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Tom tat

Nghién czzu nay tién hanh thiz nghiém qua trinh trich ly tinh ddu tir 14 cay Cuc vang
(Chrysanthemum morifolium Ramat). Véi nguyén liéu I Ciic vang tuwoi c6 dé am 88,45%
diroc thu hogch tai thanh phé Pa Lat, tinh Lam dong, Viét Nam, xay ¢ 60 giay (kich thuwéc
0,5mm), nong dé NaCl 15% véi ty 1é nguyén ligu va nuéc ching cat la 1:3. Chung cdt trong
150 phdt tinh tez 14 ¢6 giot nude ngung tu trong ong hoi heu bang phirong phdp ching cat
16i cuon hoi meéc tryc tiép Clevenger. Sau qua trinh trich ly bang phwong phdp chung cdt
16i cuon hoi nwée thu dwoc tinh dau ld Ciic vang cé ham heong 0,11%. Phan tich thanh
phan hoa hoc bang phwong phdp sdc ky khi ghép khai phé (GC — MS) véi toc dé 1,2uL/phit
va ti Ié chia 1:250. Khoang nhiét do trong lo dwoc chia lam hai giai dogn: gia nhiét 1én
50°C trong 30 gidy; gia nhiét tir 50°C Ién 160°C véi téc dé toi thiéu 5°C/ph(t, gia nhiét tir
160°C d@én 260°C véi toc dé toi thieu 10°C/phit va giiz trong 8 phut. Thu nhédn duwoc 38
thanh phan hoé hoc cd trong tinh dau lé Ciic vang, trong dé caryophyllene, germacrene D,
(Z,E)-a-farnesene va f-sesquiphellandrene 1a nhiing thanh pham chiém ham heong cao.

Tar khoa: Cuc vang, chung cat 18i cuon hoi meéc, chrysanthemum morifolium Ramat,
GC — MS, tinh dau

Abstract

ISOLATION AND CHEMICAL COMPOSITION ANALYSIS OF
CHRYSANTHEMUM MORIFOLIUM RAMAT LEAF ESSENTIAL OIL
HARVESTED IN LAM DONG PROVINCE, VIETNAM

This study conducted experiments on the extraction process of essential oils from the
leaves of Chrysanthemum morifolium Ramat, also known as Chrysanthemum. Fresh
Chrysanthemum leaves with a moisture content of 88.45% were harvested in Da Lat city,
Lam Dong province, Vietnam. They were ground for 60 seconds (0.5mm size) with a NaCl
concentration of 15%, using a 1:3 ratio of raw material to distilled water. Distillation was
carried out for 150 minutes from the point of water droplets condensing in the reflux tube

31



http://doi.org/10.37550/tdmu.V]S/2023.05.471

using the steam distillation method, specifically the Clevenger apparatus. After the steam
distillation extraction, Chrysanthemum leaf essential oil with a yield of 0.11% was
obtained. Chemical composition analysis was performed using gas chromatography-mass
spectrometry (GC-MS) at a rate of 1.2 pL/minute with a split ratio of 1:250. The
temperature range in the oven was divided into two stages: heating to 50°C in 30 seconds,
then heating from 50°C to 160°C at a minimum rate of 5°C/minute, followed by heating
from 160°C to 260°C at a minimum rate of 10°C/minute and holding for 8 minutes. A total
of 38 chemical components were identified in Chrysanthemum leaf essential oil, with
caryophyllene, germacrene D, (Z,E)-a-farnesene, and p-sesquiphellandrene being the
major constituents.

