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SUMMARY

STUDY ON CHEMICAL COMPOSITION AND ANTI-BACTERIAL ACTIVITY
OF GINGER ESSENTIAL OIL IN PHU THO PROVINCE

Ginger essential oil was extracted by steam distillation method. Gas chromatography—mass spectrometry

(GC-MS) analysis revealed 53 consitituents in ginger essential oil, in which the main component was o-

zingiberene with 23.93%. Anti-bacterial activity assays were performed on the ginger essential oil using

the agar well method. The results indicated that the ginger essential oil showed anti-bacterial effects

against Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans, especially Candida

albicans anti-bacterial ability equivalent to antibiotic Nystatin.
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1. GIOI THIEU

Gumng tén tiéng Anh 1a Ginger, tén khoa hoc 14
Zingiber officinale Roscoe, 1a mdt loai thyc vat
thudc ho Zingiberaceae, rong rii trong san xuat
thuc phém. Pic biét, cu ging dugc st dung
rong rai trong y hoc dan gian [1]. Cu gung dugc
st dung trong y hoc ¢6 truyén phuong Pong dé
sir dung nhu mét chat chdng non, chdng u, giam
dau, chéng Xuét huyét, béo vé té bao than kinh,
chdng thip khép [2], khang nam [3], khang
khuén [4-6], rc ché té bao ung thu [7].

Trén thé gidi c6 mot s6 nghién ciru khang dinh
tinh dau cu gimg (sau ddy goi 1a tinh diu ging)
¢6 kha nang khang khuan. Téc gia Ismail, M. R.
clng cac cong sy di cong bé tinh dau gimg cua
Malaysia c6 kha nang khang khuan Bacillus sp.
Klebsiella sp. Xanthomonas oryzae pv. oryzae
[8]. Tac gia Mesomo, M.C. cung cac cing su
cong bé tinh dau gimg cta Brazil v6i thanh phin
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chinh 1a a-zingiberene, c6 hoat tinh khéang
khuén cao di v6i Staphylococcus aureus (S.
aureus), Listeria monocytogenes (L.
monocytogenes), Pseudomonas aeroginosa (P.
aeroginosa), tuy nhién kha ning khang khuan
phu thudc vao thanh phéan cua tinh dau gimg [9].
Trong nudc, theo bao cao cua tac gia L& Thi
Bich Hién cing cic cong su, tinh dau ging
trong ¢ Thira Thién Hué chira 16 hop chat, trong
d6 thanh phén chinh 1a o-zingiberene va c6 hoat
tinh khang khuan d6i v6i hai ching S. aureus va
Bacillus subtilis (B. subtilis) [10]. Tinh dau
gimg trong & Dong bang Song Ciru Long chira
39 hop chit vi thanh phan chinh 1a zingiberene
(16,75%), a-farnesene (11,50%) va c6 tac dung
khing khuan cac chung B. subtilis,
Enterococcus feacalis (E. feacalis), S. aureus,
(C. albicans) [11]. Tuy

nhién, ham luong va sb lwong thanh phan chira

Candida albicans
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trong tinh dau gimg phu thudc vao didu kién
canh tac, vung canh tac, diéu kién khi hau... dan
dén tac dung khang khudn c6 thé khac nhau.
Dén nay, chua c6 cong trinh nghién ctru nao vé
chiét xuét, danh gia chit lwong cua tinh dau
gung tréng tai tinh Phu Tho. Do d6, trong bai
b4o nay s& lam rd vé thanh phan va hoat tinh
khang khuan cua tinh dau gimg trong tai huyén
Lam Thao, tinh Pha Tho.
Bdng 1. Thanh phan héa hoc trong tinh dau
ging trong tai Phii Tho

Thoi 5 Ham
STT| . RI Thanh phan lwong
gian luu

(%)

