong qua nhiéu co ché khac nhau nhu tac dong 1én hé
than kinh, tc ché enzyme hoac lam r6i loan qua trinh sinh truéng va phat trién cua
au trung. Nho do, tinh dau tir thyc vat ho Ging duoc xem 1a ngudn hop chét ty nhién
tiém ning cho viéc phét trién cac ché pham sinh hoc ding trong kiém soat vector
mudi [47].

Ngoai ra, xu huédng nghién ctru hién nay con tap trung vao viéc khai thac cac
hop chit tir nhién tir thue vat nhu mot giai phap thay thé cho cac hoa chat tong hop
trong kiém soat con trung. Viéc st dung cac hop chit co ngudn goc thuc vat khong
chi gop phan giam nguy co 6 nhiém moéi truong ma con han ché sy phat trién cua hién
tuong khang hoa chat & con trung. Diéu nay dic biét co ¥ nghia trong bdi canh nhiéu
loai mudi truyén bénh, bao gdm Aedes aegypti va Aedes albopictus, da ghi nhan mirc
d6 khang cao ddi v6i cac nhom hoa chit diét con trung thong dung [48]

> Hoat tinh chéng oxy hoa

Thuc vat thugc ho Gung (Zingiberaceae) duoc biét dén 1a nguén phong phu
cac hop chit tu nhién c6 hoat tinh sinh hoc cao, dic biét 1a cac hop chat phenolic,
flavonoid, curcuminoid va cac thanh phan trong tinh dau. Nhitng hop chat nay dong
vai tro quan trong trong kha ning chéng oxy héa ctia nhiéu loai trong ho, gop phan
bao vé té bao trude cac ton thuong gy ra boi cac dang oxy phan tng (ROS) va nito
phan tmg (RNS). Cac nghién ciru cho thay cac hop chat cé trong ging (Zingiber
officinale), nghé (Curcuma longa), Riéng nép (Alpinia galanga) va bach dau khau
(Elettaria cardamomum) c6 kha ning trung hoa cac gbc tu do, 1am giam qué trinh
peroxid hoéa lipid va bao vé ciu trac sinh hoc cta té bao [43]. Co ché chong oxy hoa
clia cac hop chét tu nhién trong ho Zingiberaceae chi yéu lién quan dén kha ning
hién proton hoic electron dé trung hoa gdc tu do, dong thdi tao phirc v6i cac ion kim
loai chuyén tiép nhu Fe?* va Cu?, tir ¢6 han ché cic phan img oxy héa xiic tac kim
loai. Ngoai ra, mot s6 hop chat con c6 kha niang diéu hoa cac hé enzym chong oxy
héa ndi sinh nhu superoxide dismutase (SOD), catalase (CAT) va glutathione
peroxidase (GPx), gop phan duy tri can bang oxy héa — khir trong té bao [43]. Hoat
tinh chong oxy héa ciia cac loai ho Girng thuong dugc danh gia thong qua cac phuong
phap in vitro nhuw DPPH, ABTS, FRAP va ORAC. Két qua cua nhiéu nghién ctru cho
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thiy cac loai nhu Curcuma longa va Kaempferia parviflora thudng thé hién hoat tinh
chng oxy héa manh hon so v6i mot s6 loai khac trong ho, didu nay duge cho 1a lién
quan dén ham lugng cao cac hop chét phenolic va curcuminoid[37,43]. Nho cac dic
tinh nay, cac loai thudc ho Zingiberaceae ngay cang dugc quan tam trong nghién ctru
phat trién cac san pham duoc liéu va thyc phadm chirc ning c6 tac dung bao vé stic
khde.
> Tac dung chéng viém

Bén canh hoat tinh chéng oxy hoa, nhiéu loai thudc ho Zingiberaceae con thé
hién tac dung chdng viém 16 rét. Cac nghién ciru duoc 1y cho thiy cac hop chat ty
nhién trong giing, nghé va Riéng nép c6 kha nang e ché nhiéu con duong lién quan
dén qua trinh viém: NF-kB, MAPK va PI3K/Akt. Hop chit sinh hoc c6 thé lam giam
su san xudt ctia cic chat trung gian gy viém nhu nitric oxide (NO), prostaglandin E:
(PGE-:), tumor necrosis factor-a (TNF-a) va interleukin-6 (IL-6)[31]. Cac hop chét
nhu gingerol, shogaol, curcumin va galangin di dugc ching minh c6 kha ning trc ché
hoat dong cua cac enzym giy viém nhu cyclooxygenase-2 (COX-2) va inducible
nitric oxide synthase (iNOS). Nho d6, chiing gop phan lam giam phan tmg viém trong
nhiéu moé hinh bénh 1y khac nhau nhu viém khép, viém gan va viém duong ho
hap[42,54]. Kha ning chdng viém nay ciing lién quan chit ché dén dic tinh chong
oxy hoa ctia cac hop chit tu nhién, vi stress oxy hoa thudng dong vai trd quan trong
trong co ché sinh bénh cua nhidu qua trinh viém[60]. Nhitng két qua nghién ctru nay
cho thiy thuc vat ho Zingiberaceae ¢ tiém ning 16n trong phat trién cac tac nhin
chdng viém c6 ngudn gbe tu nhién, ddng thoi gop phan giai thich viée sir dung rong
rdi cac loai thuc vat ndy trong y hoc cb truyén tai nhidu qudc gia chau A.

» Hoat tinh khang vi sinh vat

Nhiéu loai thudc ho Zingiberaceae con thé hién hoat tinh khang khuén va
khang ndm ngoai tac dung chdng oxy hoa. Cac TP chinh trong tinh dau cta nhiing
loai nay, ddc biét 1a cac monoterpen va sesquiterpen, co tic dong dén pha v cau tric
mang té bao vi sinh vat, tinh thAm ctia mang té bao tang va ndi bao bi anh huong qua
trinh trao doi chat. Nho co ché nay, tinh dau tir cac loai ho Gimng c6 thé {rc ché su
phat trién ctia nhiéu vi khuan gay bénh va vi sinh vat gy hu hong thuc pham [40].
Mot sb cong trinh nghién ctru ciing chi ra tinh dau thyc vat c6 kha niang tc ché sy
hinh thanh biofilm ciia vi khuan, kha ning khang khang sinh cua nhiéu chung vi sinh
vat bi lam giam kha ndng gay bénh. Nho cac dac tinh mang tinh dac hitu cua loai nhu
khang nim, khang khuan, ho Gung Zingiberaceae dugc ting dung va str dung trong
nganh cong nghiép dugc — my pham, hwong liéu va bao quan thyc pham.

> Tiém nang chéng ung thu
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Kha ning tc ché su phat trién cua té bao ung thu théng qua nhiéu co ché phan
tir khac nhau: 6-gingerol, 6-shogaol, curcumin va galangin c6 thé diéu hoa cac con
duong tin hiéu quan trong lién quan dén qua trinh sinh ung, bao gdm
PI3K/Akt/mTOR, NF-kB va JAK/STAT[41,42]. Thong qua viéc diéu hoa cic con
dudng nay, cac hop chét tr nhién co thé tc ché sy ting sinh cta té bao ung thu, thuc
day qua trinh apoptosis va lam giam kha ning xdm l4n ciing nhu di cin cta khéi u.
C6 thé tang cuong hiéu qua cia cac thudc hoa tri truyén thdng: mot sé dan xuét cua
gingerol va shogaol da dugc ching minh cé kha ning lam ting do nhay cia té bao
ung thu dbi véi cac thude nhu cisplatin hodc paclitaxel. Tiém ning ctia cic hop chit
tu nhién trong viéc phét trién cac chién luoc diéu tri ung thu két hop, gop phan giam
lidu lugng thudc hoa tri va han ché tac dung phu[41].

> Loi ich d6i v6i hé tim mach

Nghién ctru duoc 1y cho thiy cac hop chit c6 trong thyuc vat ho Zingiberaceae
c6 thé mang lai loi ich dang ké dbi voi hé tim mach: gingerol, curcumin va galangin
c6 kha nang lam gidm stress oxy hoa trong moé tim, cdi thién chirc ndng néi mo va
diéu hoa cac con duong tin hiéu lién quan dén su séng con cia té bao[42]. Bao vé tim
trude cac ton thuong do thiéu mau cuc bo, phi dai co tim va suy tim[60]. Ngoai ra,
mot sd tinh dau va hop chét phenylpropanoid tir cac loai trong ho con thé hién hoat
tinh gian mach. Uc ché dong ion Ca?* trong té bao co tron mach méau, déng thoi kich
hoat con duong nitric oxide (NO), tir d6 gay gian mach va cai thi¢n luu lugng mau
[61]. Nhitng tic dung ndy cho thiy tiém ning Gng dung cta cac hop chat tir ho

Zingiberaceae trong phong ngtra va hd trg diéu tri cac bénh 1y tim mach.
1.4. UNG DUNG

Trong nhitng nim gan day, xu hudng nghién ctru cac hop chat c6 ngudn gbe
tu nhién nhiam thay thé hodc hd tro cho cac hoa chat diét con triung téng hop ngay
cang duoc quan tdm. Nguyén nhan chu yéu xuét phat tir sy gia ting tinh khang cta
mudi ddi véi nhiéu nhom hoa chat diét con tring thong dung, dic biét 1a pyrethroid
va organophosphate. Pong thoi, viée sir dung kéo dai cac hoa chat tong hop con gay
anh huong bat loi dén méi trudng va cac sinh vat khong muyc tiéu. Do dé, viéc tim
kiém céc hoat chat sinh hoc c6 hiéu qua cao, an toan va than thién vdi moi truong
dang tré' thanh mot hudng nghién ctru quan trong trong linh vic kiém soat vector
truyén bénh [55]. Tinh dau thuc vat duoc xem 1a ngudn nguyén lidu tiém ning trong
phat trién cac ché pham sinh hoc kiém soat con tring.

Tinh dau thyc vat dugc xem la ngudn nguyén liéu tiém nang dé phat trién cac
ché pham sinh hoc kiém soat con tring. Thanh phan hoéa hoc cua tinh dau chu yéu
gom cé4c hop chét terpene d& bay hoi nhur monoterpene, sesquiterpene va cac dan xuét
oxy hda caa ching [40]. Nhiéu nghién citu cho thay cac hop chat nay c6 kha ning tac
dong 1&n hé than kinh con trung thong qua co ché e ché enzyme acetylcholinesterase,
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gay rdi loan can bang ion va anh hudng dén qua trinh sinh truong cua u tring [55].
Trong sb cac nhém thuc vat giau tinh dau, ho Gung (Zingiberaceae) dugc danh gia
la ngudn tai nguyén sinh hoc c6 gié tri nho thanh phan hoa hoc da dang va hoat tinh
sinh hoc phong pht. Nhiéu loai thudc ho nay chira cac hop chit dic trung nhu
zingiberene, camphene, 1,8-cineole, borneol, terpinen-4-ol va s-caryophyllene [36].
Cac hop chat nay da dugc ghi nhan c6 hoat tinh sinh hoc dang ké d6i vai con tring,
dic biét 1a kha ning gay doc ddi vai au trang mudi truyén bénh [56]. Mot s6 nghién
ctru cho thay tinh dau tir c4c loai thudc ho Zingiberaceae c6 kha ning gay tir vong ddi
vé6i au trung mudi & ndng do thap, dong thoi thé hién hoat tinh xua dudi mudi truong
thanh va tc ché su né triing cua con trung [14]. Nhimg dic tinh nay cho thay tiém
nang wng dung cua tinh dau ho Girng trong phét trién cac ché pham sinh hoc kiém
soat vector truyén bénh theo hudng an toan va bén viing. So véi cac hoa chat téng
hop, tinh dau thuc vat c6 wu diém 1a kha nang phan hay sinh hoc cao, it tén luu trong
moi trudng va han ché nguy co hinh thanh tinh khang ¢ con trung.

Ho Gung (Zingiberaceae) c6 nhiéu ing dung quan trong trong céc linh vuc y

hoc, sinh hoc, thuc pham, m§y pham, mdi trudng va néng nghiép. Trong y hoc, cac
loai thudc ho Gung tir 14u da dugc str dung dé diéu tri cac bénh nhu dau dau, dau da
day, viém khdp va dau co. Cac hop chét hoat tinh nhu gingerol va curcumin duoc ghi
nhan c6 kha nang chéng viém va giam dau. Trong linh vyc sinh hoc, cac loai thudc
ho nay da duoc nghién ctru nham danh gia kha nang chdng ung thu va e ché su phat
trién cta té bao ung thu. Ngoai ra, cac loai Zingiberaceae con duoc st dung lam chét
bao quan va huong liéu ty nhién trong céng nghiép thuc pham, véi tiém ning thay
thé cac phu gia tong hop. Trong nganh my pham va cham soc ca nhan, cac loai thudc
ho Girng duogc tmg dung nho dic tinh chdng oxy héa, chdng viém va hd trg 1am sang
da. Bén canh d6, mot s6 loai con duoc chimg minh ¢6 kha ning hap phu kim loai
ning va cac chat 6 nhidm trong moi truong. Trong ndéng nghiép, cac loai thudc ho
Gurng ciing cho thiy tiém ning trong viéc cai thién sy phat trién cia ciy trong va ting
nang Suét.

Tém lai, nghién ctru vé ho giing Zingiberaceae c6 nhiéu ing dung hién tai va
tiém nang trong nhiéu linh vuc khéac nhau, bao g@)m y hoc, khoa hoc thuc phém, my
pham, khac phuc tic dong méi truong va nong nghiép. Khi nghién ctru trong linh vuc
nay tiép tuc tién b, chiing ta c6 thé mong doi thay nhiéu tmg dung d6i méi hon cua

cac loai cay gung Zingiberaceae va cac hgp chat sinh hoc ctua chung.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. Poi twong nghién ciru

Tinh dau mot sd loai loai thude ho Gung (Zingiberaceae) & Viét nam

2.1.2. Pham vi nghién ciru

Bang 2.1. Pia diém thu miu va théng tin cac mau thuc vat nghién cieu

An

TEN LOAI VI TRi Toa dd Thoi gian
Tén khoa hoc | Tén thu miu
thuong
goi
Zingiber Gung xa Nam  Chinh, | 11°06'11,IN | 10/10/2024
acuminatum nhon huyén Duc Linh, | 107°29'18,3E
Valeton Tinh Binh Thuan
Alpinia Galanga | Riéng | Xa Phuéc dong, TP | 12°11'19,2N | 15/10/2024
nép Nha Trang, tinh | 109°09'40,4E
Khanh Hoa
Curuma Nghé Buon Nhang, X3 | 12°45'39N 30/12/2024
aromatica Salisb | tring Krong Jing, Huyén | 108°42'6E
M’drik, Tinh Dik
Lak
Kaempferia Pia lién | Muong Xén, huyén | 19°23'23,IN | 20/12/2024
galanga (L.) Ky Son, tinh Ngh¢ | 104°09'46,2E

Mau thuc vat cta bon loai nghién ctru néu tai Bang 2.1 trén dugc dinh danh
boi TS. Pham Vian Thé, Truong Pai hoc Vin Lang

2.1.3. Thu thiap miu va chung cét tinh diu

Mau dé chung cat tinh dau 1a cac bd phén riéng biét ctia cay cui va ré. Mdi mau

thu tir 0,5-3 kg twoi. Mau dugc ghi s hiéu (sd hiéu nay trung vé6i s6 hiéu mau dé dinh

loai) va thoi gian thu. Sau khi thu hai, miu dwoc cit nhé va chung cét bang phuong

phap 16i cudn hoi nudce c6 hdi luu trong thiét bi Clevenger trong thoi gian 2 - 4 gio &

ap suat thuong, theo tiéu chuan Duoc dién Viét Nam II (2002).
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2.1.4. Mau thue vat

2.1.4.1. Girng nhon

Ty , \ \
3 L

Hinh 2.1. Hinh anh than ré ca Gung nhon

Gung nhon (Zingiber acuminatum Valeton) thudc ho Gung (Zingiberaceae)

than thao c6 gia tri sinh thai, duoc liéu. Loai nay duoc tim thiy cha yéu ¢ cac khu
vuc nhiét d&i chau A, dic biét tai Thai Lan, Viét Nam va mot s6 nude Dbong Nam A
khac. Dang than r& ngam, phan nhanh manh, mau vang nhat hodc nau xam bén ngoai.
Khi cit ngang, phan thit bén trong ¢ mau vang cam nhat, toa ra mui thom dic trung.
Chtra nhiéu tinh dau va hop chat c6 hoat tinh sinh hoc [25].

Dang than thao, moc thang dimng, chidu cao trung binh 1 — 1,5 m. Thén gia
duoc hinh thanh tir cac be 14 6m sat vao nhau. Phién 14 thudn dai, nhon & dau — dic
diém gitip loai nay c6 tén goi gimg nhon. Kich thudc 1a dai 20 — 40cm, rong 4 — 8cm.
Mau xanh dam ¢ mat trén, xanh nhat mat dudi. L4 moc so le doc theo than, gan 14 ndi
0, mép 14 nguyén. Hoa moc thanh bong hinh try, dai 5 — 10 cm, mau dé tuoi hodc do
cam. Moc gan gbc cdy, phat trién tir than ré thay vi tir dinh than. Hoa c¢6 mui thom
nhe, né 1o vao mua hé hodc dau mua mua. Mdi bong hoa c6 3 canh hoa 16n va mét
canh moi phat trién..

