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KHAO SAT TINH DAU VA THANH PHAN HOA HQC
CAO ETHYL ACETATE TU CU GUNG NHAT BAN
(Zingiber officinale Roscoe var Kintoki)

Nguyén Thi Bich Thuyén* va Nguyén Ngoc Hanh?
ABSTRACT

The Kintoki ginger was transplanted from Japan and cultivated in Lam Dong, Dac Lac
and Phu Yen provinces. The content of essential oil changes from different provinces
(0,50% in Lam Dong; 0,24% in Dac Lac and 0,32% in Phu Yen).

The volatile oil has been studied by the combination of GC and GC-MS. The main
components are zingeberen, p-bisabolene, p-sequiphellandrene depending on the
material sources.

Three compounds were isolated from an ethyl acetate extract. One of them was identified
such as g-sitosterol-3-0-f-glucopyranoside.
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Title: Investigation of essential oil and chemical constituents of an ethyl acetate extract
from Zingiber officinale Roscoe var Kintoki

TOM TAT

Gung “Kintoki” di thuc tir Nhdat Ban dwoc tréng tai Lam Bo”‘ng, Pdc Lic va Phi Yén.
Ham heong tinh ddu ci gieng thay doi theo diéu kién dia Iy khi hdu khdac nhau (0,50% tai
Ldm Pong; 0,24% tai Pdc Léc va 0,32% tai Phit Yén) so voi giong girng Viét Nam trong
tai Padc Lic la 0,18% Va trong tai Pong Thdp la 0,21%).

Két qua phan tich bang GC-MS cho thdy ham hrong cdc cdu tir chinh nhu zingiberene, -
bisabolene, B-sequiphellandrene trong tinh dau ci gieng ciing thay doi theo cdc ving
trong khdc nhau. Cdy trong ¢ Lam Pong ¢ ham lwong zingiberene cao nhat la 28,07%
50 Vi cdy trong 6 Pac Lac la 20,39% va ¢ Phit Yén la 20,71%, trong khi giong ging Viét
Nam khoang 14,27-16,15%.

Tir dich chiét ethyl acetate cia girng Kintoki trong tai Pdc Lic, dd c6 ldp dwoc 3 chdt
tinh khiét. Mot trong ba chdat da dwoc nhdn danh d6 la p-sitosterol-3-O-5-
glucopyranoside.

Tir khoa: Cu girng, girng

1 PAT VAN PE

Gumng c6 tén khoa hoc: Zingiber officinale Roscoe, thudc ho Gimg (Zingiberaceae).
Gung 1a mot loai cdy nho, cao tir 0,6 dén 1 m. Than ré mam 1én thanh cu, lﬁ}u dan
thanh xo, té bao chira dau nhya, c6 s¢i thua, mui thom, vi cay nong (Po Tat Loi,
1995)

Thanh phan héa hoc trong cu ging:

1 Pai hoc Can Tho
2 Vién Cong Nghé Hoa Hoc, Vién Khoa hoc & Cong nghé Viét Nam

157



Tap chi Khoa hoc 2007: 7 157-162 Truong Pai hoc Can Tho

- Tinh dau: thuong la hon hop gém nhiéu chat nhu ruou, phenol, aldehyde,
ceton, acid hiru co, ester..

~ Nhya dau gimg: chira tlnh dau va cac chit cay. Thanh phan chi yeu cuia nhom
chat cay la zingeron, shogaol va gingerol, trong dé gingerol chiém ty 18 cao
nhit.

- Ngoai ra con c6 tinh bot, protein, lipid, enzyme, cac acid hiru co, cac vitamin,
amino acid..

Trong bai bao nay, ching toi Xin trinh bay két qua khao sat thanh phan héa hoc cua

tinh dau cu gimg véi cac ngudn nguyén li¢u khac nhau va mét hop chat duoc nhan
danh tir nhwra cu gimg Kintoki trong & Dic Lic.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén liéu
Cu gung Kintoki trong tai Lam Pong, Pac Lic va Phu Yén dugc cung cip bai

Trung tam Bao tég va Phat trién Duoc liéu mién Trung. Cu ging Viét Nam dugc
thu mua tai Bac Lac va BDong Thap.