1 1048 | 938 Pinene <a-> 0.49
2 10.98 | 955 Camphenen 1.24
3 1191 | 985 6-Methylhept-5-en-2-one 0.69
4 12.08 | 991 Myrcene 0.41
5 13.51 | 1033 Limonene 0.84
6 | 1356 | 1035 Phellandrene <b-> 1.41
7 | 13.63 | 1037 Cineole 1,8 0.89
8 15.57 | 1094 Terpinolene 0.15
9 | 1581 | 1100 Linalool 0.37
10 | 17.71 | 1155 Camphor 0.19
11 | 18.41 | 1175 Borneol (=Endo-Borneol) 0.29
12 | 19.21 | 1197 Terpineol <a-> 0.28
13 | 20.27 | 1228 Citronellol 0.41
14 | 2036 | 1231 Nerol 0.41
15 | 20.85 | 1245 Neral 0.18
16 | 21.21 | 1255 Geraniol 2.44
17 | 21.83 | 1273 Geranial 0.25
18 | 22.54 | 1294 Bornyl acetate 0.19
19 | 2256 | 1295 Undecanone <2-> 0.26
20 | 24.51 | 1353 Citronellyl acetate 0.43
21 | 25.52 | 1384 Geranyl acetate 5.73
22 | 25.69 | 1389 Copaene <a-> 0.53
23 | 26.14 | 1403 Elemene <cis-b-> 0.60
24 | 2643 | 1412 Sesquithujene 0.24

Caryophyllene <E->

25 | 27.21 | 1437 (=Caryophyllene <b->) 0.79
26 | 27.47 | 1445 Bergamotene <a-trans-> 0.26
27 | 27.94 | 1460 Farnesene <Z-b-> 0.54
28 | 28.29 | 1471 Humulene <a-> 0.26
29 | 28.52 | 1479 | Caryophyllene <9-epi-(E)-> 0.41
30 | 28.80 | 1488 Curcumene <g-> 0.26
31 | 28.92 | 1491 Curcumene <ar-> 8.64
32 | 28.98 | 1493 Amorphene <a-> 0.35
33 | 29.12 | 1498 Germacrene D 0.52
34 | 29.33 | 1505 Zingiberene <a-> 23.93
35 | 29.55 | 1512 Farnesene <(E,E)-a-> 6.35
36 | 29.72 | 1518 Bisabolene <b-> 1147
37 [ 29.81 | 1521 Curcumene <b-> 0.34
38 | 30.07 | 1530 Cadinene <g-> 0.25
39 | 3023 | 135 Sesquiphellandrene <b-> 13.23
40 | 30.28 | 1537 Cadinene <d-> 0.65
41 | 30.32 | 1538 Eudesmol <7-epi-a-> 0.38
42 | 3045 | 1542 Bisabolene <E-g-> 0.38
43 | 31.06 | 1563 Elemol 0.46
44 | 31.24 | 1569 Nerolidol <E-> 0.82
45 | 3230 | 1604 Caryophyllene oxide 0.33
46 | 32.85 | 1624 Zingiberenol 0.41
47 | 3334 | 1641 Acorenol <a-> 0.37
48 | 33.59 | 1650 Eudesmol <g-> 0.58
49 | 34.19 | 1671 Eudesmol <b-> 0.86
50 | 3421 | 1672 Cadinol <a-> 0.69
51 ] 3495 | 1698 Bisabolol <a-> 0.41
52 [ 3521 | 1708 Farnesol <Z,Z-> 0.54
53 | 37.61 | 1797 Bisabolenol <b-> 0.42
54 [ 38.19 | 1819 | Unknown (68,281, R11819) [ 1.21
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2. THU'C NGHIEM

2.1. Nguyén liéu va héa chit

Nguyén liéu ca gimg tuoi duogc trong tai huyén
Lam Thao, tinh Phu Tho. Sau thu hoach, cu
gung dugce ria sach, xay nho. NaxSOs, (Trung
qudc, loai PA), ethanol 99,5% (Viét Nam) sir
dung ngay khong qua tinh ché lai.

2.2. Thiét bj

Thiét bi chung cét tinh dau (Viét Nam), sic ky
khi khéi phd (GC-MS) (Agilent 7890A ghép ndi
véi Mass Selective Detector Agilent 5975C).
2.3. Chung cét tinh diu girng

C6 nhiéu phwong phép chung cét tinh dau:
chung cét azeotropic (chung cit truc tiép bang
nudc, khuéch tan, chung cAt 16i cuén hoi nude)
va chiét bang dung méi, chiét co hoic khéng co
hd tro cta vi séng.... Trong nghién ctru nay, ké
thira mot sé diéu kién chung cit tinh dau da
cong bd [12, 13], tinh dau gimg duge chung cat

theo cac budc nhu ¢ Hinh 1.

