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THANH PHAN HOA HQC VA TiNH KHANG OXY HOA CUA NGHE DEN
Curcuma zedoaria Berg. TRONG O VIET NAM

Tran Thi Viét Hoa, Tran Thi Phwong Thao, Vii Thi Thanh Tam
Truong Bai hoc Béch khoa, PHQG-HCM

1. GIOI THIEU

Nghé den (Curcuma zedoaria Berg.) thudc loai than thao, cao dén 1,5m. Cay moc hoang dai
& nhiéu noi: by sudi, ruong bé hoang, mién ndi...Ngudn goc & Hymalaya, Srilanka, An D9,
Indonesia, Malaysia. O Viét Nam, nghé den duogc trong nhidu & Binh Duong, Pa Lat, GialLai...
dé 1am thudc. Cu nghé den ¢ hinh try, dai 2-5cm, duong kinh 1-3cm. V6 ¢6 mau xam, phan thit
c6 mau tring ¢ |op bén ngoai, mau tim nhat & 16p trong, cd mui thom dic trung [1, 2]. Trong y
hoc cd truyén, tir 1au doi nghé den dugc dung dé tri bénh xanh xao, thiéu mau, ting cuong bai tiét
mat, ting truong lec dng tiéu hda, kém an, nim mén tinh dudng rudt, viém loét da day...[1, 2, 4,
5.

Nhitng phuong phép trich ly tinh dau, thanh phan héa hoc, hoat tinh khang oxy héa dugc
khao sét trén hai loai nguyén li¢u 1a ci ngh¢ den tuoi va khé. Nhing két qua dat dugc gop phan
khang dinh giatri thiét thuc caaloa thuc vat nay.

2.NGUYEN LIEU VA PHUONG PHAP THUC NGHIEM

2.1. Chuan bi nguyén ligu

Céy ngh¢ den trong & Da Lat (Viét Nam), thu hoach véo thang 2, sau khi mua vé duoc tach
riéng cac phén ré, fghép, I,é, cu. Rutra sach dat, loai bo cac ph?;n hu. Téch riéng phan cu, thén, lava
phoi kho, cit [at de de say, say nguyén liéu ¢ nhiét do 50 den 60°C trong khoang 20 gio. Sau do,
nguyén liéu duoc xay nho va xac dinh d6 am. Bg am cu ngh¢ tuoi 1a (76,38 + 0,16%); nghé khod
12(10,47 + 0,08%). Céc héa chit sir dung: eter dau hoa (60°— 90°C), CH,Cl, EtOH 96% (Trung
Quoc)

2.2. Piéu ché céc cao caa cit nghé den:

500g bot ci nghé den 1an luot duoc trich voi dung méi eter dau hoa, CH,Cl,, EtOH 96% bing
hé thng trich Soxhlet. Cac dich trich caa ciing loai dung mdi duoc tap hop lai va cd quay chan
khong (50°C, 30mmHg) dé loai dung méi dén khi thu duoc cao rin c6 khéi lugng khéng dbi.

2.3. Khao sét diéu kién chung cét tinh diu ci nghg den

Tinh dau dugc chung cat tir ca nghé bang hé thong chung cat 16i cudn hoi nuéc cb hdi luu.
Chuing t6i khao sat ham lwong tinh dau thu dugc trén hai loai nguyén liéu nghé tuoi va ngh¢ kho
theo 2 phuong phép: phuong phép gia nhiét dét néng théng thuong (PPT) va phuong phép gia
nhiét bang vi song (PPV'S) véi su thay d6i ty 1¢ L/R (thé tich nude (ml) : khéi luong nguyén liéu
(9)): 1:3, 1:4, 1:5, 1:6 (ddi voi nghé tuoi) va 1:11, 1:15, 1:19, 1:23 (doi véi nghé khd) theo thoi
gian chung cat.

Ddng thoi, nhim danh gid so bo chit luong tinh dau, cching toi tién hanh khao sat cac tinh

chat héaly cua chung nhu: mau, mui, vi, ty trong, chiét suét, goc quay cuc, chi s acid, chi sb xa
phong, chi s ester, chi sb iod.

