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SUMMARY

STUDY ON THE EXTRACTION OF ESSENTIAL OILS AND ANTIOXIDANT-
RICH EXTRACTS FROM BY-PRODUCTS OF STAR ANISE (lllicium verum
Hook. f.) OIL PRODUCTION

Investigating extraction conditions for essential oils and active compounds from Star Anise (lllicium verum
Hook. f.) and evaluating their physicochemical properties and biological activities was investigated to
achieve the suitable extraction results. The raw material was ground using a hammer mill to achieve a
particle size of 8 mm. The essential oil distillation process was carried out for 3 hours with a solid-to-
solvent ratio of 1/8, and the heat source temperature was 130°C. GC-MS results showed that the star anise
contained over 90% anethole. The star anise residue was extracted with ethanol under the optimal
conditions of: number of extractions (2 times), extraction time (75 minutes), temperature (50°C), ethanol
concentration (60%), and a solid-to-solvent ratio of 1/6. The total phenolic content of the star anise extract
was 120.69 £ 0.97 mg GAE/g dry extract. The antioxidant activity of the star anise extract and the residue
extract was high (IC50 = 37.82 + 0.396 pg/mL and 162.21 + 0.27 pg/mL, respectively). The essential oil of
star anise exhibited weaker DPPH radical scavenging activity (IC50 = 4816.17 + 0.31 pg/mL). Overall, star
anise contains many compounds with high biological activity, and its residue can be utilized for producing
natural-derived products.
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1. GIOI THIEU c6 trong qua hdi, dugc ding dé san xuat
thudc diéu tri cim. Thém vao d6, qua hoi
cling c6 tac dung an than, hd tro giac ngi.
Dau hdi khéng chi c6 tac dung trong viéc
diéu tri cac van dé nhu thap khép va dau
lung, ma con gitp lam sach hoi thé mot
cach tu nhién. Mét trong nhiing hoat chét
ndi bat véi kha nang khang oxy hoa trong
qua hdi 1a Linalool. Theo mét nghién ciu
dang trén tap chi Dugc dién va thuc vat
hoc, chiét xuat tir cay hoi cho thiy kha
ning khang oxy hoa manh, bao vé té bao
khoi sy t6n hai do H,0, hoic tén thuong

Hoi 12 mot loai thao dugc quy gia, dugc
sir dung rong réi trong ca y hoc ¢ truyén
va hién dai. Tir thoi xa xua, hdi da dugc
biét dén khong chi 1a gia vi ma con 1a mot
loai duoc liéu an toan, khong doc hai,
thuong dugc dung trong y hoc c6 truyén
Trung Quéc dé diéu tri cac bénh nhu non
mua, dau da day, mat nga, phong da va
dau khép [1,2]. Qua hoi c6 kha ning ning
cao stuc dé khang caa co thé, giup chong
lai nhiéu loai virus cim va céc tac nhan
gay hai khéc. Acid shikimic, mot hop chat
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DNA [3]. Cé&c nghién ctru cling chi ra
rang qua hdi chira nhiéu hop chit c6 hoat
tinh sinh hoc; vi du, nhdm nghién ctu cua
Linlin va cong su da phat hién 44 hop
chat tir cao chiét xuit cua qua hoi, duoc
x4c dinh bang phuong phap GC-MS,
trong d6 trans-anethole la thanh phan
chinh [4].

Tai Viét Nam, cac nghién cau vé cay hoi
van con han ché, chu yéu tap trung vao viéc
chiét xuét tinh dau. Vi vay, viéc nghién ctu
trich ly tinh dau va khai thac céc chiét xuat
tur phe pham trong qua trinh nay la rat can
thiét, mo ra nhiéu co hoi méi cho viéc tng
dung ngudn duoc liéu quy nay trong céc
san phiam cham soc ca nhan.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat ligu

Nguyén liéu: Qua hoi thu hoach tai Lang
Son, dugc phoi kho va bao quan dé s
dung nghién cu.