1. Gigi thiéu

Cuc vang (Chrysanthemum morifolium Ramat) 1 loai cay phé bién cua ving nhiét
dai, dugc trong va str dung véi muc dich thuong mai. Trong qua trinh thu hoach hoa, 14
Cuc da s6 s& duoc bo di chi chira phan than va phan hoa, viéc bo phan 14 ¢ kha ning gay
6 nhiém mai trudng va lang phi nguén nguyén liéu tu nhién. Song vai do, viéc st dung tinh
dau ngay cang pho bién. Nam 1977, béo céo rang 60% cac dan xuat tinh dau duoc khao sét
cho dén nay Ia e ché nam trong khi 30% trc ché vi khuan (Mendoza va cs., 1997). Ho phéat
hién ra rang cac terpenoid da ngan ngira sy hinh thanh cac vét loét va giam muc do nghiém
trong cuia cac vét loét ton tai (Kadota va cs., 1997) phét hién ra rang trichorabdal A, mot
loai diterpene tir mot loai thao moc Nhat Ban, ¢6 thé e ché truc tiép H. pylori. Hop chat
aframodial, chiét xuat tir mot loai rau gia vi & Cameroon, ddy ciing 12 mot loai diterpene c6
Vi nong, dugc sir dung 1am thude khang ndm phé rong (Ayafor va cs.,1994).

Trong nghién ciu cia Wu va cong sy (2010) tai Trung Qudc, tinh dau Cuc vang thu
duoc bang phuong phap CO> siéu téi han ¢ chira hon 30 hop chat hoa hoc, trong d6 p-
caryophyllene, a-pinene, germacrene D, (Z,E)-a-farnesene va mot s6 hop chat khac. Trong
nhiéu nghién ctu cho thay rang loi ich to 16n caia hop chat nay trong y hoc. p-caryophyllene
hién da dugc ching minh 1a c6 loi truc tiép cho bénh viém dai trang (Bento va cs.,
2011), viem xuwong khép (Rufino va cs., 2015), bénh tiéu duong (Basha va
Sankaranarayanan, 2014 ), thiéu méau ndo (Chang va cs., 2013 ), lo lang va tram cam (Bahi
va cs., 2014 ), xo hoa gan (Calleja va cs., 2013; Mahmoud va cs, 2014), va céc loai bénh
gibng Alzheimer (Cheng va cs., 2014).Trong céc nghién ctu vé ung thu, p-
caryophyllene da chirng minh sitc manh téng hop vai thude hda tri paclitaxel trén cac dong
té bao khéi u ciia con nguoi, va mot minh né kich thich qua trinh apoptosis va ngan chan
su phét trién cua khdi u (Legault va Pichette, 2007). Trong mot mé hinh Caenorhabditis
elegans, B-caryophyllene da diéu chinh cac gen lién quan dén cing thang va kéo dai tudi
tho cua sinh vat (Pant va cs., 2014). Mot s6 dong phan aromadendrene oxide va
andrographolide d& duoc phat hién trong thanh phan cua tinh dau 14 Cuc vang. Day 1a mot
s6 hop chét ¢6 kha ning chdng ung thu da duoc (Pavithra va cs, 2018). 1R-a-pinene c6 tinh
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kha dung sinh hoc cao véi 60% su hap thu & phdi caa con ngudi véi sy chuyén hda nhanh
chong. a-pinene 1a mot chat chéng viém théng qua PGE1L, né thé hién hoat dong nhur
mét chat trc ché acetylcholinesterase, hd tro tri nho.

Do d6, dé tai duoc tién hanh nham nghién ctru dua ra cac théng s anh huong dén
ham lugng tinh dau thu duoc va thanh phan hoé hoc cua 14 Cuc thu duoc bang phuong
phap chung cét 16i cudn hoi nuéc. Tir d6 dua ra cac théng sé phi hop cho phwong phap
chung cat nay déi véi ngudn nguyén liéu 14 Clc thu hoach tai thanh phé Pa Lat, tinh LAm
bdng, Viét Nam.

2. Vat liéu va phuwong phap

2.1. Nguyén ligu

Nguyén liéu I4 Clc vang thu nhan tai thanh phd Da Lat, tinh Lam Dong, Viét Nam. L4
Cuc dugc thu hoach sau 60 ngay trong, trén ciy truong thanh cé chiéu cao trung binh 100cm.

2.2. Phwong phdp

Sau khi loai bo tap chat, 1a Cuc vang tuoi 350g duoc dem di khao st cac yéu té anh
hudong dén qua trinh trich ly tinh dau bang phwong phap 16i cuén hoi nuéc truc tiép
Clevenger (Bach Khoa tld., H6 Chi Minh, Viét Nam).

