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Abstract: Lemongrass essential oil is well known for its diverse biological activities, including
antibacterial, antifungal, antioxidant, digestive-supportive, and stress-relieving effects. In particular,
citral-rich lemongrass essential oils (approximately 60-85% citral), constitute an important material
for industrial citral production and serve as a potential substitute for natural lemon essential oil.
Among the medicinal lemongrass species producing citral-rich essential oils, three principal species
have been reported, with citral content varying depending on the species. To accurately identify the
lemongrass species cultivated in the Medicinal Plant Garden of Thanh Do University, the present
study investigated its macroscopic and microscopic characteristics, determined its scientific identity,
and evaluated the essential oil yield and chemical composition. The results demonstrated that the
investigated sample was identified as Cymbopogon flexuosus (Nees ex Steud.) W. Watson. The
essential oil yield was 1.46% (on a dried weight basis), with citral being the predominant constituent,
accounting for 74.72% of the total essential oil composition. Furthermore, using the hydrodistillation
method, the optimal extraction conditions for lemongrass essential oil were investigated and
determined to be an extraction time of 90 min and a water-to-fresh plant material ratio of 5:1 (v/w).
These conditions ensured a high essential oil recovery while reducing energy consumption and solvent

usage during the extraction process.

Keywords: Citral; Cymbopogon flexuosus,; Lemongrass, Essential oil; Micromorphology.

1. Pit véan dé

Chi Cymbopogon gom khoang 120 loai, phan
bd chii yéu & ving nhiét d6i va can nhiét déi thudce
cac nudce chau A, chau Phi. Nhiéu loai dugc trong
pho bién dé khai thac tinh dau phuc vu linh vyc
dugc pham, my pham va thyc pham (B Y &,
2018; Loi, 2015). Trong do6, Cymbopogon
flexuosus (sa diu) 1a loai c6 gia tri nho tinh dau
giau citral, hdn hop hai dong phan geranial va
neral, c6 vai trd0 quan trong trong cong nghiép
huong liéu va tong hop cac hop chit co gia tri
(Yogendra et al., 2021).

Ham lugng va thanh phan hoa hoc cia tinh dau
sa chiu anh huong boi nguon gidng, diéu kién sinh
thai, ché d6 canh tac, thoi diém thu hai va phuong
phap chiét xuat. Ham luong tinh dau trong 14 sa
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thuong dao dong tur 0,6-1,2% vao mua kho va
0,3-0,5% vao mua mua, co thé dat muc cao nhat
tuong ung 1a 1,8% va 0,75%. Trong do, citral 1a
thanh phan chu yéu cta tinh dau sa chanh, chiém
khoang 74,58% trong tinh dau C. flexuosus
(Bhatnagar, 2020; B Y té, 2018). Ngoai ra, su
tuong dong vé hinh thai giita cac loai thudc chi
Cymbopogon dit ra yéu cdu két hop dic diém
hinh thai, giai phdu va thanh phan hoa hoc nhim
hd trg dinh danh va kiém soat chat luong nguyén
liéu.

Tai Viét Nam, mic du d3 c6 nhiu nghién ctru
vé céac loai sa thudc chi Cymbopogon, dic biét 1a
Cymbopogon citratus, trong khi dir liéu vé
Cymbopogon flexuosus van con han ché. Hién
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nay, sa chanh duogc tréng tai Vuon Duoc liéu,
Truong Dai hoc Thanh D6 dé phuc vu dao tao va
nghién ctru, song chua co dit liéu danh gia day du
vé dic diém thuc vat, ham luong va thanh phﬁn
tinh diu ctia ngudn nguyén liéu nay. Vi vy,
nghién ctru dugc thuc hién nham khao sat dic
diém hinh thai, vi phiu, xac dinh diéu kién chiét
xudt pht hop, ham lwong va thanh phan hoa hoc
ctia tinh dau sa chanh, gop phan cung cp co s&
khoa hoc cho viéc nhan dang, danh gia chét luong
va khai thac nguén dugc liéu tai Truong Pai hoc
Thanh Dé.

2. Téng quan nghién ciru

C. flexuosus 1a loai cdy thao, séng nhiéu nam,
than ré phat trién manh, sinh chdi khoé, tao thanh
khom v6i nhidu tép. Cay cao khoang 2,0-2.5 m,
gbc than c6 mau do tia hay tring nhat. Be 14 mau
xanh luc, d6i khi ¢6 mau tia nhat; phién l1a dai
khoang 100 cm, rong 1,5 cm. Cum hoa 16n, truc
hoa tu gdm 10-12 d6t, mang nhiéu bong nhé tan
cung & cac nhanh (B Y té, 2018).

Céc loai thude chi Cymbopogon c6 nhiéu dic
diém hinh thai va ciu tao giai phau tuong dong,
tuy nhién van c6 thé phan biét dwa trén mot s6 dic
diém nhu kich thudc va hinh dang gan gira, do
day phién 1a, mtrc d6 phat trién cia mo cing, sb
luong bo dan phy va sy phan bd té bao hinh quat.
Shah va cong sy (2011) md ta ddc diém vi phau
Cymbopogon citratus v6i 14 moc truc tiép tir goc,
khong cé than chinh, phién la dai, mau xanh lam
sang va c6 mui thom khi bi vo nat. L4 thuong rong
1,3-2,5 cm, dai khoang 0,9 m, dau 1 ra xuéng
(Shah et al., 2011). Nghién ciru twong tw vé hinh
thai hoc va dic diém vi phau cua céac loai thudc
chi Cymbopogon & An D6 di dugc thyc hién
(Iyengar & Chandrashekar, 2019). Theo d6, C.
citratus ¢6 14 mau xanh luc, thfmg, dai, thuén hep
dan vé phia géc, ngon 14 nhon, mét trén hoi rap,
gan giita day va c6 4-6 gan chinh & mdi bén. C.
flexuosus c6 14 dai hon, chiéu dai c6 thé dat téi
130 cm, rong 3,5 cm, phién 14 thang, thu hep dan
vé phia gbc. Trong khi d6, C. nardus ¢ phién 14
hep, mit dudi bong, gan giita mau tring ndi rd,
rong khoang 1,5 cm. Vé dic diém vi phau, mit cét
ngang cla cac loai ndy cho thay chiing c6 ciu tao
giai phiu tuwong ty nhau (Iyengar &
Chandrashekar, 2019).