2.4. Khio sét thanh phan héa hec ciia tinh diu theo phwong phap GC/M'S

Thanh phan hda hoc cia tinh dau va cao ete dau hoa (phan khéng xa phong héa) duoc dinh
danh va dinh luong bing phuong phép sic ky ghép khdi phd (GC/MS) tai Trung tAm Phén tich va
kiém nghiém thubc thay Trung wong I1.

Céc mau duoc phan tich trén méy GC: FISONS GC 8000 series, dau do khdi phd: FISONS
Intruments MD 800.
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Diéu kign sic ky [3, 6, 7, 14]
Cot: DB5MS, chiéu dai 30m, duong kinh 0,25mm; f = 0,25 nm.

Chuong trinh nhiét d6: o ,
0 y 5, (0] % 15 C/phut
oC (Lphay S CPNOt gpc  ZCPNYGee T T e 5 phaty

Nhiét do buong héa hoi 250°C, thé tich tiém 1m, chia dong 1%. Khi mang |a Helium véi &p
suét khi mang: Py, =18 psi.

Diéu kign khoi phé

Chuong trinh MS: Theo ché d6 Full Scan FC 43 (29 -500 am.u). Bin pha ion
:El". Electron energy: 70eV. Cuong d6 dong Emission:150mA. Nhiét ¢o bo ngudn: 200°C. Nhiét
do bo phan giao tiép (Interface): 250°C. Sau d6, cac khéi phdé miu duoc so sénh véi khdi phd
chuin trong thu vién NIST Ver 2.0a

2.5. Khao sat tinh khang oxy héa ciia Nghé den:

Hoat tinh khang oxy hda cua tinh diu va céc dich trich Nghé den duoc khao sét bang phwong
phap Ferric Thiocyanat (FTC) cua Mitsuda, Osawa (1967). Sau d6, phuong phép ndy dugc cai
tién boi Kikuzaki va Nakatani (1993) [8, 9, 10, 11].

Céc mAu can khao st 1an luot dugc pha & cac ndng do khéc nhau, tir 200 — 400mg trong 8ml
con tuyét ddi. Sau dé, thém vao mdi dung dich 4ml acid linoleic 2,51% trong EtOH va 8ml dung
dich dém phosphat (pH 7,0). Cudi cuing, céc dung dich duogc day kin, lic ¢ nhiét o phong va dé
trong tdi.

Sau mdi khoang thoi gian nhat dinh (24 — 48 gio), liy ra 0,1 ml dung dich. Lan luot cho vao
9,7ml dung dich EtOH 75% (theo thé tich); 0,2ml dung dich NH,SCN 30% va 0,1ml dung dich
FeCl, 20mM (trong HCI 3,5%). Chinh x&c 3 phut sau khi cho FeCl, vao dung dich phan tng, tién
hanh do d6 hap thu cia dung dich tai buéc sng 500nm. Thi nghiém két thic khi mau trang dat
d6 hip thu cao nhit tai budc song ndy.

A

500nm, miu tring A

A

500nm, miu cé chat khang oxy héa
g% x 100%

% khéng oxy héa=

500nm, mau tring

3. KET QUA VA BAN LUAN
3.1. Piéu kién chung cit tdi wu cho ngh¢ khd va nghé twoi:
+ Tinh dau nghé tuoi theo phuong phép chung cat ¢6 dién: NTT
+ Tinh dau nghé tuoi theo phurong phép chung cat 6 hd tro vi song: NTVS
+ Tinh dau nghé khé theo phuong phédp chung cit c6 dién: NK T
+ Tinh dau nghé khd theo phurong phép chung cit ¢d hd tro vi song: NKVS
+ Cao eter dau hoatrich ly bang Soxhlet: cao EDH

Béing 1.Ham luong tinh dau va thoi gian chung cat gitra cac phuong phép dya
trén cac diem toi uu.

