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ANH HUONG CUA PHUONG PHAP CHUNG CAT TINH DAU PEN THANH PHAN
HOA HQC VA KHA NANG U'C CHE MOQT SO ENZYME CUA TINH DAU GUNG
GIO (Zingiber zerumbet) PUQC TRONG TAI THANH PHO BUON MA THUQT

Nguyén Thi Thanh', Bui Thi Quynh Hoa', Poan Manh Diing?, Doan Cpién Thing',
Vii Bich Thiy', Nguyén Bang Phuwong®
Ngay nhan bai: 24/11/2024; Ngay phan bién thong qua: 13/02/2025; Ngay duyét dang: 01/04/2025

TOM TAT

Gimng gi6 (Zingiber zerumbet) 12 mot vi thudc y hoc ¢b truyén cia cac nude trong chiu A va Viét
Nam. Bo phan duoc st dung 1am thudc cua gimg gié thuong 13 than ci ¢ dang kho va twoi. Thanh phan
tinh dau cuia gimg gi6 chu yéu 1a cac chit terpenoid trong d6 zerumbone chiém tir 30-90% ham luong
tong s6 ctia tinh dau, phu thudc vao khi hau, thd nhudng, thoi gian trong. Trong nghién ctru nay, ching
t6i sir dung than ct glmg gi6 12 thang tudi 1am nguyén lidu chung cat tinh dau bang 04 cong thirc chung
c4t khac nhau. Céc tinh dau nay sau d6 duoc dem phén tich thanh phan bang phuong phap GC-MS va
xéac dinh hoat tinh trc ché cic enzyme (alpha amylase, alpha glucosidase, xanthine oxidase va acetyl
cholinesterase). Trong 04 cong thirc chung cat, cong thirc chung cat st dung nudc chita NaCl 10% va
than cii gimg gi6 dugce dé trong tdi 07 ngay sau thu hoach cho tinh dau chira ham lugng zerumbone
tong sd cao nhat (80,45%), cong thirc chung cat st dung nude khong c6 NaCl thu dugc tinh dau tir
than cu gimg gi6 c¢6 ham lugng zerumbone thap nhat (64,95%). Vi cac khao sat tic ché enzym alpha
glucosidase, xanthine oxidase, acetyl cholinesterase, cac tinh dau than cu gung gio déu biéu hién hoat
tinh thap hon so v6i cac ddi chimg dwong, trong dé tinh dau than cu gimg gi6 thu dugce & cong thirc
chung cét 3 12 nhom tinh dau thé hién hoat tinh trc ché cac enzyme alpha glucosidase, xanthine oxidase,
acetyl cholinesterase cao nhat trong céac tinh dau thir nghiém. Tir cac két qua thu duoc, tinh dau than cu
gimg gi6 thu dugc & cong thirc chung cat 3 1a nhom tinh dau c6 tiém ning trong ing dung hd trg didu
tri cac can bénh nhu dai thao duong, viém khép (gout), Alzheimer.

Tir khéa: tinh dau, irc ché alpha amylase va alpha glucosidase, irc ché xanthine oxidase irc ché
acetyl cholinesterase, Zingiber zerumbet.

1. MO PAU

Ho gimg (Zingiberaceae) 1a ho 16n nhét cua
bd Zingiberales, 1a nhém thyc vat chira nhiéu hop
chat c6 hoat tinh sinh hoc va c6 tiém ning ung
dung 16n trong linh vuc y dugc. Ho gung la nhém
thuyc vat c6 hoa véi 53 chi va c6 khoang 1.200
loai phan b trén toan thé gidi, phan 16n nam &
Chau A trong d6 €6 Viét Nam. Trong do, chi gung
(Zingiber) bao gom 141 loai va 1a ngudn thuc vat
cung cap tinh dau quan trong dugc sir dung trong
cac nganh cong nghiép nhu nudc hoa, my pham,
dugc pham va thyc pham...(Tran Vin Loc va cong
su (2023); Tian, M., et al.(2020); Zoni Fasli, F.A.,
et al.(2024)). Hau hét, nhiing loai trong chi nay
thuong dugce st dung bo phan than cu nhu mot
loai thuc pham, gia vi va diéu tri nhidu loai bénh
do co kha nang khang khuan, khang Xy hoéa, giam
dau, an than, khang ky sinh trung, chéng di ng
va nhiéu cin bénh lién quan dén réi loan chuyén
héa (Kolani, L., et al. (2022), Paramita, A., et al.,
(2021), Van, H. T. etal., (2021)). Zingiber zerumbet
(L.) Smith (hay con goi la giing gio, Z. zerumbet)

la mdt loai girng dugc sy quan tadm lon ciua gioi
khoa hoc vé gia tri dugc liéu cua no. Z. zerumbet
phan bd chu yéu & cac ving khi hau nhiét déi va
can nhiét doi (nhu An D¢, Nepal, Malaysia, Tay
Nam Trung Quoc va Viét Nam), 1a nhém luorng
thuc va cay thudc tiém ning cho ning suit cao
vi chi phi trong trot thp...(Abu Bakar, F.I. et al.
(2018), Tran Van Loc va cong su (2023); Tian, M.,
et al.(2020); Zoni Fasli, F.A., et al.(2024)). Ca hai
loai than ré twoi va kho cta Z. zerumbet déu duge
sir dung rong rdi lam gia vi, 0 ung va lam thudc.
Theo y hoc ¢b truyén, than ré clia Z zerumbet
duogc st dung dé diéu tri cam lanh, ho, sdt, roi loan
tiéu hoa, phong thip, nhiém khudn, di ing va cac
can bénh vé da (Amanat, M., et al. (2023), Deng,
M. et al. (2022), V5 Vin Chi (2012)).