Gung nhon (Zingiber acuminatum Valeton) 1a mdt loai than thao, cao 1 — 1,5
m, c6 14 thudn dai, diu nhon, hoa mau dé cam moc g?ln géc cay[22]. Chtra nhiéu tinh
dau véi cong dung giam dau, khang viém va hd tro tiéu hoa dugce sir dung trong y hoc

co truyén [19].
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2.1.4.2. Dia lién

Hinh 2.2. Hinh anh Dia lién

Dia lién (Kaempferia galanga L.) 1a mot loai than thao, thap hon so v&i cac
loai cung ho, thuong moc sat mat d4t. Than ré: Dang cu, ¢6 mau niu nhat hodc vang
nhat, bén trong tréng hodc hoi vang, c6 mui thom manh, chira tinh dau dac trung[53].
Than ré moc ngang, kich thuéc nho hon so véi nghé va gimg. Than cay: Khong c6
than moc cao, chi phat trién tir géc, v6i cac be 14 6m sat mat dat. La: Co hinh bau duc
hoc hinh tron, kich thudce nhé hon so véi girng va nghé, phién 14 dai 8 — 15 cm, rong
5 — 10 cm. Mét 1a mau xanh dam, gan 14 r6 rang. Hoa: Hoa moc don doc tur géc cay,

mau tra“'lng hoac tim nhat, kich thudc nhd, chi dai 2 — 5 cm[19].

2.1.4.3. Nghé tring
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Nghé tring (Curcuma aromatica Salisb.), con goi 1a nghé rimg, nghé hoang,
1a mot loai nghé c6 gia tri y hoc cao. Than ré: Cé mau vang nhat hodc tring nga, mui
thom nhe, chtra nhiéu tinh dau va nhiéu hop chat sinh hoc ¢6 gia tri cao [37]. Cii nho,
hinh try hodc hoi tron, khi cit ngang c6 mau vang nhat hodc tring. Thin cao khoang
0,8 — 1,2 m, moc thanh cum vé&i nhiéu choi tir than r8. L4 hinh miii mac, dai 30 — 50
cm, rong 5 — 10 cm, mat trén mau xanh luc dam, mat dudi nhat hon. Hoa moc thanh
cum hinh tru, mau tréng hodc tim nhat, c6 canh hoa mém, thuong xuat hién vao dau

mua mua [19].

2.1.4. 4. Riéng nép

i
o
{ ; ]
R )i

Hinh 2.4. Hinh anh than r& ca Riéng nép

Than r& phét trién manh, phan nhanh tt, moc ngang du6i dat. Vo ngoai nau
nhat hoac vang, rudt bén trong mau vang cam. Mui thom dac trung, cay nhe, chira
nhiéu tinh dau (1,8-cineole, a-pinene) va flavonoid [54]. Than thdo, moc théng, cao
tor 1,5 — 2,5 m. C6 than gia hinh try, mau xanh lyc, céac dot ngén. L4 thuon dai hoac
hinh mili mac, kich thude 30 — 60 cm chiéu dai, 5 — 12 cm chiéu rong. Mat trén xanh
dam, mat dudi xanh nhat hon. Moc so le doc theo than, c6 be 6m sat than gid. Gan la
ndi rd, mép 14 nguyén hoic hoi lwon séng. Hoa moc thanh chum dai tir 15 — 30 cm,
hinh tru, moc tir ngon cdy. Hoa mau tring, canh méi c6 van do tim. Hoa c6 mui thom
nhe, giup thu hit cén tring thu phin. Qua nang hinh cu hoidc hoi bau duc, v6 san
sui. Khi chin ¢6 mau d6 cam. Hat: Nho, mau den, c6 16p 4o hat mong. Alpinia galanga
1a cay than thao cao 1,5 — 2,5 m, c¢6 than ré mau vang cam v&i mui thom dic trung.
L4 thuon dai, hoa mau tring c6 van do tim, moc thanh cum ¢ ngon [23]. Cu Riéng

nép chira nhiéu tinh dau va hop chat sinh hoc, dugc ding lam gia vi va dugc lidu.
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2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phap chung cat 16i cuén hoi nuée [38]

Qua trinh thu nhan tinh dau bang phuong phap chung cit 16i cudén hoi nuéc
gdm cac giai doan chinh: khuéch tan, tham thau, hoa hoi, ngung tu va phan tach. Duéi
tac dung cua nhiét, cac cAu tir tinh dau khuéch tan tir mé thuc vat ra moi truong nudc,
dong thoi nude tham thau vao té bao va kéo theo tinh diu thoat ra ngoai. Khi nudc
s6i, hoi nudc mang theo cic ciu tir d& bay hoi cua tinh dau tao thanh hdn hop hoi.
Hon hop nay sau d6 dugc ngung tu va tach thanh hai pha dya trén sy khac biét vé
khéi lugng riéng giira tinh dau va nudc.

Duya trén nguyén tac: ‘Mot hdn hop hai chat 1ong bay hoi dugc khong tron 1an
vao nhau. Khi 4p suat hoi bdo hoa bang ap suat khi quyén, hdn hop bat dau soi va
tinh dau dugc kéo theo béi hoi nudc.

Ap suét hoi bdo hoa ctia hdn hop chat 1ong tan vao nhau duoc xac dinh theo
dinh luat Rault (theo ap suat hoi ciia cac cau tir riéng): P = Pa+ Pp

Khi khéng hinh thanh hdn hop dang phi, ap suit va nhiét o soi ctia hé s& ndm
trong khoang giita cac gia tri tvong (mg cua timg chat. Nguoc lai, voi cac chat khong
hoa tan, chung khong anh hudng 14n nhau vé 4p suat hoi; khi d6 téng ap suat hoi cua
hé 16n hon 4p suét riéng phan cta timg cdu tir, din dén nhiét do sbi cia hdn hop thip
hon nhiét d6 s6i ctia mdi chat riéng bi¢t.

Dua trén co sd nay, phuong phap chung cét 16i cudn theo hoi nuéce, thuc hién
& 4p suat thuong hodc chan khong, dugc 4p dung rong rai dé tach cac chat dé bay hoi
khoi hdn hop, dic biét 1a khi ching kho tach bang phuong phap chung cit thong
thuong hodc dé bi phan hily ¢ nhiét d6 cao. Trong thuc té, nguyén liéu duoc dat trong
binh chung cit va ndi voi hé théng thu hoi g@)m 6ng dan hoi, bd phan lam lanh, 6ng
hing c6 vach chia va nhanh hoi Iwu. Khi gia nhiét dén nhiét d6 soi, hoi nude mang
theo tinh dau bay 1én, sau d6 dugc lam lanh dé ngung tu thanh chét long va thu duoc
san pham.

Phuong phéap nay dugc dénh gia cao trong chiét xuat tinh dau tw nhién vi giup
han ché phan hily nhiét, ddng thdi bao toan cac hgp chat dé bay hoi, dac biét phu hop

v6i nhitng tinh dau nhay cam véi nhiét d cao.
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Nguyén liéu (10kg ct, ré cua
cac cay ho Gurng)

A

Rura sach, cit nho

Y

Chung cit 4 — 5h

& 60 — 80°C
!
Chiét
v
@ ’ Lam khan

Xac dinh thanh

han héa h Hoat tinh sinh hoc
phan héa hoc

Hinh 2.5. So d6 chung cat tinh dau
2.2.2. Phwong phap dinh lwong tinh diu
Véi cac bo phan khac nhau thi tinh dau dugc dinh lugng theo phuong phap I
cua Dugc dién Viét Nam IV (2009) [65]. Cong thure tinh ham luong tinh dau:
X (%) =22 .100% (d<1) hoje X (%)=%.100% (d>1)

b
Trong d6 : a 1a thé tich tinh dau tinh bang ml;

b 1 khéi lwong clia mau tinh bang gam
d 1a trong luong riéng cua tinh dau g/ml
Na»SO4 khan dugc sir dung 1am khé tinh dau, trudc khi dem phén tich tinh dau

duoc day kin dung trong cac lo ti€u chuin va bao quan ¢ nhi¢t do 0-5°C .
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2.2.3. Phén tich thanh phin héa hoc tinh dau bang GC-MS

Chuén bi mau phan tich cho séic ky khi: 1,5 mg tinh dau di dugc hoa tan, duoc
khir nudce bang Na,SO4 khan trong 1 ml dung méi n - hexane tinh khiét, loai chuyén
dung cho phén tich sic ky. Thanh phan hoa hoc cua tinh ddu dugc phén tich bang hé
thdng sic ky khi ghép khéi phd (GC-MS) Agilent Technologies, két ndi voi detector
khéi phd Agilent 5977B MSD. Qué trinh phan tich duogc thuc hién trén cot mao quan
HP-5MS UI c6 kich thudc 30 m x 0,25 mm % 0,25 pm. Khi mang str dung 1a heli
(He) v6i toc do dong khong ddi 1,0 mL/phut va ap suét cot 8,232 psi. Mau tinh dau
dugc pha loang béng dicloromethan (CH2Cl2, Merck, dd tinh khiét > 99,9%) theo ty
1¢ 1 pL tinh dau trong 1 mL dung mdi. Thé tich tiém mau 1a 1 pL, thyc hién & ché do
chia dong véi ty 1¢ split 25:1. Chuong trinh nhiét d6 16 cot duoc thiét 1ap bat dau tai
60°C va giit trong 3 phut, sau d6 ting véi tbe d6 3°C/phit dén 180°C, tiép tuc ting
5°C/phut dén 240°C va duy tri ¢ nhiét 6 nay trong 5 phut. Nhiét d6 budng tiém mau
dugc duy tri 6 300°C; nhi¢t do bo tor cuc (MS Quad), nguén ion héa va b phan Aux-
2 lan luot duoc cai dit & 150°C, 230°C va 250°C. Pho khdi duge ghi nhan trong
khoang quét m/z 50-550 voi tbe dd quét 2 1an/gidy. Qua trinh ion héa duoc thyc hién

bang phuong phap ion héa va cham dién tir (EI) & muc ning luong 70 eV.

2.2.4. Phwong phap xac dinh TPHH tinh déu

Céc hop chat trong tinh dau duoc dinh danh dua trén su két hop giira phd khéi
(MS), chi s6 Iuu giir (Retention Index — RI) va dit liéu tham khao tir cac tai liéu khoa
hoc da cong bd. Phd khdi cua cac ciu tir duoce so sanh voi thu vién phé NIST 08 va
Wiley 9th edition. Chi sé luu giit dwogc tinh toan dwa trén ddy n-alkane dong dang
(C8-C40) duoc phan tich trong cung diéu kién sic ky. Mot sé hop chat dugc xac
nhan bd sung bang phuwong phap ddéng tiém mau (co-injection) voi cac chat chuin
thuong mai c6 do tinh khiét cao. Phan tich cum phan cap két hop (Agglomerative
Hierarchical Clustering — AHC) va phén tich thanh phan chinh (Principal Component
Analysis — PCA) duogc thuc hién bing phin mém Minitab phién ban 19,2020, 1
(Minitab LLC, State College, PA, USA). Thanh phan hoa hoc ctia cic mau tinh dau
trong nghién ciu, két hop véi cac dir li¢u da cong bd trong tai liéu tham khao, duoc
st dung lam don vi phan loai hoat dong (Operational Taxonomic Units — OTUs) nham
danh gia mic do twong dong va mdi quan hé héa hoc giita cdc mau nghién ctru. Cac
hop chit c6 ham luong twong dbi cao trong tinh dau duoc lya chon lam bién s cho
qua trinh xtr 1y thong ké da bién, bao gdm: Cac hop chat c6 ham luong twong dbi >
1% va xuét hién trong phé“m 16n cac mau tinh dau duoc lya chon 1am bién s6 cho qua
trinh xt 1y thong ké da bién (PCA va AHC). Céc bién sb nay chu yéu thudc nhoém
monoterpene hydrocarbon, monoterpene oxygenated va sesquiterpene dac trung cua
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ho Gumng. Két qua PCA dugc sir dung dé xac dinh cac hop chat dong vai trd quan
trong trong su phan bd va sai khac giita cic mau, trong khi phan tich AHC duoc sir
dung dé xay dung so dd phan nhém nham danh gia mdi quan hé hoa hoc giira cac
mau tinh dau[58].

2.2.5. Phwong phap thir nghiém hoat tinh diét Au tring mudi Co sé nao khing
dinh day 12 mudi Aedes
2.2.5.1. Phuong phap nhan nudi mudi Aedes trong phong thi nghiém [59]

> Ky thuat 13y tring

Budc 1: Sau khi cho chudt vao 10ng dé mudi d6t lién tiép trong 3 ngay.

Hinh 2.6. Hinh anh bat chudt va cho mudi dét mau chuét

Budc 2: Sau 3 ngay bj ddt, cho vao 1ong mudi 1 cdc nudce sach (cde thay tinh 250
mL) bén trong c6 khoanh gidy loc Whatman sach dé mudi dau va dé trimg.

Hinh 2.7. Hinh anh mudi dé triing va trang mudi
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Budc 3: Sau khi quan sat thidy miéng gidy loc xuit hién nhiéu trimg (> 50-100
trimg/miéng hodc mat do tring phu rd bé mit gidy) thi lay gidy loc ra va thay bang
tam gidy loc méi trong cai cde thuy tinh méi.
> Ky thuat nudi va chim soc 4u tring
Céac miéng gidy loc chira trimg dugc tha vao ly nudce (trimg phai chim dudi
mat nudce). Sau khi trimg nd thanh au trung tudi I, cho vao ly nudi mot vién thic an

cua cho.

Hinh 2.8. Hinh anh tha trang muoi

Mdi ngdy vao budi sang, thay khay méi mdi ngdy va thay nude cho 4u tring,
ding vot ¢ ludi min loc u tring. Au tring né thanh quing sau 12-14 ngay (tinh tir
lac tudi 1). Pung quing trong cde thuy tinh va dé vao 16ng cho nd thanh mudi. Mdi

16ng dat 5 cde va mdi cbe khoang 100 quang.

~Hinh 2.9. Hinh énh 4u tring mudi
Ghi tén loai ( Ades) , thé h¢ muoi va ngay thang bo quang vao 16ng.

> K thuat nu6i mudi truéng thanh
Sau khi 4u tring nd thanh mudi, dit dia chira bong gon thadm dung dich glucose

10% vao 1ong va chuyén coc au tring dd nd hét ra ngoai. Mudi dugc cho dot chudt
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sau khi né duoc 3 ngay. Chudt duoc ¢ dinh va dat vao léng mudi vao budi chiéu
hém trudc, sau d6 14y ra vao budi sang ngay hom sau. Ngay thang cho mudi dot phai
dugc ghi chép can than. Ba ngay sau khi mudi dot chudt, dit vao 16ng mot coc thuy
tinh chtra nudc va cudn gidy loc dé thu thap trimg. Dung dich glucose 10% dugc pha
m6i hang ngay va thay thé mdi ngay. Quy trinh trén duoc lip lai cho dén khi thu duoc
thé hé mudi trudng thanh tiép theo.

+ Luuy:

- MBJi ngay vao budi sang, thay nudc cho au tring va thay khay méi mdi ngay,
dung vot ¢6 ludi min loc 4u tring. Tach au tring ra lam 2-3 khay khi thdy au
tring trong khay nhiéu. Hut bo au trung chét (néu co).

- D6n mudi vao cing mot 10ng khi mat 6 mudi thap, dam bao dii khong gian
cho mudi hoat dong. Rura sach léng mudi trude khi sir dung. Thuc hién cac
thao tac lay cbc 4u trung, thay dung dich glucose, dwa chudt vao 16ng va thu
trimg mot cach can than dé tranh mudi bay ra ngoai. Pat 16ng mudi & vi tri

tranh kién xam nhap.

2.2.5.2. Thir nghiém hoat tinh sinh hoc
> Chuan bi dung dich gbc

Can chinh x4c 200 mg tinh dau, hoa tan trong 20 mL dung méi dé thu duoc
dung dich gbc (10 mg/mL). Dung dich gbc duoc bao quan trong vial c6 niit van. Lic
manh dé dam béo tinh dau hoa tan hoan toan tao thanh dung dich ddng nhat. Dung
dich gbc duoc pha loang gap 10 lan trong ethanol (hodc dung mdi phu hop khac) dé
thu duoc dung dich lam viéc. Cac néng do thur nghiém cudi cung duoc chuén bi béng
cach thém 0,1-1,0 mL (100 —1000 pL) dung dich lam viéc vao 150 mL nudc cit. Viéc
thém mot luong nho dung dich nay khong gay thay d6i dang ké thé tich va nong do
cudi cling ctia moi trudng thir nghiém.

» Thtr nghiém hoat tinh diét au trung

Dbi ching am: Ethanol. Déi ching dwong: Permethrin (Muc dich dé so sanh
hoat tinh ctia tinh dau ddi v6i hoa chat da dugc cong nhéan va sir dung rong rai.)

Thi nghiém hoat tinh diét 4u tring dugc thuc hién theo phwong phép tiéu chuan
v6i mot s6 chinh sira. Trudce tién, au tring mudi dugce tiép xtc voi loat nong d6 rong
dé xac dinh khoang hoat tinh ciia tinh dau. Dya trén két qua so bg, 4-5 nong do giy
ty 16 chét tir khoang 10% dén 95% sau 24 gid hodc 48 gid dugc chon dé xac dinh gia
tri LCso va LCoo. Mdi cbc thuy tinh thir nghiém chtra 150 mL nudc cit véi do sau
nude tir 5 dén 10 cm. Mdi cdc tha 25 du trung mudi giai doan I1I hodc IV khoe manh.
Au trung yéu, nho hodc bi ton thuong duoc loai bo va thay thé trude khi tién hanh thi

nghiém. Dung dich thir nghiém dugc thém vao cdc theo thé tich phu hop (bét dau tir
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ndng d6 thap nhat) dé dat duoc ndng do cudi ciing mong mudn. Mbi nong do duge
13p lai 4 lan.