Chi tiéu so sanh NTT NTVS NKT NKVS Cao EDH

Hamlugngtinh | 6,68+0,05 | 610+0,07 | 866+0,14 | 7,76£0,06 | 4,60+ 0,06
dau* (%)

Thoi gian (phut) 170 140 110 90 90
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| Tyl (RL)tiwu | 14 1:4 1:15 1:15 1:10

(*): Tinh trén luong nguyén li¢u kho tuyét doi

PPT cho ham luong tinh diu cao hon PPVS. Tuy nhién, PPVS tiéu tn it thoi gian hon PPT
(khoang 9-12,5%). Ham luong tinh diu thu dugc bang PPV'S ¢ thé cao hay thap hon PPT latay
thugc vao thanh phan héa hoc cua dugc liéu.

Khi chung cat, du 1a phuong phdp ndo, nghé khé [udn luén cho luong tinh dau cao vatiéu tén
it thoi gian chung cit hon nghé tuoi Vi nghé tuoi ¢ ham lugng am cao (> 76%).

Ham luong tinh dau cao nhat & ty & 1:4 d6i v6i nghé tuoi vaty Ié 1:15 ddi voi nghé khd. Véi
lwong nuéc quait (ti 1¢ 1:1; 1:2), ¢ nhiét do sdi cia nudc nguyén liéu 5 dé bi von cuc, chay khét
|am bién tinh chit luong tinh du. O ty I& R/L cao hon, khi lwong nuéc chung quéa nhidu, nhiét do
chung cao va thoi gian kéo dai s& 1am cho mot so thanh phan cia tinh dau bi thity phan, bi oxy
hoa khi co6 mit cua enzym, hoic cac thanh phan phan cuc trong tinh diu bi hoa tan trong nudc,
|am giam lwong tinh dau thu duoc.

3.2. Tinh chit hoéaly caa tinh diu Nghé den:
Bing 2.C&c tinh chat héaly caatinh dau.

Chi sb héa ly NTT NTVS NKT NKVS
Mau Vang sim Vang tuoi Xanh luc ddm Xanh luc
M Ui R4t nong Rat nong Nong Nong
Trang théi Trong, sénh | Trong, rat sanh | Trong, hoi sanh | Trong, rat sanh
Vi Ping, cay Ding, cay Ding, cay Ding, cay
Ty trong, d§§ 0,986 + 0,005 0,992 + 0,003 0,981 + 0,009 0,993 + 0,009
Chiét xuat, n¥ | 1,521+0,013 | 1,523+0,018 | 1,520+ 0,012 1,524 + 0,015
bé quay cuc,
[a 30] 9,26+ 0,34 32,01+0,25 9,38+0,23 34,08+ 0,35
D
b hoatan t[nh
dau trong con 1:40 1:25 1:35 1:23
90° (ml/ml)
Chi b acid 0,52+0,01 0,78+ 0,02 0,72+0,01 0,82+ 0,02
Chi s6 gster 12,9+ 0,8 21,8+0,2 26,0+ 04 31,6+1,2
Chi s xa 13,4+0,8 22,602 26,7+ 0,4 324+12
phong
Chi s iod 194+ 4 146 + 2 198 + 2 184+ 1

Céc chi sb hdaly cuatinh dau Nghé den chung cét theo cac phuong phap khéc nhau khong
hoan toan giong nhau. Bicu nay 1a pht hop vi ket qua phan tich GC/MS cho thay ham lugng va
thanh phan hoa hoc trong tinh dau Ngh¢ den c6 su khac nhau rat nhiu gitra cac phuong phap
chung cat.

3.3. Thanh phan héa hoc ciia tinh diau Ngh¢ den
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Hinh 4. Két qua GC ciatinh dau ci ngh¢ khé tir chung cat ¢ dién ¢ hd trg vi song
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Hinh 5.Két qua GC cua cao ete dau hoa ci nghé den (phan khdng xa phong héa)
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Bang 3.Két qua M'S ciamét sb thanh phan chinh trong céc loai tinh dau va cao ete diu hoa (phan
khodng xa phong).

