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Abstract: Vetiver, known as Vetiveria zizanioides or Chrysopogon zizanioides, is cultivated in
various parts of the world, with major cultivation areas in Nghe An and Thai Binh provinces of
Vietnam. It is highly valued for its pharmacological and economic properties, particularly in the
fragrance industry. This study aimed to isolate zizanoic acid through an acid-base extraction from
Vetiver roots grown and harvesterd in Quang Nam, Vietnam, and subsequently convert it into ester
derivatives using the Fischer esterification process. The results showed moderate to excellent
yields, giving methyl zizanoate, ethyl zizanoate, and butyl zizanoate.
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Phan 1ap Zizanoic Acid tir c6 Huong Bai (Vetiveria Zizanioides)
trong tai Viét Nam va chuyén hoa thanh cac dan xuat ester

Tran Thi Thao Nguyén, Bui Thai Thanh Thu, Mac Dinh Hung”

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qué'c gia Ha Noi, 19 Lé Thanh Tong, Ha Ngi, Viét Nam

Nhan ngay 20 thang 11 nam 2024
Chinh stra ngay 06 thang 01 nam 2025; Chap nhédn dang ngay 26 thang 4 nim 2025

Tém tat: Co Huong Bai, tén khoa hoc 1a Vetiveria Zizanioides hay Chrysopogon zizanioides dugc
trong ¢ nhiéu noi trén the gidi, tai Viét Nam chu yéu duoc trong & Ngh¢ An, Thai Binh. Loai co
nay duogc biét dén qua rat nhidu thap ky boi mang tinh gia tri cao vé mit duoc 1y, kinh té va dic
biét trong nganh huong liéu. Muc tiéu ciia nghién ctru nay 1a phan lap zizanoic acid bang phuong
phép chiét acid-base tir ré& Vetiver duoc tréng va thu hai tai Quang Nam, Viét Nam, sau d6 thuc
hién ester hoa zizanoic acid bang qué trinh ester hoa Fichser. Cac phan (g ester hoa ¢ hi¢u suét
tir trung binh dén rit tdt, thu dwoc methyl zizanoate, ethyl zizanoate va butyl zizanoate.

Tw khoa: Co huong bai, zizanoic acid, methyl zizanoate, ethyl zizanoate, butyl zizanoate.

1. Mé dau

Cdé Huong Bai (cé Vetiver), tén khoa hoc 1a
Vetiveria  Zizanioides hay Chrysopogon
zZizanioides, mot loai c6 1au nam ho Poaceae, co
nguén géc tr An Do, thudc loai co thao duge va
thuong duge biét d&én nhu “Huong thom cua
dat” Re cua loai c6 nay dugc dung trong y hoc
¢b truyén dé diéu tri cac bénh vé cam s6t, ho ra
mau, cac bénh vé da, nhidm trung duong tiét
niéu hay phu né [1]. _Trong linh vyc thuc pham
chire nang, chiét xuét tir ré co Vetiver duoc st
dung nhu mot chat chéng oxy héa dé ngin sy
mat can bang oxy hoa - mot nguyén nhan giy
nén nhiéu bénh 1y nguy hiém & con ngudi [2].
RE co Vetiver ciing dugc sir dung cho muc dich
thuong mai, dac biét trong nganh cong nghiép
dét may va trong linh vuc nong nghiép duoc
dung véi muc dich chinh 14 chong sat 16, soi
mon dat (¢ Viét Nam chu yéu duoc tr(‘Bng tai
Nghé An, Théi Binh).