Nenyén lign
(ci gime turoi)

Tinh dau
gimg

Hinh 1. So do quy trinh chung cdt tinh dau gimg



e o
L

S
Wi

=

AW

. ,<a=

ME—._ E..I l._. i "

Hinh 2. Phé GC-MS ciia tinh dau girng trong tai huyén Lam Thao, tinh Phii Tho

Cu gung tuoi sau khi dugc rira sach dé loai bo
tap chit, dwoc bd sung nudc véi ty 1& nguyén
liéu/nude 1/2 w/v va xay nhd. Tiép theo, loc thu
dugc dich chiét gimg va ba. Bi gimg dugc chiét
soxhlet vé1i dung mdi ethanol 99,5% trong vong
2 gio sau do loai bd ba va dich chiét dugc thu
hdi vao cung dich chiét gimg. Tiép theo, chung
cat dich chiét gung ¢ nhiét d§ khoang 100 °C,
trong vong 2 gi¢ thu dugc nude ngung va dich
gung dang dac. Dich dac nay dung tng dung
VA0 san xuét mot s6 san phém phuc vu doi séng.
Tinh dau duge cudn theo hoi nude ra binh dung
va dé yén trong khoang 2 gid dé phan ly thanh
2 16p tinh dau va nude. Tiép theo, chiét tach
nudce thu duge tinh diu thd, bd sung NaxSO4 dé
lamkhan tinh dau, ling gan thu dugc san pham
tinh dau gimg.

2.4. Xdc dinh thanh phén héa hoc

Thanh phan héa hoc cua tinh dau gimg dugc xac
dinh bang GC-MS trén thiét bi Agilent 7890A
ghép ndi v6i Mass Selective Detector Agilent
5975C, c6t HP-5MS (60 m x 0,25 mm x 0,25
pm) va dinh lugng theo phuong phap sic ky khi
ion ngon ltra (GC/FID). Chuong trinh nhiét do
v6i diéu kién 60 °C ting nhiét 6 4 °C/phut cho
dén 240 °C. Khi mang He. Nhiét d6 budng
chuyén tiép 1a 270 °C, pha manh hoan toan véi
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hiéu dién thé dau do 1a 70 eV va diy phd 35 -
450 Da ¢ 4 lan quét/gidy. Cac thanh phan duoc
xac dinh dua trén hé $6 luu gilr cua chung (tinh
toan theo diy dong dang n-alkane) va so sanh
phd khdi ciia chung véi dir liéu phd khdi chat
chuén luu trong thu vién phé (HPCH1607,
NIST08, Wiley09). Ham luong twong ddi cua
cac thanh phﬁn duoc tinh toan dua trén dién tich
pic thu duoc tir sic ky dd ion hoa ngon lira FID.
Phan mém xur 1y dit liéu dugc s dung la
Chemstation va phan mém xu 1y phd khéi 1a
Mass Finder 4.0.

2.5. Xac dinh hoat tinh khang khuin

Hoat tinh khang S. aureus (ATCC 13709), P.
aeruginosa (ATCC 15442) va C. albicans (ACTT
10231) cta tinh dau gung duogc thyc hién theo mot
s0 nghién ctru [14-16] thong qua viéc danh gia
duong kinh vong v khuén trén giéng thach. Moi
truong nudi cdy vi sinh vét bao gdm: Mueller-
Hinton Agar, Tryptic Soy Agar va Sabouraud 4%
dextrose agar. Thi nghiém duoc thyc hién 13p lai 3
lan va lay gié tri trung binh.

3. KET QUA VA THAO LUAN

3.1. Thanh phin héa hec ciia tinh diu girng
Thanh phan héa hoc ciia tinh dau girng dugc xac
dinh bang phuong phap phan tich GC-MS cho
két qua nhur Bang 1 va Hinh 2. Két qua cho thdy,