Sa dju c6 ngudn gbe & An Do va dugce trong &
nhiéu nudc nhiét doi trén thé gidi, bao gém hai

chung chinh, 1a ching than do va chung than
trang. Chung than dé ¢6 ham luong citral trong
tinh dau dat trén 75,0%, cao hon dang ké so vé6i
ching than tring (khoang 9,0%), nén c6 gia tri
khai thac tinh diu cao hon (B9 Y té, 2018).

Theo nghién ctru ctia vé ching C. flexuosus
dugc trong & phia Tay Himalaya, ham lugng tinh
dau dao dong rat rong tir 0,12-1,92%, phu thudc
vao ngudn giéng va thoi diém thu hoach khac
nhau (Chopra et al., 2025). M6t nghién ctru khac
tai vung Uttarakhand (An P9) cho thdy ham
luong tinh dau 14 0,6+0,1% va thanh phan tinh
dau co khoang 25 hop chat chiém ~ 93,15% tdng
lwong tinh dau (Bhatnagar, 2020).

Céc yéu té canh tac nhu diéu kién dét, phan
bon, twdi nude anh huong dang ké dén ning suét
sinh khéi va ham lwong tinh diu trong cAy.
Nghién ctru ctia Mwithiga (2024) cho thdy cdy
tr6ng phu thugc mua ty nhién thu hoach sau 120
ngay c6 ham luong tinh dau cao (0,17-0,23%),
trong khi cay dugc chu dong tudi ti€u thu hoach
sau 180 ngay c6 ham luong tinh diu thip hon
(0,11-0,17%) (Mwithiga et al., 2024).

Nghién ctru phan tich tinh dau cia C.
flexuosus (thudng bang GC-MS) da chi ra ring
ham lugng citral dat 75-87%, geranyl acetate 0,8-
4,9%, geraniol 0,8-4,3%, linalool, citronellol,
citronellal, limonene, sesquiterpene
hydrocarbons (vi du B-caryophyllene), cac ester,
aldehyde khac xuat hién véi ham lugng thap hon
(dudi 2,0-4,0% tly hop chat) hoic thay déi theo
vi tri dia ly (Mwithiga et al., 2024).

Tinh dau sa c6 nhiéu tic dung nhu khang
khuan, khang nim, khir mui, kich thich tiéu hoa,
dong thoi dugc tmg dung rong rdi trong cong
nghiép huong lidu, san xuat xa phong va chiét
tach cac hop chat tu nhién c6 gia tri. Trong mot
nghién ctu in vitro, Adukwu va cong su (2016)
d3 danh gia hoat tinh khang khuan cua tinh dau tir
C. flexuosus va ciia citral tinh khiét (Adukwu et
al., 2016). Ngoai ra, mt nghién cttu so sanh tinh
dau cua C. flexuosus va C. winterianus vé thanh
phan hoa hoc va hiéu qua nhu thudc trir sdu sinh
hoc. Két qua cho thay tinh dau ctia C. flexuosus
c6 ham lugng cao monoterpen va sesquiterpen
(citral, geraniol, citronellal va caryophyllene),
nhitng hop chat nay dong gop chinh vao hoat tinh
sinh hoc manh mé cua tinh dau d6i véi cac loai
sau hai (Venkatesha & Kiran, 2023).
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Nhu vay, C. flexuosus la mot nguf”)n duoc
liéu/tinh dau gi4 tri voi ham luong tinh dau va
chat lwong cao, thanh phan chira cac hop chat dé
bay hoi, dac biét citral. Nhiéu nghién ctru budc
d4u ghi nhén tiém ning sinh hoc da dang cia loai
nay, bao gdm hoat tinh khang khuan, chdng oxy
hoa va kha ning tmg dung nhu thubc trir siu sinh
hoc. Tuy nhién, viéc khai thac C. flexuosus theo
huéng chuan héa phuc vu bao ché va kiém
nghiém tai Truong Pai hoc Thanh D6 van chua
c6 dir lidu hé thdng, dic biét 1 cac dic diém giai
phau — vi phiu gitp dinh danh chinh xac nguén
nguyén liéu. Do do, nghién ciu nay dugc thuc
hién nham x4c dinh cy thé cc dc diém hinh thai,
vi phiu (14, be, than), dong thoi danh gia ham
lwong va thanh phin hoa hoc cua tinh diu loai sa
chanh duoc tréng thue t& tai vuon Dugce liéu —
Truong Pai hoc Thanh Po. Cac két qua thuc
nghiém dat dugc s€ cung cép co so khoa hoc truc
tiép cho viéc nhan dién, kiém nghiém chét luong
va chuan hoa ngudn dugc liéu nay trong cac ing
dung dugc hoc tiép theo.