Tinh dau duoc chiét xuét tir than ré cua Z
zerumbet duge coi 1a ngudn nguyén ligu trong san
xuat nuéc hoa va di dugc danh gia cao vé gi tri
duogc liéu cia nd. Thanh phan héa hoc cua tinh
dau than ré cia Z zerumbet & An Do, Malaysia,
Banglades, Philipines, Thai Lan, Nhat Ban va mot

'Khoa Khoa hoc Ty nhién va Cong nghé, Truong Dai hoc Tdy Nguyén;

?Vién Cong nghé Sinh hoc va Moi truong, Truong Dai hoc Tdy Nguyén,

SKhoa Céng nghé Sinh - Cong nghé Thuc pham, Truwong Pai hoc Nong Lam Thai Nguyén;
Tdc gia lién hé: Nguyén Thi Thanh; PT: 0906198158, Email: ntthanh@itn.edu.vn.
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s6 dia phuong ¢ Viét Nam cho thiy thanh phan
hoéa hoc cuta tinh dau rt da dang va phu thudc vao
vi tri dia 1y, thé nhudng va khi hau séng cua Z.
zerumbet... (Abu Bakar, F.I. et al. (2018), Tran
Van Loc va cong su (2023); Tian, M., et al.(2020);
Zoni Fasli, F.A., et al.(2024)). Trong do6, thanh
phan chinh cua tinh dau than cu Z zerumbet
chtra chu yéu 1a nhom terpen va mét luong nhod
polyphenol. Céc chét terpen duoc tim thiy trong
tinh dau than cu Z. zerumbet ham luong zerobone
va humelene chiém lugng 16n, va cé sy thay doi
tuy thudc vao trang thai nguyén licu, vi tri dia 1y,
diéu kién nuéi trong khac nhau...(Abu Bakar, F.I.
et al. (2018), Kolani, L., et al. (2022), Tran Vin
Loc va cong su (2023); Tian, M., et al.(2020);
Zoni Fasli, F.A., et al.(2024)). V&i cac nghién ctu
vé hoat tinh sinh hoc tir tinh dau, cao chiét khac
nhau tir than ct Z. zerumbet da cong bd cho thay
¢6 cac hoat tinh rit da dang nhu khang oxy hoa,
khang viém, giam dau, khang khuén, khang nim,
khang ung thu, r6i loan chuyén hoa trong tiéu héa,
mién dich... (Bortolucci, W. D. C., et al. (2020),
Chigakham B Singh, S.B.C., et al. (2014), Padalia,
R. C.,, et al. (2018), Paramita, A., et al. (2021), Z.
zerumbet 1a cdy gung gio, la mot loal cay thudc
dan toc dugce str dung trong y hoc cd truyen O nuoc
ta, moc hoang pho bién & cac ving nui tir Bac vao
Nam cua Viét Nam. Nhitng nim gan ddy c6 mot
s6 nghién ctru vé thanh phan va hoat tinh cua tinh
dau va cao chiét tir cil glrng gi6 & moc hoang & cac
tinh nhu Vinh Phtc, Lai Chau,Thanh Hoa, Binh
Dinh (Tran Van Loc va cong sy (2023)). Tuy nhién
nhiing nghién ctru nay it thyc hién trén cay ging
gi6 trong diéu kién nudi trong va chua co nghién
clru nao cong bd vé hoat tinh e ché cac enzyme
cta cac mo hinh in vitro khang viém, giam dau,
ha duong huyét va tc ché bénh alhzeimer cua
cay gung gi6 trong tai Pak Lak. Nham xac dinh
tiéu chuan nguyén lidu va cac diéu kién chung cét
tinh dau cta than ci gung gio trong nu01 trong
tmg dung vao hd trg diéu tri cac bénh vé gout,
alhzeimer va mot s6 bénh lién quan dén rdi loan
chuyén hoa, trong nghién ctru niy, chung t6i thuc
hién khao sat anh huong cua cac diéu kién chung
cAt tinh dau dén thanh phﬁn va mot s hoat tinh wre
ché enzym (xanthine oxidase, alpha glucosidase,
alpha amylase va acetyl cholinesterase) cuia giing
gi6 trong tai thanh phé Buén Ma Thudt, tinh Dik
Lik.
2. VAT LIEU VA PHUONG PHAP NGHIEN
cUuu
2.1. Vit liéu nghién ciru

- Pic diém vat liéu nghién ctru: Ca gimg gid
duoc thu mau tai vuon Quéc gia Yok Don, céc cay

c6 hoa d¢ x4c dinh chinh x4c vé céc dic diém dinh
danh phan loai ctia cay guing gi6 theo mo ta ciia Vo
Vin Chi. Cu gimg gi6 nay duoc sir dung lam gidng
trong tai khu vyc phuong Thanh Nhat, thanh phd
Budén Ma Thudt, trong khoang 12 thang dé lam
nguyén liéu thu tinh dau trong dé tai (thoi diém thu
hoach sau khi than 14 trén mat dat da héo rii, than
ct chuyén sang giai doan nghi, thuong vao khoang
thang 2 - 3/2024 da dugc khao sat 1a thoi diém cho
hiéu sudt thu tinh dau tir than ci cao nhat).

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp chwng cdt thu tinh dau (B¢ Y
16 (2018))

Than cu ging gi6 dugc thu hoach vao thoi diém
thang 02 — 3/2024, rira sach dat va chét ban sau d6
duge xtr Iy va chung cat theo cac cong thirc sau:

- Cong thuc 1: Than cu gung gié dugc xay nho
va chung cat voi nude theo ti 16 1: 5 (01kg nguyén
lidu: 05 lit nudc), thoi gian chung cit 08 gid.

- Cong thtrc 2: Than cu gung gié dugc xay nho
va chung cat voi dung dich NaCl 10% theo ti 16 1:
5 (01kg nguyén ligu: 05 lit dung dich), thoi gian
chung cét 08 gio.

- Cong thtrc 3: Than cu gung gié sau khi thu
hoach duoc dé trong tdi & nhiét do phong 07 ngay,
sau d6 dem xay nhé va chung cat véi dung dich
NaCl 10%, thoi gian chung cit 08 gio.

- Cong thirc 4: Than cu gung gié sau khi thu
hoach dugc dé trong ti ¢ nhiét do phong 14 ngay,
sau d6 dem xay nho va chung cat voi dung dich
NaCl 10%, thoi gian chung cit 08 gio.

Céc tinh ddu déu duogc chung cit béng ndi chung
cét tinh dau Niangge 15L (Trung Qudc). Tinh dau
sau chung cat dugc 1am khan bang Na,SO,.