Pau tién 1a khao sat anh huong cua thoi gian 1am héo nguyén liéu: 14 Cdc lan luot
dugc 1am héo ¢ cac méc thoi gian tir sau khi thu hoach dén 48 gio, cu thé: héo 0 gio
(88,45%), héo 24 gid (60,32%), héo 48 gid (45,27%).

Tiép theo khao sat anh hudng cua kich thude, 14 Cuc duoc dé nguyén 14 (5-7cm),
cit nho (3x3cm), xay trong 60 gidy (0,5mm) va xay 90 gidy (0,1mm).

Sau d6, khao sat ndong ¢6 NaCl, mudi duoc cho vao dung dich dugc thay doi tir O-
20%, cu thé 1a: 0; 5; 10; 15; 20%.

Tiép dén la khao sat thoi gian ngdm mau trong dung dich NaCl & nhiét do 25°C tir
0-15 pht, cu thé Ia: 0 phat, 5 phat, 10 phdt, 15 pht.

Tiép tuc khao st ty 1é nguyén liéu va nudc chung cat, thay doi ty 16 nguyén liéu va
nude chung cit ¢ cac ty 1é 1:2, 1:3 va 1:4.

Cudi cung 1a khao sét thoi gian chung cit anh huéng dén ham luong tinh dau 14
Cuc vang: tinh dau Cuc vang s& duoc chung cét ¢ cac khoang thoi gian nhu: 30 phat, 60
phit, 90 phut, 120 phut, 150 phit va 190 pht.

Tinh dau 14 Ctc dugc phan tich bing phuong phép sic ky khi ghép khdi phd GC —
MS dé xac dinh thanh phan hoa hoc.

d X Viinn az
H = tinh dau % 100
Mkhs
H: ham lwong tinh dau thu dugc (%)
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d: ty trong tinh dau Cdc vang (mg/ml)
V: thé tich tinh dau thu duoc (ml)
m: khdi luong mau 14 Cuc (3509)

Phan tich sic ky khi ghép khéi phd dua theo quy dinh cta vién hoa hoc thanh phé
Ho Chi Minh tinh dau 14 Clc vang duoc thuc hién béi may sic ky Thermo Fisher Science
Trace 1310 két hop véi may quang phd khdi TSQ 9000. Khi mang sir dung ¢ day la
Helium véi tde do 1,2uL/phut va ty 1€ chia 1:250. Khoang nhiét d6 trong 16 dugc chia
1am hai giai doan: gia nhiét 1&n 50°C trong 30 gidy; gia nhiét tir 50°C 1&én 160°C v&i téc
do t6i thiéu 5°C/phut, gia nhiét tir 160°C dén 260°C voi toe do tdi thieu 10°C/phat va gitr
trong 8 phut. Cac hop chat trong tinh dau 14 Ctic duoc dinh danh bai phd khdi cua chiing
bang thu vién NIS.

Tién hanh bd tri thi nghiém theo phuwong phap hoan toan ngau nhién, don yéu t6.
Céc nghiém thtrc duoc lap lai 3 lan. Xur ly s6 liéu thu duoc béng phﬁn mém MicroSoft
Excel 2019%® va phﬁn mém xu ly s6 liéu SAS 9.4. Tét ca cac sb liéu sau khi thu thap ung
véi timg chi tiéu theo ddi, duge théng ké va biéu dién dudi dang cac s liéu trung binh c6
cung ky tu a, b,... thi khong c6 sy khac biét vé mat thong ké. Cac mau tu khac nhau (a,
b,...) chi sy sai khac c6 y nghia thong ké voi p < 0,05.