Thai gian

Thanh phan luu

K héi phd

1001 at 121

50

gElemen | 11,940 20

| | T T T L L |
20 40 60 80 100 120 140 160 180 200
(mainlib) ¢-Hemene

204

o}

100+ 108
| 0
Curzeren 14,145 504 148 /
A . 27 39 o s 79 o1 115 133 150 173 1g7 201 216

10 30 50 70 90 110 130 150 170 190 210 230
(mainlib) Benzofuran, 6-ethenyl-4,5,6,7-tetrahydro-3,6-dimethyl-5-isoprop enyl-, tran

107

Germacron | 20 742

20 40 60 80 100 120 140 160 180 200 220
(mainlib) 3,7-Cyclodecadien-1-one, 3,7-dimethyl-10-(1-methylethylidene)-, (EB)-

201
100+
| O /O

6-Tert- \[/
butyl-4— 504 7
coumarin - 39 173 216
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10 30 50 70 90 110 130 150 170 190 210 230
(mainlib) 6-tert-Butyl-4-methylcoumarin

Biang 4.Thanh phan tinh diu cu nghé den phan tich bing GC/MS
| STT | Thanh phin Thanh phin phin tram (%)
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NTT

NTVS

NKT

NKVS

CaoKXP

Camphor

3,81+0,11

4,60+0,21

2,49+0,22

2,88+0,12

0,23+0,03

I soborneol

0,89+0,11

1,64+0,10

0,39+0,02

0,73+0,12

0,10+0,01

Borneol

0,27+0,02

0,65+0,01

0,13+0,02

0,27+0,02

d-Elemen

0,94+0,02

0,30+0,05

0,83+0,02

0,24+0,02

0,48+0,02

b-Elemen

1,75+0,02

0,58+0,01

1,82+0,01

0,59+0,02

2,46+0,02

og-Elemen

18,79+1,45

15,19+1,13

18,49+1,22

14,18+1,37

15,23+1,25

a-Humulen

1,54+0,10

0,72+0,10

1,96+0,22

1,72+0,13

0,90+0,23

Germacren D

1,47+0,21

0,60+0,11

1,92+0,23

1,12+0,21

1,43+0,02

© O N UMW NE

a-Cubeben

0,45+0,02

0,31+0,02

0,71+0,02

0,69+0,03

=
©

Curzeren

15,22+2,11

15,79+2,02

14,28+1,99

16,67+2,06

34,27+2,02

o
=

a-Guaien

0,77+0,02

0,23+0,01

0,75+0,01

0,67+0,02

[
N

Guaian

0,46+0,02

0,51+0,04

0,54+0,03

0,85+0,03

[
w

5H-Inden-5-on-
1,2,3,6,7,7a
hexahydro-7a-
mety!l

1,17+0,05

14.

Cycloisolongif
olen,8,9-
dihydro-9-
formyl

3,58+0,05

4,49+0,07

3,17+0,04

3,90+0,04

15.

2-Cyclohexen-

1-on, 4-etylnyl-
4-hydroxy-

3,5,5-trimetyl

1,84+0,07

16.

Spathulenol

3,14+0,06

4,18+0,06

4,58+0,07

5,39+0,09

0,78+0,10

17.

Germacron

23,94+2,21

24,28+2,19

22,53+2,18

23,10+2,23

3,33+0,04

18.

| soaromadendr
en epoxid

0,63+0,02

0,72+0,02

1,10+0,04

1,26+0,05

19.

Acid acetic, 3-
hydroxy-6-
isopropenyl-
4,8a-dimetyl-
1,2,35,6,7,8,8a

octahydronapht
aen

4,46x0,07

20.

Aristolen
epoxid

0,78+0,03

21.

4,4-Dimetyl-3-

(3-metylbut -2-
enyliden)

octan-2,7-dion

1,85+£0,04

22.

9-Octadecynoid
acid, metyl este

2,33+0,04

2,78+0,03

2,71+0,04

3,46+0,06

23.