2.2.2. Phwong phdp phan tich thanh phan tinh dau
bang phwong phap GC/MS

Tinh diu gimg gi6 thu dwoc tir cac phuong
phap chung cat trén, sau khi duoc tach phan tinh
thé zerumbone, duoc dem di dinh tinh thanh
phan hoa hoc bang phwong phap sic ky khi ghép
khéi phd GC-MS (Gas Chromatography-Mass
Spectrometry). St dung may GC/MS cua hang
Thermo Trace GC Ultra — ITQ900. Cot séc ky TG-
SQC, chiéu dai 30 m, dwdng kinh (ID) = 0,25 mm,
lop phim mong 0,25 pm. Khi mang He. Nhiét d¢
budng bom mau 230°C. Nhiét do Detector 260°C.
Chuong trinh nhiét do buong diéu nhiét 60°C (2
phit), tang 4°C/phut cho dén 200°C, dimg & 200°C
trong 5 phut, ting 10°C/phut cho dén 260°C, dirng
& 260°C trong 10 phut. Ty 1¢ chia dong 10:1, thé
tich tiém mau 0.1 pL. Ché d6 ion hoa electron &
70 eV. Tat ca dit lidu dugc thu thap & ché d6 quét



Tap 19 » S6 2-2025, Tap chi Khoa hoc Tay Nguyén

toan bg trong pham vi khdi phd tir m / z 50-600.
Dit lidu dwoc xtr Iy bang phan mém Xcalibur. Phan
tich dit liéu dugc thuc hién boi Phan mém Phan
tich Pinh tinh Xcalibur va tit ca cac thanh phan
duoc xac dinh béng cach so sanh cac manh khdi
luong voi khdi phd chuan tir ngan hang pho NIST
phién ban 2017.0 (Vién Tiéu chuan va Coéng nghé
Quéc gia, MD, Hoa Ky) (Tang G.M. et al., 2022).

2.2.3. Phirong phdp xdc dinh khd néing ke ché

enzyme xanthine oxidase

Kha ning e ché xanthine oxidase (XOD) cua
tinh dau gimg gi6 (ZEO) duogc thur trén 02 loai
enzyme XOD chiét tir sita bo (XOD from bovine
milk, Sigma-Aldrich) va XOD tir vi khuan (XOD
microbial Escherichia coli K12, Sigma-Aldrich)
bang phuong phap xac dinh hoat dong cua enzyme
XOD cua (Nguyen, T.K., et al. (2023) Nguyen
V.Q.et al. (2022)) co6 diéu chlnh thé tich thi nghiém
dé phu hop véi diéu kién phong thi nghiém. Hoat
do XOD dugc xac dinh thong qua lugng uric acid
tao thanh dugc do ¢ budc song 295 nm (trén may
do quang phd 6850 UV/Vis. Spectrophotometer
— JENWAY) & 37°C, pH 8. Mot don vi enzyme
duoc dinh nghia 1a tong luong enzyme san xuat ra
1 umol uric acid trong mdi phit & nhiét d6 37°C.

Hdn hop phan tng gom: 100 puL dung dich tinh
dau gimg gi6 pha theo diy nong d6 0,1-20 mg/mL,
300 pL dung dich d&m phosphate 50 Mm c6 pH 8,
100 pL dung dich enzyme XOD (0,2 U/mL trong
dung dich dém phosphate (pha ngay trudc khi tién
hanh phan tmg)), 100 puL nudc cit. Hon hop nay
dugc u ¢ 37°C trong 15 phut, sau do thém 200 pL
xanthine (Slgma Aldrlch) (0,15 mM) trong dung
dich dém rdi 1 tiép 30 phut. Dimg phan (g bang
cach thém 200 pL HC1 0,5 M. Hon hop phén tng
dugc dem do d6 hap thu bang may do quang phé &
budce song 295 nm. Mau ddi chimg duoc tién hanh
tuong tu nhung dung dich thir dugc thay bang
dung dich dém. Thi nghiém dugc lap lai 03 lan.
Allopurinol dugc sir dung 1am déi chimg duong, &
diy ndng d6 0,1 - 20 pg/mL. Tac dung trc ché hoat
dong ctuia enzyme XO duogc tinh theo cong thirc:

% Uc ché =[(A, - A,)/A,]x100

Trong do: A bo hép thu cia mau ching; A
D6 hip thu cia mau tha

Sau d6 xay dung phuong trinh tuong quan
tuyén tinh (y=ax+b) giira %rc ché va ndng do mau,
cac dinh gia tri IC50 (la néng do tai d6 enzyme
xanthine oxidase bi trc ché 50%)

2.2.4. Phuong phdp xdc dinh kha ndng trc ché

enzyme alpha amylase
Phan tng @c ché su thuy phan tinh bot cua
enzyme a-amylase thuc hién theo phuong phap

ctia Nguyen Van Quan et al., 2022, dugc diéu chinh
nhu sau: tinh dau dugc pha loing trong DMSO
5% v6i day nong do tir 0,1 — 10 mg/mL. Enzyme
a-amylase (a-amylase from porcine pancreas,
Sigma-Aldrich) dugc pha trong dung dich dém
phosphate pH = 7 & néng d6 5 UI/mL. Tinh bt
(Starch from potato, Merck) dugc hd hoa & ndng
d6 0,01%, sir dung lam co chat danh gia kha ning
phan giai tinh bdt cua enzyme.

Phan tng dugc thuc hién: cho 50 puL enzyme
a-amylase 1 v6i 100 pL tinh dau dugc pha véindng
do khac nhau va 100 pL dém phosphate pH =7, u
& nhiét d6 37°C trong thoi gian 10 phat. Tiép theo,
thém 250 uL tinh bdt va U ¢ nhiét d6 37°C trong
thoi gian 10 phut. Sau d6, ding phan Gng thém
100 pL HCI IN va 300 pL thudc thir Todine 0,01N.
Hon hop phan tmg duoc do ¢ budc song 660 nm
(str dung cuvett c¢6 thé tich 950 uL, do trén may
do quang phd 6850 UV/Vis. Spectrophotometer —
JENWAY) dé xac dinh lugng tinh bot con lai sau
phan ing. Acabose (Sigma-Aldrich) dugc st dung
nhu 13 chat déi chimg duong.

Phan trim enzyme a-amylase bi trc ché (%) =
100 — Hiéu suét phan tng.

Hiéu suat phan tmg (%) = (A, — A,)/A, x 100

Trong do: A, 1a gia tri quang cua dung dich
dbi chimg (luorng tinh bot ban dau); A, 1a gia tri
quang cua dung dich sau phan ng (luong tinh
bot con lai). Sau d6 xay dung phuong trinh twong
quan tuyen tinh (y=ax+b) giira Yourc ché va ndng
d6 mau, cac dinh gia tri IC50 (13 nong do tai do
enzyme a-amylase bj trc ché 50%).

