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ABSTRACT

The essential oil extraction of dried fruits of black pepper (Piper nigrum L.) from Chuse
district (province Gialai) by means of supercritical carbon dioxide as a solvent was
carried out for the first time. The chemical composition of essential oils was analyzed by
GC and GC/MS. The results indicated the essential oils obtained by the supercritical fluid
extraction had higher level of sesquiterpene hydr® Carbons to monoterpenes. When the
pressure increased (110 bar), Piperine, the main pungent component of black peper
oleoresin was obtained.
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Tilte: Survey on the chemical composition of essential oils from Piper nigrum L. using
supercritical carbon dioxide extraction

TOM TAT

Tinh dau hat tiéu tro”‘ng tai huyén Chu Sé, tinh Gia Lai, lan dau tién dwoc chiét xudt bcing
phirong phap CO2 long siéu to1 han. Thanh phan hod hoc cua tinh dau dwoc phan tich bang
GC va GC/MS. Két qua cho thdy ham hrong sesquiterpene cao hon monoterpene. Khi ap
sudt dén 110 bar, thu dwoc alkaloid piperine, mot chdt cay cia thanh phin nhia tiéu.

Tir khéa: Tinh ddu tiéu, cy tieu, CO2 léng siéu téi hgn, nhyea tiéu

1 PAT VAN PE

Cdy tiéu co tén khoa hoc la Piper nigrum L.,
thudc ho Ho tiéu Piperaceae. Cay co6 ngudn goc
An Db, duoc trong & nhiéu nude nhiét doi. O
Viét Nam, duoc trong nhiéu & vung mién Trung
nhu Nghé An, Ha Tinh, Quang Binh; Tay nguyén
va Nam bd nhu Bong Nai, Phi Quéc.

Hat chtra khoang 2% tinh dau, gdm monoterpene, |
sesquiterpene va hop chat chira oxy; va alkaloid l
nhu piperine, piperetin, chavicin. (C. Perakis,
2005; Db Tét Loi, 1995; Pham Hoang Ho, 1999)

Hinh 1: Cay Hb Tiéu

1 Pai hoc Cin Tho
2 Vién Cong Nghé Hoa Hoc, Vién KH & CN Viét Nam
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Thanh phan héa hoc ciia tinh d,rliu tiéu tréng 0 nhing vung khac nhau cua Ngh¢ An
da dugc nghién ctru, cho thay thanh phan chinh gom a-pinen va D-limonen.
(Hoang Van Luu, 2003)

Vé cong dung trong y hoc, tir lau nhan gian d biét ding tiéu dé kich thich tiéu ho4,
giam dau, khang khuén, chira dn khong tiéu, dau bung, lanh bung, nén mura, ti€u chay,
dau rang...

Trong bai bao nay, ching tdi st dung phuwong phap carbon dioxide (CO.) 1ong siéu
t6i han — 1a phuong phap ly trich méi dugc chu y gan day, duoc xem 1a phuong
phap tién tién, than thién véi moi truong ddng thoi tao duge san pham cé gia tri
cao trong cong nghiép thuc pham va duoc pham. Thanh phan hoé hoc dugc phan
tich bang phwong phép sic ky khi ghép khéi phd (GC/MS).

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén liéu
Nguyén liéu dugc thu mua tai huyén Chu Sé, tinh Gia Lai vao thang 9/2005.

2.2 Phwong phap chiét xuat bang CO: léng siéu téi han (C. Perakis, 2005;
Santra R.S. Ferreia, 1999)

Nguyén tic:

O diéu kién nhiét do va ap suét nhat dinh, mot sb chat long t61 han dat dén trang
thai siéu to1 han.

Nhiét d6 t6i han 12 nhiét @6 ma mot chat khi bién thanh chét 1ong. Ap suit t6i han
1a 4p suat ma mot chat 16ng bién thanh chat khi.

Ty trong, su khuyéch tan va d6 nhdt cia chat 1ong siéu t6i han 1a trang théi trung
gian cta chat 1ong va khi.

Khi CO2 1a mot chat thich hop va c6 d6 tinh khiét cao, rat dé dat dén diém t&i han
(31°C va 1070 psi), kh6 chéay va tinh doc hai thip. Ngoai ra, CO2 16ng siéu ti han
cho phép hoa tan v6i ca dung méi phan cuc va khong phan cuc. Qua trinh chiét
xuat bang CO2 10ng siéu téi han c6 ban chit cua dang chiét bang dung moéi véi su
bién tinh ctia CO; 16ng & diéu kién ti han.