3. Phwong phap nghién ciru
3.1. Nguyén li¢u

Péi tugng nghién ciru 13 loai sa duoc thu hai
tai vuon Dugc liéu — Truong Dai hoc Thanh D6
trong khoang thoi gian tir thang 4 dén thang 7 nam
2025 va dang ¢ giai doan sinh trudng sinh dudng
6n dinh. Sau khi thu hai, mau dugc giit nguyén
trang dé giam dinh tén khoa hoc; phan 14 tuoi dé
lam tiéu ban vi phau. Nguyén liéu duoc rira sach,
loai bo phan hu hong, 1dy 14 chiét xuat tinh dau;
tinh dau thu dugc dung dé xac dinh thanh phan
hoa hoc.

Mau nghién ctru duge Trung tim Nghién ciru
tréng va ché bién cay thudc Ha Noi, Vién Duge
liéu giam dinh tén khoa hoc la Cymbopogon
flexuosus (Nees ex Steud.) W. Watson, ho Lua
(Poaceae).

3.2. Thiét bi va mdy méc

Céc thiét bi sir dung trong nghién ctru bao gdm
cac thiét bi co ban cua Vién Y - Dugc — Truong
Pai hoc Thanh D6: can phan tich (FA2204B,
Trung Qudc), can sdy 4m (MB25, Ohaus, M),
bép dun binh cau (Onelab, Trung Qudc) va mot sd
thiét bi thong dung trong phong thi nghiém.

Thanh phan héa hoc cua tinh dau dugc phéin
tich bang hé thong sac ky khi ghép khéi phd (GC—
MS, Shimadzu, Nhat Ban).
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3.3. Phwong phdp nghién ciru
3.3.1. M6 ta ddc diém hinh thai va ddic diém vi
phdu

Mo ta dic diém hinh thai gdbm: dang séng,
than, 14, ré, hoa, qua, mui vi, mau sic, kich
thude. ..

Str dung phuong phép nhuém kép dé lam tiéu
ban, quan sat va mo ta dac diém vi phau than, ré,
la.

3.3.2. Phwong phdp chiét xudt

Phuong phép cit kéo hoi nudc duge sir dung
dé chiét tinh dau tir ph?m trén mat dat cua duge
liéu. Cu thé, miu duogc liéu duoc cit thanh céc
doan khoang 2 cm, tién hanh chiét xuét tinh dau
bang phuong phap cat kéo hoi nude. Tinh dau thu
duogc sau qua trinh cit kéo dugc 1am khan bang
NaZSO4.

3.3.3. Phuwong phdp khdo sdt cdc yéu to anh
hweong quy trinh chiét xudt

Khéi lugng duoc lidu cho mbi 14n khao sat 1a
150 g. Cin cir vao thé tich tinh dau thu duoc dé
x4c dinh cac diéu kién chiét xuét toi wu. Tién hanh
khao sat cac yéu tb sau:

a. Thoi gian chiét: Tién hanh khdo sat cic mdc
thoi gian: 30, 60, 90, 120, 150 phut.

b. Ti 1€ dung moi: Khao sat cac ty 1€ dung
mdi/nguyén li¢u: 2:1; 3:1; 4:1; 5:1; 6:1

Phén tich théng ké s lidu: Cac két qua thuc
nghiém dugc phan tich bang phan mém excel.
M3di thi nghiém thyc hién 5 lan.

3.3.4. Phuong phap xac dinh luong nudc trong la
sd

Khéi lugng duoc liéu cho mdi lan khao sat
chinh xac 4,0 g. Can cr vao khéi lugng trude va
sau dé xac dinh ham lugng nude trong 14 sa.
3.3.5. Phuong phdp xdc dinh thanh phan hod hoc

Thanh phéan hoa hoc cua tinh dau sa dugc xac
dinh dya trén hé thong sic ky khi két hop phdi
ph6 GC-MS. Phép phan tich dwogc thyc hién trén
cot mao dan 5Sil MS (30 m x 0,25 mm x 0,25
pm); nhiét d6 dugc thiét 1ap nhu sau: 60°C (giit
trong 2 phut), 60-120°C (tang 3°C/phut, git trong
5 phut), 120-300°C (tang 5°C/phut, gitt trong 3
phit). Khi mang 1a Helium véi toc do dong 3,0
mL/phut. Thé tich mau tiém 1a 1 uL va ty 1& chia
dong 1a 1:50. Pho khdi dugc ghi nhan theo
phuong thic ion héa va cham dién tir (EI) & muc
nang luong 70 eV. Pham vi quét khéi lwong 50-
900 m/z véi toc dd quét 1,0 1an quét/gidy. Thanh
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ph?m héa hoc cta tinh dau dugc xéac dinh dya trén
thoi gian luu, phd khéi luong va duoc dbi chiéu
v6i co so dit liéu pho khdi NIST MS Phién ban
2.2.
4. Két qua nghién ciru
4.1. Két qua nghién citu mé ta dic diém hinh
thdi va vi phdu sd chanh
4.1.1. Béc diém hinh thdi

C6 lau nam, than r& ngin, cimg chic. Than
tron c6 dong, khoe, cao 2,0-3,0 m, duong kinh
1,0-2,0 cm; cac d6t nhin hodc ¢o long to, ¢ gitia
x6p. La xép thanh hai diy hai bén than, don
nguyén thuong hinh dai, gan song song, dai dén
100 cm, rong khoang 1,5 cm; ca hai mat cé long
to; mép rap; géc thuén dan; dinh dang soi, c6 ludi

Hinh 1. Pac diém hinh thai Sa - Cymbopogon flexuosus (Nees ex Steudel) Will. Watson

be nho dang mang dai 2,0-5,0 mm nam giira phién
14 va be. Cum hoa dang chuy kép c6 be 1a béc 1om,
thua, phan nhanh nhiéu cép, mau luc xam, dai dén
30 cm hodc hon; cic méu cd chim 16ng; nhanh
nhiéu, ra xuéng; be 14 bic con dai 1,0-2,0 cm.
Chum hoa dai 1,0-1,7 cm; cac dbt long va cuéng
nho c6 16ng doc mép; Hoa nhé khong cudng, dang
bau duc hep, thuén, 4,0-5,0 x 0,8-1,0 mm; v6 triu
ngoai hoi 16m, c6 nép nhian ngang mo, 16 hai go
doc sudt chidu dai; gitra hai go ¢6 ba gn md; vo
trdu trong c6 rau dai 0,8-1,0 cm; trdu nho co long
to tréng; nhi 3, bao phén mau vang c¢d 1,6-1,8 x
0,3-0,4 mm; bau nhuy 2 voi, c6 tim long trén dinh
(hinh 1).