Dic biét, tinh dau Vetiver chiét xuét tir ré
kho cua loai thuc vat nay dem lai gia trj kinh té

* Téc gia lién hé.
Dia chi email: macdinhhung@hus.edu.vn

https://doi.org/10.25073/2588-1140/vnunst.5587

cao khi dugc st dung phd bién trong nganh
cong nghiép my pham, nganh cong nghiép nudc
hoa va liéu phap mui huong [3]. Dau Vetiver c6
mau tir vang nhat dén niu dam, thuong thu
duoc tir r& kho bang phuong phap chung cét 16i
cudn hoi nude. Loai dau nay cé huong chu dao
1a tong gb dic trung va kém theo cac tong mui
khac nhau (t6ng dat, tong budi, hwong hoa, mui
khoi, hd phach), va ndi bat v6i sy luu huong dai
lau. Cac tong mui s& thay doi theo ngudn gbc
dia ly cta co Vetiver (Bourbon, Haiti, Java, hay
Brazil). Tuy nhién, tuy thudc vao qua trinh canh
tac va khai thac s€ thu dugc khoang 0.3%-2%
luong tinh dau tinh theo khdi lugng cia ré twoi
[4, 5]. Trong nhitng nim gan day, diu Vetiver
duoc sir dung rong rii trong cac san pham my
phim nhu xa phong, lan khir mui, cac san pham
chim séc da hay dau goi. Viéc sir dung dau
Vetiver trong my pham du kién s& con ting
trong tuong lai do cang ngdy cang cé nhiéu
ngudi tiéu dung yéu cau cac loai my phim co
tinh bén vimg hon két hop véi cac thanh phan
thién nhién [6].

Dau Vetiver chita cic hop chat da dang
nhu:  sesquiterpenoids,  bicylic, tricylic,
hydrocarbons, alcohol va carboxylic acid. Bay
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cht yéu 1a cac hop chit c6 cdu tric da vong nén
loai dau nay c6 d6 nhodt cao, kha nadng luu
huong tdt, do d6 dau Vetiver duogc sir dung
rong rdi va ¢ nhiéu gia tri trong nganh céng
nghiép huong liéu [7, 8]. M6t s6 hop chit chinh
duoc biét dén trong diu Vetiver 1a a-vetivone,
p-vetivone, khusimol hay zizanoic acid. Ngoai
nhitng hop cht trén, dau Vetiver con c¢6 nhiing
hop chéat c¢6 ham luong thap nhu khusimone,
zizanal hay methyl zizanoate ciing gop phan tao
nén cac tong mui dic biét cho tinh dau nay [9].

Theo Julian Martinez va cdng su (2004).
[10] mét trong nhitng hop chit chinh dugc xac
dinh trong tinh dau Vetiver c6 ngudn gbc tir
Brazil 13 zizanoic acid. Chat nay khong c6 tinh
chat gy mui. Tuy nhién, acid nay c6 thé dugc
bién ddi hoéa hoc théng qua qué trinh ester hoa
va khtt hda dé tao ra khusimol, mdt chat cé
huong gb c6 gia tri cao. Ngoai ra, zizanoic acid
dugc ester hoa bing diazomethane tao ra
methyl zizanoate v&i hiéu suat va do tinh khiét
cao [11].

Hién nay chwa c6 nhiéu nghién ctru vé qua
trinh ester hoa zizanoic acid thanh cac dan suét
ester khac nhau va ciing chua c6 nhiéu nghién
ctru vé hoat tinh sinh hoc ciia cac dan xuét ester
d6. Bai nghién cuu nay s€ tap trung vao phan
lap zizanoic acid tir ré co Vetiver (dong Monto
ctia Uc) duoc trong va thu hai tai Quang Nam,
Viét Nam theo phuong phap chiét acid-base,
sau d6 acid duogc tinh ché bang phuong phap
sdc ky cot roi thuc hién ester hoa Fischer dé thu
dugc cac dan xuét ester tuong mg.

2. Thuc nghiém
2.1. Nguyén liéu, héa chat, thiét bi nghién ciru

Nguyén liéu: & cé Vetiver la dong Monto
cia Uc duogc trong, canh tac va thu mua duéi
dang than ré kho tai Quang Nam, Viét Nam.

Héa chat: st dung H,SO4 dic va cac dung
moi 1an lugt nhu methanol khan, ethanol tuyét
ddi, butan-l-ol dé tién hanh ester hoa acid
zizanoic. Str dung NaOH 2M, HCl 1M va céac
dung modi nhu dichcloromethan va ethyl acetat
dé tién hanh chiét thu acid zizanoic tir cao
ré Vetiver.