2.2.5. Phwong phdp xdc dinh kha ndng irc ché
enzyme alpha glucosidase

Phan ng trc ché su thuy phan dudng da cua
enzyme a-glucosidase thyc hién theo phuong
phap ciia Nguyen Van Quan et al., 2022, dugc diéu
chinh vé thé tich nhu sau: tinh dau dugc pha trong
DMSO 5% véi diy nong do tir 200 — 12.500 pg/
mL. Enzyme a-glucosidase (from Saccharomyces
cerevisiae recombinant, Sigma-Aldrich) dugc pha
trong dung dich dém phosphate pH = 7 & nong
do 0,25 Ul/mL. 4-nitrophenyl alpha-D-glucoside
(p-NPG, Sigma-Aldrich) dwgc pha & ndng do
4mM, dugce sir dung 1am co chit cho phan tng.

Phan tng duoc thuc hién: cho 100 uL enzyme
a-glucosidase 11 voi 50 uL tinh dau duoc pha v6i diy
noéng d6 0,1 — 10 mg/mL, 4 & nhiét 46 37°C trong
thoi gian 10 phut. Tiép theo, thém 50 puL p-NPG
va u ¢ nhié¢t d6 37°C trong thoi gian 20 phut. Sau
do, dung phan mg thém 1000 uL Na,CO, 0,1M.
Hon hop phan tmg duoc do ¢ budc song 405 nm
(str dung cuvett c6 thé tich 950 uL, do trén may
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do quang ph6 6850 UV/Vis. Spectrophotometer —
JENWAY) dé xac dinh lugng p-nitrophenol tao ra
sau phan tng. Acabose (Sigma-Aldrich) dugc st
dung nhu 1a chit di ching duong.

Phan traim enzyme a-glucosidase bj wrc ché (%)
=(B-A)/B x 100.

Trong d6: B 1 gia tri quang ctia mau ddi ching;
A 1a gia tri quang clia miu phan mg. Sau d6 xay
dung phuong trinh trong quan tuyén tinh (y=ax-+b)
gilta % Uc ché va néng dd mau, cac dinh gia tri
IC50 (1a ndng dd tai d6 enzyme a-glucosidase bi
trc ché 50%)
2.2.6. Phuong phdp xdc dinh khd ndng irc ché
enzyme acetyl cholinesterase

Tac dung @c ché cua acetylcholinesterase
(AChE) cua tinh dau gimg gi6 (ZEO) dugc thir
nghiém theo phuong phap cta Ellman voi mot
vai diéu chinh nho vé thé tich va chat ddi chimng
duong (Hwang, J., et al. (2020), Puopolo, T. et al
(2022)). Dung dich ZEO pha trong methanol véi
day nong do tir 0,1 — 10 mg/ml (100 pL) dugce tron
v6i 700 pLL dém natri phosphate (3mM, pHS,0) va
dung dich AChE (Sigma-Aldrich) (20 pL; 0,5 U/
mL) trong 6ng eppendorf 2mL, t & 4°C trong 10
phut. Sau d6, dung dich acetylthiocholine iodide
(ATCI, Sigma-aldrich) (40 pL; 2 mM) va thém
dung dich 5,5'-dithiobis-(2-nitrobenzoic acid)
(DTNB, Sigma-Aldrich) (40 pL, pH 8,0; 2 mM)
vau & 37°C trong 30 phit. Sau d6, dd hap thu duoc
doc & bude song 405 nm (sir dung cuvett c6 thé
tich 950 pL, do trén may do quang phd Aquamate
Plus V8.0 UV-Vis Spectrophotometer — Thermo
Scientific). Berberin cloride (Sigma-Aldrich) va
Pyridostigmine (Sandoz, Thuy ST) (6 néng do tir
0,1 d&én 20 pg/mL), mot chat trc ché canh tranh d6i
v6i AChE, dugc sir dung lam d6i ching duong va
dung dich dém Tris-HCI khong chira ZEO dugc st
dung 1am méu chimg. Kha niang e ché dugc tinh
theo cong thurc:

1,8-Cineole
RT 812
AA 12112

g
B

Miit dd phin bd twong ing (%)
Mt 4§ phan bé tuong tng (%)

RT. 21.43
991 - MA 414
048 58
i lll deErer ’"‘“l
1 15 20

% Uc ché =[(A, - A)/A,]x100
Trong do: A bo hap thy cia mau chimg; A
D6 hap thy ciia mau thir

Sau d6 xay duyng phuong trinh twong quan
tuyen tinh (y=ax+b) gitra % Uc che va nong do
mau, cac dinh gia tri IC50 (la nong do tai do
enzyme acetyl cholinesterase bi trc ché 50%).
2.2.7. Phurong phdp xit Iy s6 liéu

Str dung phan mém IBM SPSS Statistics 22 va
Microsoft Excel 2013 v6i cong cu Data Analysis
dé phan tich thong ké cac s liéu trong thi nghiém
theo tinh toan cac dai lugng théng ké mo ta (trung
binh sb hoc, d6 1éch chudn, bién gidi tin ciy 95%,
Duncan); phan tich hdi quy tuyén tinh... Phan
mém Sigma Plot 12.0 dé v& cac biéu do.

3. KET QUA VA THAO LUAN
3.1. Xdc dinh thanh phan ciia tinh dau thin ci
gurng gio

Tinh dau gimg gié cht yéu chira hai loai thanh
phan, gdm thanh phan d& bay hoi va khong d&
bay hoi. Trong d6 thanh phan dong vai trd quan
trong trong hoat tinh cua tinh dau gimg gio
thuong la nhitng nhém terpenoid nhu monoterpen,
sequiterpen nhu terpiterpen, camphor, humulene,
zerumbone ... V4i cac diéu kién xir Iy nguyén liu
va chung cét khac nhau s& anh huéng dén thanh
phan cta cac hop chat c¢6 trong tinh ddu (Amanat,
M. et al. (2023), Bhuiyan M.N.M et al. (2008),
Kolani L., et al. (2022).