Déi chimg 4m: Thém 1 mL ethanol (hoic dung méi sir dung dé hoa tan tinh
dau) vao 150 mL nudc cit, khong chira tinh dau. Dbi chung dwong: St dung
Permethrin & né)ng dd chuan. Toan bo thi nghiém dugc 1ap lai ba lan vao céc ngay
khac nhau. Cac cdc thir nghiém duoc duy tri trong ti nudi con tring & nhiét do 25—
28°C, chu ky anh sang 12 gid sang : 12 gio toi (12L:12D). Sau 24 gid va 48 gid phoi
nhiém, ty 1& chét ctia du tring duoc ghi nhan. Au tring duoc coi 1a chét khi khong co
bat ky chuyén dong nao sau khi choc nhe vao dng thd (siphon) hodc ving cb bang
kim. Au trung hap hdi (moribund) 14 nhimng 4u tring khong thé ndi 1én bé mat nudc
hodc khong thé hién phan xa 1an khi nudc bi xdo tron. Au trung hép hdi duoc tinh
chung vao tong s au trung chét dé tinh phan trim ty 1& chét. Au trung chuyén thanh
quing (pupa) trong thoi gian thir nghiém s& pha nhan xét nghiém. Néu trén 10% au
trung dbi chimg chuyén thanh quing trong qué trinh thir nghiém, thi nghiém phai
duogc loai bo va 1ap lai. Néu ty 18 chét do dbi chung 1a tir 5% dén 20%, ty 18 chét cta
cac nhom duogc thtr nghiém dugc diéu chinh theo cong thirc cua Abbott:

X-Y
Mortality (%) = ——— 100
X
Trong d6, X =ty 1& sdng sot khi khong duoc thir nghiém véi ddi chimg
Y =ty 1¢ séng khi thir nghiém véi tinh dau.

2.2.6. Phwong phap xir Iy s6 liéu — Phén tich dir liéu

Dit liéu tur tat ca cac thu nghiém 13p lai dugc gop lai dé phan tich. Gia tr1 LCso
va LCop duoc tinh toan tir duong hdi quy ti 16 chét log dosage—probit st dung phan
mém SPSS 22. Hiéu luc cta tinh dau diét au trung cua mot loai mudi cu thé dugce so
sanh voi cac gia tri LCoo hodc LCso ctia cac loai thudce trir sdu khac. Dit liéu thu duoc
s& duoc xur Iy bang phan mém SPSS 22 dé tinh toan gia tri LCso va LCoo — hai chi s6
quan trong trong danh gia hiéu qua diét au trung. D liéu tr cac thir nghi¢ém 1dp lai
dugc tong hop va phan tich dé xac dinh mtrc d6 anh hudng cua tinh dau dén au tring
mudi. Gia tri LCso va LCso thu dugc s& duoc so sanh véi cac chat diét con trung phé
bién nham danh gia hi¢u qua cua tinh dau trong viéc kiém soat quan thé mudi. Nhiing
két qua tir qua trinh nghién ciru khong chi cung tng thém cac s6 liéu khoa hoc vé
hiéu Iyc diét 4u trung ciia nho cac hop chat trong tinh ddu ma con gép phan dinh
huéng Gmg dung trong kiém soat mudi Aedes aegypti — loai truyén bénh sét xuat

huyét, Zika va nhiéu bénh nguy hiém khac.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. KET QUA HAM LUQNG TINH DAU

Bang 3.1. Két qua dinh lweng tinh diu

Tén Mau Tinh dau | Thanh phan | Hinh anh tinh dau
twoi (kg) | (mL) tinh dau (%)

Zingiber Acuminatum | 6 7 0,105

Valeton — Gurng nhon

Curuma romatica | 10 15 0,135

Salisb — Nghé tring

Kaempferia galanga L | 10 20 0,18

— Pija lién

Alpinia  Galanga - |8 10 0,1125

Riéng nép

Két qua dinh luong ham lugng tinh dau cia céc loai thudc ho Zingiberaceae
duoc trinh bay tai Bang 3.1. Ham luong tinh dau dao dong tir 0,105% dén 0,18%. Sy
khac biét nay phan anh dic diém sinh hoc, kha ning tich lity hop chat tha cap ciing

nhu dic trung di truyén cuia ting loai.

Trong céc loai nghién ctru, Kaempferia galanga Pia lién cho ham luong tinh

dau cao nhat dat 0,18%. Két qua nay phut hop v6i nghién ciru trude day trong d6 than

1& Kaempferia galanga Dia lién duoc ghi nhan chira ham luong 16n cac hop chat dé

bay hoi nhu ethyl p-methoxycinnamate va ethyl cinnamate[54]. Ham luong tinh dau
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cao c6 thé lién quan dén sy phat trién manh cta hé théng mo tiét trong than ré ciing
nhu kha nang tich iy monoterpene va phenylpropanoid cua loai nay [61].

Curcuma aromatica Nghé trang cho ham lugng tinh dau dat 0,135%. Céac loai
thudc chi Zingiber thudng giau sesquiterpene hydrocarbon (nhu zerumbone,
Zingiberene va humulene), trong khi cac loai thudc chi Curcuma lai chira nhiéu
oxygenated sesquiterpene (nhu ar-turmerone, curlone va curdione)[43]. Nhitng hop
chét ndy gop phan tao nén mui thom dic trung ciing nhu hoat tinh sinh hoc cua tinh
dau [37)].

Alpinia galanga Riéng nép c6 ham luong tinh dau dat 0,1125%, cao hon so
v6i Zingiber acuminatum (0,105%). Ham luong tinh dau ctia Alpinia galanga c6 thé
thay d6i dang ké tuy thudc vao diéu kién sinh thai, do tudi cay va thoi diém thu
hai[54]. Cac thanh phan chinh thudng gip trong tinh dau Riéng nép 1a 1,8-cineole,
methyl cinnamate va a-pinene — nhirg hop chét c6 hoat tinh khang khuan va khang
con trung manh [44].

So v&i mot sb nghién ctru trén thé gidi, ham luong tinh dau cua cac loai ho
Gurng trong nghién ciru ndy tuong ddi thap. Nguyén nhan c6 thé do anh huong cia
moi truong sdng, giai doan sinh trudng cia cay va phuong phap bao quan mau trude
khi chiét xuat [62]. Ngoai ra, viéc sir dung nguyén liéu tuoi ciing c6 thé 1am giam
hiéu suit thu hoi tinh dau do ham lwong nudc cao trong mé thue vat lam can tré qua
trinh khuéch tan cta cac hop chat d& bay hoi trong chung cét 161 cubén hoi nuée [61].
Mic du ham luong tinh dau khong cao, cac loai nghién ctru van duoc danh gia 1a
ngudn nguyén liéu tiém nang nho thanh phan tinh dau giau cac hop chét terpenoid c6
hoat tinh sinh hoc manh nhu zerumbone, Zingiberene, turmerone, linalool va 1,8-
cineole. Nhitng hop chét nay da duoc chimg minh c6 kha ning khang khuan, chéng
oxy hoa, diét 4u tring mudi va xua dudi con trung [44, 55].

Thap nhat 14 Zingiber acuminatum Valeton (Ging nhon) v6i ham luong tinh
dau dat 0,105%. Du lugng tinh dau khong cao, nhung két qua van cho thay loai nay
c¢6 kha nang sinh tong hop cac hop chat bay hoi dang ké. Su khac biét ham luong so
v6i cac loai khac ¢6 thé do yéu t6 di truyén, cau trac md chira tinh dau hoic diéu kién
sinh thai noi sinh truéng. Két qua cho thay cac loai thudc ho Girng déu chira tinh dau
v6i ham lugng twong d6i kha, tuy nhién muc do tich lily khac nhau rd rét giita cac
loai. Sy khac biét nay c6 thé chiu anh hudng béi nhiéu yéu té nhu dac diém di truyén,
d6 tudi thu hoach, diéu kién khi hau — thd nhudng, bo phan st dung va phuwong phap
chung cét tinh dau. Trong s6 cac mau nghién ciru, Pia lién duge danh gia 1a ngudn

nguyén liéu cd tiém nang khai thac tinh dau cao nhat.
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Do d6, két qua dinh luong tinh diu trong nghién ctru nay 1a co sé khoa hoc
quan trong dé tién hanh cac nghién ctru tiép theo vé phan tich thanh phan héa hoc
bang GC-MS va danh gia hoat tinh sinh hoc.

3.2. KET QUA THANH PHAN HOA HQC CUA TINH DAU

3.2.1.Két qua TPHH tinh diu Zingiber acuminatum Valeton — Girng nhon

%10 6 |+El BPC Scan tinhdaucugung15-10
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Hinh 3.1. Hinh anh sic ky d6 tinh dau cu ging 15 — 10

Bang 3.2. Bang phan tich cac hep chat trong tinh dau cii girng 15-10

Chi so | Chi
Thoi | luu 5O ‘
. . A Ham
gian gilt luu . p Cong
STT » Tén hop chat ) luon
luu thuc gilr thirc y
(phut) | nghi¢ | tham &7
m khao
1 6,395 |935 937 | a-Pinene CioHis | 041
2 6,864 | 950 952 | Camphene CioHis | 3,58
3 8,317 |991 991 | p-Myrcene CioHis | 0,45
4 8,798 | 1003 | 1005 | a-Phellandrene CioHis | 0,32
5 9,021 | 1010 | 1011 | 3-Carene CioHis | 0,24
6 9,753 | 1030 | 1031 | S-Phellandrene CioHis | 5,49
7 12,202 | 1088 1088 | a- Terpinolen CioHis | 0,13
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8 12,74 | 1099 | 1099 | S-Linalool CioH130 | 4,03
9 13,267 | 1112 1117 | 2-Methoxy-1,7,7- CiiH200 | 0,14
trimethylbicyclo[2,2.1]hepta
ne

10 | 14,6 1144 | 1145 | Camphor CioHi60 | 0,13
11 15,052 | 1154 | 1153 | p-Citronellal CioHi130 | 0,1

12 15,556 | 1166 1167 | endo-Borneol Ci0H150 | 8,81
13 116,071 | 1177 | 1177 | Terpinen-4-ol CioHi30 | 0,18
14 116,666 | 1189 1189 | a-Terpineol CioHi130 | 0,19
15 16,9 1193 1193 | Myrtenal Ci0H140 | 0,26
16 | 18,417 | 1229 | 1228 | p-Citronellol Ci0H200 | 0,24
17 18,966 | 1242 | 1240 | p-Citral CioH160 | 2,67
18 119,841 [ 1262 | 1263 | 2(E)-Decenal CioHi130 | 0,13
19 120,305 [ 1272 | 1270 | a-Citral CioH160 | 8,78
20 20,906 | 1285 1285 | Bornyl acetate C12H200 | 0,42

2
21 25,174 | 1384 1382 | Geranyl acetate Ci2H200 | 0,91
2

22 25,438 | 1389 | 1391 | f-Elemene CisHaa | 0,35
23 126,53 | 1416 | 1419 | p-Caryophyllene CisHaa | 0,98
24 |27,16 |1432 | 1433 | y-Elemene CisHaa | 1,74
25 127,921 | 1451 1454 | a-Caryophyllene CisHaa | 0,66
26 | 28,156 | 1457 | 1457 | (E)-p-Famesene CisHaa | 0,31
27 29,054 | 1478 1481 | Germacrene D CisHo4 0,87
28 29,197 | 1481 1483 | a-Curcumene CisHzn | 4,83
29 129,54 | 1489 | 1486 | f-Eudesmene CisHaa | 0,58
30 | 29,786 | 1495 1495 | a-Zingiberene CisHae 27,3
31 30,25 | 1507 1509 | p-Bisabolene CisHaa | 4,45
32 130,358 | 1510 1514 | p-Curcumene CisHa | 0,25
33 30,524 | 1514 | 1517 | 7-epi-a-Selinene CisHa 0,32
34 30,856 | 1523 | 1524 | p-Sesquiphellandrene CisHa | 6,55
35 | 31,131 | 1530 | 1533 | (E)-y-Bisabolene CisHos | 0,16
36 | 31,772 | 1547 | 1549 | Elemol Ci5H260 | 0,13
37 32,973 | 1578 1583 | ar-Turmerol CisH220 | 0,78
38 | 34,272 | 1611 1616 | Zingiberenol CisH260 | 1,21
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39 | 34,713 | 1624 | 1631 | y-Eudesmole Ci5H260 | 1,11
40 | 35,571 | 1647 | 1649 | p-Eudesmol Ci5H260 | 0,86
41 | 37,025 | 1686 | 1688 | Cedr-8-en-13-ol Ci5H240 | 1,1
92,1
Téng s6 xac dinh (%) 5

Dua vao két qua TPHH 6 bang 3.2 cho thiy két qua phan tich GC-MS cua tinh
dau Zingiber acuminatum da xac dinh dugc 41 hop chét, chiém 92,15% tong thanh
phan tinh dau. Cac hop chat chii yéu thudc cac nhém monoterpene hydrocarbon,
oxygenated monoterpene, sesquiterpene hydrocarbon va oxygenated sesquiterpene.
Két qua nay phu hop véi dic diém hoa hoc dién hinh cia tinh ddu ho Zingiberaceae
da dugc cong bd trong nhidu nghién ciru trude day [43,60]. Trong tinh diu nghién
clru, a-Zingiberene 1a hop chat chiém ham luong cao nhat véi 27,3%. Pay la
sesquiterpene hydrocarbon dic trung cua tinh dau gimg, dong vai trd quyét dinh mui
thom cay dic trung ciia than ré [43]. Bén canh d6, mot s6 sesquiterpene hydrocarbon
quan trong khéac ciing ¢ ham luong dang ké gom: S-sesquiphellandrene (6,55%), f-
phellandrene (5,49%), a-curcumene (4,83%) va p-bisabolene (4,45%). Nhoém
oxygenated monoterpene chiém ty 18 tuong ddi cao v6i cac hop chét chinh 14 endo-
borneol (8,81%), a-citral (8,78%), f-linalool (4,03%) va f-citral (2,67%). Ngoai ra,
tinh diu con chtra mot s6 hop chat monoterpene khac nhu camphene (3,58%),
camphor (0,13%), terpinen-4-ol (0,18%) va a-terpineol (0,19%). Nhom oxygenated
sesquiterpene duoc ghi nhan véi ham luong nhé hon, gdm Zingiberenol (1,21%), y-
eudesmol (1,11%), S-eudesmol (0,86%) va ar-turmerol (0,78%). Chi s luu giir thuc
nghiém (RI) cua cac hop chit ¢6 sy phi hop tét véi chi sé luu giir tham khao trong
thu vién dir li€u, chiing té viéc dinh danh hop chét dat do tin cay cao [47].

So sanh vé&i cac nghién ctru truée ddy cho thiy thanh phan hoa hoc cua tinh
dau Zingiber acuminatum Valeton trong nghién ciru ndy c6 su twong ddng cao vé mat
dinh tinh, ddc biét la sy wu thé cua o-Zingiberene, f-sesquiphellandrene, a-curcumene
va f-bisabolene. Tuy nhién, ham lugng cu thé cua tung hop chét c6 su khac biét, co
thé do anh huong cta diéu kién sinh thai, ving phan b, thoi diém thu hai va phuong
phap chiét xuit [60]. Két qua nghién ctru di bo sung dit liéu vé thanh phan hoa hoc
cta tinh dau Gung nhon tai khu vyc Binh Thuan. Hoat tinh sinh hoc ndi bat cla cac
hop chit chinh. Cac hop chit chi yéu trong tinh dau Zingiber acuminatum Valeton
dugc ghi nhan co nhiéu hoat tinh sinh hoc quan trong:

Hop chit a-Zingiberene 14 sesquiterpene chiém ty 1& cao nhat. Hop chét nay
c6 hoat tinh gy doc té bao dbi voi nhiéu dong té bao ung thu (HeLa, U-87, SiHa va
HL60). Nghién ctru trude day cho thiy a-Zingiberene tinh khiét co gia tri ICso cao
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hon so véi tinh dau thd, cac thanh phan khac trong tinh ddu gép phén ting cuong hiéu
qua sinh hoc [63].

Hop chat endo-Borneol 1a mot monoterpene bdo hoa khung bicyclic. Hop chat
nay co hoat tinh khang khuan, khang nim, chdng viém, chdng oxy hoa va tiém ning
chéng ung thu. Mic du ham luong khéng phai 1 cao nhat, endo-borneol van gop
phan quan trong vao hoat tinh sinh hoc tong thé cua tinh dau. Hop chét a-Citral
(geranial) va B-Citral (neral) 1a hai dong phén cua citral thuoc nhom oxygenated
monoterpene. Citral co kha ning giy chét té bao theo chuong trinh (apoptosis) &
nhiéu dong té bao ung thu (MCF-7, HepG2, A375) théng qua viéc diéu hoa protein
Bax/Bcl-2 va kich hoat caspase-3. Ngoai ra, citral con c6 hoat tinh khang nim, khang
viém va chdng oxy héa manh [63]. Hop chit S-Sesquiphellandrene 1 Sesquiterpene
hydrocarbon c6 hoat tinh khang khuan, khang nam, chng oxy héa va chdng ung thu
[63]. Hop chat S-Citronellol 1a monoterpenoid ruou ¢ hoat tinh khang khuan, khang
virus (e ché enzyme sao chép nguoc cia HIV-1), chéng con tring (dic biét xua dudi
mudi), va trc ché co thét co tron khi quan [63]. Su c6 mit dong thoi cua nhiéu hop
chét thudc nhom sesquiterpene va oxygenated monoterpene cho thiy hoat tinh sinh
hoc cta tinh dau gimg khéng chi phu thudc vao mot hop chat riéng 1é ma con nho
hiéu tng hiép dong giita cac cAu tir. Nhitng két qua nay 1a co s¢ khoa hoc quan trong
dinh huéng cho cac nghién ctru tiép theo vé hoat tinh diét 4u tring mudi, khang khuan,

chdng oxy hoa va phat trién ché pham sinh hoc ngudn gdc thuc vat.