Thiét bi nghién ciru: phd cong hudng tir
hat nhan 'H-NMR, BC-NMR do trén may
Bruker Avance-500 tai Khoa Héa, Truong Pai
hoc Khoa hoc Ty Nhién - Pai hoc Qubc Gia Ha
Noi, chat noi chuan 1a TMS cho *H-NMR va tin
hiéu dung méi cho *C-NMR.

Céc chat tong hop dugc trinh bay ¢ So do 1.

2.2. Quy trinh chiét zizanoic acid va chuyén xéa
zizanoic acid thanh cac dan suat ester tw cao
Vetiver

Quy trinh xir Iy ¥é Vetiver trucdc khi chiét:
ré cay Huong bai kho Vetiveria zizanioides
(1kg) thu thap tai Quang Nam duoc tién hanh
cit nho (khoang 2 cm), sau d6 ngam trong dung
moi Methanol trong vong mdt tuan rdi tién
hanh ¢6 quay cat loai dung mdi thu dugc cao
Vetiver (63,10 g).

Quy trinh chiét zizanoic acid: cao Vetiver thu
dugc s€ dugc hoa tan véi mot luong
dichcloromethan vira da sau d6 thém NaOH 2M
vao va khudy déu trong khoang 20 phut trudc khi
tién hanh chiét. Hon hop dwoc chiét 3 lan véi
NaOH 2M, sau d6 thu hdi pha nudc va trung hoa
pha nuéc bang HCI IM. Nho tir tir HCI 1M vao
pha nu6c dén pH=3 thi dimg lai. Chiét tiép dung
dich thu duoc bang ethyl acetate (3 1an) thu lay
pha hitu co. Lam khé pha hitu co bing Na,SO,
sau d6 cit loai dung méi thu dugc san pham tho.
Chay c0t silica gel voi hé dung moi n-hexan/ethyl
acetat = 9/1 thu dugc zizanoic acid ¢ dang dau, c6
mau vang (1).

Dir liéu pho:

'H NMR (500 MHz, CDCls): 8u(ppm)
8 4.75 (s, 1H, H-15a), 4.62 (s, 1H, H-15b), 2.73
—2.69 (m, 1H, H-2), 2.67 (dd, J = 8.6, 4.0 Hz,
1H, H-5), 2.03 (dt, J = 8.9, 4.4 Hz, 1H, H-9a),
1.92 — 1.90 (m, 1H, H-4a), 1.88 (s, 1H, H-10a),
1.81 - 1.79 (m, 1H, H-8), 1.66 (d, J = 4.9 Hz,
1H, H-10b), 1.64 (d, J = 4.6 Hz, 1H, H-4b),
1.56 — 1.51 (m, 2H, H-11), 1.43 — 1.40 (m, 1H,
H-9b), 1.26 (s, 2H, H-3), 1.07 (s, 3H, H-14),
1.05 (s, 3H, H-13).

C NMR (126 MHz, CDCls): dc(ppm) &
181.74 (C-12), 155.95 (C-6), 105.95 (C-15),
55.06 (C-1), 51.14 (C-5), 49.14 (C-8), 48.66
(C-2), 40.32 (C-7), 37.15 (C-10), 33.12 (C-11),
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29.84 (C-3), 28.57 (C-14), 26.24 (C-9), 26.01
(C-13), 25.67 (C-4).

Quy trinh ester héa tao thanh chat 2
(Methyl Zizanoate): 100mg (0,4267 mmol)
zizanoic acid (1) hoa tan trong 3 ml methanol
khan, thém vao 1 giot H.SO4 déc lam xtc tac,
hdn hop phan tng dugc khudy & 80 °C trong 3
gid. Ethyl acetate duoc thém vao hén hop sau
phan tng, sau dé dugc dem di chiét v6i nuée
cit. Pha hitu co duoc dem di rira lai v6i nudce
(3 lan), tiép dén voi NaHCO; bdo hoa (2 lan),
sau d6 duoc lam khan béng Na,S0y, rdi cit loai
dung méi, thu dugc chit 2 c6 mui c6 thom
(94 mg, hiéu suat 94%).