Ghi chu: a-Toan cdy, b-Lat cdt ngang than; c-mdt trudéc va mat sau la; d, e - Chum hoa; f- hoa;
g- VO trau ngoai, h- vo trau nho, i-vo trdu trong; k-nhi hoa; [-voi nhuy

4.1.2. Pac diém vi phiu
a. Vi phdu ld
La sa c6 cdu tao cua l4 16p hanh (hinh 2).
Phan gan 1a: Bé day 14 khoang 200-600 pm.
Biéu bi (2) ¢ mit sau cua la 1a mot 16p té bao
thanh mong, xép sat nhau, mit ngoai phu 16p
cutin. Trén biéu bi nay c6 thé mang 16ng che chd
(10) va 15 khi (3). Nhiéu b6 mé cting- libe g& quan
sat duoc trén vi phau b tri day dac sat mat dudi
1. Mdi bo ciu tao tir ddm mo cing (1) 1a céc té
bao c6 thanh d3 hoa cing, bat mau xanh thudc

nhudm; bén trong vong mod cung co libe (4) 1a cac
té bao nho, bat mau hong thuée nhudém va gd (5)
1a cac té bao rdng, thanh bit mau xanh thubc
nhudém. Céac bo nay tao thanh cac go twong tng
v6i vi tri cic gan cua 1a (gan song song), khién
biéu bi c6 dang lugn séng. Kich thude cac bo
khong ddng déu, thuong 1 bé rat 16, sau d6 s& co
vai b6 nho (3-6 bo), sau d6 lai d&én bo 16n. Giira
céc bo biéu bi s& hoi 16m vao va thuong xuét hién
16 khi (3), sip xép b6 kha déu din, khoang cach
giita cac bo khoang 50 pm. M6 mém (6) chiém da
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s6 vi phdu, 14 cac té bao thanh moéng, bat mau
héng thudc nhudom. O mit trén, biéu bi 1a mot lop
té bao d6i khi hoa mé cing (8), c6 thé mang 1ong
che cho. M6 cting (7) thanh ting dam, kich thudc
té bao 16n hon va it bi bit boi thé cimg hon so voi
mo cung ¢ mat dudi (1). Khong quan sat duge bo
mo cing — libe gd & mat trén nhu & mit dudi 14.
Phan phién 14: Day khoang 100-150 um, chi
tir 5-10 hang té bao, phan 16n 1a mdé mém (6). C6
thé quan sat dugc tir dudi 1én trén gdm c6 Biéu bi
(2, 9), 16 khi (3), mo cimg (1), libe (4) Va go (5)
tuong ty nhu ¢ phién 14. Cac bo libe — gd Van nam
trong vong mo cimg, vong mé cimg nay ndi lién
gilta mat trén va mat dudi 1a.
Hinh 2. Vi phiu la
&‘)

By 10

5 —1
-’ g i

' ; Iy

Chii thich: 1. M6 cimg; 2. Biéu bi mat dudi; 3.
L6 khi; 4. Libe; 5. G6; 6. M6 mém; 7. Mé ciing
mat trén; 8. Biéu bi trén; 9. Biéu bi ¢ mat trén
phién ld; 10. Long che ché

b. Vi phdu be ld

Vi phau be ¢6 cau tao gan gidng véi vi phau 14
16p hanh (hinh 3), d6 day khoang 500-600 pm.
Lat cat vi phau hinh ludi liém (A), phan cong hon
0 bén ngoai.

Tir ngoai vao trong ctia vi phau co thé quan sat
1an luot: Biéu bi (1) 1a mét 16p té bao thanh mong,
xép sat nhau, mat ngoai phi 16p cutin kha day.
Trén biéu bi ndy c6 thé mang 16ng che chd (8).
Nhiéu boé mé cling — libe g6 bé tri day dic sat mat
ngoai, trong d6 md cing (2) 13 cac té bao co thanh
da hoa cing, bit mau xanh thudc nhudém; bén
trong vong mé cung co libe (3) 1a cac té bao nho,
bit mau hong thudc nhudm va gd (4) 1a cac té bao
rOng, thanh bat mau xanh thudc nhuom. Cac bod
nay tao thanh cac go tuong ing vadi vi tri cac gan
(gan song song), c6 kich thuéc bo khong dong
déu, thuong xen k& giita 1 bé nho va 1 bo to, sap
xép déu dan voi khoang cach khoang 180-200
pm. M6 mém (5) chiém da sb vi phau, 1a cac té
bao thanh mong, bat mau hong thudc nhuém. O
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mat trong cua be 14, biéu bi 1a mot 16p té bao thanh
mong bit mau hong thudc nhuém (7). Cac dam
mo cimg (6) nam sat biéu bi mat trong, khong bi
bit nhiéu boi cac thé cing nhu md cimg trong
phan gan (2).

Hinh 3. Vi phiu be 14

»

‘ﬁ é?ggé ;_.