3.2.2. Két qua TPHH tinh ddu Curuma romatica Salisb — Nghé Tring

3.2.2.1. Két qui TPHH tinh dau Curuma romatica Salisb — Nghé Tring N1
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Béng 3.3. Béing phan tich cac hgp chat trong tinh dau ci Nghg tring N1

Thoi | 50| Chi sé u , o Ham
STT | gian luu quoele gitt  tham | Tén hop chat ong lugn
(phaty | e khéo thire g%
nghi¢m
1 6,869 950 952 Camphene CioHis 0,16
2 9,845 1032 1032 1,8-Cineole CioH13O | 0,21
3 14,606 | 1144 1143 2-Bornanone CioHi60 | 2,66
4 15,138 | 1156 1157 Isoborneol CioHisO | 1,02
5 15,538 | 1165 1167 endo-Borneol CioHisO | 0,18
6 23,126 | 1337 1338 o-Elemene CisHo4 0,49
7 25,46 1390 1391 S-Elemene CisHo4 3,75
8 26,525 | 1416 1419 S-Caryophyllene | CisHo4 0,22
9 27,154 | 1432 1433 y-Elemene CisHo4 1,18
10 |27,921 | 1451 1454 o-Caryophyllene | CisHos 0,14
11 | 28,51 1465 1464 (E)-Ethyl CuH202 | 7,3
cinnamate
12 | 28,859 | 1473 1476 S-Chamigrene Ci5Ho4 0,1
13 129,071 | 1478 1481 Germacrene D CisHq 0,99
14 29,26 1483 1486 S-Eudesmene CisHos 0,5
15 {29,62 1491 1494 o-Selinene Ci5Ho4 0,42
16 |29,792 | 1495 1498 Curzerene CisH200 | 9,97
17 |30,25 1507 1508 o-Farnesene CisHa4 1,61
18 {30,793 | 1521 1524 o-Cadinene Ci5Ho4 0,19
19 |33,219 | 1584 1585 Epiglobulol CisHxO | 0,58
20 | 33,523 | 1591 1591 Viridiflorol CisH2s0O | 0,55
21 | 33,74 1597 1593 cis-f-Elemenone | CisH»O | 0,69
22 | 33,94 1602 1597 trans-f3- CisH»O | 5,53
Elemenone
23 | 34,312 | 1612 1614 Di-epi-1,10- C1sHasO 0,41
cubenol
24 134,799 | 1626 1624 Farne'sene C1sHaiO 0,82
epoxide, E-
25 35,108 | 1635 1638 Isospathulenol CisH240 |0,2
26 | 35,314 | 1640 1640 tau.-Cadinol CisHO | 0,16
27 | 35,72 1651 1653 o-Eudesmol CisH26O | 0,62
28 36,012 | 1659 1660 Pogostole CisH2O | 0,18
29 |36,263 | 1666 1667 Intermedeol CisHxO | 0,21
30 37,042 | 1686 1688 Cedr-8-en-13-0l | CisH»4O | 0,22
31 37,213 | 1691 1693 Germacrone CisH20 | 1,16
32 139,388 | 1753 - Unknown - 9,54
compound 1
33 139,531 | 1757 Ethyl p- | Ci2H1405 | 14,25
1765 methoxycinnamat
e
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34 139,731 |1763 - Unknown - 4,49
compound 2

35 40,137 | 1774 - Unknown - 1,9
compound 3

36 | 40,767 | 1792 - Unknown - 15,54
compound 4

37 42,592 | 1847 - Unknown - 1,93
compound 5

38 142,701 | 1851 - Unknown - 2,02
compound 6

39 | 43,427 | 1873 - Unknown - 1,15
compound 7
TOTAL (%) 93,24

Dua vao két qua TPHH tir bang 3.3 cho thay tinh dau ct Nghé trang Curcuma
aromatica N1 ¢6 39 hop chat, trong d6 hop chét chinh 13: ‘Ethyl p-methoxycinnamate
(14,25%), Curzerene (9,97%), (E)-Ethyl cinnamate (7,3%), trans-f-Elemenone
(5,53%), Germacrone (1,16%), 2-Bornanone (2,66%), Isoborneol (1,02%), p-
Elemene (3,75%), y-Elemene (1,18%), a-Farnesene (1,61%), va mot s6 hop chat chua
xac dinh nhung % chiém trong thanh phan twong d6i cao (Unknown compound 1-
7)”. Két qua phan tich GC-MS cua tinh dau Nghé trang Curcuma aromatica N1 da
xac dinh dugc 39 hop chét, chiém 93,24% tong thanh phéan tinh dau. Thanh phan héa
hoc chu yéu thudc cac nhom oxygenated monoterpene, sesquiterpene hydrocarbon,
oxygenated sesquiterpene va din xuat phenylpropanoid. Két qua nay phu hop vai cac
nghién ctru trude day vé thanh phan hoa hoc cia cac loai thudc chi Curcuma, trong
d6 tinh dau thudng giau sesquiterpene va cac din xuat cinnamate c6 hoat tinh sinh
hoc cao [37]. Hop chét chiém ham lugng cao nhat trong nghién ctru nay 1a Ethyl p-
methoxycinnamate (14,25%). Pay 1a hop chat thudc nhém phenylpropanoid, dugc
xem la céu tir dic trung trong nhiéu loai thudc ho Zingiberaceae, dac biét la cac loai
chi Kaempferia va Curcuma [54]. Hop chat nay c6 nhiéu hoat tinh sinh hoc quan
trong nhu khang khuan, chong viém, chdng oxy hoéa va khang con tring [44]. Tiép
theo 1a Curzerene (9,97%) — mdt oxygenated sesquiterpene thudong gip trong cac
loai Curcuma. Curzerene c6 vai trd quan trong trong hoat tinh chng oxy héa va gay
doc ddi voi con trung[37]. Hop chat (E)-Ethyl cinnamate ciing chiém ty 1& dang ké
(7,3%), gbp phan tao muii thom dic trung va tang cuwong kha ning khang vi sinh vat
cliing nhu xua dudi coén trung [61]. Su hién dién dong thoi cua Ethyl p-
methoxycinnamate va (E)-Ethyl cinnamate cho thiy tinh ddu Nghé tring giau cac hop
chét thom thudc nhém phenylpropanoid.

Cac oxygenated sesquiterpene quan trong khac gém trans-f-Elemenone
(5,53%), Germacrone (1,16%), Farnesene epoxide (0,82%) va Viridiflorol (0,55%).
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Nhom sesquiterpene hydrocarbon gém fS-Elemene (3,75%), y-Elemene (1,18%), a-
Farnesene (1,61%) va Germacrene D (0,99%). Theo Sharifi-Rad et al. (2017) [60] va
ac hop chét thudc hai nhom nay c6 hoat tinh chdng oxy hoa, khang khuan, khang nim
va gy doc than kinh trén con trung, trong d6 Germacrone c6 kha ning gay réi loan
hoat dong than kinh va wc ché su phat trién cua con trung[55]. Nhom oxygenated
monoterpene gdm 2-Bornanone (2,66%), Isoborneol (1,02%), endo-Borneol (0,18%)
va 1,8-Cineole (0,21%), gop phan tao mui thom dic trung va ting cudng hoat tinh
khang khuan ciia tinh dau. Borneol va cineole con cé kha niang tic dong 1én hé than
kinh con tring va lam tang tinh thAm sinh hoc ctia cac hop chat khac [44]. Tuy nhién,
nghién ctru ghi nhén sy xudt hién ciia mot s6 hop chit chua duoc dinh danh (Unknown
compound 1-7) v61 ham lugng tuong ddi cao, dic biét Unknown compound 4 chiém
15,54% va Unknown compound 1 chiém 9,54%. Hién tuong nay thudng gip khi
nghién ctru tinh dau thyc vat nhiét d6i do thanh phan héa hoc phirc tap va sy ton tai
ctia cac chemotype dic hitu[47]. So sanh v6i cac nghién ciru trude day cho thay thanh
phén héa hoc cua tinh dau Curcuma aromatica co su tuong déng vé mat dinh tinh,
nhung ham lugng cac hop chét chinh c6 su khac biét. Sy sai khac nay c6 thé lién quan
dén méi truong sinh séng, diéu kién sinh thai va phuong phap chung cit [37]. Nhin
chung, tinh diu Curcuma aromatica 13 ngudn nguyén liéu gidu cac hop chét
phenylpropanoid va sesquiterpene c6 hoat tinh sinh hoc cao. Két qua nghién ctru 1a
co so khoa hoc quan trong dé dinh hudng cac nghién ctru tiép theo vé hoat tinh diét
4u tring mudi, khang khuan, chéng oxy hoa va phat trién ché pham sinh hoc ngudn

géc thuce vat.

3.2.2.2. Két qud TPHH tinh dau Curuma romatica Salisb — Nghé Tring N2
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Bang 3.4. Bang phan tich cac hep chat trong tinh dau ci Nghé tring N2

Thoi | Chi s6 | Chi sb

STT gian luvu gitr | luu gitr Tén hop chit Cong Ham
luu thuce tham thirc luong %
(phat) | nghiém | khao

1 6,87 950 852 Camphene CioHis 0,17

2 9,845 | 1032 1032 1,8-Cineole CioHi1sO | 0,2

3 14,6 1144 1143 2-Bornanone CioHis0O | 2,84

4 15,13 | 1156 1157 Isoborneol CioHisO | 1,1
2

5 15,53 | 1165 1166 Borneol CioHisO | 0,16
8

6 23,12 | 1337 1338 o-Elemene CisHz4 0,57
6

7 25,14 | 1383 1285 Bornyl acetate Ci12H2002 | 0,12
6

8 25,45 11390 1391 | f-Elemene CisHoa 3,62
5

9 26,53 | 1416 1419 | p-Caryophyllene CisHz4 0,19

10 27,15 | 1432 1433 y-Elemene CisHz4 1,1
4

11 27,74 | 1447 1443 Guaia-6,9-diene CisHz4 0,09
9

12 27,92 | 1451 1454 | a-Caryophyllene CisHz4 0,13
1

13 28,44 | 1463 1463 (E)-Ethyl C11H1202 | 0,84
2 cinnamate

14 29,05 | 1478 1476 | p-Chamigrene Ci5Ho4 0,94
7

15 29,24 | 1483 1481 Germacrene D CisHa4 0,46
8

16 29,61 | 1491 1494 | a-Selinene Ci5Ho4 0,34
5

17 29,77 | 1495 1498 Curzerene CisH200 | 11,51

5
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18 30,23 | 1506 1508 o-Farnesene CisHos 1,46
8

19 30,79 | 1521 1524 | 9-Cadinene CisHa4 0,17
3

20 33,22 | 1584 1583 Globulol CisH2O | 0,59

21 33,52 | 1591 1591 Viridiflorol CisHxO | 0,52
9

22 33,92 | 1601 1597 S-Elemenone CisH2O | 6,55
9

23 3430 | 1612 1614 Di-epi-1,10- CisH260 | 0,46
7 cubenol

24 34,78 | 1626 1624 Farnesene epoxide, | CisH240O | 0,69
7 E-

25 35,10 | 1634 1636 Selin-6-en-4a-ol CisH260 | 0,2
2

26 35,32 | 1641 1640 | tau.-Cadinol CisH2O | 0,14
5

27 35,71 | 1651 1653 a-Eudesmol CisH260 | 0,67
4

28 36,01 | 1659 Pogostole CisH260O | 0,19
9 1660

29 36,25 | 1666 1666 | Ylangenol CisH240 | 0,26
8

30 37,04 | 1686 1688 Cedr-8-en-13-ol CisH24O | 0,23
2

31 37,20 | 1691 1693 (E,E)-Germacrone | CisH»O | 1,63
8

32 37,511 | 1699 1700 | a-trans- CisH240 | 0,46

Bergamotenol

33 38,118 | 1716 1715 | p-Santalol CisH240O | 1,52

34 39,38 | 1753 - Unknown - 11,83
2 compound 1

35 39,43 | 1755 - Unknown - 6,09
9 compound 2

36 39,69 | 1762 - Unknown - 4,93
7 compound 3
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37 39,92 | 1768 - Unknown - 0,52
compound 4
38 40,12 | 1774 - Unknown - 2,01
6 compound 5
39 40,75 | 1791 1792 Methyl isocostate | CisH2402 | 22,36
40 42,58 | 1847 - Unknown - 2,58
4 compound 6
41 42,69 | 1850 - Unknown - 2,76
5 compound 7
42 4342 | 1873 - Unknown - 1,8
8 compound 8
TOTAL (%) 95

Dua vao két qua TPHH tir bang 3.4 cho thay tinh dau ctit Nghé tring Curcuma
aromatica N2 c6 42 hop chat, trong d6 hop chat chinh 1a: Methyl isocostate(22,36%),
Curzerene(11,51%), S-Elemenone(6,55%), S-Elemene (3,62%), 2-
Bornanone(2,84%), (E,E)-Germacrone (1,63%), p-Santalol (1,52%), o-
Farnesene(1,46%), Isoborneol (1,1%), y-Elemene(1,1%), mot sd chat khac: o-
Elemene, p-Caryophyllene, a-Caryophyllene, Germacrene D, Curzerene, o-
Cadinene, Selin-6-en-4a-ol, a-Eudesmol, tau.-Cadinol, Globulol, Viridiflorol, Di-
epi-1,10-cubenol, Pogostole, Ylangenol, Cedr-8-en-13-o0l, (E,E)-Germacrone, a-
trans-Bergamotenol, f-Santalol va Farnesene epoxide (E-); cung v&i cac hop chat
khac nhu (E)-Ethyl cinnamate, Methyl isocostate, f-Chamigrene va mdt s6 hop chat
chua xac dinh (Unknown compounds 1-8).

Két qua phan tich GC-MS cua tinh ddu Nghé tring Curcuma aromatica mau
N2 cho thiy di xac dinh duoc 42 hop chat, chiém 95% tong thanh phan tinh dau.
Thanh phan héa hoc cua tinh dau chu yéu gom sesquiterpene hydrocarbon,
oxygenated sesquiterpene, monoterpene oxygen hoa, cic dan xuat ester va
phenylpropanoid. Két qua nay phu hop véi dac diém héa hoc chung cia cac loai thude
chi Curcuma, trong d6 thanh phan tinh dau thuong gidu cac hop chat sesquiterpene
oxy hoa c6 hoat tinh sinh hoc cao[37].

Trong mau nghién ctru N2, hop chat chiém ham lugng cao nhat 1a Methyl
isocostate (22,36%). Pay 13 hop chat thudc nhom oxygenated sesquiterpene ester,
dugc ghi nhan 6 hoat tinh sinh hoc dang cht ¥ nhu: khang khuén, chdng oxy hoa,
khang viém, khang con trung [60]. Ham lwong Methyl isocostate cao cho thdy miu

N2 ¢6 dic diém chemotype khac biét so v6i nhiéu nghién ctru trude ddy vé tinh dau
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Nghé tréng. Su khac biét vé chemotype 1a hi¢n tugng phé bién & thuc vat tinh dau va
phu thudc nhiéu vao yéu td sinh thai ciing nhu di truyén[47].

Curzerene 12 hop chat chiém ham luong cao tht hai véi 11,51%. Pay 1a
oxygenated sesquiterpene dic trung cta nhiéu loai Curcuma va duoc ching minh cé
hoat tinh chdng oxy héa va gdy doc dbi véi con trung [37]. Ham lugng Curzerene cao
cho thiy tinh diu Nghé tring c6 tiém ning Gmg dung trong nghién ctiru ché pham sinh
hoc phong chong con tring. Ngoai ra, f-Elemenone chiém 6,55% tong thanh phan
tinh dau. Theo Isman (2020) [55], cac hop chét sesquiterpene ketone nhu elemenone
c¢6 kha ning tac dong 1én hé than kinh con trung va 1am rdi loan qua trinh phat trién
clia au tring mudi. Pay c6 thé 1a mot trong nhitng hop chat gop phan vao hoat tinh
diét au tring cta tinh ddu Nghé trang.

Mot sd sesquiterpene hydrocarbon quan trong khéc ciing dugc xac dinh
gom:S-Elemene (3,62%), y-Elemene (1,10%), a-Farnesene (1,46%), S-Chamigrene
(0,94%). Cac hop chét nay di dugc ghi nhin c6 kha ning:xua dudi con tring, khang
vi sinh vét, hd trg hoat tinh larvicidal cta tinh diu thuc vat (Pavela, 2015) [44]. Nhém
monoterpene oxygen héa trong tinh diu mau N2 gbém: 2-Bornanone (2,84%),
Isoborneol (1,10%), Borneol (0,16%), 1,8-Cineole (0,20%). Theo Sharifi-Rad va
cong su (2017) [60], borneol va cineole c6 hoat tinh khang khuan va chdng viém
manh, dong thoi gop phan 1am ting kha nang thim thau sinh hoc ciia cac hop chat
khac trong tinh dau. Pang chu ¥, hop chit f-Santalol duoc ghi nhan voi ham lwong
1,52%. Pay 1 alcohol sesquiterpene c6 mui thom dic trung va hoat tinh khang khuan
tbt [61].

Bén canh d6, Germacrone chiém 1,63%, 14 hop chét thuong gip trong cac loai
thudc chi Curcuma va c6 hoat tinh sinh hoc dang ké ddi vé6i con trung va vi sinh vat
[37]. Két qua phan tich ciling ghi nhan su hién dién ctia nhiéu hop chat chua xac dinh
(Unknown compound 1-8), trong d6:Unknown compound 1 chiém 11,83%,
Unknown compound 2 chiém 6,09%, Unknown compound 3 chiém 4,93%. Diéu nay
cho thiy tinh dau Nghé trang mau N2 cé thanh phan hoéa hoc kha phirc tap va co thé
chura céc hop chat dic hiru chua duge dinh danh trong thu vién phé khdi GC-MS.
Hién tuong nay thuong gip trong nghién ctru tinh dau thuc vat nhiét déi do sy da
dang hoa hoc cao ctia cac hop chat terpenoid[47].