Dit liéu pho:

'H NMR (500 MHz, CDCls): 8u(ppm) &
4.74 (s, 1H, H-15a), 4.60 (s, 1H, H-15b), 3.68
(s, 3H, H-16), 2.70 — 2.65 (m, 1H, H-2), 2.64
(dd, J = 8.7, 4.4 Hz, 1H, H-5), 2.00 (dt, J = 9.0,
4.5 Hz, 1H, H-9a), 1.86 — 1.83 (m, 1H, H-4a),
1.77 (d, J = 5.2 Hz, 1H, H-10a), 1.71 (s, 1H,
H-8), 1.59 — 1.56 (m, 1H, H-10b), 1.55 — 1.53
(m, 1H, H4-b), 1.50 — 1.46 (m, 2H, H-11), 1.40
(dt, J=10.3, 2.6 Hz, 1H, H9-b), 1.25 (s, 2H, H-3),
1.05 (s, 3H, H-14), 1.03 (s, 3H, H-13).

BC-NMR (126 MHz, CDCl3): 8c(ppm) &
177.07 (C-12), 156.03 (C-6), 105.84 (C-15),
55.20 (C-1), 51.41 (C-16), 51.18 (C-5), 49.15
(C-8), 48.64 (C-2), 40.29 (C-7), 37.11 (C-10),
33.03 (C-11), 29.84 (C-3), 28.53 (C-14), 26.19
(C-9), 26.01 (C-13), 25.71 (C-4).

Quy trinh ester héa tao thanh chdt 3 (Ethyl
Zizanoate): 186 mg (0,7937 mmol) zizanoic
acid (1) dugc hoa tan trong 3 ml ethanol tuyét
ddi, thém vao 1 giot H>SO4 dac lam xtc tac,
hdén hop phan ng dugc khudy & 80 °C qua
dém. Ethyl acetate dugc thém vao hon hgp sau
phan ung, sau d6 dugc dem di chiét véi nudc
cat. Pha hiru co dugc dem di rira lai v6i nuéce
(3 lan), tiép dén voi NaHCO; bdo hoa (2 lan),
sau d6 dugc 1am khan bang Na,SO; rdi cit loai
dung moi, thu dugc chit 3 ¢c6 mui c6 thom
(152 mg, hiéu suat 82%).

Dit liéu phd:

'H-NMR (500 MHz, CDCls): &u(ppm)
6 4.74 (s, 1H, H-15a), 4.61 (s, 1H, H-15b), 4.17
—4.11 (m, 2H, H-16), 2.68 (ddd, J = 11.3, 5.3,
1.9 Hz, 1H, H-2), 2.62 (dd, J = 8.8, 4.1 Hz, 1H,

H-5), 2.01 (dt, J = 8.9, 4.3 Hz, 1H, H-9a), 1.86
—1.83 (m, 1H, H-4a), 1.78 (d, J = 5.1 Hz, 1H,
H-10a), 1.75 (d, J = 5.3 Hz, 1H, H-8), 1.59 (d, J
= 6.0 Hz, 1H, H-10b), 1.57 — 1.55 (m, 1H,
H-4b), 1.50 — 1.44 (m, 2H, H-11), 1.41 — 1.38
(m, 1H, H-9b), 1.25 (s, 2H, H-3), 1.28 (t, J =
7.4 Hz, 3H, H-17), 1.05 (s, 3H, H-14), 1.04
(s, 3H, H-13).

13C NMR (126 MHz, CDCls): 8c(ppm) &
176.60 (C-12), 156.13 (C-6), 105.80 (C-15),
60.21 (C-16), 55.20 (C-1), 51.33 (C-5), 49.16
(C-8), 48.63 (C-2), 40.31 (C-7), 37.06 (C-10),
33.02 (C-11), 29.84 (C-3), 28.54 (C-14), 26.17
(C-9), 26.03 (C-13), 25.68 (C-4), 14.61 (C-17).