500um

Ghi chi: 1. Biéu bi mat ngodi; 2. M6 ciing
(gdn), 3. Libe; 4. Gé: 5. M6 mém; 6. Mo cieng; 7.
Biéu bi mdt trong; 8. Long che cho
Hinh 4. Vi phiu than

200um
!

i PO
.0 4’33

g;m
0 ,’; ¢

Ghz chu: I Bleu bi: 2. M6 mém vé: 3. Mé
cieng; 4. Libe so cap, 5. M6 mém bén trong; 6. Gé
S0 cdp
c. Vi phdu thén

Phan than cua sa nam sat mat dat, tiét dién
tron, thé chét rt cting (hinh 4). Puong kinh cua
than tr 1,0-1,5 cm. Co céu tao cta than so cap,
16p hanh. Tir ngodi vao trong ¢ thé quan sat
dugc: Biéu bi (1) 1a mot hang té bao mong, xép
sat nhau, mat ngoai phu 16p cutin kha day. Mo
mém sat voi biéu bi, 1a cic té bao bat mau hong
thudc nhudm, thanh mong, xép sat nhau. Cac bo
md cting — libe gd nam rai ric bén trong phan mo
mém. O bén ngoai (khoang 1/4 do day vi phau,
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tinh theo ban kinh than), cac bd nay kich thudc
khong ddng déu, xép roi rac, cach twong déi xa
nhau, thuong c¢6 hinh dong xu, véi mé cing (3)
bén ngoai, chiém khoang 90% va libe (4) ¢ giita,
d6i khi & cac bo to s& xudt hién gb (6) xung quanh
libe. Trong khi 6 & khoang 3/4 bén trong vi phau,
cac bo mo cimg — libe g6 phan bé day dic, xép rat
sat nhau, tham chi theo nhidu huéng khong dong
nhit, cdu tao twong ty van c6 mo cing (3) bén
ngoai, libe (4) va gd (6) bén trong, nhung khac
biét 1a phan mé cung chiém ti 1¢ it hon trong béd
(khoang 1/5-1/3), libe va gb c6 ti 1é cao hon trong
b6. M6 mém & phén trong cua than (5) ¢6 ciu tao
khac véi mé mém bén ngoai (2), kich thude 16n
hon, xdp hon va thanh c¢6 xu hudng hoa gd nén
thuong bt mau xanh thudc nhudm.

Hinh 5. Vi phiu ré

200um

s el 8

Chu thich: 1. Long hut; 2. Ngoai bi; 3. Mo
cieng; 4. M6 mém vo; 5. Noi bi; 6. Tru bi; 7. Libe
so cdp; 8. Gé so cdp; 9. Vong mé cimg; 10. Mé
mém ruot; 11. Cac té bao mé mém héa cing
d. Vi phiu ré

Vi phau ré c6 tiét dién gan tron, duong kinh
khoang 1,5-2,0 mm, cAu tao cua ré so cép, l6p
hanh (hinh 5).

Tir ngoadi vao trong vi phiu co thé quan sat
dugc: Ngoai bi (2) 13 mot hang té bao xép sat
nhau, thanh moéng, bén ngoai c6 thé mang cac
long hut (1), 1a cac 1ong don bao. M6 cting (3) sat
v6i biéu bi, tir 4-6 hang té bao, c6 thanh day, bét
mau xanh thudc nhuém. M6 mém vo (4) 1a céc té
bao thanh moéng, xép sat nhau theo cac day xuyén
tam, thudng dé lai nhiéu khoang trong, bit mau
hdng thudc nhudém, chiém khoang 1/2 bé day cia
vi phiu. Noi bi (5) 14 mot hang t& bao xép thanh
vong dong tam, c¢6 thanh bén trong day 1én (dang
chit U), con dugc goi 1a dai Casparin, bit mau
xanh thudc nhudém. Tru bi (6) xép trong ndi bi, so
le va ¢6 kich thudc nhod hon té bao ndi bi, gém
mot hang bit mau xanh thuéc nhuém. Bén trong
tru bi 1a cac bo libe gd xép xen k&, libe (7) 1a cac

té bao nho va c6 mau hong xép giira cac bé gb (8)
bit mau xanh thuéc nhuém. Céac bo gb c6 xu
huéng cang vao gan tm vi phau cang 16n (hudng
tadm). Mot vong mo cung (9) dugce tao tir 2-4 16p
té bao mod cung, c6 hinh sao 16-20 canh, bao
quanh phan m6é mém rudt (10), ngin cach mo
mém rudt v6i cac bo libe gd. Giira cac mdé mém
rudt (10) nay c6 nhitng té bao xu hudéng hoa cimg
(11), c6 cung kich thudc va cach sap xép tuong tu
mé mém rudt (10).
4.2. Két qud nghién ciru quy trinh chiét xudt tinh
ddu si chanh
4.2.1. Xac dinh ham luong nudc trong nguyén
lieu

Két qua trinh bay tai bang 1 cho thdy méu
dugc liéu twoi c6 ham lugng nudce 1a 65,07%, voi
thoi gian can thiét dé sy dén khdi lvong khong
d6i khoang 31 phit.
Bang 1. Két qua xac dinh ham luwgng nwée
trong nguyén li¢u

B Théi Khoi Khoi Ham
Nhiét ian lwgng | luwgng lwon
do gs 5 truéc sau m;’(rcg
O | hz o | Jhi | ki shy )
A 0
P sy (@ | (@
105 | 2770 | 4,01 145 | 63,84
105 | 2712 | 4,10 153 | 62.68
105 | 2817 | 4,03 143 | 64,52
105 | 42,13 | 4,06 130 | 67.98
105 | 33,08 | 4.04 136 | 6634
Trung | s 64 | 405 | 141 | 65,07
binh