Céc tinh dau thu duoc sau khi chung cat c6 mau
vang chanh, mui thom cay nhe va c6 két tinh bén
duéi 1a cac tinh thé zerumbone. Sau khi loc thu cac
tinh thé zerumbone, cac tinh dau nay dugc dem di
phan tich thanh phan bang k¥ thuat GC-MS. Két
qua phan tich GC-MS cta thanh phan tinh dau cta
gimg gio (Z. zerumbet) & cic cong thie chung cat
khac nhau dugc trinh bay ¢ hinh 3.1 va bang 3.1.
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Hinh 3.1. Két qua phan tich thanh phin tinh diu than ci girng gi6 sau khi di tach két tinh
zerumbone bang ky thuat GC-MS
Trong d6: a- phé GC-MS cua tinh dau thdn cii girng gio ching cat theo cong thire 1 (viét tat la
ZEOI); b - phé GC-MS cua tinh dau than ci girng gié chu"ng cat theo céng thirc 2 (viét tdt la ZEO2);
¢ - phé GC-MS ciia tinh dau than ci gimg gié chu’ng cat theo cong thu*c 3 (viét tat la ZEO3); d - pho
GC-MS cua tinh dau than cii girng gié chung cdt theo cong thire 4 (viét tdt la ZEO4)

Bing 3.1. Anh hwéng ciia cic cong thire chung cit dén thanh phan héa hoc ciia tinh dau thu
dwoc tir cti girng gio sau khi da tach ket tinh zerumbone

Ham lwgng hop chit trong tinh Phéin nhém chit

STT (pllfll’; ) Hop chit diu (%) trong tinh diu
ZEO1 ZEO2 ZEO3 ZEO4
1 5.5 o-terpinene 6,7 5,28 7,35 7,55 monoterpene
2 6,68 2-B-pinene 1,11 - - - monoterpene
3 7,11 B-phellandrene 1,27 - 0,98 1,07 monoterpene
4 7.9 I-phellandrene 0,95 1,08 - - monoterpene
5 8,12 1,8-cineole 18,26 7,89 5,01 6,17 monoterpene
6 10,07 o terpinene 2,13 - 0,18 0,69 monoterpene
7 10,41 linalyl acetate 1,82 - - - ester monoterpene
8 12,07 camphor 14,88 12,4 10,45 10,84 monoterpene
9 12,79 endo-borneol 0,62 - 1,64 0,82 monoterpen
10 13,16  4-terpinenyl acetate 0,46 0,54 - - monoterpene
11 13,67 a-terpinenyl acetate 0,66 0,85 0,48 - monoterpene
12 15 levomenthol 1,1 0,39 - - monoterpene
13 21,43 caryophyllene 0,62 0,42 0,57 0,41 sesquiterpene
14 22,61 humulene 14,36 18,88 11,56 11,33 sesquiterpene
15 26,74 a-santalol 0,31 - - - sesquiterpene
16 27,23 humulene epoxide I 2,02 3,01 2,1 2,63 sesquiterpene
17 27,56 humulenol- II 1,52 2,18 1,38 2,12 sesquiterpene
18 29,18 ar-turmerone 1,49 1,79 3,07 2,63 sesquiterpene
19 30,7 pethylbrene 1,46 1,82 3,44 2,65 sesquiterpene
20 31,44 zerumbone 28.25 43,47 51,66 48,43 sesquiterpene
Téng sb 99,99 100 99,87 100

Trong dé: ZEOI la tinh dau than cii giemg gi6 thu dwoc tir cong thirc chung cat 1; ZEO?2 la tinh dau
than cu gung gio thu dwoc tir cong thicc chung cat 2; ZEO3 la tinh dau than cu gung gio thu dwoc tue
cong thirc chung cat 3; ZEO4 la tinh dau than cu gieng gio thu dwoc tue cong thirc chung cat 4.
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Tt bang két qua 3.1 vé thanh phan cua tinh
dau than cu gung gi6 chira chu yéu thanh phan
terpenoid va c6 07 chat chinh gdm o-terpinene,
1,8-cineole, camphor, humulene, ar-turmerone,
pethylbrene va zerumbone hién dién ¢ tat ca
cac cong thirc chung cat tinh dau. Tuy nhién,
xét vé mat ham luong 07 chit chinh nay co su
dao dong gitta cac cong thire chung cit va ham
lugng cua cac chit chinh nay dat cao nhét ¢
cong thire chung cat 3 (ZEO3), nhu ham lugng
zerumbone hoa tan thap nhit ¢ cong thuc 1
(28,25%) va cao nhat ¢ cong thirc 3 (51,66%).
Tir cac nghién ciru vé hoat tinh di cong bd cho
thay, 7 chit chinh c6 trong tinh dau than cu
glng gié c6 kha nang khang viém, khang nam,
khang khuan, khang ung thu, ha dudng huyét,
chdng 130 héa va bao vé than kinh. Trong d6 cac
chit nhu ar-turmerone, 1,8-cineole, humulene
va zerumbone 1a nhom chit c6 hoat tinh rat da
dang va c6 kha nang trc ché cac enzyme ciia cac
co ché khang viém, giam dau, dai thao dudng,
chdng ldo hoa (Alzheimer)... ( Akhtar, N.M.Y.,
et al. (2019), A. Ogunwande, 1. et al. (2020),
Ahmadabadi, H.K., et al. (2019), Deng M. et
al. (2022), Akhtar, N.M.Y., et al. (2019). Thém
vao d6, trong tinh dau con c6 lugng tinh thé
zerumbone khong hoa tan duoc xac dinh bang
phuong phap can khdi lugng, két qua xac dinh
ham lugng zerumbone thanh phan va tong sb
dugc trinh bay ¢ hinh 3.2.
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[ Zerumbone khong hoa tan (tinh thé)
B 7crumbone tong sb
Hinh 3.2. Két qua xdc dinh ham lugng (%)
zerumbone cé trong tinh dau than ci girng gio6
Trong dé: ZEOI la tinh dau than ci gimg
gio thu duoc tir cong thuc chung cat 1; ZEO?2
la tinh dau than cu gung gio thu dwoc tir cong
thire chung cat 2; ZEO3 la tinh dau than cu gung
gio thu duwoc tir cong thirc chung cat 3; ZEO4 la
tinh dau than cu gung gio thu dwoc ti cong thirc
chung cat 4
Ttr hinh 3.2, ham lugng zerumbone tong s