Quy trinh ester héa tao thanh chdt 4 (Butyl
Zizanoate): 100 mg (0,4267 mmol) zizanoic
acid (1) dugc hoa tan trong 3 ml butan-1-ol,
thém vao 1 giot H>SO4 ddc lam xtc tac, hon
hop phéan mg dugc khudy ¢ 80°C trong 5 gio.
Ethyl acetate duoc thém vao hon hop sau phan
ung, sau d6 dugc dem di chiét véi nudce cit. Pha
hiru co dugc dem di rira lai véi nudc (3 l?m),
tiép dén v6i NaHCOs bdo hoa (2 lan), sau do
duoc 1am khan bang Na,SO4 1di cit loai dung
moi. Tiép dén, san phém duoc tinh ché trén cot
silica gel vdi hé dung moi n-hexan/ethyl acetat
= 95/5 thu duoc chat 4 (60 mg, hidu suat 60%).

Dir liéu pho:

'H NMR (500 MHz, CDCls): 8u(ppm) &
4.73 (s, 1H, H-15a), 4.60 (s, 1H, H-15b), 4.06
(td, J = 6.7, 2.4 Hz, 2H, H-16), 2.70 — 2.64 (m,
1H, H-2), 2.61 (dd, J = 8.7, 4.1 Hz, 1H, H-5),
2.00 (ddd, J = 9.1, 4.6 Hz, 1H, H-9a), 1.84 —
1.81 (m, 1H, H-4a), 1.76 (d, J = 5.9 Hz, 1H, H-
10a), 1.74 (d, J = 8.4 Hz, 1H, H-8), 1.63 (t,J =
7.0 Hz, 2H, H-17), 1.59 (d, J = 7.9 Hz, 1H,
H10-b), 1.55 (d, J = 4.8 Hz, 1H, H-4b), 1.54 —
1.51 (m, 2H, H-11), 1.48 — 1.44 (m, 1H, H-9b),
1.37 — 1.34 (m, 2H, H-18), 1.24 (s, 2H, H-3),
1.04 (s, 3H, H-14), 1.03 (s, 3H, H-13), 0.95 —
0.92 (m, 3H, H-19).

C NMR (126 MHz, CDCls): dc(ppm) &
176.48 (C-12), 155.94 (C-6), 105.63 (C-15),
64.02 (C-16), 55.03 (C-1), 51.27 (C-5), 48.99
(C-8), 48.42 (C-2), 40.13 (C-7), 36.91 (C-10),
32.83 (C-11), 30.80 (C-17), 29.68 (C-3), 28.35
(C-14), 26.03 (C-9), 25.87 (C-13), 25.51 (C-4),
19.26 (C-18), 13.70 (C-19).
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ROH, H,S0y, t°
—_—

HO RO

(6} O
1 2R=CHs
3R= CzH5
4R = n-C4H9

So @6 1. Mot s6 dan suit ester thu dugc tir phan tmg
ester hoa cua zizanoic acid.

3. Két qua va thio luin

Chat 1: dir liéu ph6 '"H-NMR cho thiy su c6
mat cia 2 nhém methyl bac ba ¢ 1,05 ppm
(s, 3H, H-13) va 1,07 ppm (s, 3H, H-14), va
nhém methylene alkene & 4,62 ppm (s, 1H,
H-15a) va 4,75 ppm (s, 1H, H-15b). Trong pho

BC-NMR cho thay su xuit hién cac tin hiéu
cong hudng ctia 15 nguyén tir carbon, trong do
c6 4 nguyén tir carbon bic 4, 3 nguyén ti
carbon nhom methine va tin hi€u déc trung cua
nhém carboxylic acid tai 181,74 ppm (C-12).
Dir liéu phd chit phén lap di dwoc dbi chiéu dir
liu v6i pho tir tai liéu [5] cho thdy chat phan
lap dting 1a zizanoic acid.