Hod chat: Con tuyét ddi, NaySOs,
Glycerol, DPPH, DMSO (Trung Qudc),
H,SO,, Folin-Ciocalteau, Na,COs, acid
gallic, acid ascorbic (M¥).

2.2. Phuong phap chu’ng,cflt tinh dau
va trich ly cao chiét tir phé pham chung
cat

Hinh 1. Qua hdi kho
Qua hdi (hinh 1) dwoc nghién nho bang
may xay dugc liéu khé va tien hanh qua
trinh chung cat 16i cubén hoi nuéc gian
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tiép sir dung thiét bi c6 gin ng Clevenger
trong 3 gid. Tinh dau, do nhe hon nuéc,
sé duoc Qi lai, trong khi nudc sé duoc
hoi luu dé tiép tuc quy trinh chung cét.
Sau d6, hdn hop tinh dau va nuéc s& dugc
tach ra, va tinh dau sé& duoc lam khan
bang Na;SO4.

Tién hanh nghién ctru anh huong cua céc
thong sb dén hiéu suit qua trinh chung
tach tinh dau, bao gém kich thudc nguyén
liéu, thé tich nude chung cat, nhiét do cua
chat tai nhiét va khdi luong nguyén liéu
ban dau. Hiéu qua cua qua trinh chung
tach tinh dau dugc danh gia dua trén ty 18
phan tram tinh dau hdi tinh theo khdi
lugng nguyén liéu khd tuyét doi.

B4 hoi sau d6 dugc chiét kiét béng
ethanol thong qua phuong phép tach chiét
long — ran. Cac yéu té anh huong den
hiéu suat caa qua trinh tach chiét bao gom
ndng d6 con, ty 1& ran long, nhiét do, thoi
gian va s lan chiét. Cudi cing, dich chiét
s& dugc loc va co quay chan khong dé thu
hdi cao tong ethanol, cao tong nay s&
duoc bao quan trong lo kin ¢ -20°C dé
chuan bi cho cac nghién cau hoat tinh
tiép theo.

2.3. Phwong phédp danh gia tinh chat
tinh dau

Pé danh gia cac dac tinh cua tinh dau, tién
hanh x4c dinh ngoai quan (bao gém mau
sic va do trong sudt), ty trong cua tinh
diu. Bén canh d6, thanh phan céc chat
trong tinh dau dugc phan tich bang
phuong phap sic ky ghép khéi phoé GC-
MS véi cac diéu kién nhu sau:
- May str dung: GC-MS hiéu SCION SQ
456-GC.
- Cot: Rxi-bms hiéu RESTEK (30 m x
0.25 mm (id), 0.25 pm df).
Lo cot: Nhiét 6 ban dau 50°C, gitr yén
trong 1 phut, sau do6 tang 30°C/phut 1én
80°C, tang 5°C/phat dén 230°C, va



cudi cung ting 25°C/phut dén 280°C
roi gitr yén & nhiét do nay trong 3 phdt.

- Khi mang: Helium.

- Tbc dd dong: 1 mL/phut.

- Nhiét d6 injector: 250°C.

- Ty Ié chiadong: 30:1.

- Khéi quang phé: nang luong ion hoa
70 eV, nhiét d6 nguon ion hoa 250°C.

2.4. Phwong phap danh gia ham lwong
polyphenol téng tir phé pham ba hdi
Cac hop chat hién dién trong cao chiét tir
bd hoi duoc danh gia bang phuong phap
so bo hoa thuc vat [5]. Ham luong tong
cac hop chat polyphenol duge xac dinh
theo duoc dién Viét Nam V [6]. Hoat tinh
khang oxy hoa &p dung phwong phap bat
géc tu do DPPH do Brand — Williams va
cong su phét trién (nam 1995), véi mot sd
didu chinh cho phii hop [7]. T4t ca mau
duge do trén thiét bi quang pho hap
thu V730 / Jasco - Nhat.