Ca 4 mau déu duoc thu hoach vao nim 2006 sau khi cay bat dau trui 4.

2.2 Phwong phap chiét xuit, ¢é lap

Xac dinh ham lugng tinh dau bé}lg phuong phap 161 cuén hoi nudc vo1 dung cu
Clevenger. Phan ba sau khi da lay tinh dau dugc trich bang ethyl acetat (EtOAc)
trong 3 gio, c6 loai dung méi dudi ap suat kém con 152 g cao (G). Cao G dugc
cho thém nudc va mot it EtOAcC dé dugc dich hqi sét. Dich nay giuc;c léc’ bang
petroleum ether (PE). Pha nudc duge lay ra va ti€p tuc quy trinh lac cho dén khi
dich trong thi ngirng lac, phan can thu dugc la cao ethyl acetate GA (40 g).

Tir cao GA (40 g), tién hanh sic ky nhanh trén cot silica gel voi hé dung moéi giai
ly (PE, EtOAc) c6 do phan cuc taing dan. Két qua thu dugc 12 phan doan (GA1,
GA2,..., GA12).

Tai phan doan GA9 duoc tiép tuc ti‘én hanh sic ky cot silica gel 1an 2 v6i hé dung
moi giadi ly c6 do phan cuc ting dan la (PE, EtOAc). Két qua thu dugc 4 phan
doan (GA9-1, GA9-2,...,GA9-4)

Tai phén doan GA9-2 (dung mdi giai ly PE: EtOAc = 6: 4) thu dugc cdn mau
vang nau c6 vét chinh v&i Rs = 0,31 (chloroform: methanol = 9: 1). K&t tinh lai

trong methanol thu dugc tinh thé dang bot trang, mp = 283-284°C, ky hiéu la

GA9-2 (31 mg).

2.3 Phuwong phap nhan danh thanh phan héa hoc

2.3.1 Tinh dau

Thanh phan hoa hoc cua tinh dau duogc xac dinh bang phuong phéap sic ky khi va

sac ky khi ghép khoi pho.

~ Phuong phap sic ky khi (GC) thuc hién trén may Hewlett-Packard 6890 Series
IT (USA), cot HPS (dai 30 m; duong kinh trong 0,32 mm; 16p phim day 0,25
pm). Khi mang nito (1 ml/phut), detector FID. Chuong trinh nhiét do: 40°C
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(giit 2 phut), ting 6°C/phut cho dén 200°C (gitr 2 phit), ting 100C/phat dén
280 °C (gitr 10 phat). Nhiét do injector: 280°C, nhiét dd detector: 300°C.

~ Phuong phap sic ky khi ghép khdi phd (GC/MS) thuc hién trén may Agilent
Technologies 6890N (USA), cot HP5-MS (dai 30 m; duong kinh trong 0,25
mm; 16p phim day 0,25 pm) lién hop voi may khdi phd Agilent Technologies
5973 inert (USA), khi mang Heli (0,9 ml/phtt). Chuong trinh nhi¢t do: 40 °C
(git 2 phut), ting 3°C/phat cho dén 2000C (giir 2 phut), ting 20°C/phat dén
250°C (gitr 10 phat). Nhi¢t do inlet: 2500C, nhiét 46 MSD: 3500C. Thu vién
phd NIST-MS search 2.0a-2002.

2.3.2 Chdt GA9-2

Piém néng chay dugc do trén may Electrothemal 9100 (UK), mao quan khong
hiéu chinh. Pho hong ngoai duoc do trén may VECTOR 22, dung vién nén KBr.
Phé UV-VIS dugc do trén may UV-2450 (Japan). Céac phd *H-NMR, 3C-NMR,
DEPT, HMQC, HMBC dugc ghi trén may Bruker Avance 500 MHz, do dich
chuyén héa hoc dugce tinh theo 8 (ppm), hang sb twong tac (J) tinh bang Hz. Phé
khdi lwong duoc do trén may 1100 series LC/MS Trap Agilent. Sic ky 16p mong
sir dung ban nhom silica gel Merck 60F2s4 trang san day 0,2 mm.