So sanh giita mau Nghé trang Curcuma aromatica N1 va N2 cho thay thanh
phﬁn hoéa hoc c6 sy khac biét dang ké, dic biét & ham lugng: Methyl isocostate,
Curzerene, f-Elemenone, Ethyl p-methoxycinnamate. Sy khac biét ndy c6 thé lién
quan dén diéu kién sinh thai, thoi diém thu hai, do tudi thuc vat va dic biét 1a sy ton

tai cua cac chemotype khac nhau trong cung loai [60].
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s& khoa hoc quan trong cho viéc dinh hudng nghién ctru: hoat tinh diét 4u tring muoi,
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Nhin chung, tinh dau Curcuma aromatica mau N2 1a nguén nguyén liéu giau

khang khuén, chdng oxy hoa, phat trién ché phdm sinh hoc ngudn gbc thuc vat.

3.2.3. Két qua TPHH tinh dau Kaempferia galanga L — Dia Lién
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Béng 3.5. Biing phan tich cac hop chat trong tinh dau ci Dia lien

Chi so .
: .. | Chi so
Thot luu gitr . R Ham
, luu gitr | . Cong
STT | gian luu | thyc Tén hop chat lugng
] tham thirc
(phtt) nghié¢ ) %
khao
m
1 6,388 935 937 a-Pinene CioHis 0,24
2 6,858 950 952 Camphene CioHis 0,8
3 8,311 990 991 S-Myrcene CioHis 0,25
4 9,009 1009 1011 3-Carene CioHis 0,51
5 9,73 1029 1027 Sylvestrene CioHis 0,32
6 9,833 1032 1032 1,8-Cineole CioHi1sO | 3,21
7 14,954 | 1152 1156 p-Methoxystyrene CoH100 | 0,12
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8 15,544 | 1165 1167 endo-Borneol CioH130 | 4,52
9 16,064 | 1176 1177 Terpinen-4-ol CioH130 | 0,13
10 16,665 | 1189 1189 a-Terpineol CioH13O | 0,14
11 25,025 | 1380 1380 Methyl cinnamylate | CioH1002 | 0,1
12 25,431 | 1389 1391 S-Elemene CisHo4 0,12
13 25,683 | 1395 1399 Cyperene CisHo4 0,29
14 27,148 | 1432 1433 y-Elemene CisHaa 0,37
15 27,915 | 1451 1454 a-Caryophyllene CisHo4 0,11
16 28,653 | 1468 1464 (E£)-Ethyl cinnamate | C11H1202 | 53,23
17 29,179 | 1481 1481 y-Selinene CisHo4 0,15
18 29,9 1498 1500 n-Pentadecane CisHzo 1,52
19 30,77 1521 1524 0-Cadinene CisHo4 0,25
20 31,771 | 1547 1549 Elemol CisHasO | 0,1
21 39,513 | 1757 1765 (E)-Ethyl-p- Ci2H1403 | 32,64

methoxycinnamate

TOTAL (%) 99,12

Dua vao két qua TPHH béang 3.5 cho thiy tinh dau Dia lién Kaempferia
galanga cho thay da xac dinh dugc 21 hop chat, chiém 99,12% tong thanh phén tinh
dau. Thanh phan hoéa hoc cua tinh dau chi yéu thudc ciac nhom: monoterpene
hydrocarbon, monoterpene oxygen hoa, sesquiterpene hydrocarbon, din xuét
phenylpropanoid. Két qua nay phu hop véi cac nghién ctru trude diy vé tinh dau
Kaempferia galanga, trong d6 cac hop chit cinnamate thudng chiém wu thé trong
thanh phan tinh dau [54].

Hop chét chiém ham luong cao nhat 1a (E)-Ethyl cinnamate voi 53,23%. Day
1a dan xuat phenylpropanoid c¢6 mui thom dic trung va duoc xem 1a mot trong nhiing
ciu tir dic trung quan trong cia tinh dau Kaempferia galanga [53]. Ham luong rat
cao cta (E)-Ethyl cinnamate cho thdy mau tinh dau nghién ctru thuc chemotype gidu
cinnamate.

Ngoai ra, hop chét (E)-Ethyl-p-methoxycinnamate chiém 32,64%, 1a cdu tir
chinh thtr hai trong tinh dau. Ethyl-p-methoxycinnamate 1a hop chét ¢6 nhiéu hoat
tinh sinh hoc quan trong nhu: khang khuan, chéng viém, chdng oxy hoa, giy doc dbi
v6i1 con trung[54]. Sy hién di¢n déng thot cua hai hop chit cinnamate v&i ham luong
rat cao cho thiy tinh dau Dia lién c6 dic tinh hoa hoc khac biét so v&i nhiéu loai khac

trong ho Zingiberaceae.
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Téng ham luwong cta hai hop chat: (E)-Ethyl cinnamate, (E)-Ethyl-p-
methoxycinnamate chiém téi 85,87% tong thanh phéan tinh dau. Piéu nay cho thiy
tinh ddu Dia lién Kaempferia galanga c6 thanh phan hoa hoc twong dbi don gian
nhung tip trung manh vao nhém phenylpropanoid. Cac hop chit phenylpropanoid
thudng c6 kha ning xua dudi con trung, gay doc than kinh d6i véi du tring mudi, tc
ché hoat dong enzyme acetylcholinesterase[61].

Do d6, ddy c6 thé 1a nhém hop chéit déng vai tro chinh trong hoat tinh diét 4u
tring mudi cua tinh dau Dia lién Kaempferia galanga. Bén canh cac dan xuét
cinnamate, tinh dau con chtra mot sé monoterpene oxygen hoa nhu: endo-Borneol
(4,52%), 1,8-Cineole (3,21%), Terpinen-4-ol (0,13%), a-Terpineol (0,14%). Cac
monoterpene oxygen hoa cé hoat tinh: khang khuan, chdng oxy hoa, chdng viém, hd
trg hoat tinh khang con trung[60]. Trong do, 1,8-Cineole dugc ghi nhan c¢6 kha nang
gy doc dbi voi du trang Aedes aegypti nhd tac dong 1én hé than kinh con trung [44].
Ngoai ra, tinh dau con chira mét lugng nhé sesquiterpene hydrocarbon nhu: /-
Elemene, y-Elemene, Cyperene, d-Cadinene, a-Caryophyllene. Mac du ham lugong
khong cao, cac hop chat niy co thé gop phan tao nén hiéu tmg hiép dong lam ting
hoat tinh sinh hoc cua tinh dau [55].

bang chu vy, téng ham luong cac hop chit di dinh danh dat 99,12%, cho théy
viéc phan tich GC-MS ¢6 db tin cay cao va thanh phan tinh dau da duoc xac dinh gan
nhu hoan toan. Chi s6 luu gitr thue nghiém (RI exp.) cua cac hop chét twong dbi phu
hop v6i chi s6 luu gilr tham khdo (RI lit.), chung té viéc dinh danh hop chit ¢6 do
chinh x4c cao [47].

So sanh vé&i cac nghién ctru truée ddy cho thiy thanh phan hoa hoc cua tinh
dau Pia lién Kaempferia galanga c6 thé thay d6i tuy thudc: ngudn goc dia 1y, didu
kién khi hau, d6 tudi cay, thoi diém thu hai, phuong phap chung cét [54].

Tuy nhién, su wu thé cta Ethyl cinnamate va Ethyl-p-methoxycinnamate van
dugce xem 1 ddc diém hoa hoc dién hinh cua tinh dau Pia lién Kaempferia galanga.
Nhin chung, két qua phan tich cho thiy tinh dau Dia lién Kaempferia galanga 13
ngudn nguyén liéu giau hop chat phenylpropanoid ¢ hoat tinh sinh hoc manh. Pay
la co s¢ khoa hoc quan trong cho viéc dinh hudng nghién ctru hoat tinh diét au trung

mudi, khang khuan, chong oxy héa, phat trién ché pham sinh hoc nguén gbc thuc vat.
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3.2.4. Két qua TPHH tinh dau Alpinia galanga — Riéng nép

3.2.4.1. Két qua TPHH tinh diu Alpinia galanga — Riéng nép thu ngay 18 — 11
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Bang 3.6. Bang phan tich cac hep chat trong tinh dau ci Riéng nép ngay 18-

’ 1
Thoi | Chi so | Chi so
. N N ) Ham

ST | gian luu gitr | lvu git Tén hop chit Cong lwon
T luu thuc tham thirc o %

(phut) | nghiém | khao
1 6,194 | 929 929 a-Thujene CioHis | 0,06
2 6,4 936 937 a-Pinene CioHis | 2,02
3 6,875 | 951 952 Camphene CioHis | 0,06
4 7,705 | 975 974 Sabinene CioHis 0,28
5 7,808 |977 979 [-Pinene CioHie 0,67
6 8,329 | 991 991 [-Myrcene CioHis 0,3
7 9,284 | 1017 1017 a-Terpinene CioHis 0,17
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8 9,599 | 1026 1025 | p-Cymene CioHis 10,23

9 9,765 | 1030 1030 o-Limonene CioHis 1,02

10 19,914 | 1034 1032 1,8-Cineol CioHi150 | 23,91

11 |10,97 | 1060 1060 y-Terpinene CioHis | 0,44
2

12 | 12,21 | 1088 1088 Terpinolene CioHis | 0,08
4

13 16,07 | 1177 1177 Terpinen-4-ol CioH130 | 0,98
6

14 16,67 |1189 1189 a-Terpineol CioH130 | 0,56
7

15 17,03 |1196 1196 Estragole Ci0H120 | 0,1
7

16 | 19,52 | 1255 1255 | p-Allylphenol CoH100 | 1,29
7

17 120,911 | 1285 1285 Bornyl acetate C12H200 | 0,48

2

18 23,68 | 1350 1351 4-Allylphenyl acetate | Ci1H120 | 41,16
1 2

19 |24,01 |1357 1357 Eugenol CioH120 | 0,3
3 2

20 | 24,68 | 1373 1371 Carvacryl acetate C12H160 | 0,07
2 2

21 25,18 | 1384 1382 Geranyl acetate Ci2H200 | 0,99
7 2

22 125,45 |1390 1391 [-Elemene CisHa 1,22
5

23 126,04 | 1403 1402 Methyleugenol CuHi40 | 2,55
4 2

24 126,54 | 1416 1419 | p-Caryophyllene CisHas | 2,29
8

25 27,25 | 1434 1435 trans-a-Bergamotene | CisHa4 | 0,94
7

26 27,93 | 1451 1454 a-Caryophyllene CisHas | 0,2
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27 129,05 | 1478 1481 Germacrene D CisHos 0,78
9

28 130,22 | 1506 1509 | f-Bisabolene CisHas | 2,08
7

29 130,50 |1514 1517 7-epi-a-Selinene CisHoa 0,47
1

30 |30,80 | 1522 1524 | p-Sesquiphellandrene | CisHo4 1,25
7

31 31,02 | 1528 1524 Aceteugenol C12H140 | 4,82
8 3

32 | 31,13 | 1530 1533 (E)-y-Bisabolene CisHa4 | 0,8
1

33 | 33,04 |1579 1581 Caryophyllene oxide | Ci5H240 | 0,65
2

34 | 35,73 |1652 1653 a-Cadinol Ci5H260 | 0,68
1

35 |35,83 | 1654 1655 Pogostole Ci15sH260 | 1,05
9

36 | 37,16 | 1690 1700 (£)-o-trans- CisH240 | 0,45
2 Bergamotol

Tong so xac dinh (%) 95,4

Dua vao két qua TPHH bang 3.6 cho thAy TPHH chinh cua tinh dau Riéng nép
Alpinia galanga c6 nhiéu hop chat gidng nhu cac cong bd trude d6 [66]. Két qua phan
tich GC-MS cua tinh dau Riéng nép Alpinia galanga cho thiy di xac dinh dugc 36
hop chat, chiém 95,4% tong thanh phan tinh dau. Thanh phan hoa hoc cia tinh dau
chu yéu gdm: monoterpene hydrocarbon, monoterpene oxygen héa, sesquiterpene
hydrocarbon, dan xuat phenylpropanoid, oxygenated sesquiterpene. Két qua nay phu
hop véi cac nghién ctru trude ddy vé tinh dau Alpinia galanga, trong d6 cac hop chat
thudc nhom cineole va phenylpropanoid thuong chiém uu thé [54].

Trong nghién ctru nay, hop chat chiém ham lugng cao nhét 1a 4-Allylphenyl
acetate véi 41,16%. Day 1 hop chat thuc nhém phenylpropanoid c6 mui thom dic
trung va dugc ghi nhan co nhiéu hoat tinh sinh hoc nhu: khéng khuan, chéng oxXy
hoa, khang ndm, xua dudi con trung [61]. Ham lugng rat cao cua 4-Allylphenyl
acetate cho thay tinh dau Riéng nép nghién ciru thudc chemotype giau hop chat
phenolic ester.
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Hop chit chiém ham lugng cao thir hai 1a 1,8-Cineole voi 23,91%. Day la
monoterpene oxygen hoa thuong gip trong tinh dau céc loai thudc ho Zingiberaceae
va dugc xem 1a mot trong nhiing cdu tir dic trung cua tinh dau Riéng nép [54]. 1,8-
Cineole c6 kha ning giy doc ddi voi du tring mudi nho tac dong 1én hé than kinh con
tring va 1am rdi loan qua trinh ho hap té bao[44].

Déng chu ¥ tinh dau Riéng nép Alpinia galanga con chira Aceteugenol véi
ham luong 4,82% va Methyleugenol dat 2,55%. Cac hop chat nay thuéc nhom
phenylpropanoid va da duoc chimg minh c6 hoat tinh:khang khuan, chéng oxy hoéa,
khang con trung manh [60]. Pac biét, Methyleugenol dugc ghi nhan c6 kha nang gay
doc than kinh va tc ché sy phat trién cta nhiéu loai con tring [55].

Nhom sesquiterpene hydrocarbon trong tinh dau Riéng nép goém: p-
Caryophyllene (2,29%), S-Bisabolene (2,08%), S-Sesquiphellandrene (1,25%), f-
Elemene (1,22%), trans-a-Bergamotene (0,94%), Germacrene D (0,78%). Theo
Isman (2020) [55], cac sesquiterpene hydrocarbon dong vai tro quan trong trong hoat
tinh sinh hoc cua tinh dau thuc vat, dic biét 1a kha nang:xua dudi coén trung, gay doc
ddi véi Au trung mudi, chéng oxy hoa. Sy hién di¢n déng thoi ctia nhiéu sesquiterpene
c6 thé tao hiéu Gmg hiép dong 1am ting hoat tinh larvicidal cta tinh dau. Tinh dau
cling chira mot s6 monoterpene oxygen hoa nhu: Terpinen-4-ol (0,98%), a-Terpineol
(0,56%), Bornyl acetate (0,48%). Cac hop chit nay c6 kha ning khang vi sinh vat va
hd tro ting hiéu qua sinh hoc ciia cac cau tir chinh trong tinh dau[60].

Bén canh do, sy hién di¢n cua Eugenol (0,3%) va p-Allylphenol (1,29%) cho
thdy tinh dau Riéng nép giau hop chit phenolic. Cac hop chat phenolic nday dugc ghi
nhan c6 hoat tinh chéng oxy hda manh nhd kha ning cho proton va trung hoa gbc tu
do [44]. Nhém oxygenated sesquiterpene dugc ghi nhan véi:Caryophyllene oxide
(0,65%), a-Cadinol (0,68%), Pogostole (1,05%), (Z)-a-trans-Bergamotol (0,45%).
Cac hop chat nay gop phan 1am ting do 6n dinh oxy hoa va hoat tinh sinh hoc cua
tinh dau [37]. Két qua nghién ctru cho thay chi s6 luu gitt thuc nghiém (RI exp.) cla
cac hop chat twong ddi phii hop véi chi s6 luu giit tham khao (RI lit.), ching to viéc
dinh danh hop chat bang GC-MS c¢6 dg tin cay cao [47].

So sanh véi cac nghién ctru da cong bd trude day cho thay thanh phan héa hoc
ctia tinh dau Riéng nép (Alpinia galanga) c6 sy bién d6i nhat dinh tiy thudc vao nhiéu
yéu t6 nhu nguodn goc dia 1y, didu kién khi hau, thoi diém thu hai, giai doan sinh
truong cta ciy, bd phan thuc vat sir dung ciing nhu diéu kién bao quan va phuong
phap chiét xuat tinh dau [54,66]. Su khac biét vé diéu kién sinh thai va moi truong
song c6 thé anh hudng truc tiép dén qua trinh sinh tong hop cac hop chat thir cap
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trong thuc vat, tir d6 lam thay d6i ham luong va ty 18 cac cau tir hoa hoc trong tinh
dau.

Mic du ¢ sy bién dong vé thanh phan va ham luong cac hop chét giita cac
nghién ctru, cac cdu tr nhu 1,8-cineole, 4-allylphenyl acetate, methyleugenol va
acetyleugenol van thuong dugc ghi nhan 13 nhitng thanh phan wu thé va dugc xem 1a
dic trung hoa hoc quan trong cua tinh ddu Riéng nép Alpinia galanga.

Két qua phén tich thanh phan héa hoc cho thiy tinh dau Riéng nép (4lpinia
galanga) 13 ngudn nguyén liéu gidu cic hop chat monoterpene oxygen hoa va
phenylpropanoid c6 hoat tinh sinh hoc dang chi y. Do d6, két qua nghién ctru khong
chi gop phan bo sung dir liéu vé thanh phan hoa hoc cia loai Riéng nép Alpinia
galanga & Viét Nam ma con cung cap co sé khoa hoc quan trong cho cac nghién ciru
tiép theo vé hoat tinh diét 4u tring mudi truyén bénh, dénh gia kha nang chéng oxy
hoéa ciing nhu dinh hudéng phat trién cac ché pham sinh hoc c6 ngudn goc thuc vat

theo hudng an toan va than thién véi moi truong.