3. KET QUA VA THAO LUAN

3.1. Khao sat qua trinh chung cit tinh
dau qua hoi

#ittt

Khong
nghién

4mm mm 0.5mm

Hinh 2. Ngoai quan cta nguyén liéu sau khi xu ly

Nghién ctru cac yéu té anh huong bing
phuong phap luén phién tung bién, nhu
thé hién trong hinh 3, cho thiy ring
nguyén liéu vai kich thuéc 8 mm (hinh
2), ti 1€ nguyén liéu so voi dung moi la
1:8, nhiét do cua chét tai nhiét 1a 130°C,
va hé sb nén nguyén liéu la 0% (ti 1¢ gitra
thé tich nguyén liéu trudc va sau khi nén)
dé dat hiéu suat tach tinh dau tdt nhat
(khdi lwong nguyén ligu: 50g/mé). Tinh
dau thu dwgc c¢6 mau vang nhat, trong
suét, véi huong thom dic trung cua hoi
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va ty trong dat 0.9854 g/mL.

Hiéu suat qua trinh chiét xut tinh dau ¢
diéu kién ti wu 1a 3.87%. Céc thanh phan
chinh trong tinh dau bao gom anethole
(94.748%), aubepine (2.748%), va
estragole (0.312%). So véi nghién ctu
cua Gurdip Singh va cong su (2006), tinh
dau hdi An Do chira nhiéu hgp chat hon
so Vi hdi Viét Nam [8], cho thay rang
thanh phan tinh dau phu thudc vao nguon
géc, glong va khu vuc trong duoc liéu.
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Hinh 3. Cac yéu t6 tic dong dén higu suat cua qua
trinh tach chiét tinh dau qua hoi

Bang 2. Két qua x4c dinh so bo thanh phan hoa
thuc vat

Thudc thir | Truwéc | Sau khi
khi chung
chung
Carotenoid H,S0, dac - -
Alkaloid Dragendorff + +
Flavonoid Phan ung ++ +
Cyanidin
Saponin Liebermann— ) )
P Burchard
Polyphenol FeCl; 5% +++ ++
Tanin Gelatin 1% + +

Bang 1. Thanh phan tinh diu qua hdi
bj
Thoi Ham twong
TT| gian Tén chat lwong | Mass|  hep
Iru weng khéi
phé
1 | 5.077 1R-o-Pinene 0.292 | 136 923
2 | 6.766 D-Limonene 0.253 | 136 921
3 | 6.840 Eucalyptol 0.161 | 154 935
4 | 8.212 Linalool 0.292 | 154 889
5 | 10.157 | Terpinen-4-ol | 0.138 | 154 | 862
6 | 10.462 o-Terpineol 0.137 | 154 | 914
7 |10.629 Estragole 0.312 | 148 935
8 | 12.030 Aubepine 2.748 | 136 937
9 | 12.910 Anethole 94.748 | 148 | 961
3-Guaiacyl
10 | 15.172 propanol 0.410 | 166 748
11 | 15.266 Anisketone 0.160 | 164 | 927
12 16610 PE-o 10249 | 204 | 016
Famesene
1-[(3-Methyl-2-
13 | 22.200 b“_tZ_”(‘i’_‘y) 0.098 | 202 | 863
propenyl)benzene

3.2. Khao sat dinh tinh cac hoat chat tir
qua hdi va ba hdi

Nguyén liéu hdi va ba hdi sau khi trai qua
quéa trinh chung cit duoc chiét xuat bang
con s& duoc danh gia thanh phan hoat
chat thong qua phuong phap so b hoa
thuc vat.

Trong d6: (-) am tinh; (+) duong tinh; (++) duong
tinh r&; (+++) dwong tinh rat rd

Theo bang 2, cao téng EtOH c6 thé chira
cac hop chat nhu polyphenol va flavonoid.
Cu thé, trudc khi chung cat, ham luong
flavonoid va polyphenol kha cao. Tuy
nhién, qua trinh chung ct lam giam luong
cac hoat chéat nay, mac du van con dang ké,
cho thdy can thiét phai thuc hién qué trinh
chiét xuat.
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Téc dong cua ti 1é long: ran (nguyén liéu: dung
moi)
biéu kién tach chiét ti wu: So lan chiét: 2 lan;
Thoi gian chiét: 75 phat; Nhiér dé nguon nhiét:
50°C; Nong dé con: 60%; Ti 1¢ nguyén lidu: dung
mbi: 1/6