3 KET QUA VA THAO LUAN
3.1 Két qua khao sat tinh du

Tinh dau cu gung ¢ dang long, nhe hon nudc, mau vang hoi xanh luc, vi nhat, co6
mui ddc trung ctia gung.

Biang 1: Hiéu suét va tinh chit ciia tinh du véi cic ngudn nguyén lidu khac nhau

Nguon nguyén liéu Hiéu suat (%) Ti trong Chi s khuc xa
Gung Kintoki (Lam Déng) 0,50 0,8885 1,484
Gung Kintoki (Pac Lac ) 0,24 0,8818 1,486
Gung Kintoki (Pht Yén) 0,32 0,8883 1,483
Gimg Viét Nam (Pic Lic) 0,18 0,8808 1,484
Gimng Viét Nam (Pong Thép) 0,21 0,8377 1,486

Két qua phan tich trén cho thay: trong tinh dau gimg c6 khoang 35- 48 thanh phan
hoa hoc khic nhau. Trong dé c6 khoang 24 chat chiém ty 18 ddng ké véi thanh
phan chinh 1a cic hop chat nhu 13: zingiberene, B-bisabolene, p-
sesquiphellandrene, curcumene, camphene.

3.2Nhan danh ciu triic GA9-2

Tinh thé GA9-2 két tinh trong methanol 13 chit bot, mau tring, diém néng chay
283-284°C, sac ky ban mong trong hé¢ dung moi (chloroform: methanol = 9: 1),
hién vét bang thudc thir H2SO4 cho vét tim ¢6 Rf = 0,31

Pho hdong ngoai IR (Vmax, Cm'l)qcho vach hip thu manh, rong cua nhom -OH tai
3400, cac vach 2937 va 2870 thé hién sy dao dong cuia C-H, vach 1’625 thudc dao
dong cua C=C, cac vach 1065, 1024 cm™ dic trung cho nhom lién két C-O.
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Khéi phd c¢6 miii chinh m/z [M+H]* = 577 cho biét khdi luong phan tir cia GA9-2
la 576 dvC.

Pho6 H-NMR (DMSO, & ppm, 500 MHz) xac nhan c¢6 mot vach ndi ddi nhon tai
5,32 ppm (Hs) cling véi tin hiéu phd 3C-NMR & 121,3 ppm chimg minh ndi déi &
vitri 6. Ddng thoi, cacbon vi tri thir 5 1a t cdp (DEPT) va ciing 1a =C (Phé C-
NMR cho tin hiéu 140,4 ppm ) chtng t6 khung sterol c6 ndi d6i & vi tri 5-6.

Pho 13C- NMR cho cac mii ¢ 140,4 ppm va 121,3 ppm cho thdy trong phan tur
GA9-2 c6 ndi doi. Cac mili trong khoang 61,1 ppm dén 76,9 ppm cho thiy co
nhiéu nhém C-O. Ngoai ra, két hop k§ thuat DEPT cho thiy trong phan tir GA9-2
c6 35 cacbon, trong d6 ¢c6 6 nhom CHz ¢ vi tri 11,5; 11,7; 18,5; 18,9; 19,0; 19,5
ppm. CO6 12 nhom CH; ¢ vi tri 20,5; 22,6; 23,8; 25,2; 27,7; 29,2; 31,4; 33,3; 36,8;
38,2; 39,3 va 61,0 ppm, 4 nhom cacbon ti cép O cac vi tri 36,2; 41,8; 49,5 va
140,4 ppm va 13 nhom CH ¢ vi tri 28,7; 31,3; 35,4; 45,1; 55,4; 56,2; 70,0; 73,4;
76,6; 76,7; 76,9; 100,8 va 121,2 ppm.

Ph6 3C-NMR (DMSO, & ppm, 500 MHz) cho mét mii ¢ 100,8 ppm, day la mai -
CH dac trung cho vi tri 1' cua duong, diéu nay cho thay trong phan tir c6 mot don
vi duong. Phan aglycon c6 29 cacbon, két hop voi dau hiéu dinh tinh & trén sac ky
ban mong c6 mau tim khi phun thube thir HzS0s. Didu nay cho phép gia thiét
Khung aglycon c6 29 cacbon ciia GA9-2 1a mot sterol c6 29 cacbon.