3. Két qua va thao luan
3.1. Téi wu hod quy trinh trich ly tinh ddu
3.1.1. Anh hwong ciia dé am dén ham heong tinh dau thu dwoc tir 14 Clc vang

Khao sat d6 am cho thay ring 14 ctc tuoi sau thu hoach c6 d6 4am khoang 88,45%
s& thu duge ham luong tinh dau cao nhat. Vi qué trinh bbc hoi nuéc trong cac té bao long
tiét s& 16i cudn theo hat tinh dau vao mai truong gay that thoét va khi 1am héo 14 cac ciu
tric cellulose, lignin co lai tao thanh 16p bao bén ngoai viing chic can tré viéc thoat tinh
dau ra ngoai khi chung ct, lam cho ham lugng tinh dau giam di. Dya vao hinh 1 cho thdy
nguyén liéu 14 Clc tuoi (d6 4m 88,45%) cho ham luong tinh dau cao nhét (0,10%).
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Hinh 1. Anh hurong cua dé am nguyén lidu
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3.1.2. Anh huéng ciia kich thieéc nguyén liéu dén ham lwong tinh dau thu diwoc tir
la Cuc vang

Ddi vai thi nghiém khao sat anh hudng caa kich thudc nguyén liéu, nguyén liéu dugc
xay nhoé (0,5mm) thu dwoc ham lwong tinh dau cao hon khi cit nho (3x3cm) va dé nguyén
l4 (5-7cm), do khi xay 60 gidy (0,5mm) céc té bao ldng tiét s& bi pha v cau trdc, giai phong
c4c thi tinh dau, tinh ddu d& thoat ra méi trudng bén ngoai va hoi nudc ¢ nhiém vy 16i
cudn tinh dau ty do ra binh hing. Tuy nhién, khi xay mau trong 90 giay (0,1mm) ham luong
tinh dau thu duoc thap hon khi xay trong 60 gidy vi, trong qué trinh xay mau, lyc ma st s&
sinh ra nhiét, 1am bay hoi gdy that thoat mot luong tinh dau. Do d6, d6i vai 14 Cuc vang
xay trong 60 gidy (0,5mm) s& cho ham luong tinh dau cao nhat (0,11%) (hinh 2).
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Hinh 2. Anh huong kich thwdéc nguyén liéu
3.1.3. Anh hwong cia nong dé NaCl dén ham heong tinh dau thu duwoc tir L& Clc vang

Tir két qua thu duoc & hinh 3 cho thiy ham luong tinh dau 14 Cuc vang thu dugc khi
bd sung 15% NaCl thu duoc cao nhat (0,10%). Khi chung cét tao hé nhii twong, viéc cho
mudi vao hdn hop chung cat dé tranh that thoat tinh dau dudi dang nhil, 1am giam d6 tan
cua mot s6 thanh phan khéng phan cuc cua tinh dau vao trong nudc. Viéc thém NaCl vao
qua trinh chung cit nham muc dich tang higu suat ly trich do NaCl hoa tan trong nugc sé
tao thanh dung dich dién ly dan dén 1am tang nhiét d¢ sbi (hay lam giam &p suat hoi) cua
nudc, giam su bay hoi ctia nugc trong hdn hop, do d6 tinh dau trich ly dwoc nhiéu hon
(Furter va Cook, 1967). Tuy nhién, khi chung cit véi ndng d6 NaCl I6n hon (20% tré 18n)
dbi voi 14 Chc vang, luong tinh dau thu duoc s& bi giam, diéu nay co thé giai thich do s
dung NaCl ¢ ndng d6 cao thi cac 16p biéu bi ngoai co lai can tré sy thing hoa cta tinh dau.
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Hinh 3. Anh hiong néng dé NaCl
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3.1.4. Anh hwéng cua thoi gian ngadm nguyén liéu trong dung dich NaCl dén ham
lirong tinh ddu thu duweoc tir 14 Clc vang

Thoi gian ngdm nguyén liéu véi dung dich nuée mubi trude khi chung cat c6 anh
hudng dang ké dén thé tich tinh dau thu dugc. Do c6 thoi gian dé tao sy tham thau cho
tinh dau thoat ra moi trudong bén nén khi chung cat tinh dau thu dwoc nhiéu ngay tir dau
va thé tich ting dang ké. Dong thoi mudi s& lam ting ty trong cua nudc phéa va hé nhii
tuong tinh dau — nudc va tinh dau bi hoi nudc cudn di dé dang hon khi chung cat. Tuy
nhién, viéc ngdm nguyén 14 Clc vang sé& lam giam dang ké ham luong tinh dau thu duoc
trong qua trinh chung cat. Vi vay, sau khi xay mau trong 6t0 gidy véi dung dich NaCl
15% nén chung cit ngay dé tranh that thoat mot lugng tinh dau dang ké (hinh 4).
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Hinh 4. Anh hirong thoi gian ngdm mdu trong NaCl