Hinh 4. Cac yéu t6 anh huong dén higu suét thu
cao chiét tir qua hoi
Cac yéu té anh huong dén qué trinh thu
cao chiét tir qua hodi duoc khao sat nhu
trong hinh 4. Piéu kién téi wu cho qua
trinh chiét duoc luya chon dua trén hiéu
suat chiét. Vi du nhu nhiét d6 tang thi toc
d6 khuéch tan ciing nhu d6 hoa tan cua
cac hoat chat tuy nhién c6 xu huéng ting
lén. Tuy nhién, nhiét do chiét phu hop
ciing phu thuoc vao dung méi va thanh

Yield (%w/w)
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phan héa hoc c6 nguyén liéu chiét. Nhiét
d6 chiét qué cao c6 thé 1am phan hay cac
hoat chat sinh hoc anh huéng dén hiéu
Suit tach chiét.

Tuong tu ké thira tir diéu kién trich ly
hoat chat tir qua hoi thi sau khi tach tinh
dau, ba hdi duoc chiét tao ra dich chiét co
mau nau va mui thom dic trung cua hoi.
Cao chiét thu dugc c6 mau niu den va do
nhay cao.

V& hoat tinh khang oxy hoa (theo phuong
phap bat goc tu do DPPH), gi4 tri ICsq cua
tinh dau, cao chiét bd hoi, cao chiét
nguyén liéu va vitamin C nhu hinh 5 lan
luot la 4816.17 £ 0.31 pg/mL, 162.21 +
0.27 pg/mL, 36.75 + 0.396 pg/mL va 7.75
+ 0.11 pg/mL. Cao chiét nguyén liéu va
cao chiét bd hoi van c6 hoat tinh khang
oxy hoa cao dang ké.

3000 481617

4500
4000
3500
= 3000
2500
R 9
£ 2000
1500
1000
500
16221 3782 775
0 [

Essential oil Residue extract Extract Vitamin C

Hinh 5. Hoat tinh khang oxy hoé cua tinh dau va
cao chiét

Qua trinh kiém tra ham lwong cua cao
chiét tir bd hdi cua mau téi vu dat 120.69
+ 0.97 mg GAE/g cao chiét, cao hon so
Vi cao chiét bang con va methanol trong
nghién cau cua Soher va cong sy (tuong
ung la 112.4 va 96.3 mg GAE/g cao khd)
[9l.

Két qua nay cho thdy, mic du qua trinh
chung cat anh huong dén kha nang khang
oxy hoa cua ba hdi, nhung cao ba hdi van
duy tri hoat tinh kha cao, cho phép khai
thac dé chiét xuat cac hop chat cd kha
nang khang oxy hoa.



4. KET LUAN

Nghién ctru nay da phat trién thanh cong
trong quy trinh chiét xuat tinh dau va cao
chiét hoat chat tir qua hoi va ba hoi. Két
qua cho thiy b hdi sau chung cét tinh
dau van con luong hoat chit dang ké va
c6 hoat tinh sinh hoc kha cao. Kha nang
khang oxy hoa cung véi ham lugng hop
chat phenolic trong chiét xuat tir bd hoi
cho thdy tiém ning (ng dung cua qua hoi
trong cac san pham tu nhién cd loi cho
suc khoe con nguoi.

Loi cam on: Xin chan thanh cam on su hd
tro nghién cuu cua Truong Pai hoc Bach
khoa, Pai hoc Quéc gia TP.HCM cho
cong trinh nay. Chiing t6i cling xin guri 101
cam on tGi PGS.TS. L& Thi Kim Phung va
cac sinh vién Nguyén Anh Tuan, Trinh
Yén Nhi di cung dong hanh va hd tro
nhom trong viéc hoan thanh nghién cuu.
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