(duoc tinh bang tong ham luong zerumbone hoa
tan va ham luong zerumbone tinh thé) co trong
tinh dau cua than cu girng gié trong nghién ciru
cho thiy lan lugt 1a ZEO1: 64,95%; ZEO2:
77,97%; ZEO3: 80,45% va ZEO4: 79,54%. Khi
so sanh cac thanh phan chinh c6 trong tinh dau
cho thiy sir dung nu6e chung cit co NaCl 10%
va than ci duoc bao quan trong diéu kién tdi &
nhiét d6 phong cho ham luong chit chinh cao
nhét. Theo cac nghién ctru da cong b6 vé diéu
kién chung cat cing cho thay hi¢u tmg NaCl
trong nudc chung cat s& lam tang hiéu suét thu
tinh diu va ham luong céc chét chinh co trong
tinh diu. Véi ham lwong cac chit chinh co
trong tinh dau girng gié ¢ Vinh Phuc, Binh Tri
Thién ham lugng zerumbone trong than ré tir
72,3 va 89,7%. Cac nghién ctru vé thanh phan
chit chinh zerumbone trong tinh dau gung giod
& cac khu vyc chau A cho thidy ving An D¢
76,3 - 84,8%, Malaysia 68,9%, Bangladesh
46,8% (Bhuiyan, M.N.I., et al. (2008), Tran
Van Loc va cong su (2023), Padalia, R.C., et
al. (2018)). Tir nhirng két qua nay, chat luong
tinh dau than ci ging gi6 trong tai Buon Ma
Thudt dugc chu:ng cit theo cong thuc 2,3 va
4 dat chat luong tét dam bao 1a ngudn nguyen
liéu tiém ning trong duge pham trong hd tro
diéu tri cac bénh nhu rdi loan trao ddi chat,
khang viém, khang ung thu ...
3.2. Xdc dinh kha néng irc ché enzyme alpha
amylase va alpha glucosidase

Nhim danh gia tiém ning hd tro diéu trj bénh
dai thao duong, mot trong nhitng mo hinh in vitro
1a danh gia kha ning tc ché cic enzyme alpha
amylase va alpha glucosidase phan giai tinh bot,
cac dextrin gidi phong cac glucose vao trong mau
(Nguyen, T.K., et al. (2023), Zoni Fasli, F. A., et
al. (2021)). Ket qua xac dinh kha nang ha duong
huyét cua cac tinh dau gimg gié v6i ddy nong
do thtr nghiém tr 1 -10 mg/mL va acabose (10-
100pg/mL) lam dbi chimg dwong, dugc trinh bay
6 hinh 3.3.
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Hinh 3.3. Két qua xac dinh kha ning trc ché alpha amylase (a) va alpha glucosidase (b) ciia cc
tinh dau théan ci girng gio

Trong d6: ZEOI la tinh dau than cii gimg gié thu duwoc tir cong thire chung cat 1; ZEO2 la tinh dau
than cu gung gio thu dwoc tir cong thice chung cat 2; ZEO3 la tinh dau than cu gung gio thu duoc tir
cong thirc chung cat 3; ZEO4 la tinh dau than cu gung gio thu dwoc tir cong thirc chung cat 4

Tirhinh 3.3 cho thay kha ning trc ché 02 enzym
alpha amylase va alpha glucosidase cta cac tinh
dau than cu ging gié thap hon nhiéu so véi d6i
chung duong acabose. Bén canh d6 khi so sanh
céc tinh dau v6i nhau, ZEO3 c6 kha ning tc ché
cao nhat (41,114+0,426% va 59,567+0,752%) &
ndng d6 10 mg/mL twong tng vé6i alpha amylase
va alpha glucosidase. Kha ning tc ché alpha
amylase va alpha glucosidase cia cac tinh dau
than ci ging gi6 ting dan theo ndng d6 nhung
dén ngudng 05 mg/mL kha ning wc ché it ting
va bao hoa.

Tir cac s6 lidu e ché alpha amylase va alpha
glucosidase cua céc tinh diu than ca gimg gio, xac
dinh gia tri ndng do tinh dau e ché tdi thiéu 50%
hoat dong (IC50) ctia alpha amylase khong thé xéac
dinh dugc bang phwong phap hdi quy tuyén tinh.
Tuy nhién, gia tri IC50 cua alpha glucosidase da
xac dinh duoc bang phuong phap hdi quy tuyén
tinh, két qua duoc trinh bay ¢ hinh 3.4.
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Hinh 3.4. Két qua xac dinh gia tri IC50 ciia cic
tinh diu thin cii girng gi6 1én alpha glucosidase

Trong dé: ZEOI la tinh dau than ci girng gio
thu dwoc tir cong thire chung cat 1; ZEO2 la tinh
dau théan ci girng gié thu dwoc tir cong thike ching
cat 2; ZEO3 la tinh dau than cii ging gié thu dwoc
tir céng thirc chung cat 3; ZEO4 la tinh dau than
cii girng gio thu dwge tir cong thire chung cat 4
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Tt hinh 3.4 kha ning Grc ché alpha glucosidase
cua ZEO3 (1197,961 + 48,740ug/mL) cao nhit
trong cac mau tlnh diu than cu gung gi6 thu
nghiém, tuy nhién van thap hon nhiéu khi so véi
acabose (95,003+3,870 pg/mL). ZEO4 la nhém
tinh dau c6 kha ning (rc ché thip nhat. Trong qua
trinh chung cat, ham lugng chat chinh ma theo cac
cong bd trude day co kha niang tac dong 1én con
dudng chuyén hoa chit cua bénh dai thio duong
c6 su thay doi & cac cong thirc chung cat tinh
dau, 1,8-cineole va camphor giam, ar-turmerone
va zerumbone ting khi ting nong d6 NaCl trong
chung cét va kéo dai thoi gian bao quan nguyén
liéu. Tom lai, voi cac két qua thu dugc cho the‘iy,
kha ning wc ché enzyme alpha amylase va alpha
glucosidase co thé khong phu thudc vao mot chét
chinh ma 14 c6 su hiép dong tac dong cua thanh
phan cac chat chinh cé trong tinh dau.
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3.3. Xdc dinh khd nang tec ché enzyme xanthine
oxidase

Viée tich lily cac san pham cta con duong
chuyén hoa purine 13 acid uric & trong khép 1a
mot trong nhitng nguyén nhan chinh gay nén viém
khép (bénh gout) va cac can bénh lién quan dén
ri loan chuyén héa nhu dai thao dudng, béo phi,
tim mach, cao huyét 4p va m& mau. Dé danh gia
kha giam tich lliy acid uric ¢ trong khop & mo hinh
in vitro 13 trc ché hoat dong cua enzym xanthine
oxidase (XOD) (Abu Bakar, F.I., et al. (2018),
Ahmadabadi, H.K., et al. (2019)). Vi vay, viéc xac
dinh tiém nang hd trg diéu tri viém khop, béo phi,
va mdt sd can bénh rdi loan chuyén hoa khac cua
tinh dau than cu gimg gio, viéc xac dinh kha ning
trc ché XOD duoc thir nghiém trén 2 loai XOD cua
sita bo va XOD cuia vi khudn va két qua dugc trinh
bay ¢ hinh 3.5.
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Hinh 3.5. Két qua xac dinh kha niing trc ché XOD sira bo (a) va XOD vi khuin (b) ciia céc tinh
dau thin ci girng gioé