3.2.4.2. Két qui TPHH tinh dau Alpinia galanga — Riéng nép thu ngay 18 — 10
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Bang 3.7. Bang phan tich cac hep chat trong tinh diu ci Riéng nép 18-10

Thoi |0 0l chi b
_ luu gitr . Ham
STT st thuc fou gt Tén hop chit Cong thuc | luong
Iuu . tham
nghi¢ o
(phtt) khao
m
1 6,194 | 929 929 a-Thujene CioHis 0,09
2 6,406 | 936 937 a-Pinene CioHis 2,51
3 6,875 | 951 952 Camphene CioHis 0,09
4 7,705 | 975 974 Sabinene CioHis 0,4
5 7,814 | 978 979 [- Pinene CioHis 0,92
6 8,329 | 991 991 [-Myrcene CioHis 0,39
7 9,284 | 1017 1017 a-Terpinene CioHis 0,2
8 9,605 | 1026 1025 p-Cymene CioHi4 0,36
9 9,959 | 1035 1032 1,8-Cineole CioH130 | 25,42
10 10,97 | 1060 1060 y-Terpinene CioHis 0,52
8
11 12,21 | 1088 1088 Terpinolene CioHis 0,1
4
12 16,08 | 1177 1177 Terpinen-4-ol CioHisO | 1,3
8
13 16,68 | 1189 1189 a-Terpineol CioH1sO | 0,78
3
14 17,03 | 1196 1196 Estragole CioH120 0,13
7
15 19,56 | 1256 1255 p-Allylphenol CoH100 2,67
7
16 2091 | 1285 1285 Bornyl acetate Ci12H2002 | 0,53
6
17 23,74 | 1351 1351 4-Allylphenyl acetate | C11H1202 | 38,94
9
18 | 24,04 | 1358 1357 p-Eugenol CioH1202 | 0,45
7
19 | 24,68 | 1373 1371 Carvacryl acetate Ci2H1602 | 0,09

8
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20 25,19 | 1384 1382 Geranyl acetate C12H200, | 1,06
7

21 25,46 | 1390 1391 [-Elemene CisHo4 0,98
6

22 26,06 | 1404 1402 Methyleugenol CiuiH1s02 | 2,87
1

23 26,55 | 1416 1419 p-Caryophyllene CisHo4 1,85
3

24 27,26 | 1435 1435 trans-a-Bergamotene | CisHoas 0,9
8

25 27,93 | 1451 1454 a-Caryophyllene CisHza 0,18
2

26 | 28,16 | 1457 0,11
. 1457 (E)-p-Famesene CisHz4

27 29,06 | 1478 1481 Germacrene D Ci5Ho4 0,72
4

28 29,16 | 1481 1485 4,11-Selinadiene CisHza 0,46
2

29 129,54 | 1489 0,19
6 1486 S-Eudesmene CisHz4

30 130,23 | 1506 1509 [-Bisabolene CisHo4 1,82
2

31 30,50 | 1514 1517 7-epi-a-Selinene Ci5Ho4 0,32
1

32 30,81 | 1522 1524 [-Sesquiphellandrene | CisHo4 1,08

33 31,05 | 1528 1525 Eugenol acetate Ci2H1403 | 5,01
1

34 31,13 | 1530 1533 (E)-y-Bisabolene CisHo4 0,59
1

35 33,04 | 1580 1581 [-Caryophyllene CisH24O [ 0,72
8 epoxide

36 34,26 | 1611 0,15
| 1616 Zingiberenol Ci15H260

37 35,84 | 1655 1657 (8)-Dihydrogalangal | C13Hi604 | 0,97

acetate
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38 | 37,16 | 1690 1700 a-trans- CisH240O | 0,41
2 Bergamotenol
Téng s6 xac dinh (%) 96,28

Dua vao TPHH cuia cac hop chit cua tinh dau Riéng nép Alpinia galanga 18
— 10 va 18 — 11 & ca 2 Bang 3.7 va 3.6 phan 16n déu twong dong va déu chira cac
monoterpenes va sesquiterpenes, 14 cac hop chit chinh cé trong tinh dau thuc vat.
Nhiéu hop chét gidng nhau xuat hién trong c hai danh sach, bao gdbm: Monoterpenes:
o-Thujene, Camphene, Sabinene, a-Pinene, f-Pinene, a-Terpinene, p-Cymene, 1,8-
Cineole, p-Myrcene, p-Terpinene, Terpinen-4-ol, Terpinolene, «a-Terpineol.
Phenylpropanoids: ~ Estragole,  p-Allylphenol, = Eugenol, = Methyleugenol.
Sesquiterpenes: ~ f-Caryophyllene,  trans-a-Bergamotene,  a-Caryophyllene,
Germacrene D, p-Bisabolene, 7-epi-a-Selinene, p-Sesquiphellandrene, (E)-y-
Bisabolene. Ester va Oxide: Bornyl acetate, 4-Allylphenyl acetate, Carvacryl acetate,
Geranyl acetate.

Két qua phan tich thanh phan héa hoc tinh dau ca Riéng nép Alpinia galanga
thu ngay 18 — 11 & bang 3.7 bang Gas Chromatography—Mass Spectrometry cho thiy
da xac dinh duoc 38 hop chat, chiém 96,28% tong ham luong tinh dau. Thanh phan
hoéa hoc cua tinh dau khd da dang, bao gdm chu yéu cic nhém monoterpene
hydrocarbon, monoterpene oxygen héa, sesquiterpene hydrocarbon va cac dan xuét
phenylpropanoid.

Trong d06, hop chat chiém ham luong cao nhit 1a 4-Allylphenyl acetate
(38,94%), tiép theo 1a 1,8-cineole (25,42%) va Eugenol acetate (5,01%). Ham luong
cao cua 4-Allylphenyl acetate cung véi methyleugenol, p-allylphenol va eugenol cho
thdy tinh dau Riéng nép mang dic trung ndi bat ciia nhoém hop chét phenylpropanoid.
Céc hop chat nay gop phan tao mui thom cay 4m dic trung va duoc ghi nhan c6 nhiéu
hoat tinh sinh hoc nhu khang khudn, chéng oxy héa va xua dudi cén trang. Theo
Chudiwal va cs. (2010), cac dan xuit phenylpropanoid trong Alpinia galanga c6 vai
trd quan trong di véi hoat tinh duoc 1y va kha ning khang vi sinh vat cua loai nay.

Nhom monoterpene oxygen hoa ndi bat véi 1,8-cineole, terpinen-4-ol va a-
terpineol. Dic biét, 1,8-cineole c6 ham luong rit cao, day 1a hop chat thudng gip
trong tinh dau Riéng nép va dugc biét dén véi hoat tinh khang khuan, chdng viém va
tac dong 1én hé than kinh con tring. Theo Singh va cs. (2008), cic monoterpene
oxygen hda nhu cineole va terpinen-4-ol thuong dong vai tro quan trong trong hoat
tinh sinh hoc cta tinh dau ho Girng[43].
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Tinh dau Riéng nép Alpinia galanga 18 — 10 con chtra nhiéu sesquiterpene
hydrocarbon nhu pf-caryophyllene (1,85%), p-bisabolene (1,82%), p-
sesquiphellandrene (1,08%), trans-a-bergamotene va germacrene D. Pay 1a cac hop
chét thudng gip trong tinh dau ho Gung va c6 lién quan dén hoat tinh chéng oxy hoa,
khang viém va doc tinh sinh hoc dbi voi con tring. Regnault-Roger va cs. (2012) cho
rang nhiéu sesquiterpene trong tinh dau thuc vat c6 kha ning gy rdi loan than kinh
va e ché sinh trudng con tring[64].

So véi cac cong bd trude day vé Riéng nép Alpinia galanga [66], thanh phan
héa hoc ctia miu nghién ctru nay twong ddi phu hop khi 1,8-cineole va cac din xuat
phenylpropanoid van 1a nhom hgp chat wu thé. Tuy nhién, ham lugng rét cao cia 4-
Allylphenyl acetate cho thiy su khac biét vé kiéu héa hoc (chemotype), c6 thé lién
quan dén ngudn gdc dia 1y, diéu kién sinh thai, thoi diém thu hoach va phuong phap
chung cét tinh dau. Piéu nay ciing phii hop v6i nhan dinh rang thanh phan tinh dau
thyc vat thuong bién dong manh theo diéu kién moi truong va sinh trudng[55]. Tinh
dau ca Riéng nép Alpinia galanga thé hién dic trung hoa hoc phong phu voi su két
hop gitra cac hop chét terpenoid va phenylpropanoid, tao co s¢ khoa hoc cho céac hoat
tinh sinh hoc va tiém nang ung dung trong linh vuc dugc lig¢u, thuc phém va kiém
soat con trung sinh hoc.

Thanh phan héa hoc cta hai mau tinh dau cu Riéng nép Alpinia galanga thu
vao ngdy 18 — 10 va 18 — 11 cho thiy ca hai miu déu c6 thanh phan hoa hoc twong
d6i twong dong, voi cac nhém hop chat chinh gdm monoterpene hydrocarbon,
monoterpene oxygen hoa, sesquiterpene hydrocarbon va phenylpropanoid. Téng ham
luong cac ciu tir xac dinh duoc déu cao, dat 96,28% (18-10) va 95,4% (18-11), cho
thdy thanh phan tinh diu di dugc nhan dién kha diy du bang GC — MS .

O ca hai mau, cac hop chét chiém vu thé déu 1a 4-Allylphenyl acetate va 1,8-
cineole, chimg to day 1a kiéu hoa hoc dic trung cta tinh dau Riéng nép nghién ciru.
Tuy nhién, ham lugng cic hop chét ndy c6 sy bién dong nhe gitta hai thoi diém thu
mau. Cy thé, miu ngay 18-11 c6 ham lugng 4-Allylphenyl acetate cao hon (41,16%)
s0 v&i mau ngay 18-10 (38,94%), trong khi 1,8-cineole giam nhe tir 25,42% xudng
23,91%. Diéu nay cho thay sy thay dbi trong qua trinh sinh tong hop giita nhém
phenylpropanoid va monoterpene oxygen hda theo thoi gian sinh trudng ctia cay. Mot
sO hop chit sesquiterpene nhu S-caryophyllene, p-bisabolene va f-
sesquiphellandrene & mau 18-11 c6 xu huéng cao hon mau 18-10. Vi dy, g-
caryophyllene tang tur 1,85% lén 2,29%; p-bisabolene ting tur 1,82% 1én 2,08%.

Nguoc lai, mot s6 hop chat nhu p-allylphenol va methyleugenol lai giam nhe & mau
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thang 11. Cho thiy su thay ddi dinh lugng cua cac hop chét thir cip trong tinh dau
theo giai doan phat trién sinh Iy cua cay.

Ngoai ra, hai miu ciing c6 sy khac biét vé thanh phan cu tir phu. Mau 18-10
xudt hién cac hop chit nhu (E)-f-farnesene, 4,11-selinadiene, p-eudesmene,
Zingiberenol va (S)-dihydrogalangal acetate, trong khi mau 18-11 lai xuét hién a-
limonene, a-cadinol va pogostol. Nhitng khac biét ndy cho thiy sy bién dong nhod
trong con dudng sinh tong hop terpenoid va sesquiterpenoid cia cay Riéng nép dudi
anh huong cta diéu kién moi trudng va thoi gian thu hoach. Su khéc biét vé thanh
phan hoa hoc giita hai mau tinh dau c6 thé duoc giai thich béi nhidu yéu té nhu thoi
diém thu hoach, diéu kién khi hau, d6 4m, 4nh sang, tudi cdy va trang thai sinh trudng
ctia than ré. Thanh phan tinh dau thuc vat thudng thay doi dang ké dudi tac dong cia
diéu kién sinh thai va moi truong. Ham luong terpenoid trong ho Gimg phu thudc
manh vao giai doan phat trién cua cay va diéu kién thu hai[43]. Ngoai ra, ghi nhan
Alpinia galanga c6 su bién dong chemotype rd rét giita cac vung dia Iy khac nhau,
dac bi¢t & nhém phenylpropanoid va monoterpene oxygen hoa[54].

Ca hai mau tinh dau Riéng nép déu giau 1,8-cineole va cic dan xuit
phenylpropanoid, dic trung cho tinh dau Alpinia galanga. Tuy nhién, sy bién dong
vé ham luong cac hop chit chinh va sy xudt hién hodc mat di ciia mét s cau tir phu
phan anh anh huéng cta thoi diém thu hoach va diéu kién sinh thai dén thanh phan
hoa hoc ctia tinh dau. Diéu nay c6 ¥ nghia quan trong trong viéc lya chon thoi diém

thu miu nhiam t6i wu hoa hoat tinh sinh hoc va gia tri tng dung cua tinh dau.
3.2.5. So sanh két qua TPHH ciia 4 loai nghién ctru

Tir bang phan tich cac hop chét trong tinh dau: bang 3.2 TPHH cac chét trong
tinh dau Gung nhon, bang 3.3 va 3.4 TPHH cac chat trong tinh ddu Nghé tring, bang
3.5 TPHH céc chét trong tinh dau Pia lién, bang 3.6 va 3.7 TPHH cac chat trong tinh
dau Riéng nép. Xac dinh dugc THPP chinh thudc ciac nhém sesquiterpenes,
monoterpenes, phenylpropanoid, esters va phan 16n cac hop chét khac chua xac dinh
trong tinh dau Nghé trang. Két qua phan tich GC-MS cho thay thanh phan héa hoc
clia cac tinh dau thudc ho Gung (Zingiberaceae) trong nghién ciru c¢6 sy khac biét 16
rét ca vé sb luong cAu tir, nhom hop chit vu thé va ham lugng cac hop chét chinh.
Tuy nhién, nhin chung céc tinh dau déu chtra chu yéu cac hop chat thuoc nhém
monoterpene hydrocarbon, oxygenated monoterpene, sesquiterpene hydrocarbon,
oxygenated sesquiterpene va phenylpropanoid. Py ciing 14 dic diém hoa hoc dién
hinh da duogc ghi nhan & nhiéu loai thudc ho Zingiberaceae [43,60].

Két qua phan tich GC-MS cho thay sb lugng hop chét duoc xac dinh trong céc
mau tinh dau c6 su khac biét gitra cac loai thudc ho Gimng (Zingiberaceae) ciing nhu
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giita cac mau thu thap khac nhau caa cuing mét loai. Cu thé, mau Nghé trang Curcuma
aromatica N1 xac dinh duoc 39 hop chat, trong khi mau Curcuma aromatica N2 ghi
nhan 42 hop chat. Tinh dau Zingiber acuminatum xac dinh duoc 41 hop chét, cho
thiy thanh phan héa hoc trong d6i phong phu va twong dwong véi cac mau Curcuma
aromatica. Trong khi d6, tinh dau Pia lién Kaempferia galanga chi x4c dinh duoc 21
hop chét, thap hon dang ké so voi cac mau con lai. Dbi véi Riéng nép Alpinia
galanga, s hop chat dugc xac dinh lan luot 1a 36 hop chat & mau thu thong thuong
va 38 hop chat & mau thu ngay 18 -11. Su khéac biét vé s lwgng cau tar co thé lién
quan dén dic diém di truyén cua timg loai, diéu kién sinh thai, thoi diém thu héi, giai
doan sinh trudng ciing nhu phuong phap chiét xuat va bao quan nguyén lidu. Tuy
nhién, hoat tinh sinh hoc cua tinh dau khéng chi phu thudc vao sé luong hop chat
hién dién ma con chiu anh huong béi ham luong va su twong tac giita Cac cau tir chinh
trong tinh dau. Nhin chung, cac loai nghién ctru déu cho thay thanh phan hda hoc da
dang, 1a co s& quan trong cho viéc danh gia va khai thac cac hoat tinh sinh hoc cua
tinh dau ho Gurng.

Tinh dau Gung nhon (Zingiber acuminatum) c6 dic trung ndi bat bsi ham
luong sesquiterpene hydrocarbon rét cao, chiém khoang (54,54 %) tong thanh phan
tinh dau. Trong do, a-Zingiberene 1a hop chit vu thé véi ham luong (27,3%), tiép
theo 1a f-sesquiphellandrene (6,55%), f-phellandrene (5,49%), a-curcumene (4,83%)
va f-bisabolene (4,45%). Két qua nay cho thay tinh ddu Ging nhon mang dic trung
chemotype giau sesquiterpene hydrocarbon, twong tu nhiéu loai thudc chi Zingiber
d3 duoc cong bd trude day [43]. Nhom oxygenated monoterpene ciing hién dién voi
ty 1¢ déng ké thong qua cac hop chit nhu endo-borneol (8,81%), a-citral (8,78%), f-
linalool (4,03%) va f-citral (2,67%). Su hién dién dong thoi cia sesquiterpene
hydrocarbon va oxygenated monoterpene cho thiy tinh dau Girng nhon c6 thanh phan
hoa hoc twong ddi da dang va tiém nang hoat tinh sinh hoc cao.

Khac véi Ging nhon, tinh dau Dia lién (Kaempferia galanga) c6 thanh phan
héa hoc twong dbi don gian nhung tip trung manh vao nhém phenylpropanoid
(86,09%). Tong ham luong hai hop chét chinh 1a (E)-Ethyl cinnamate (53,23% )va
(E)-Ethyl-p-methoxycinnamate dat khoang (32,64%) tong thanh phan tinh dau. Day
1a dic diém hoa hoc dic trung cua nhiéu mau tinh ddu Kaempferia galanga da dugc
ghi nhan trudc day [53,54]. Nhom sesquiterpene trong tinh dau Pia lién chi chiém ty
1¢ thap (1,39%), trong khi monoterpene oxygen hoa dat khoang (10,86%). Diéu nay
cho thay tinh dau Dia lién cé xu huéng uu thé bai cac hgp chat thom thuoc nhom
cinnamate hon la cac terpenoid dac trung nhu & cac loai con lai. Ham lugng

phenylpropanoid rat cao ¢ thé 1a yéu td quan trong quyét dinh hoat tinh sinh hoc
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manh cua tinh dau Dia lién, dic biét 1a kha nang khang con trung va diét 4u trung
mudi.