tinh dau gimg tréng tai khu vyc huyén Lam
Thao, tinh Phu Tho chita 53 hop chét, trong d6
thanh phan chinh 13 o-zingiberene chiém
23,93%, tiép theo la P-sesquiphellandrene
chiém 13,23% va B-bisabolene chiém 11,47%.
So véi cac cong bd vé tinh diu gimg trong tai
Thira Thién Hué [10] va Pong bang Séng Ciru
Long [11], tinh dau gimg trong tai huyén Lam
Thao, tinh Phti Tho chira nhiéu thanh phan hon.
Mat khac, so véi TCVN 11891:2017 [17] ham
luong cla cac thanh phan trong tinh dau gimg
trong nghién ctru nay nhu: a-zingiberene tuong
duwong véi tinh dau gimg cua Tay Phi (23 +
45%); PB-sesquiphellandrene twong duong véi
tinh dau gimg cua Trung Qudc (10 = 14%), An
bo (11,5 + 13,5%), Tay Phi (8 + 17%); B-
bisabolene 16n hon nhiéu so véi tinh dau gimg
ctia Trung Qubc (2,5 + 9%), An Do (2,5 + 2,5%),
Tay Phi (3 + 7%). Ngoai ra, ham lugng ctia mot
sO cac thanh phan khac ciing tuong duong voi
Trung Qudc, An Do va Tay Phi. Tuy cung thanh
phan chinh 13 a-zingiberene, nhung ham lwong
chtra trong tinh dau gimg trong & khu vuc khéac
nhau 1a khac nhau.

3.2. Chi s6 hoéa Iy

Két qua do chi sb acid, xa phong hoa va este cua
tinh dau gimg thé hién & Bang 2.

Bdng 2. Chi s6 héa Iy ciia tinh dau girng

TT Chi s6 Két qua
1 Ty trong 0,896 + 0,026
2 Acid (IA) 0,97 + 0,031
3 | Xaphonghoa (IS) | 10,61 0,105
4 Este (IE) 9,64 + 0,133

Két qua cho thiy, ty trong tinh dau gimg trong tai
huyén Lam Thao, tinh Phii Tho gan twong duong
v6i tinh dau gimg cua Trung Qudc (0,873 + 0,885),
An B (0,872 + 0,890), Tay Phi (0,872 + 0,892)
[17], va tuong duong véi tinh dau gimg trong tai
huyén M§ Long, tinh Hau Giang [18]. Chi s6 acid,
xa phong hoa va este cao hon tinh dau gimg trong
tai ddng bang Song Ctru Long [11].

3.3. Hoat tinh khing khuin

Hoat tinh khang khuén cua tinh dau gimg trong
tai huyén Lam Thao, tinh Phi Tho dugc khao
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sat bang phuong phap khuéch tan qua giéng
thach va dugc danh gia qua duong kinh vong vo
khuan. Pudng kinh vong vé khuan cang 16n thi
hoat tinh khang khuan ciia tinh dau cang manh
va nguoc lai. Két qua thé hién & Bang 3.

Bdng 3. Puong kinh vong vé khudn cia tinh

dau gung
Pudng kinh vong irc ché (mm)
TT Tén miu
S. aureus P. aeruginosa | C. albicans

1 |Tinh du gimg 13 13 32

2 Ampicillin 34

3 Cefotaxime 22

4 Nystatin 31

Két qua cho théy, tinh dau gimg trong tai huyén
Lam Thao, tinh Pht Tho c6 kha nang khang A.
aureus, P. aeruginosa va C. albicans. Tuy nhién,
duong kinh vong vo khudn cia tinh dau gimg
d6i v6i S. aureus thap hon so voi Ampicillin va
déi véi P. aeruginosa thap hon so véi
Cefotaxime. Tuy nhién, dang chu y 1a d6i véi C.
albicans thi duong kinh vong vo khuén ctia tinh
dau gimg twong duong v6i khang sinh Nystatin.
Két qua niy ching t6 rang tinh dau gimg c6 tinh
khang C. albicans cao.

4. KET LUAN

Tinh diu gimg trong tai huyén Lam Thao, tinh
Pht Tho chira 53 hop chat, nhiéu hon tinh dau
gimg trong & mot sd dia phuong trong nudc,
v6i thanh phan chinh 14 a-zingiberene chiém
23,93%. Ty trong va mot sé ham lwong thanh
phin twong duong véi tinh dau céng bd trong
TCVN 11891:2017. Tinh dau thé hién tinh
khang A. aureus, P. aeruginosa va C. albicans,
dac biét kha nang khang C. albicans tuong
duong v6i véi khang sinh Nystatin. Tir két qua
nay c6 thé ky vong g dung tinh dau gimg vao
san xudt mot s6 san pham khang khuén, dic biét
khang C. albicans.

Loi cam on: Nghién ctru nay dugc thyc hién béi
su hd trg kinh phi tir dé tai cép Truong Pai hoc
Cong nghiép Viét Tri
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