Trong dé: ZEOI la tinh ddu than cii gieng gi6 thu dwoc tir cong thirc chung cat 1; ZEO?2 la tinh dau
than cu gung gio thu dwoc tir cong thiee chung cat 2; ZEO3 la tinh dau than cu gung gio thu dwoc tir
cong thuce chung cat 3; ZEO4 la tinh dau than cu gung gio thu dwoc tir cong thirc chung cat 4

Tir hinh 3.5 cho thdy, kha ning e ché XOD
ctia cac tinh dau than cu gimg gi6 ting dan theo
diy nong d6 thtr nghiém (0,1-10mg/mL) nhung
thip hon so véi ddi chimg dwong 14 allopurinol véi
diy nong d6 thir nghiém 14 0,1-10pg/mL. Trong
dai nong do 0,1-5mg/ml, kha ning trc ché XOD
stra bo ctia ZEO3 1a cao nhét, 3 nhom tinh dau con
lai trong dong nhau. Tuy nhién & dai ndng d6 5-10
mg/mL, kha ning e ché XOD sita bo khong co
su khac biét rd rét gitta cac nhom tinh dau than cu
gimg gio thir nghiém. Pdi véi viée e ché XOD vi
khuan cta cac nhom tinh dau than cu gimg gié thir
nghiém lai c6 sy khac biét nhau trong dai nong do
thir nghi¢m, va dugc phan lam 02 nhém (ZEOI
va ZEO4 thudc nhom co hoat tinh cao; ZEO2 va
ZEO3 thudc nhém c6 hoat tinh thap). Két qua xac
dinh gia tri nong do tbi thiéu cta tinh dau wc ché
50% hoat tinh enzym XOD theo phuong phap hoi
quy tuyén tinh duogc trinh bay & hinh 3.6.
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Hinh 3.6. Két qua xac dinh gia tri IC50 ciia cic
tinh dau than ci girng gi6 1én xanthine oxidase

Trong dé: ZEOI la tinh dau than ci girng gié
thu dwoc tir cong thire chung cdt 1; ZEO2 la tinh
dau théan ci girng gié thu dwoc tir cong thike ching
cat 2; ZEO3 la tinh dau than cii gimg gié thu dwoc
tir cong thire chung cdt 3; ZEO4 la tinh dau than
cii girng gié thu dwoc tir cong thire chung cdt 4
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Dura vao hinh 3.6, kha ning trc ché XOD sira bo
cta cac tinh dau than ci gimg gi6 t6t hon XOD vi
khuén véi cac gia tri IC50 cta cac nhom nhoé hon. Gia
tri IC50 XOD sita bo cua céc tinh dau than ca gimg
gi6 trong khoang tur 1,4 -3,242 mg/mL (IC50 cua
ZEO3 = 1,400 0,057 mg/mL). Gia tri IC50 XOD vi
khuan cta cac tinh dau than ct gimg gi6 thir nghiém
nam trong khoang 2,334-4,560 mg/mL (IC50 cua
ZEOI va ZEO4 la 2,334 mg/mL va 2,362 mg/mL).
Trong d6, chat ddi chimg duong allopurinol ¢6 gié tri
1C50 1a 899,004+36,580 pug/mL va 604,920 + 24,611
pg/mL twong tng XOD sita bo va XOD vi khuén.
Vi thir nghiém diéu tri bénh gout ¢ trén mo hinh
chuét cai Sprague gy phii né chan bang Carageenan
(Abu Bakar, F. I, etal. (2018)), zerumbone trong hon
hop cao chiét hexan va ethyl acetate lam giam phu
né trén chudt xudng 45,67% va 70,37% & ndng do
cao chiét thir nghiém 1an luot 13 10 va 20 mg/kg thé
trong. Tom lai, cac két qua thu duoc cho thdy cac
tinh dau than ci gimg gi6 trong bai bao déu chira
ham lugng zerumbone cao (khoang 60 - 80%) 1a mdt
nguén nguyén liéu co tiém ning khang viém, giam

80
60 4
40 4

20 4

9% (e ché enzyme acely] cholinestlerase

dau va hd tro diéu tri bénh viém khép va mot s bénh
rbi loan chuyén hoa lién quan.
3.4. Xdc dinh khd néing trc ché enzyme acetyl
cholinesterase

Bénh Alzheimer 1a dang mat tri nhé phd bién
& ngudi cao tudi, lién quan dén qua trinh rdi loan
chuyén hoa cac chit trong té bao than kinh nio. Vi
vay, dé tim duge cac thude hd tro diéu tri va didu
tri bénh alzheimer, cic mé hinh diéu hoa hoat dong
cac nhom enzyme tai khop ndi than kinh nhu acetyl
cholinesterase, butyryl cholinesterase la nhom
enzyme lién quan dén hoat dong dan truyén than
kinh. Viéc thtr nghiém céc chit c6 kha ning tic ché
kép hoat dong cua acetyl cholinesterase va butyryl
cholinesterase dugc xem 1a mot trong nhiing mo
hinh thir nghiém hiéu qua trong viéc kiém soat
dién tién bénh Alzheimer (Hwang, J., et al. (2020),
Puopolo t., et al. (2022). Céc tinh dau than cu gimg
gi6 ciing duoc tién hanh danh gia kha ning tc
ché acetyl cholinesterase voi berberin chloride va
pyridostigmine duoc str dung nhur 13 chat d6i chimg
dwong, két qua duoc trinh bay ¢ hinh 3.7.