Tinh dau Nghé tring (Curcuma aromatica) cho thay su khac biét dang ké giira
hai miu nghién ctru N1 va N2. O mau N1, thanh phan héa hoc vu thé gdm oxygenated
sesquiterpene, sesquiterpene hydrocarbon va phenylpropanoid. Hop chit chinh gdm
Ethyl p-methoxycinnamate (14,25%), Curzerene (9,97%) (E)-Ethyl cinnamate
(7,3%), trans-f-Elemenone (5,53%), Germacrone (1,16%), Farnesene epoxide
(0,82%) va Viridiflorol (0,55%), p-Elemene (3,75%), yp-Elemene (1,18%), a-
Farnesene (1,61%) va Germacrene D (0,99%), 2-Bornanone (2,66%), Isoborneol
(1,02%), endo-Borneol (0,18%) va 1,8-Cineole (0,21%),

Trong khi d6, mau N2 lai ¢6 ham luong rat cao cua Methyl isocostate (22,36%)
va Curzerene (11,51%), dong thoi ham luong phenylpropanoid giam manh (0,84%)
so v6i mau N1 (21,55%). Két qua nay cho thiy su ton tai ciia cac hop chat hoa hoc
chiém vu thé khac nhau trong cung loai Nghé tring (Curcuma aromatica). Sy khac
biét vé& nay c6 thé lién quan dén didu kién sinh thai, thoi diém thu hai, do tudi cay va
yéu tb di truyén [47,60].

Ca hai mau Nghé trang déu chtra ham luong twong ddi cao cac oxygenated
sesquiterpene nhu Curzerene, Germacrone, f-Elemenone va Farnesene epoxide. Day
1a nhém hop chét thuong duogc ghi nhan c6 hoat tinh sinh hoc manh, dac bi¢t 1a kha
ning khang khuan, chéng oxy hoa va giy doc ddi véi con tring [37,55]. Ngoai ra, su
xuat hién ctia nhiéu hop chit chwa dinh danh (Unknown compounds) v6i ham luong
dang ké cho thiy thanh phan héa hoc cta tinh diu Nghé tring kha phirc tap va co thé
chira cac ciu tir dic hitu chua duoc ghi nhan trong thu vién phé GC-MS.

Déi v6i tinh ddu Riéng nép (4lpinia galanga), ca hai mau 18 — 10 va 18 — 11
déu co thanh phan héa hoc twong ddi tuong ddng, v6i cac nhom hop chit chinh gdm
monoterpene oxygen hoa, sesquiterpene hydrocarbon va phenylpropanoid. Hai hop
chat chiém wu thé & ca hai mau 1a 4-Allylphenyl acetate va 1,8-Cineole. Tuy nhién,
ham lugng cac hop chat nay co su bién dong theo thoi diém thu mau. Cu thé, ham
lugng 4-Allylphenyl acetate & mau 18-11 (41,16%) cao hon mau 18/10 (38,94%),
trong khi ham lugng 1,8-Cineole gidm nhe 25,42% xuéng 23,91%. Mot s
sesquiterpene  hydrocarbon nhu  f-Caryophyllene, f-Bisabolene va f-
Sesquiphellandrene ciing c6 xu hudéng ting & mau thu thang 11. Sy thay d6i dinh
luong giira hai miu Riéng nép cho thay qua trinh sinh téng hop cac hop chat thi cap
trong cay chiu anh huéng manh béi giai doan sinh truéng va diéu kién moi truong.
Theo nhiéu nghién ctru truée ddy, ham luong terpenoid trong tinh dau ho Gung c6

thé bién dong dang ké theo mua vu, d6 tudi cay va diéu kién sinh thai [43,54].
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So sanh tong thé giita cac loai cho thdy mdi loai tinh dau déu cé dic trung
chemotype riéng biét. Girng nhon wu thé boi sesquiterpene hydrocarbon, Dia lién giau
phenylpropanoid, Nghé tring ndi bat voi oxygenated sesquiterpene, trong khi Riéng
nép chtra dong thoi ham lwong cao monoterpene oxygen héa va phenylpropanoid. Su
khac biét nay phan anh dic diém sinh tong hop hop chit thir cip dic trung cia timg

chi trong ho Zingiberaceae.

CAC NHOM HQP CHAT CHINH TRONG
TINH DAU CAC LOAI NGHIEN CUU

Sesquiterpenes Monoterpenes Phenylpropanoid Esters

DL1 - Dja Lién Glrng Nhon Riéng 18/10 Riéng 18/11 N1 - Nghé Trang N2- Nghé Trang

Bicu d6 3.1. Cac nhom hop chat chinh trong tinh dau cc loai nghién ciu
Tu bi€u do 3.1 cho thay su khac biét ciia cac nhdém hop chat chinh tao nén dac

trung riéng cua timg loai: Dia 1ién c6 ham lugng phenylpropanoid cao nhét (86,09%),
trong khi Gung nhon c6 ham lugng sesquiterpene cao vuot troi (54,54%). Hai mau
Riéng nép c6 ham luong ester va monoterpene oxygen hoa cao, con Nghé tring giau
oxygenated sesquiterpene va chira nhiéu hop chét chua dinh danh. Nhiing khac biét
nay c6 y nghia quan trong d6i voi hoat tinh sinh hoc ctia tinh dau, do mdi nhom hop
chét c¢6 co ché tac dong sinh hoc khac nhau. Nhiéu nghién ctru cho thiy sesquiterpene
hydrocarbon nhu a-Zingiberene, f-Sesquiphellandrene va f-Caryophyllene c6 kha
nang gy doc than kinh va xua dudi con tring [55].

Trong khi do, cac monoterpene oxygen hoa nhu 1,8-Cineole, terpinen-4-ol va
borneol c6 kha ning tac dong 1én hé than kinh trung wong ctia con tring va 1am ting
tinh thAm sinh hoc cta cac hop chat khac [44]. Nhém phenylpropanoid nhu Ethyl
cinnamate, Ethyl p-methoxycinnamate, Methyleugenol va Eugenol dugc ghi nhan c6
hoat tinh khéng khuﬁn, chéng oxy hoda va larvicidal manh [54,61]. Su hi¢n dién déng
thoi cta nhiéu hop chit thudc cadc nhém hoa hoc khac nhau cho théy hoat tinh sinh
hoc ctia céc tinh dau khong chi phu thudc vao mdt hop chat riéng 1é¢ ma con lién quan

dén hiéu tng hiép ddng giita cac cdu tir trong tinh dau. Hiéu tng hiép dong nay co
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thé lam ting kha ning gay doc ddi véi du tring mudi, dong thoi gbp phan nang cao
hoat tinh khang khuan va chdng oxy héa cua tinh dau [55].

Nhin chung, két qua nghién ctru cho thiy cac tinh dau thudc ho Gung trong
nghién ctru déu 1a ngudn nguyén liéu giau terpenoid va phenylpropanoid co hoat tinh
sinh hoc cao. Sy khac biét vé thanh phan héa hoc giita cac loai va giira cac mau trong
cung loai phan anh anh huéng cia yéu té di truyén, diéu kién sinh thai va thoi diém
thu hoach dén qua trinh sinh téng hop hop chat thir cip cua thuc vét tinh dau. Day 1a
co s& khoa hoc quan trong cho viéc lya chon nguén nguyén li¢u va dinh huéng nghién

clru phat trién cac ché pham sinh hoc c6 ngudn gbe thue vat.
3.3. KET QUA THU NGHIEM HOAT TiNH CHONG MUOI AEDES
3.3.1. Curuma romatica Salisb — Ngh¢ tring

Bang 3.8. Két qua thir nghiém hoat tinh diét 4u trang mudi Aedes cia TD
Nghé tring N2 (18/1/2025)

Nghé trang-N2 - Ae. aegypti (18/01/2025)
C (ug/mL) | Lan | 24h 48h Ethanol
lip | Chét | Song | Chét | Song
100 R1 (25 |0 25 |0
R2 [25 |0 25 |0
R3 |25 |0 25 |0
R4 (25 |0 25 |0
50 R1 (25 |0 25 |0
R2 (25 |0 25 |0
R3 (25 |0 25 |0
R4 (25 |0 25 |0
25 RI [10 [15 [22 |3
R2 [25 |0 25 |0
R3 [21 |4 25 |0
R4 [25 |0 25 |0
12,5 Rl [0 25 |1 24
R2 |0 25 |2 23
R3 |0 25 |0 25
R4 |0 25 |2 23
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Biing 3.9. Két qua thir nghiém hoat tinh diét 4u tring mudi Aedes ciia TD
Nghé trang N2 (25/2/2025)

TD Nghé trang N2 - de. aegypti (25/02/2025)
C (ug/mL) |Lan | 24h 48h Ethanol
lip | Chét | Song | Chét | Song
50 R1 |25 |0 25 |0
R2 |25 |0 25 |0
R3 |25 |0 25 |0
R4 125 |0 25 |0
25 R1 |25 |0 25 |0
R2 |25 |0 25 |0
R3 |25 |0 25 |0
R4 125 |0 25 |0
12,5 R1 |0 25 1 24
R2 |2 23 2 23
R3 |1 24 1 24
R4 |1 24 1 24
6,25 R1 |0 25 0 25
R2 |0 25 0 25
R3 |0 25 0 25
R4 |0 25 0 25
Ty 1€ tr vong cua au trung Ty l¢ tw vong cua au trung
muoi Aedes aegypti khi ti€p muoi 4edes aegypti khi tiep
xuc voi tinh dau nghé trang N2 xuc va1 tinh dau nghé trang
(25/2/2025) N2 (18/1/2025)
120 120%
100 100% 10 o
80 80%
60 60%
40 40%
20 20%
0 0% %
6.25 12.5 25 50 100 <0 - s
Ty 1& t&r vong Abbott 24h (%) = Phin trém hiéu lyc (24h)
Ty |é t&r vong Abbott 48h (%) ==Phan tram hiéu lyc (48h)

Biéu do 3.2. Ty Ié tir vong cuia au tring mudi Aedes khi tiép xtc véi tinh dau
Nghé¢ trang N2 (do ngay 18/1/2025) va (do ngay 25/2/2025)
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Mau N2: Két qua thir nghiém hoat tinh diét 4u tring mudi cta tinh diu Nghé
tring Curcuma aromatica mau N2 d6i v6i Aedes aegypti cho thiy tinh dau cé hoat
tinh larvicidal rdt manh & cac ndng d6 tir 25-100 pg/mL.

Tai nong d6 100 pg/mL va 50 pg/mL, ty 1é tir vong cua au triung dat 100% sau
ca 24 gid va 48 gio tiép xtc. Pidu nay chung to tinh dau Nghé tring Curcuma
aromatica N2 ¢6 kha ning gy doc nhanh va manh ddi v6i 4u tring mudi. Theo tiéu
chi danh gia cua Pavela (2015) [44], tinh dau thyc vat c6 kha ning giy tir vong hoan
toan & nong do <100 pg/mL duoc xem 14 cé tiém ning cao dé phat trién ché pham
diét au trung sinh hoc.

O ndng d6 25 pg/mL, tinh dau van thé hién hoat tinh manh véi hiéu lyc 81%
sau 24 gio, 97% sau 48 gio. K&t qua nay cho thy tac dung diét 4u tring cta tinh dau
c6 xu huéng phu thudc vao thoi gian tiép xuc. Sy gia ting ty 18 tir vong sau 48 gio
cho thay cac hop chat trong tinh dau c6 kha nang tich lity doc tinh hodc tac dong kéo
dai 1én hé sinh 1y cta du trung Aedes aegypti. Nguoc lai, & ndng d6 12,5 pg/mL, hoat
tinh diét 4u trung giam manh véi ty 1é tir vong chi dat 0% sau 24 gid, 5% sau 48 gio.
Diéu nay cho thdy ndng d6 tdi thiéu dé tinh dau phat huy tac dung larvicidal hiéu qua
nam trong khoang trén 12,5 pg/mL. Hoat tinh sinh hoc cta tinh dau thyc vat thuong
phu thudéc manh vao n@mg dd do kha nang tac dong cuia cac hop chat dé bay hoi 1én
hé than kinh c6n trung giam nhanh & ndng do thap[55]. Hoat tinh diét 4u tring manh
cta tinh dau Nghé tring Curcuma aromatica N2 c6 thé lién quan truc tiép dén thanh
phan héa hoc dic trung ctia mau tinh dau nay.

Két qua GC-MS cho thay tinh dau Nghé tring Curcuma aromatica N2 chtra
ham lugng cao cac oxygenated sesquiterpene va phenylpropanoid nhu:Methyl
1socostate (22,36%), Curzerene (11,51%), p-Elemenone (6,55%), p-Elemene
(3,62%), Germacrone (1,63%), S-Santalol (1,52%). Nhiéu oxygenated sesquiterpene
6 kha ning:phé hity biéu mo rudt, gy rdi loan ho hép, e ché enzyme than kinh cia
au trung mudi[44].

bac bié¢t, Curzerene va Germacrone dugc ghi nhan c6 hoat tinh sinh hoc manh
d6i v6i nhiéu loai con tring nho kha ning gay rdi loan hé than kinh va qua trinh trao
d6i chét [37]. Ngoai ra, -Elemenone va f-Elemene 1a cac sesquiterpene dugc ching
minh c6 kha nang gay ddc té bao va tac dong 1én hé than kinh con tring [55]. Sy hién
dién dong thoi clia cac hop chat ndy co thé tao hiéu tmg hiép dong, gop phan lam ting
dang ké hoat tinh larvicidal cua tinh dau Nghé trang N2. Ngoai cac hop chét da dinh
danh, mau Nghé trang Curcuma aromatica N2 con chtra nhiéu hop chat chua xac dinh
v6i ham luong twong ddi cao nhu: Unknown compound 1 (11,83%), Unknown
compound 2 (6,09%), Unknown compound 3 (4,93%). Cac hop chat nay co thé gop
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phr:in tao nén hoat tinh sinh hoc manh cua tinh dau thong qua co ché hiép dff)ng hoac
c6 thé 1a cac cu tir larvicidal méi chua duge cong bd [47].

Két qua nghién ctru cho thiy tinh diu Nghé tring Curcuma aromatica mau N2
c6 tiém ning rat 16n trong phat trién ché phdm sinh hoc diét 4u trang mudi Aedes
aegypti. Day 1a co s¢ khoa hoc quan trong cho cac nghién ctru tiép theo vé: xac dinh

LCso va LCoo, phan l4ap hoat chit chinh, nghién ctru co ché tac dong,
3.3.2. Kaempferia galanga L —Pia lién

Bing 3.10. Két qua thir nghi¢m hoat tinh diét 4u tring mui Aedes ciia TD
DPia lien DL2 do ngay (18/01/2025)

TD Dija lién DL2 - de. aegypti (18/01/2025)

C (ug/mL) |Lan | 24h 48h Ethanol
lip | Chét | Song | Chét | Song

100 R1 |25 |0 25 |0
R2 [25 |0 25 |0
R3 |25 |0 25 |0
R4 [25 |0 25 |0

50 R1 |25 |0 25 |0
R2 |25 |0 25 |0
R3 |25 |0 25 |0
R4 |25 |0 25 |0

25 RI |16 |9 21 |4
R2 [17 |8 23 |2
R3 |16 |9 21 |4
R4 |15 [10 [20 |5

12,5 RI [0 25 |0 25
R2 |0 25 |0 25
R3 |0 25 |0 25
R4 |0 25 |0 25

Béng 3.11. Két qua thir nghi¢m hoat tinh diét 4u triing mudi Aedes ciia TD
__ Dialién DL2 (25/2/2025)
TD Dia lidn DL2 - Ae. aegypti (25/02/2025)

C (ug/mL) |Lan | 24h 48h Ethanol
lip | Chét | Song | Chét | Song

50 RI [25 |0 25 10
R2 [25 |0 25 10




R3 |25 0 25 0
R4 |25 0 25 0
25 R1 |25 0 25 0
R2 |23 2 25 0
R3 |24 1 25 0
R4 |23 2 25 0
R1 |0 25 0 25
R2 |0 25 0 25
12,5
R3 |0 25 0 25
R4 |0 25 0 25
6,25 R1 |0 25 0 25
R2 |0 25 0 25
R3 |0 25 0 25
R4 |0 25 0 25
: _ [v 1é tir vong cua au trung
I_\-llﬁ. tir vong cua au ”_'1”.152 mudi Aedes aegypti khi tiép
e - IL_)L./U.{{ aegypit .1\1“. hep xuic voi tinh dau dia lién PL2
xuc vol tinh dau dia lién (18/01/2025)
DL2 (25/2/2025) -
120 120
100 100
80 80
60 60
40 40
20 20
0 0
50 25 12.5 6.25 100 50 25 12.5

Ty 1& tlr vong Abbott 24h (26)

Ty 1& tl¥ vong Abbott 24h (%)

Ty l&é tlr vong Abbott 48h (%) Ty |& tir vong Abbott 48h (%)

Bicu d6 3.3. Ty I¢ tir vong cua au triing mudi Aedes khi tiép xic vai tinh
dau bia lien DL2 (do ngay 18/1/2025 va 25/2/2025)