3.1.5. Anh hirong cua ty 1é nguyén liéu va nieéc chung cat dén ham heong tinh dau
thu dwoc ter la Clc vang

Két qua ¢ hinh 5 cho thdy ty I& nguyén liéu va nude chung anh huong truc tiép dén
ham luong tinh dau c¢é trong mau. Véi ty 1& 1:3 thu dugc ham lugng tinh dau Clc vang
(0,11%) cao hon so vai ty 18 1:2 va 1:4. Vi mot s6 thanh phan tinh dau phan cyc sé tan
trong nudc, néu ty 1é nudc qua it s& anh huong dén qua trinh xay mau lam that thoat dau
vao moi trudng, ngoai ra dé dan dén chay khét mau khi chung cét, mau dun néng trong
thoi gian dai ham luong nudc cao ciing gay ton that dén qua trinh trich ly tinh dau, hon
nita gay tiéu tén luong 16n nude va nhién licu dé dét ndng, do gia nhiét luong nude Ion
can thoi gian 1au hon, gay ton kém vé kinh té.
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Hinh 5. Anh hieong ty 1é nguyén liéu va nuée chung cat
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3.1.6. Anh huong cua thoi gian chung cdt dén ham lwong tinh ddu thu dwoc tir L&
Cuc vang

Theo két qua nghién ctu cta cac tac gia (Rawat va cs., 1989; Prakash va cs., 2010)
thoi gian chung cét ti wu giao dong khong qua 240 phat. Di vai 14 Clc vang thoi gian
t6i vu thu nhan tinh dau 1a 150 phat tinh tir l0c thdy giot nude dau tién & éng hoi luu
(Hinh 6). Ty trong cua tinh diu ciing anh hudng mot phan dén thoi gian thu nhan tinh
dau, ty trong cang cao thoi gian thu nhan cang 1au, do mat nhiéu hoi nudc dé tach céc
thanh phan hoa hoc ¢ khéi luong Ion trong tinh dau ra khoi nguyén liéu. Vi vay, khi
chung cét tinh dau bang phuong phap 16i cudn hoi nuéc can cha ¥ dén ty trong tinh dau
dé diéu chinh thoi gian chung cat hop ly.
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Hinh 6. Anh hirong thoi gian ching cdt
3.2. Phan tich thanh phan héa hec cia tinh ddu 1a Clc bang phwong phdip GC — MS

Két qua phan tich thanh phan hoé hoc bang phuong phap GC — MS thu nhan dugc
38 thanh phan trong d6 nhom chat (Z,E)-o-Farnesene chiém 22,746%, germacrene D chiém
19,200%, caryophyllene chiém 12,777%. Két qua duoc so séch véi nghién ctiu khac cho
thdy ham luong (Z, E)-a-Farnesene cao hon nhiéu so véi béo co caa (Sun va cs., 2010,)
chi chiém 1,48 (+ 0,09)%. Ngoai ra, germacrene la mot nhom céc hydrocarbon hiru co dé
bay hoi, cu thé 12 sesquiterpenes germacrenes thudng dugc tao ra & mot s6 loai thyc vat vi
dic tinh khang khuan va diét con trung.

Hai phan tir noi bat la (Z,E)-o-Farnesene va germacrene D xuat hién véi nong do kha
cao, 19,200% trong tinh dau 14 Clc vang. Nong do nay cao gap 6,7 1an So véi bao co cua
(Sun va cs., 2010) chi chiém 2,83%, va chi chiém 6,2% ¢ loai Matricaria chamomilla L.
mét cdy ciing ho c6 dic tinh khang khuan va chong oxy hoa cao (Ljiljana, 2016). Diéu d6
cho thy dic tinh khang khuan manh cua tinh dau 1a Cuc vang trong ty nhién.