—o— ZEO4
—=— Pyridostigmine
—o— Berberin chloride
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Hinh 3.7. Két qua xac dinh khi ning e ché acetyl cholinesterase theo diy nong d¢ (a) va gia tri
IC50 (b) ctia cac tinh dau than cu girng gié
Trong dé: ZEOI la tinh dau than cii girg gié thu dwoc tir cong thire chung cat 1; ZEO2 la tinh dau
than cu gung gio thu duoc tir cong thire chung cat 2; ZEO3 la tinh dau than cu gung gio thu duoc tir
cong thirc chung cat 3; ZEO4 la tinh dau than cu gung gio thu dwoc tir cong thirc chung cat 4
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Tir két qua ctia hinh 3.7, kha ning e ché acetyl
cholinesterase cua cac tinh dau than cu gimg gid
taing dan theo ddy nong do thir nghiém tir 0,1-
10mg/ml, nhung van thip hon so véi chat doi
chung duong berberin chloride va pyridostigmine
v6i ddy nong d¢ thir nghiém 14 0,1-10ug/mL. Kha
ning tc ché acetyl cholinesterase cua cac tinh
dau than cu ging gi6 thir nghiém c6 gia tri IC50
trong khoang 0,95 -2,014 mg/mL, ZEO3 c6 hoat
tinh trc ché acetyl cholinesterase cao nhat (IC50
= 955,820+5.648ug/mL). Trong khi d6, chat dbi
chimg duong pyridostigmine 1a chat trc ché acetyl
cholinesterase, dugc bo Y té cho phép sir dung
diéu tri bénh nhugc co, voi co ché 1a chit hoat
dong canh tranh vi tri hoat dong voi acetylcholin
trén acetyl cholinesterase, c6 gia tri IC50 la
116,480+0.950 pg/mL.

Céac nghién ctru vé kha ning wc ché acetyl
cholinesterase ctia cac hgp chét c6 trong than ci
gimg gié cho thdy thanh phin zerumbone déng
vai trd quyét dinh. Thém vao d6, khi phan tich vai
tro ctia cac chat khac trong ho girng, ar-turmerone
cling 1 chat hoat dong nhu 1a chit e ché actyl
cholinesterase. Vi vay, ham lugng zerumbone va
ar-turmerone dong vai tro chinh trong viéc tc
ché hoat dong cua acetyl cholinesterase cua tinh
dau than cu ging gié (Bortolucci, W.D.C., et al
(2020), Hwang, J., et al. (2022), Somchit, M.N.,
et al. (2012), Van, H.T., et al. (2021)). Véi cac
két qua thu dugc ¢ trén, kha ning tc ché acetyl
cholinesterase cua tinh dau than cu gimng gi6 phu
thudc vao ham luong cua cac hop chit chinh co
trong tinh dau (cu thé 13 zerumbone, ar-tumerone
...), thém vao do, cac ham lugng cua céac hop chét

nay bi anh hudng boi yéu t6 ndng d6 NaCl trong
nudc chung cat va thoi gian luu trit than cu ging
216 sau thu hoach.
4. KET LUAN

Vi diéu kién luu trir than ci gimg gi6 07 ngay
sau thu hoach trong tdi va & nhiét do phong, sau do
xay nho chung cit 08 gio véi 10% NaCl thu duoc
tinh dau than cu gimg gi6 chira thanh phan chinh
(zerumbone tong s6 80,45%) co hoat tinh wrc ché
cac enzyme nhu alpha amylase, alpha glucosidase,
xanthine oxidase va acetyl cholinesterase cao
hon céac cong thirc chung cit con lai trong nghién
ctru. Khi xac dinh hoat tinh wrc ché cac enzym lién
quan dén ha duong huyét, ZEO3 c6 hoat tinh cao
hon céc tinh dau con lai va c6 IC50 tc ché alpha
glucosidase 1197,961 + 48,740ug/mL. Véi thu
nghiém trc ché XOD, c4c tinh du than cu gimg gio
c6 kha nang tac dong 1&€n XOD sira bo (véi IC50
trong khoang 1,4 -3,242 mg/mL) t6t hon XOD vi
khudn (v6i IC50 trong khoang 2,334-4,560 mg/
mL). Kha ning tc ché acetyl cholinesterase cua
céc tinh dau than cu gimg gi6 ciing thé hién hoat
tinh twong ddi tot véi gia tri IC50 trong khoang
0,95 -2,014 mg/mL. Tir cac két qua thu duoc, tinh
dau cu gimg gi6 thu duoc trong cong thirc chung
cét 3 1a nhom tinh dau co tiém ning trong img dung
hd tro diéu tri cac can bénh nhu dai thao duorng,
viém khop (gout), alzheimer. Tuy nhién, dé dua
vao trong thyc té can thém mot s6 thir nghiém 1am
sang trén dong vat va in silico.

Loi cam on: Cong trinh dwoc su hé tro tir kinh
phi thue hién dé tai cap co s¢ T2024-11CB, Khoa
KHTN&CN, Truong dai hoc Tay Nguyén.
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EFFECTS OF ESSENTIAL OIL DISTILLATION METHOD ON THE CHEMICAL
COMPOSITION AND ENZYME INHIBITORY ACTIVITY OF Zingiber zerumbet
ESSENTIAL OIL CULTIVATED IN BUON MA THUOT CITY

Nguyen Thi Thanh', Bui Thi Quynh Hoa', Doan Manh Dung?, Doan Chien Thang!,
Vu Bich Thuy', Nguyen Bang Phuong’®
Received date: 24/11/2024; Revised date: 13/02/2025; Acecepted for Publication: 01/04/2025

ABSTRACT

Zingiber zerumbet is a traditional medicinal plant widely used in Asian countries, including Vietnam.
The rhizome, both dried and fresh, is the primary part utilized. The essential oil of Zingiber zerumbet
is primarily composed of terpenoids, with zerumbone typically accounting for 30-90% of the total
essential oil content, varying with climate, soil, and cultivation period. In this study, we used 12-month-
old Zingiber zerumbet rhizomes as raw material to distill essential oils using four distinct methods. These
essential oils were subsequently analyzed for their chemical composition via GC-MS and evaluated for
their inhibitory activity against key enzymes: alpha-amylase, alpha-glucosidase, xanthine oxidase, and
acetylcholinesterase. Among the four distillation methods, method 3 (using water containing 10% NaCl
and rhizomes stored in the dark for 7 days post-harvest) yielded essential oil with the highest total
zerumbone content (80.45%). Conversely, method 1 (using water without NaCl) resulted in the lowest
zerumbone content (64.95%). While all tested Zingiber zerumbet rhizome essential oils exhibited lower
enzyme inhibitory activity compared to positive controls, the essential oil obtained from distillation
method 3 consistently demonstrated the highest inhibition against alpha-glucosidase, xanthine oxidase,
and acetylcholinesterase among all tested samples. These results suggest that Zingiber zerumbet rhizome
essential oil, particularly from distillation method 3, holds potential for applications in supporting the
treatment of diseases such as diabetes, arthritis (gout), and Alzheimer's disease.

Keywords: acetyl cholinesterase inhibition, alpha amylase and alpha glucosidase, essential oil,
xanthine oxidase inhibition, Zingiber zerumbet.
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