Pho HMBC cho thiy c6 su tuong tac Hy va Cs chirng minh phan duong gan vao
aglycon & vi tri 3, dong thoi hing sd twong tac spin-spin giita Hr va Hz, hing s J
= 8 Hz chimg to lién két kiéu trans- diaxial, két hop véi s6 liéu phd 3C-NMR cua
phan duong va pho proton hai chiéu COSY cho thay phu hop véi D-glucose va ndi
lién két B.

Cau trac ctia GA9-2 nhu hinh 1.

Hinh 1: p-Sitosterol-3-O-p-glucopyranoside
Vay GA9-2 la B-sitosterol-3-0-p- glucopyranoside.

Céac sb liéu phd cua GA9-2 phu hop s6 liéu phd cua chat p-sitosterol-3-0-p-
glucopyranoside da dugc cong bo (Chang, 1981)
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Bing 2: Thanh phan héa hoc ciia tinh diu theo cic ngudn nguyén liéu khic nhau

Ham luong (%)

S Gung Gung Gung Gung Gung

T Ténhop chét Kintoki ~ Kintoki ~ Kintoki ~ Viét Nam Vit Nam

T (trong &  (trong & (trong & (trong o (trong &

PaLat) DicLic) PhaYeén) PicLic) Ddng Thap)

01 a-Pinene 1,66 3,11 1,81 3,97 1,95

02 Camphene 6,33 9,32 7,47 11,34 5,97

03 B-Pinene 0,53 2,06 0,40 2,23 0,71

04 B-Phellandrene 1,55 - - 7,29 3,20

05 Eucalyptol 6,94 12,43 12,41 4,99 6,92

06 Linalool 0,31 0,49 0,49 0,84 0,78

07 p-Meth-2-en-1-ol 1,0 0,57 - 0,67 -

08 Citroneol 0,19 0,69 0,09 0,78 1,32

09 Borneol 1,35 0,30 1,43 1,16 1,46

10 pB-Citral 3,39 6,89 9,53 7,53 5,33

11 2,6-Octadien-1-ol- 0,46 0,57 0,17 1,99 1,11
3,7-dimethyl

12 o-Citral 5,24 11,29 12,24 11,44 15,67

13 Copanene 0,49 - 0,30 0,51 0,37

14 B-Elemene 0,57 0,61 1,19 0,57 0,43

15 y-Elemene 0,05 - 0,12 - 0,29

16  B-Farnesene 0,85 0,57 - 0,32 0,36

17  Guaien 0,25 0,47 0,33 - -

18 Germacren 1,33 1,28 1,27 - -

19 Curcumene 8,40 4,40 3,64 5,56 6,37

20 B-Selinene 1,39 1,10 0,96 - 1,58

21  Zingiberene 28,07 20,39 20,71 14,27 16,15

22 B-Bisabolene 10,76 9,81 9,03 6,00 6,50

23 B-Cubebene 0,72 0,53 - - 0,80

24 P 1099 B 89 6,77 8,44

Sesquiphellandrene

Ghi chii: Cdc cdu tir héa hoc dwoc sdp xép theo thi t ¢6 thoi gian heu tang dan.

4 KET LUAN

Thanh phan hoéa hoc cia tinh dau ct ging Kintoki trong tai Lam Pong, Pac
Lac va Phu Yén duoc khao sat bang sac ky khi ghép khoi phd va so sanh véi
gimg Viét Nam. Cac cdu tir chinh nhu zingiberene (28,07%; 20,39% va
20,71%), pB-bisabolene (10,76%; 9,81% va 9,03%), B-sesquiphellandrene
(10,99%; 7,15% va 8,97%) trong tinh dau ci gimg Kintoki déu cao hon tinh
dau cu gimg Viét Nam.

Di c6 1ap va nhan danh ciu trac cua p-sitosterol-3-O-B-glucopyranosid tir cao
chiét voi dung méi ethyl acetat. CAu triic cac chit tinh khiét khac dang duoc
xac dinh.
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