Mau DL2: Két qua thir nghiém hoat tinh diét 4u tring mudi cua tinh dau
Kaempferia galanga mau DL2 ddi voi Aedes aegypti cho thiy tinh dau c6 hoat tinh
diét 4u trung manh & cac ndng d6 tir 25-100 pg/mL. Hoat tinh diét 4u trung Aedes
aegypti cao & ndng do >50,0 pg/mL, voi ty 16 tir vong dat 100% sau 24 gid va duy tri
dén 48 gio. O ndng d6 25,0 pg/mL, mau do ngdy 25/2 thé hién hoat tinh manh hon
so voi mau do ngay 18/1. Cu thé, ty 18 tir vong ctia mau do 25/2 dat 96,0% sau 24 gio
va tang lén 100% sau 48 gig, trong khi mau do 18/1 dat 84,0% sau 24 gio va dat 100%
sau 48 gid. Két qua nay cho thay hiéu luc diét 4u tring cua tinh dau ting theo thoi

gian tiép xtic, ddng thdi phan anh sy khac biét nhat dinh vé hoat tinh sinh hoc gitra
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hai thoi diém do mau. O cac nong d6 <12,5 pg/mL, mau khéng ghi nhan hoat tinh
gay chét dang ké. Nhin chung, mau DL2 do ngay 25/2 cho hiéu qua diét 4u tring cao
hon nhe so v6i mau do ngay 18/1, dic biét tai ndng do trung gian 25,0 pg/mL.
Thanh phan héa hoc cua tinh ddu Dia lién twong d6i don gian nhung tap trung
chu yéu vao nhom phenylpropanoid, voi hai hop chét chiém wu thé 13 (E)-Ethyl
cinnamate (53,23%) va (E)-Ethyl-p-methoxycinnamate(32,64%). Cac hop chat
thudc nhém phenylpropanoid c6 kha ning xua dudi con tring, gay doc than kinh dbi
v6i du tring mudi va e ché enzyme acetylcholinesterase[55]. Do d6, day c6 thé 1a
nhom hop chit déng vai tro chinh trong hoat tinh diét 4u tring mudi Aedes aegypti
cta tinh dau Dia lién. Ngoai cac din xuét cinnamate, tinh dau con chia mot sd
monoterpene oxygen hoa endo-Borneol (4,52%), 1,8-Cineole (3,21%), Terpinen-4-ol
(0,13%), a-Terpineol (0,14%). Cac monoterpene oxygen hoa thuong c6d hoat tinh
khang khuan, chéng oxy héa, chdng viém va hd tro hoat tinh khang con tring. Dac
biét, 1,8-cineole dugc ghi nhan c6 kha ning giy doc ddi véi Au trang Aedes aegypti
thong qua tac dong I1én hé than kinh con tring [43]. Bén canh d6, tinh dau con chira
mot lugng nhéd sesquiterpene hydrocarbon nhu f-elemene, y-elemene, cyperene, J-
cadinene va a-caryophyllene. Mic di ham lwong khong cao, cac hop chat nay c6 thé
g6p phan tao hiéu tng hiép dong, lam ting hoat tinh sinh hoc cua tinh dau [55].
Nghién ctru cho thay tinh dau Pia lién 14 ngudn nguyén liéu giau hop chat
phenylpropanoid ¢6 hoat tinh sinh hoc manh, dac biét lién quan dén hoat tinh diét u
trung mudi Aedes aegypti. Pay la co s& khoa hoc quan trong cho dinh huéng phat

trién cac ché phém sinh hoc ngu@)n géc thuc vat phuc vu kiém soat mudi truyén bénh.
3.3.3. So sanh hoat tinh chong mudi Aedes ciia Nghé tring va Pia lién
Bang 3.12. Két qua hoat tinh LCsg va LCg N2 va DL2 sau 24h va 48h

Essential oil LCs0 (95% limits) LCo0 (95% limits) |32 | p
24h

Curuma Aromatica
(N2)

Kaempferia 23.30 (21.77-24.51) 30.82 (28.62-35.50) | 3.143 | 0.208
galanga (DL2)

21.31(19.49-22.60) 27.41 (25.84-30.01) | 0.066 | 0.968

48h

Curuma Aromatica
(N2)

Kaempferia
galanga (DL2)

17.18 (15.91-18.65) 21.77 (19.91-24.55) | 0.014 | 0.993

20.82 (18.95-22.15) 26.51 (25.00-28.79) | 0.039 | 0.981
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Két qua danh gi4 hoat tinh diét au tring mudi Aedes aegypti tai Bang 3.14 cho
thiy ca hai miu tinh dau Curcuma aromatica (N2) va Kaempferia galanga (DL2) déu
thé hién kha ning gay doc dang ké d6i voi Au trung mudi & ca hai thoi diém khao sat
sau 24 gior va 48 gid. Gia tri LCso va LCop ctia cic mau tinh dau déu ndm & mirc thip,
phan anh hiéu qua diét 4u tring twong d6i manh cia cac hop chat co trong tinh dau
d6i v6i ddi twong nghién ciru. Sau 24 gio xir 1y, tinh dau Curcuma aromatica (N2)
cho gi4 tri LCso va LCoo 1an lwot 14 21,31 ppm va 27,41 ppm, thap hon so véi tinh dau
Kaempferia galanga (DL2) v&i cac gia tri twong img 1a 23,30 ppm va 30,82 ppm.

Két qua nay cho thiy tinh dau Nghé trang Curcuma aromatica (N2) c6 hoat
tinh diét Au tring manh hon so véi tinh dau Dia lién Kaempferia galanga (DL2) trong
cung diéu kién thi nghiém. Sau 48 gio tiép xuc, hiéu luc diét au tring cua ca hai miu
tinh dau tiép tuc tang 18n, thé hién qua su giam dang ké ctia cac gia trj LCso va LCo.
Cu thé, ddi voi mau N2, gia tri LCso giam xudng con 17,18 ppm va LCoo dat 21,77
ppm; trong khi mau DL2 ¢6 LCso va LCoo 1an luot 13 20,82 ppm va 26,51 ppm. Xu
hudng giam gia tri LC theo thoi gian cho thay thoi gian tiép xtic ¢6 anh huong rd rét
dén hiéu qua gay doc cua tinh dau déi véi 4u tring mudi. Két qua nay phu hop véi
nhiéu nghién clru trude day vé hoat tinh larvicidal cua tinh dau thuc vat, trong do doc
tinh thudng ting dan theo thoi gian tiép xtac do su tich lily va tic dong kéo dai cua
cac hop chit hoat tinh 1én co thé con trung [44], [55].Su khac biét vé hoat tinh gifra
hai mau tinh dau c6 thé lién quan truc tiép dén sy khac nhau vé thanh phan hoa hoc.

Tinh diu Curcuma aromatica chita ham luong cao cac oxygenated
sesquiterpene nhu methyl isocostate, curzerene va f-elemenone. Pay la nhitng hop
chat da duoc ghi nhan c6 kha nang tdc dong 1én hé than kinh con trung, lam r6i loan
hoat dong sinh 1y va gay chét 4u trung [37], [55]. Ngoai ra, su hién dién cua céc cAu
tr nhu germacrone va f-santalol ciing c6 thé gdp phan ting cudng hoat tinh sinh hoc
ctia tinh dau théng qua co ché tac dong phdi hop giira nhiéu hop chat. Déi véi tinh
dau Kaempferia galanga, thanh phan héa hoc wu thé 1a cac hop chat phenylpropanoid
nhu (E)-Ethyl cinnamate va (E)-Ethyl-p-methoxycinnamate. Cac hop chét nay dugc
biét dén v6i kha niang xua dudi con tring, giy doc than kinh va {rc ché enzyme
acetylcholinesterase ¢ con trung [54], [61].

Tuy nhién, mic dui ¢6 ham luong phenylpropanoid cao, hoat tinh diét au tring
ctia mau Pia lién Kaempferia galanga (DL2) van thip hon so v&i mau Nghé tring
Curcuma aromatica (N2) . Diéu nay cho thdy hiéu qua sinh hoc ctia tinh dau khong
chi phu thudc vao ham lugng ciia hgp chat chinh ma con chiu anh huéng béi sy tuong
tac gita cac cu tir trong hon hop tinh dau. Hiéu ing hiép dong hodc d6i khang gitra

céc hop chét ¢ thé 1am thay doi dang ké hoat tinh sinh hoc tong thé cua tinh dau.
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Bén canh d6, cic gia tri x* thap va p > 0,05 & ca hai mau tinh dau cho thidy mé
hinh phén tich Probit phu hop t6t véi sb liéu thue nghiém, dong thoi phan anh do tin
cdy twong ddi cao cua két qua nghién ctru. Khoang tin cay 95% ciia cac gia tri LCso
va LCoyo trong dbi hep, chiing t6 s6 liéu thu duoc co tinh 6n dinh va do chinh xac tot.

Két qua nghién ctru cho thdy ca hai miu tinh dau Nghé tring Curcuma
aromatica (N2) va Dia lién Kaempferia galanga (DL2) déu c6 tiém ning tng dung
trong kiém soat sinh hoc mudi Aedes aegypti. Trong d6, tinh dau Nghé tring thé hién
hoat tinh diét 4u tring noi bat hon, cho thiy tiém ning phat trién thanh ngudn nguyén
liéu tu nhién phuc vu nghién clru va san xuét cac ché phém diét au tring mudi cé

ngudn gdc thyc vat theo hudng an toan va than thién voi moi truong.
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KET LUAN VA KIEN NGHI
KET LUAN

Két qua vé& ham luong tinh dau duoc xac dinh bang phuong phap chung cit
16i cudn hoi nudc tir ¢t ciia cac loai Gung nhon Zingiber acuminatum Valeton (Binh
Thuén) 12 0,105%, Riéng nép Alpinia Galanga (Khanh Hoa) 14 0,1125%, Nghé tring
Curuma aromatica Salisb (Dik Lawsk) 1a 0,135% va Dia lién Kaempferia galanga
(Nghé An) 13 0,18%. Két qua cho thiy c6 sy twong ddng nhau vé hiéu suat thu hoi
tinh dau trong d6 Pia lién Kaempferia galanga cho ham luong tinh diu cao nhat
(0,18%).

Két qua phan tich thanh phan hoa hoc bang phuong phap GC-MS cho thiy
cac tinh dau thudc ho Gung trong nghién citu ¢6 thanh phan hoéa hoc da dang, chil
yéu gdm cac nhom monoterpene, sesquiterpene, esters va phenylpropanoid. Mdi loai
thé hién dic trung riéng biét, tinh dau Gung nhon Zingiber acuminatum uwu thé boi
sesquiterpene dac trung cua chi Zingiber a-Zingiberene (27,3%), -
sesquiphellandrene (6,55%) va mot sé hop chat c6 ham luong tuwong ddi trong miu
nhu endo-borneol (8,81%), a-citral (8,78%); Dia lién (Kaempferia galanga) gidu
phenylpropanoid hai hop chat chinh 14 (E)-Ethyl cinnamate (53,23%) va (E)-Ethyl-
p-methoxycinnamate (32,64%) ; Nghé tring (Curcuma aromatica) giau sesquiterpene
va phenylpropanoid miu Nghé tring (Curcuma aromatica) N1 Ethyl p-
methoxycinnamate (14,25%), Curzerene (9,97%) (E)-Ethyl cinnamate (7,3%), mau
Nghé trang (Curcuma aromatica) N2 lai ¢6 ham lugng rat cao ctia Methyl isocostate
(22,36%) va Curzerene (11,51%);trong khi Riéng nép Alpinia galanga monoterpene
oxygen VA phenylpropanoid 4-Allylphenyl acetate & mau thu ngay 18-11 (41,16%)
cao hon mau thu ngay 18/10 (38,94%), trong khi ham lwgng 1,8-Cineole giam
(25,42)% xudng (23,91)%. , i i

Luén van cling danh gia dugc hoat tinh diét au truing muoi Aedes ctia cdc mau

tinh dau. Tinh dau Nghé trang Curcuma aromatica N2 va Dia lién Kaempferia
galanga DL2 déu thé hién hoat tinh diét 4u tring mudi Aedes aegypti manh & ca hai
thoi diém khao sat 24h va 48h. Trong d6, tinh dau Nghé tring Curcuma aromatica
N2 ¢6 hoat tinh manh hon véi gid tri LCso va LCoo thap hon so véi tinh dau Dia lién
Kaempferia galanga DL2. Sau 48h xur 1y, tinh dau Nghé trang Curcuma aromatica
N2 cho gié tri LCsova LCo lan lugt 14 17,18 ppm va 21,77 ppm, thap hon so véi tinh
dau Pia lién Kaempferia galanga DL2 véi gia tri LCso va LCoo twong tng 1a 20,82
ppm va 26,51 ppm. C4c gié tri ¥ thap va p > 0,05 chirng té mé hinh phan tich Probit
phu hop va két qua co do tin cay cao

Két qua cta nghién ctru gop phan bo sung dit liéu vé thanh phan héa hoc va
hoat tinh sinh hoc cta tinh dau tir cac loai thuc vét thude ho Gung tai Viét Nam, déng

thoi cung cap co sé khoa hoc cho viée dinh hudng khai thac ngudn hgp chat ty nhién
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nguon goc thuc vat an toan va than thi€n véi moi trudong trong phat trién cac ché

pham sinh hoc kiém soat mudi truyén bénh.
KIEN NGHI

Két qua nghién ctru 1a co sé khoa hoc quan trong cho viée kién nghi tiép tuc
dinh hudng nghién ctru tiép theo vé hoat tinh diét 4u tring mudi va phat trién ché
pham sinh hoc nguén gdc thuc vat.

Kién nghi tiép tuc nghién ciru sdu hon vé thanh phan héa hoc ctia tinh dau theo
mua vu, diéu kién sinh thai va cac phwong phéap chiét xuat khac nhau nham danh gia
su bién dong ctia cac hop chat chinh ciing nhu anh huéng cua ching dén hoat tinh
sinh hoc. Nén tién hanh phén l4p va xac dinh hoat tinh riéng 1¢ ciia cac hop chat chi
yéu trong tinh dau nham 1am 13 vai tro cua ting cau tir trong hoat tinh diét 4u tring
mudi Aedes aegypti. Can mé rong nghién ctru co ché tac dong cua tinh dau va cac
hop chit thanh phan 1én hé sinh 1y cta au tring mudi nham 1am sang t6 co ché gay
doc va kha nang tmg dung thuce tién trong kiém soat vector truyén bénh.

Kién nghi thyc hién cac nghién ctru danh gia ddc tinh ddi véi sinh vat khong
muc tiéu, kha ning phan hiiy sinh hoc va hiéu qua tmg dung ngoai thuc dia nham
dinh huéng phat trién cac ché pham sinh hoc c6 tinh an toan va kha ning tmg dung
cao trong thuc tién. Trong twong lai, c6 thé nghién ctru phat trién cac dang ché phim
nhu nhil twong nano, vi nang hodc phdi hop tinh dau véi cic tac nhan sinh hoc khac

nham nang cao hi€u qua ton luu va hoat tinh diét au trung muoi.
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PHU LUC
PHU LUC 1. DUNG CONG THUC ABBOTT TiNH TY LE CHET CUA CAC
NHOM DUQC THU NGHIEM
Tinh toan cho tirng ndng d6: TD gimg den ND1 - Ae. aegypti (18/01/2025)

Dbi chimng EtOH (X): O tat ca cac ndng do, nhom dbi ching co 100% au tring
song sau 24h va 48h. Abbott correction khong thay d6i két qua vi tit ca cac 4u trung
d6i chimg déu sdng. Nong do 100 pg/mL. Tat ca au trang chét (100% tir vong sau
24h va 48h). Khong can diéu chinh, tir vong thuc té = 100%.

Nong d6 50 pg/mL
Sau 24h

\ A A \ X 6+6+11+10
Trung binh s0 4u trung chét: (6+6+11+10)

=8,25

Ty 18 tir vong: <= x 100 = 33%

Sau 48h

Trung binh s6 au tring chét: w = 15,75

Ty ¢ tir vong: —= x100 = 63%

Nong d6 25 pg/mL va 12,5 pg/mL Khong c6 au trung chét sau 24h va 48h.
Ty I¢ to vong = 0%.

Két luan
Nong d6 (ug/mL) Ty 1€ tir vong (24h) Ty I¢ tor vong (48h)
100 100% 100%
50 33% 63%
25 0% 0%
12,5 0% 0%

Vi dbi ching c6 100% séng sot, két qua nay khong can diéu chinh theo cong
thirc Abbott. Bé dam bao d6 chinh xac trong thi nghiém, dung dich gbc duoc chuin
bi : hoa tan tinh ddu vao dung méi phii hop, tao thanh hdn hgp ddng nhat. Tir dung
dich gbc nay, nhitng néng do thir nghiém khac nhau duoc pha lodng theo cap s6 nham
xéc dinh ngudng hoat tinh diét 4u tring.

Qua trinh d4nh gia hiéu qua diét 4u tring cta tinh dau : Lam rd khoang nong
d6 thi nghiém: Au tring mudi dugc tiép xtc véi tinh dau ¢ ndng do khac nhau dé
xéac dinh pham vi ndng do c6 tac dung diét au tring trong vong 24 va 48 gio. Thi
nghiém trén au trung tudi I11 va IV: Au tring Aedes aegypti & giai doan phat trién thtr
III hodc IV duogc dua vao coc thuy tinh chira 150 mL nudc, véi mdi 16 thur nghi¢m
gé)m 25 c4 thé. Mdi néng d6 dugce thuc hién lai 4 1an dé dam bao do chinh xac. Quan

sat va ghi nhan két qua: Sau 24 va 48 gio, ty 1& au trung tr vong duogc ghi chép dé xac
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dinh tac dong cua tinh dau. Nhing 4u tring khong c6 phan tmg khi kich thich nhe
dugc coi 14 dd chét. Piéu chinh ty 1& tir vong (néu can): Trong trudng hop ty 18 tir
vong ctia nhom ddi chimg dao dong tir 5-20%, cong thirc Abbott s& duge ap dung dé
hiéu chinh, loai bo sai s6 do cac tac dong cua ngoai canh. Aedes, Anopheles Va Culex
1a 3 loai mudi chinh lan truyén bénh & ngudi trong s6 hon 2700 loai mudi. Trong
d6, Aedes aegypti 14 vector truyén rat nhiéu nhitng cin bénh nguy hiém Iy nhiém
sang ngudi nhu sét xuat huyét, Chikungunya va virus Zika,...[84]. Viét Nam c6 khi
hau nhi¢t déi, nong am gi6é mua, thich hop dé cac loai mudi trén phat trién va lan
truyén bénh. Vi thé, bén canh viéc phat trién cac thude chita bénh do mudi truyén,

nghién ctru cac thudc co6 tac dung xua hay dié€t muoi ciing rat can thiét va cap bach.

PHU LUC 2. KHAO SAT PIA PIEM LAY MAU
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