Cedren-13-ol

1,79+0,13

24,

Spiro[4,5]dec-
6-en-on,1,7-

0,96+0,20
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dimetyl-4-(1-
metyletyl)
25. Leden oxid 1,79+0,06 3,09+0,07 2,44+0,03 3,43+0,05 -

Hexadeca-
26. 2,6,10,14- - - - - 0,98+0,13
tetraen-1-ol
6-Tert-butyl-4-

27. . - - - - 6,72+0,31
metylcoumarin

Cyclocostunoli
d

Acid acetic,7-
isopropenyl-
1,4a-dimetyl-3-
OXO-

29. 2,3,4,4a,5,6,7,8 ) ) - - 1,09+0,02

28. 0,27+0,01 1,95+0,01 0,80+0,02 1,57+0,02 -

octahydronapht
aen

1-Eicosanol
30. - - - - 0,67+0,02
(CxH4OH)

13-Tetradecen-
31. 1-0l acetat - - - - 0,67+0,03

Tertratriaconta
32. N (CaHo) 0,70+0,04
1-

33. Hentetracontan - - - - 0,45+0,08
ol (C4HgsOH)

Pentratriaconta
34. - - - - 0,27+0,02
N (CssH7)

Téng cong 82,04+2,21 | 82,61+2,34 81,64+2,22 | 82,72+2,31 | 83,61+2,19

Thanh phan chinh caatinh dau ca ngh¢ den trich ly theo PPT hay PPVSla g-Elemen (14,18 +
1,37% dén 18,79 + 1,45%), Cur zeren (14,28 + 1,99% dén 16,67 + 2,06%), Germacron (22,53
+2,18% dén 24,28 + 2,19%). Bdng thoi, ham lugng céc thanh phan ndy trong tinh dau nghé den
tuoi cao hon trong tinh diu nghé den kha.

Céac thanh phén kém phén cuc (d-Elemen, b-Elemen , g-Elemen, a-Humulen, Germacren D,
a-Cubeben, a-Guaien) trong tinh dau ngh¢ chung bang PPV'S thap hon so véi PPT. Nguoc lai,
nhitng thanh phan phan cuc hon do cé chira Oxi nhu Camphor; Isoborneol; Borneol; Curzeren;
Guaian; Cycloisolongifolen,8,9-dihydro-9-formyl; Spathulenol; Germacron; |soaromadendren
epoxid; 9-Octadecynoid acid, methyl ester, Leden oxid; Cyclocostunolid lai chiém ham lugng cao
hon. Vi vi song uu tién t&c dung trén nhitng thanh phan phan cuc, gitp nhitng thanh phin nay
nhanh tang nhiét do, thoat ra khoi t& bao vabi 16i cudn theo hoi nudc dé hon.

Thanh phan chinh trong cao eter dau hoa |& g-Elemen (15,23 + 1,25%), Curzeren (34,27 +
2,02%), 6-Tert-butyl-1-4-metylcoumarin (6,72 + 0,31%), con Germacron chi chiém 3,33 +
0,04%.

Dich trich eter diu hoa (cao EDH) chta rat nhiéu hop chét hon so voi tinh diu thu dugc tir
chung cit. Vi céc chat khéng va kém phan cuc hoa tan tot trong dung méi eter dau hoa. Céc hop
chit phan cuc nhu: 9-Octadecynoid acid, methyl ester, a-Guaien; Guaian;
Cycloisolongifolen,8,9-dihydro-9-formyl; Isoaromadendren epoxid; Borneol; b-Cubeben ... lai
khéng hién dién trong dich trich eter dau hoavi chiing khéng tan trong dung méi khéng phan cuc.
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3.4. Két qua khang oxy hoa ciia Nghé den

100

80 1 ] ==

6o i | =

40 -

% khang oxy héa

20 —-

Of

A B C D = [

08 5.0 (mg/ml) B 10.0(mg/ml)
C]15.0 (Gmg/ml) O 20.00mg/ml)

Hinh 6.Kha nang khang oxy héa ciia nghé den theo ndng do (Phuong phép FTC)

100
«®
2 90
>
X 80
g
L
50 _—
40 \
5.0 10.0 15.0 20.0
Noéng do (mg/ml)
—&— Cao eter ddu hda cii Nghé den —#— Cao diclometan cit Nghé den
—— Cao con ci Nghé den —<&— Tinh dau Nghé kho thudng
—— Tinh dau Nghé kho vi séng —®@— Acid Ascobic

Hinh 7.Kha nang khang oxy héa ciia nghé den theo ndng do (Phuong phép FTC)