Ngoai ra, thanh phan Caryophyllene trong tinh dau Cuc vang tai Lam Bong, Viét
Nam 12,78% cao hon so vai cdy Cuc (Chrysanthemum morifolium Ramat) Nigeria
(Oladipupo va cs., 2014) chi chiém 1,7% va 11,57% ¢ cay Cuc vang (Chrysanthemum
morifolium Ramat) dugc tim thay tai huyén Pong Huong, Trung Qubc (Sun va cs., 2010).
Dic biét, thanh phan nay cao hon hin sao véi (Chrysanthemum Indicum) maét cay cling
chi dugc bao céo bai (Wu va cs., 2010), chi chiém 7,28%.
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Bdng 1. Thanh phan héa hoc cua tinh dau 14 Cuc vang

TT Rt Tén chat Ham hrong (%) Mass ngtr:réri'npghlgqp
1 5.070 1R-a-Pinene 1,027 136 945
2 5.331 Camphene 0,597 136 934
3 5.956 B-Myrcene 0,542 136 931
4 6.660 0-Cymene 0,610 134 917
5 6.827 Eucalyptol 1,782 154 942
6 8.374 Filifolone 0,553 150 861
7 8.879 Chrysanthenone 0,870 150 921
8 12.835 Bornyl acetate 0,515 196 905
9 15.165 a-Copaene 0,513 204 899
10 15.532 B-Elemene 0,695 204 885
11 16.288 Caryophyllene 12,777 204 944
12 17.013 (E)-B-Farnesene 1,843 204 919
13 17.111 Humulene 1,161 204 926
14 17.332 f3-Cubebene 0,599 204 882
15 17.701 a-Curcumene 0,631 202 906
16 17.779 Germacrene D 19,200 204 936
17 17.939 (Z,E)-a-Farnesene 22,746 204 928
18 18.144 Bicyclogermacrene 1,586 204 924
19 18.251 a-Farnesene 1,715 204 944
20  18.324 B-Bisabolene 0,555 204 885
21 18.700 B-Sesquiphellandrene 8,396 204 921
22 20.040 Spathulenol 1,477 220 922
23 20.175 Caryophyllene oxide 4,086 220 910
24 20.564  Aromadendrene oxide — (2) 0,574 220 833
25 20769 CntGermacra-4(15),510(14)- 0,801 220 822

trien-p-ol
11,11-Dimethyl-4,8-

26 20.874  dimethylenebicyclo[7.2.0]un 1,234 220 911

decan-3-ol

27 20.908 Aromadendrene oxide — (1) 1,320 220 806

1-Methyl-4-methylene-2-(2-

28 20.983 methyl-1-propenyl)-1- 1,204 204 823

vinylcycloheptane

29  21.035 a-Cadinol 1,040 222 834
30 21.074 Ledene oxide — (1) 0,939 220 816
31  21.188  Alloaromadendrene oxide —(1) 1,391 220 848
32 21310  2(L5-Dimethylhex-a- 1,327 206 805

enyl)cyclohex-2-enone

33 21472 Andrographolide 0,805 350 783
34 21554 -Costal 1,266 220 853
35 21711 a-Mintsulfide 1,192 236 747
36 22.173 a-Ketocaprylic acid 1,071 158 711
37 22316 Isoaromadendrene 0,522 220 808

epoxide

38 22537  L33-Trimethyl-2-vinyl-1- 0,837 150 758

cyclohexene
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4. Két luan

Tir qua trinh nghién ca trich ly tinh dau bang phuong phap 16i cudn hoi nudc truc
tiép chling ti ghi nhan dugc thong sé ki thuat tdi wu hoa cho quy tinh trich ly tinh dau
1a Ctc vang nhu sau: véi nguyén liu 14 tuoi (d6 am 88,45%), dugc xay trong 60 gidy co
bd sung 15% NaCl vai ty 18 nguyén liéu : nuéc chung (1:3), tinh dau dwoc thu nhan sau
150 phat chung cat. Phan tich thanh phan hoé hoc bang phuong phap GC — MS ghi nhan
duoc trong tinh dau 14 Cuc vang c6 38 hop chit hod hoc, trong d6 nhiéu nhit Ia
Caryophyllene, Germacrene D, (Z,E)-a-Farnesene.
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