Chat 2: dit liéu phd *H-NMR cho thay su c6
mit cua 2 nhom methyl bac ba ¢ 1,05 ppm
(s, 3H) va 1,07 ppm (s, 3H) va nhoém methyl cua
ester tai 3,68 ppm (H-16). Két hop v6i phd
BC-NMR va phé HSQC cho thiy c6 mbi
twong quan gilta proton va carbon tai 51,41 ppm
(C-16) chimg minh ring di chuyén hoa thanh
cbng zizanoic acid thanh methyl zizanoate.

Axit Zizahoic
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Hinh 1. Phd *H-NMR cta Zizanoic acid.
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Axit Zizanoic
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Hinh 2. Phd 3C-NMR ctia Zizanoic acid.

Chat 3: dit liéu phd H-NMR cta hop chat
xuét hién thém cum tin hiéu tai do chuyén dich
4,17- 411 ppm (m, 2H, -OCH) va tai d¢
chuyén dich 1,28 ppm (t, 3H,-OCH,CHs). Phé
BC-NMR  xuét hién di 15 tin hiéu cta 15
nguyén tir carbon cua zizanoic acid, va xuat
hién thém nhom -OCH; va nhom methyl tai
ving trudng cao ¢6 do chuyén dich 1an luot tai
60,21 ppm va 14,61 ppm, cho thdy zizanoic
acid dd dugc chuyén héa thanh cong thanh
ethyl zizanoate.

Chat 4: dir liéu pho *H-NMR cho thdy xuét
hién thém modt nhom methyl tai ving truong
cao tai d6 chuyén dich 0,95 — 0,92 ppm (m, 3H)
va d6 chuyén dich cia nhém -OCH, (H-16)
trong trudng hop niy so véi phd H-NMR cua
hop chét ethyl zizanoate khong co sy thay ddi
dang ké. Phd BC-NMR xuét hién du cac tin
hiéu nguyén tir carbon ctia zizanoic acid va xuat
hién thém tin hi€u ctia 4 nguyén tir carbon c6 do

dich chuyén 1a: 64,02 ppm, 30,80 ppm, 19,26
ppm va 13,70 ppm cho thdy da ester hoa thanh
cdng zizanoic acid thanh butyl zizanoate.

Cac eser sau khi dugc duoc tién hanh
thir kha ning chéng oxi hoa véi DPPH
(1,1-diphenyl-2-picrylhydrazy) véi chat so sanh
la ascorbic acid. Nong do trc ché t6i thiéu ICs
cuia zizanoic acid va cac ester duoc thé hién trén
Bang 1.

Béng 1. Hoat tinh chdng oxi héa

STT Mau ICs0 (mg/mL)
1 Zizanoic acid 4,54
2 Methyl zizanoate 10,72
3 Ethyl zizanoate 9,68
4 Butyl zizanoate 6,97
5 Ascorbic acid 1,38




T. T.T. Nguyen et al. / VNU Journal of Science: Natural Sciences and Technology, Vol..., No...

Két qua cho thay, acid zizanoic va céc ester
thé hién hoat tinh khang oxy héa kha tdt, trong
d6 acid zizanoic voi ICso 12 4,54 so v6i chat ddi
chung 1a acid ascorbic 1,38.

4. Két ludn

Pay la nghién ctu dau tién vé phan lap
zizanoic acid tir r& c6 Huong Bai duoc trong va
thu hai tai Viét Nam va chuyén hoéa acid phan
lap duoc thanh cac din suit ester khac nhau.
Két qua, nghién ciru da phan 1ap dugc zizanoic
acid c6 do tinh khiét cao va thyc hién chuyén
hoa acid nay thanh cac dan xuat ester c6 hiéu
sudt tir trung binh dén cao, thu dwoc methyl
zizanoate, ethyl zizanoate va butyl zizanoate
(hiéu suat 1an luot 13 94%, 82%, 60%).
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