2.3 Thiét bi

Thiét bi chiét xuat bang CO; 16ng siéu téi han do Vién Cong Nghé Hoa Hoc thiét
ké va ché tao theo so d6 nguyén tac:
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2.4 Quy trinh chiét

Hat tiéu kho duoc xay min va chuyén vao binh chiét chiu ap, ap suit binh chiét
tang dan khi COz 16ng duoc bom vao bdi bom nén cao ap. Khao sat ¢ diéu kién ap
suét 90 bar va 110 bar. O diéu kién d6, CO2 thAm thdu hoan toan vao nguyén li¢u
trong 20 phiit ¢ trang thai tinh, sau d6 mé van cho CO2 véi téc do dong 12 0,3 - 0,6
g/phat. Sau khi ha &p suat, CO2 ¢ trang thai khi bay di, nhiét d6 tach duoc dicu
chinh & 30° C. Tinh dau dugc hiing ¢ thiét bi phan tach.

2.5 Phwong phap phan tich

Thanh phan héa hoc cua tinh dau tiéu duoc xac dinh bang phuong phap sic ky khi

va sdc ky khi ghép khoi pho:

~ Phuong phap sic ky khi (GC) thuc hién trén may Hewlett-Packard 6890 Series
IT (USA), cot HP5(dai 30m; duong kinh 0,32mm; phim day 0,25um), khi mang
nito (1ml/phut), detector FID. Chuong trinh nhiét do: 40° C(giit 2 phut), ting 6°
C/phiit cho dén 200° C (2 phut), tang 10° C/phdt dén 280° C (10 phut). Nhiét do
injector: 280° C, nhiét d6 detector: 300° C.

~ Phuong phap sic ky khi ghép khdi phoé (GC/MS) thuc hién trén may Agilent
Technologies 6890N (USA), cot HP5-MS(dai 30m; duong kinh 0,25mm; phim
day 0,25um) lién hop voi may khéi phd Agilent Technologies 5973 inert
(USA), khi mang Heli (0,9ml/phut). Chuong trinh nhiét do: 40° C (2 phit), ting
30 C/phat dén 200° C (2 phat), tang 20° C/phit dén 250° C (10 phat). Nhiét do
inlet: 250° C, nhiét d6 MSD: 350° C. Thu vién phd NIST-MS search 2.0a-2002.

3 KET QUA VA THAO LUAN
3.1 Thanh phian héa hoc ciia tinh diu

Tinh dau tiéu chiét bang phwong phap CO: long siéu t6i han ¢O mau nau sam,
sanh, c6 tua vang, mui thom dac trung, nhe hon nudc, ty trong: 0,9106 g/mL;
[n]o=1,5110 (25°C).

Tinh dau tiéu chiét bang phuong phéap 16i cubén hoi nudc c6 mau xanh nhat, mui
thom nhe, nhe hon nuéc, ty trong: 0,8547 g/mL; [n]o= 1,4772 (25°C).
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Két qua phan tich ph6 GC/MS tinh dau tiéu nhu sau:

Phuwong phap 16i Phuong phap CO:2 16ng siéu téi han

cuon hoi nwée Ap suit 90 bar  Ap suit 110 bar

a-Pinene 4,778 3,733 0,138
B-Pinene 1,868 1,451 -
(-)-B-Pinene 8,315 5,975 -
Camphene 0,125 0,127 -
B-Cymene 0,074 - 0,264
a-Phellantrene 5,307 - 0,121
3-Carene 25,443 13,144 1,369
y-Terpinene 0,404 - -
B-Cymene 16,310 0,280 -
D-Limonene 0,359 9,587 -
B-cis-° Cimene - 0,153 -
a-Thujene - 0,197 -
o-Terpinene 0,359 0,408 -
o-Terpinolene 1,392 1,870 -