Nguon: Két qua khao sat va phan tich ciia nhém
tac gia (thang 7 nam 2025)
4.2.2. Anh hwong thoi gian chiét dén hiéu sudt
chiét xudt tinh dau
Két qua ¢ bang 2 cho thdy ham lugng tinh dau
thu dugc ting dan khi kéo dai thoi gian chiét tir
30 phuat dén 90 phut. Trong d6, miu duogc chiét
trong 90 phut cho ham luong tinh dau cao hon
dang ké so voi cac mau chiét trong 30 phut va 60
phut, cho thiy phan 1én tinh dau da duoc giai
phong va thu hoi trong khoang thoi gian nay. Khi
tiép tuc kéo dai thoi gian chiét 1én 120 phut va 150
phut, ham luong tinh dau thu ¢6 xu hudng giam.
Diéu nay cho thay sau 90 phut, lwong tinh dau c6
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trong nguyén liéu da dugc thu hdi phan 16n, trong
khi viéc kéo dai thoi gian khong lam ting hiéu
suét chiét va co thé lam ting nguy co that thoat
mdt s6 hop chét d& bay hoi trong tinh dau. Do do,
thoi gian chiét 90 phut duoc luya chon 1a diéu kién

t6i uu cho qué trinh chiét xuat tinh dau sa chanh
béang phwong phap cit kéo hoi nudc, vira dam bao
hiéu suét thu hdi tinh dau cao, vira han ché tiéu
hao nang luong va thoi gian xu 1y.

Bing 2. Anh huéng ciia thoi gian chiét dén hiéu suit chiét xuit tinh dau sa

Thoi gian chiét (phit)
Noi dung
30 60 90 120 150
The tich tinh dau 0,40+ 0,07 | 0,62=0,08 | 0,84+0,05 | 0.82+0,04 | 0,80+ 0,07
thu dugc (mL)
Khéi luong
D THOTE 150,08 150,10 150,07 150,09 150,12
duoc liéu tuoi (g)
Khoi luong duoc lieu 52,42 52,43 52,42 52,43 52,44
kho tuyét doi (g)
Ham lugng tinh dau (%) | 0,84+ 0,10 | 1,18+0,16 | 1,60=0,10 | 1,56 0,09 | 1,53 +0,13

Nguon: Két qua khdo sat va phan tich ciia nhém tdc gid (thang 7 nam 2025)

4.2.3. Anh huong cia 1y 1é dung méi — nguyén liéu
dén hiéu sudt chiét xuat tinh dau sa

Két qua ¢ bang 3 cho thy thé tich tinh dau
tang dan theo ty 1& nudc - nguyén liéu tir 2:1 1én
5:1 (v/w). Su tang luong nudc gitp qua trinh tiép
xtlc gitta nguyén liéu va dung moi dién ra hiéu
qua hon, tao diéu kién thun lgi cho sy giai phong

va cudn theo tinh dau. Khi ting ty 1& nuéc -
nguyén liéu tir 5:1 1én 6:1, ham lugng tinh dau
thu duoc ting khong dang ké. Do do, ty 1& dung
mdi - nguyén lidu 5:1 14 t6i wu, vira thu dugc
luong tinh dau 16n nhét vira tiét kiém duoc nhién
lidu va dung mdi ding cho qua trinh chiét xuat.

Bang 3. Anh hwéng ciia ty 18 dung mdi — nguyén liéu dén hiéu suét chiét xuét tinh diu sa

Ty 1€ dung moi — nguyén liéu (v/w)
Noi dung
2:1 3:1 4:1 5:1 6:1
Luong tinh diu (mL) | 0,42+ 0,05 | 0,6+0,07 | 0,62+0,08 | 0,84+0,06 | 0,82 0,05
Khoi lugng 150,19 150,13 150,05 150,09 150,11
duoc liéu tuoi (g)
Khoi lugng duge licu 52,46 52.44 5241 52,43 52,43
kho tuyét doi (g)
Ham luong tinh ddu (%) | 0,80 0,09 | 1,14+ 0,14 | 1,18+0,16 | 1,60+ 0,10 | 1,56 + 0,09

Nguon: Két qua khdo sdt va phan tich ciia nhém tac gia (thang 7 nam 2025)

4.2.3. Két qua xdc dinh thanh phan hod hoc ciia
tinh dau sa chiét xudt dwoc

Két qua GC-MS di xac dinh dugc 18 hop
chat, trong do citral c6 ty 18 rit cao (74,72%), ty
1¢ nay nam dting khoang tiéu chuan cua loai C.
flexuosus. Ham lugng B-citral (neral) dat
30,97% va a-citral (geranial) dat 43,75%, twong
{mg tong ham luong citral dat 74,72%. Pay la
dac trung hoa hoc dién hinh cua loai C.
flexuosus va nam trong khoang ham lugng citral
da duoc cong bd dbi vai loai nay (thuong 70-
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85%).

Bén canh citral, tinh dau con chira mot sd
monoterpenoid c6 hoat tinh sinh hoc nhu D-
limonene (3,35%), linalool (2,40%) va geraniol
(3,81%), gop phan tao nén mui thom dic trung
cta tinh du. Sy hién dién df”)ng thoi cua citral,
linalool va geraniol cho thdy tinh dau c6 thanh
phan hoéa hoc twong dbi phong pha va phit hop
v6i ddc diém hoa hoc ciia nhom sa chanh giau
citral.
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Hinh 6. Két qua phan tich sic ky ghép khéi pho (GC-MS) ciia tinh diu s chiét xuit duoc