Vi
A: Cao eter dau hoa ciiaca Nghé den.  D: Tinh dau Nghé den kho (PPT)
B: Cao CH,Cl, cuacu Ngh¢ den E: Tinh dau Nghé den khé (PPVS)
C: Cao con cuaci Nghé den F: Acid ascorbic (Vitamin C)

Két qua khao sét cho thiy mirc do khang oxy héa ciia c&c mau thir trong khoang nong do 5-
20mg/ml dugc sap xép nhu sau:

Vitamin C (70,5 + 1,1% - 94,1 + 1,5%) > cao efer cii (61,4 + 0,8% - 84,5 + 1,206) > ca0
CH.Cl, cu (57,2 + 2,1% - 81,8 + 1,8%) > Tinh diu NKVS (47,4 + 0,9% -77,8 + 0,7%) > cao cn
Cit (45,3 + 1,3% - 75,2 + 1,7%) = tinh diu NKT (45,8 + 0,5% - 74,8 + 1,1%).

4. KET LUAN

Qua qué trinh khao sét, ¢ thé rit ra dugc nhirng két luan sau:

O PPT, @i v6i nghé tuoi, ham lugng tinh dau (tinh trén lieeng nguyén liéu kho tuyét doi) |a
6,68 + 0,05% trong thoi gian chung cit 110 phut. Béi véi nghé khé, ham luong tinh dau cao hon
(dat 8,66 £ 0,14%) trong 170 phit.

O PPVS, ham lugng tinh dau dat dugc 6,10 + 0,07% trong 90 phit (ddi voi nghé tuoi) va
7,76 + 0,06% trong 140 pht (di voi nghé khd).
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PPV'S tuy cho thoi gian chung cit ngan hon nhung lai 1am giam ham luong tinh dau. Bdng
thoi, véi chi phi cao, PPV S khong dat higu qua tét trong viéc ly trich tinh dau tir cii Nghé den.

Thanh phan chinh cua tinh diu ca Nghé den trich ly theo PPT hay PPVS la g-Elemen (14,18
+ 1,37% dén 18,79 + 1,45%), Curzeren (14,28 + 1,99% dén 16,67 + 2,06%), Germacron
(22,53 + 2,18% dén 24,28 + 2,19%). Bong thoi, ham lugng céc thanh phan ndy trong tinh dau
nghé den tuoi cao hon trong tinh dau nghé den khd. Trong khi d6, Furanogermenon la thanh phan
chinh trong tinh dau tir nghé den Trung Quéc, Curcumenol |athanh phan chinh caatinh dau nghé
Pai Loan con Dehydrocurdion |a hop chat chi yéu caatinh dau tir nghé Nhat Ban [2, 12, 13, 15].

Thanh phan chinh trong cao eter diu hoa |& g-Elemen (15,23 + 1,25%), Cuzeren (34,27 +
2,02 %), 6-Tert-butyl-1-4-metylcoumarin (6,72 + 0,31%), con Germacron chi chiém 3,33 +
0,04%.

Thanh phan tinh dau thu duoc tir cac phuong phép khéc nhau thi khac nhau rat nhidu. Vi vay,
khi wng dung trong thuc té can xem xét diéu kién cu thé dé &p dung phuong phép phu hop.

Két qua khao sé tinh khang oxy héa cho thay tinh dau Nghé den c6 muc do khang oxy héa
tuong dbi cao & nong do 20mg/ml (74,8 + 1,1% - 77,8 + 0,7%). Cao eter diu hoa co kha niang
khéng oxy héa cao nhét (61,4 + 0,8% - 84,5 + 1,2%) ¢ nong do tir 5,0-20,0mg/ml. Didu nay
ching té c&c hop chit ¢ hoat tinh sinh hoc manh tap trung nhiéu ¢ loai cao nay.

Két qua nghién cau buéc dau dat duge nham gép phan dinh hugng cho nhitng nghién ciu
tiép theo vé thanh phan va tac dung duoc |y (tinh khang ndm, khang viém, khang ung thu...) caa
tinh dau cu nghé den Curcuma zedoaria ¢ Viét Nam.
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