B- Linalool 0,10 1,291 -
5-Elemene 1,278 2,304 4,004
a-Cubebene 0,203 0,598 0,367
a-Copaene 0,467 1,180 0,869
B-Elemene 1,472 2,521 3,844
a-Gurjunene 0,305 0,758 0,723
B-Caryophyllene 20,31 16,719 47,529
a-Guaiene 0,765 1,664 2,254
a-Caryophyllene 1,545 3,042 4,445
v-Gurjunene - 0,138 0,168
y-Muurolene - - 0,195
B-Selinene 3,259 6,702 11,074
a-Selinene 2,648 5,539 9,152
a-Himachalene - - 0,305
[-Bisabolene 0,515 1,464 2,937
5-Guaiene 0,337 - 1,157
d-Cadinene 0,264 0,601 0,774
v-Elemene - 0,175 0,369
d-Guaiene 0,443 0,306 2,780
Juniper camphor - - 0,199
Spathulenol 0,067 0,163 1,899
Epiglobulol - 0,415 0,199
Globulol - 0,140 0,419
Piperine - - 2,443
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Tir két qua phén tich phd GC/MS, nhan thay:

~ Trong tinh dau tiéu c6 khoang 40 hop chit.

~  Véi phuong phap chiét bang CO; 1ong siéu toi han tai 4p sudt 90 bar, tinh dau
tiéu c6 cac thanh phan chinh: o-Pinene (3,733%), B-Pinene (1,451%), (-)-B-
Pinene (5,975%), 3-Carene (13,144%), D-Limonene (9,587%), a-Terpinolene
(1,870%), B-Linalool (1,291%), 6-Elemene (2,304%), a-Copaene (1,180%), B-
Elemene (2,521%), p-Caryophyllene (16,719%), a-Guaiene (1,664%), a-
Caryophyllene (3,042%), B-Selinene (6,702%), a-Selinene (5,539%), pB-
Bisabolene (1,464%).

~  V&i phuong phap chiét bang CO2 10ng siéu t6i han tai ap suét 110 bar, tinh dau
tiéu c6 cac thanh phan chinh: 3-Carene (1,369%), 8-Elemene (4, 004%), -
Elemene (3,844%), P-Caryophyllene (47,529%), a-Guaiene (2,254%), a-
Caryophyllene (4,445%), B-Selinene (11,074%), a-Selinene (9,152%), pB-
Bisabolene (2,937%), 5-Guaiene (1,157%), Caryophylene oxide (2,780%),
Spathulenol (1,899%), Piperine (2,443%).

~ Vi phuong phéap chiét bang 16i cuén hoi nudc, tinh dau tiéu c¢6 cac thanh phan
chinh: o-Pinene (4,778%), pB-Pinene (1,868%), (-)-p-Pinene (8,315%),
a-Phellantrene(5,307%), 3-Carene (25,443%), pB-Cymene(16,310%), o-
Terpinolene (1,870%), pB-Linalool (1,291%), 5-Elemene (2,304%), a-Copaene
(1,392%), o-Elemene (1,278%), pB-Elemene (1,472%), p-Caryophyllene
(20,31%), a-Caryophyllene (1,545%), p-Selinene (3,259%), a-Selinene
(2,648%).

4 KET LUAN

Thanh phan céc chat trong tinh dau tiéu thu hai tai huyén Chu Sé, tinh Gia Lai ly
trich theo phuong phap 161 cuén hoi nu6e va phuong phap COz2 long siéu to1 han
rat khac nhau.

Véi phuong phap 16i cuén hoi nuée, thanh phan monoterpen c¢6 ham lugng cao
nhu: a-Pinene (4,778%), (-)-B-Pinene (8,315%), a-Phellantrene(5,307%), 3-
Carene (25,443%), B-Cymene(16,310%); trong khi do, phuong phdp ly trich bang
CO> long siéu t&i han c6 thanh phan sesquiterpen cao nhu: §-Elemene (2,304-
4,004%), B-Caryophyllene (16,719-47,529%), a-Caryophyllene (3,042-4,445%),
B-Selinene (6,702-11,074%), a-Selinene (5,539-9,152%).

Khi ap suat 110 bar, thanh phan monoterpen khong déng ké, chu yéu 1a thanh phan
sesquiterpen, va thu duoc alkaloid piperine.

Nhu vay, v6i phuong phéap chiét bang CO2 1ong siéu téi han c6 dic diém:

~ Thoi gian chiét nhanh.

—  San pham hoan toan gidng thién nhién.

- Véiap suit duge xac dinh trude, c6 thé thu dugc cc cu tir hoa hoc theo v mudn.
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