TIC
3.079.271 | <
I |
T ‘ = e - s
. I. I o ST B S [._,ijlu :.i.r"hl..Llul st II.I I*T' e TIA .I“
10.0 20.0 30.0 38,
min
Bing 4. Thanh phin hoa hoc cic hop chit trong tinh dau sa
Ham luwgng Ham luong
" £ cic hop chit " £ cac hop chit
STT Tén hgp chat trong tinh STT Tén hgp chat trong tinh
dau (%) dau (%)
1 6-Methyl-5-heptene-2-one 0,83 10 | Geranyl acetate 4,00
2 | D-Limonene 3,35 11 | Caryophyllene 0,56
3 Linalool 2,40 12 | cis-a-Bergamotene 0,52
4 | p-Citral (Neral) 30,97 13 | Caryophyllene oxide 3,25
5 Geraniol 3,81 14 | Sesquiterpene oxide 0,40
6 a-Citral (Geranial) 43,75 15 | Selina-6-en-4-ol 0,52
7 | Epoxy-linalooloxide 1,86 16 | lsoaromadendrene 0,40
epoxide

8 Khoéng xac dinh 1,09 17 | L-Fenchone 0,31
9 Geranyl formate 1,57 18 | Geranyl caprylate 0,40

Nguon: Két qua phdn tich ciia nhém tac gia (thang 7 nam 2025)

Ngoai ra, cic din xuét ester nhu geranyl
acetate (4,00%), geranyl formate (1,57%) va
geranyl caprylate (0,40%) cling dugc phat hién
trong mau tinh dau. Cac hop chat nay gop phan
lam tang tinh diu va d6 bén cua huong thom,
ddng thoi phan anh dic diém sinh tong hop hoat
chit dic trung cua loai.

Nhom sesquiterpen va cac dan xuét oxy hoa
nhu caryophyllene (0,56%), cis-a-bergamotene
(0,52%), caryophyllene oxide (3,25%),
sesquiterpene oxide (0,40%), selina-6-en-4-ol
(0,52%) va isoaromadendrene epoxide (0,40%)
dugc ghi nhan v6i ham lugng thap hon.

Trong séic ky dd, chi ghi nhan mot dinh hip
thu chua dinh danh (1,09%) tai thoi gian luu
19,432 phut. Ham lugng & mirc rat thap nay
duoc xem 1a khong anh huéng dén chat luong
téng thé cua tinh dau. Ngoai ra, khong phat hién

cac marker dic trung cua loai Cymbopogon
citratus (myrcene véi ty 1¢ thuong cao), cling
nhu khong xuét hién cac hop chét chi thi cta sa
Java Cymbopogon winterianus (citronellal,
citronellol, citronellol acetate).

Vo6i ham lugng citral khoang 75%, cung su
hién dién df")ng thoi cia cac hop chét marker nhu
geraniol, geranyl acetate va limonene, mau
nghién ctru phtt hop v6i chemotype dién hinh ctia
loai va gop phan khang dinh dé tin cdy trong dinh
danh va phan biét véi cac loai sa pho bién khéc.
5. Ban luin

Két qua nghién ctru cho thiy ham lugng tinh
dau thu duoc tr 14 sa diu (Cymbopogon
flexuosus) trf")ng tai vuon Dugc li¢u — Truong Dai
hoc Thanh D6 dat khoang 1,60% (tinh theo dugc
lidu kho tuyét d6i), cao hon so voi mot sd cong bd
truge ddy cao hon so v6i mot s cong bd trude
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day cua Bhatnagar (2020) (0,6 + 0,1%) va Parikh
va Desai (2011) (1,04%) va ham luong tinh dau
chi dat 1,04% (Bhatnagar, 2020; Parikh & Desali,
2011). Sy khac biét nay co thé lién quan dén
ngudn gidng, diéu kién canh tac, thoi diém thu hai
va phuong phap chiét xuat (Bhattacharya, 2016;
Mahmoud et al., 2023; Mwithiga et al., 2024a;
Padalia et al., 2021). Trong nghién ctru hi¢n tai,
nguyén liéu dugc thu hai trong giai doan sinh
truong sinh dudng manh (thang 4-7), c6 thé 1a
mdt trong nhimg yéu té thuan loi cho qua trinh
tich lily tinh dau. Két qua nay budc dau cho thay
tiém ning khai thac tinh dau tir ngudn sa dju tréng
tai khu vuc Ha Noi.

Thoi gian chiét tdi wu duge xac dinh 1a 90
phut, ty 1€ dung moi — nguyén li€u 5:1 (v/w), dugc
xac dinh 1a diéu kién chiét xuét phu hop trong
pham vi khdo sat, cho ham lugng tinh dau cao.
Két qua nay c6 y nghia thyc tién trong viéc thiét
1ap va chudn hoa quy trinh thu nhan tinh dau tir
ngudn nguyén lidu nghién ctru, 1am co s cho viée
danh gia kha nang rng dung & quy mo 16n hon.

Phén tich thanh phin hoéa hoc bing GC-MS
xac dinh dugc 18 hop chét trong tinh dau, trong
do citral chiém ty 1& 74,72%, bao gém o-citral
(43,75%) va B-citral (30,97%), phu hop véi gidi
han déc trung cta loai Cymbopogon flexuosus
theo tiéu chuan ISO 4718:2004. Két qua nay
tuong dong véi dic trung thanh phan hoa hoc cta
tinh dau C. flexuosus di dugc cong bd (Khasanah
et al.,, 2025; Mwithiga et al., 2024). Ty I¢ o-
citral/B-citral = 1,4:1 cung v6i sy hién di¢n cia D-
limonene, linalool, geraniol va geranyl acetate
g6p phan 1am 6 dic diém hoa hoc ctia mau tinh
dau nghién ctru. Ham luong citral cao 1a cho thiy
tiém ning st dung ngudn nguyén liéu sa chanh
duoc tréng tai Truong Pai hoc Thanh D6 dé thu
nhan tinh diu giau citral, phuc vu nghién ctru va
phat trién cac san phdm trong linh vyc dugc
pham, my pham va thuc pham. (Anand, 2009).

Céc ddc diém hinh thai va vi phiu 14, be 14,
than, ré quan sat dugc phu hop véi mé ta cua C.
flexuosus trong cac tai liéu chuyén moén (B Y té,
2018; Loi, 2015). Viéc két hop dir liéu hinh thai,

giai phau va thanh phan héa hoc gop phan cing
c¢b co s nhan dang ngudn nguyén liéu, déng thoi
cung cap thong tin phuc vu xay dung tiéu chuan
kiém nghiém dugc liu.

Trong thuc té, nhidu loai thudc chi
Cymbopogon c6 hinh thai ngoai kha gidng nhau,
dac biét ¢ giai doan sinh dudng. Viéc Kkét hop
ddng thoi cac dic diém hinh thai hoc, giai phau
thuc vat va chi diu hoa hoc tir phan tich GC-MS
d3 gop phan nang cao d¢ tin cy trong dinh danh
va danh gia chat lugng dugc lidu. Két qua nghién
ctru khong chi chirmg minh kha nang thich nghi
tt cua loai C. flexuosus trong diéu kién khi hau
& khu vue Ha Noi ma con cung cip co s khoa
hoc cho viéc xay dung ngudn nguyén liéu chuin
phuc vu dao tao, nghién ctru va phat trién cac san
pham tinh diu gidu citral tai Trudng Pai hoc
Thanh Dé.

6. Két luan

Nghién ctru di x4c dinh mau sa chanh tréng tai
vuon Dugc liéu — Truong Pai hoc Thanh D6 1a
loai Cymbopogon flexuosus (Nees ex Steud.) W.
Watson thong qua cic dic diém hinh thai va vi
phau dic trung. Cac két qua thu duogc gop phin
bd sung dir liéu cho cong tac dinh danh va kiém
soat chat luong duoc lidu tai chd. Ham lugng tinh
dau thu duoc tir 14 sa dat 1,60 + 0,10% (tinh theo
dugc lidu kho tuyét d6i). Piéu kién chiét xuat tinh
dau t6i wu bang phuong phap cét kéo hoi nudc
duogc xac dinh 1a thoi gian chiét 90 phut va ty 1&
nude/nguyén lidu tuoi 5:1 (v/w), cho hiéu suit thu
hdi tinh dau cao. Phan tich GC-MS xéc dinh duoc
18 hop chét trong tinh dau, trong d6 citral 1a thanh
phan cha yéu v6i ham luong 74,72%, gom
geranial (43,75%) va neral (30,97%). Két qua
nghién ctru cung cdp co s khoa hoc quan trong
cho viéc nhan dién va kiém soat chat Iuong duoc
li€u sa tai Viét Nam, dinh hudng cho quy trinh thu
hai, chiét xuat va sir dung tinh diu sa mot cach
bén viing, ddng thoi gop phan hd tro phat trién
cac san pham dugc phdm, my pham va thuc pham
c6 gia tri kinh té — y dugc cao tu nguén duoc liéu
ban dia.

Tuyén bd vé GenAl va Quyén tic gia: Nhom tac gia co sir dung cong cu Al hd trg trong phan
tich thong ké mo ta, ra soat cau truc va bién tdp ngon ngit ban thao va hiéu chinh mdt s6 doan van ban.
Toan bd dinh hudng ndi dung, s6 liéu khao sat, dién giai két qua va két luan do cac tac gia quyét dinh

va chiu trach nhi€ém cuodi cung.
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Tuyén bd vé xung ddt loi ich: Nhom tac gia khong c6 bat ky xung dot loi ich nao lién quan dén

viéc thyuc hién, nghién ctru va cong bo bai bao nay.
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Tém tit: Tinh dau sa duoc biét dén véi nhiéu hoat tinh sinh hoc ¢ gid tri nhw khang khuan,
khang ndam, chong oxy héa, hé tro tiéu héa, giam cang thang... Pdc biét, nhém tinh dau sa chanh c6
chira ham lwong citral cao (khodng 60-85%) la nguon nguyén liéu quan trong dé san xudt citral trong
cong nghiép, gop phan thay thé tinh dau chanh tw nhién. Trong nhém dwoc lidu sa cung cdp tinh dau
sa chanh, hién co 03 loai chinh véi ham lwong citral khac nhau phu thudc theo loadi. Nham xdc dinh
chinh xdc loai sa chanh dang dwoc tr&ng tai vieon Dugc ligu - Truong Dai hoc Thanh Dé, nghién ciu
da tién hanh mé ta dac diém hinh thdi, dic diém vi phdu, xdc dinh tén khoa hoc, dong thoi danh gid
ham lwong va thanh phan héa hoc cua tinh dau. Két qud cho thdy mau nghién civu thuée loai thuge
loai Cymbopogon flexuosus (Nees ex Steud.) W. Watson. Ham heong tinh dau thu dwoc dat 1,60 £
0,10% (tinh theo khéi heong dige lidu khé), trong dé citral la thanh phan chii yéu véi ham heong
74,72%. Bén canh do, bang phirong phdp cdt kéo hoi nudc, nghién ciru da khdo sat diéu kién chiét
xudt tinh ddu s chanh toi wu la thoi gian chiét 90 phit va ty 1é nudc/dwoc lidu tuwoi 5:1 (v/iw). Piéu
kién nay vira dam bao thu hoi lwong tinh dau cao, vira tiét kiém néing heong va dung méi trong qud
trinh chiét xuat.

Tir khéa: Citral; Cymbopogon flexuosus; Sa chanh; Tinh dau; Vi phau.
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